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Database Models

H
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The power of model-based engineering is the ability to visualize, analyze and design all aspects of a system. Being able
to view and manage information and data alongside other models of a system provides great clarity and reduces the
chance of error. Enterprise Architect has extensive support for the data modeling discipline, ranging from the
representation of information in a conceptual model right down to the generation of database objects. Whether you are
generating database objects from the UML model or reverse engineering legacy DBMS into a model for analysis, the
tool features will save time and valuable project resources.

Enterprise Architect supports the modeling of information at the conceptual, logical and physical layers. Using a number
of standard features, these models can be interconnected, providing traceability. The logical and physical models can also
be generated automatically using a fully customizable Transformation engine. Legacy systems can be imported, analyzed
and compared using the powerful reverse engineering facility.

The Database Builder tool can be used to create and maintain physical data models and can connect to a running DBMS,
so you can therefore import, generate, compare and alter a live database.

Notes

e The Database Builder is available in the Corporate, Unified and Ultimate editions of Enterprise Architect
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Data Modeling Overview

Information Modelers, Data Modelers and Architects are responsible for creating models of an organization’s
information that span multiple levels of abstraction, from conceptual through to logical and physical. The conceptual
models are technology independent and can be used for discussions with business people and domain experts, allowing
the basic concepts in the domain to be represented, discussed and agreed upon. The logical model elaborates the
conceptual model, adding more detail and precision but is still typically technology neutral, allowing Information
Analysts to discuss and agree on logical structures. The physical model applies technology specific data to the models
and allows engineers to discuss and agree on technology decisions in preparation for generation to a target environment,
such as a database management system.

Enterprise Architect provides a number of features to assist in this process, including the ability to develop conceptual,
logical and physical models and to be able to trace the underlying concepts between the models. The physical models can
be developed for a wide range of database systems, and forward and reverse engineering allows these models to be
synchronized with live databases.

Data Models

Type Description

Conceptual Data Models Conceptual data models, also called Domain models, establish the basic concepts
and semantics of a given domain and help to communicate these to a wide audience
of stakeholders.

Conceptual models also serve as a common vocabulary during the analysis stages
of a project; they can be created in Enterprise Architect using Entity-Relationship
or UML Class models.

Logical Data Models Logical data models add further detail to conceptual model elements and refine the
structure of the domain; they can be defined using Entity-Relationship or UML
Class models.

One benefit of a Logical data model is that it provides a foundation on which to
base the Physical model and subsequent database implementation.

Entity-relationship modeling is an abstract and conceptual database modeling
method, used to produce a schema or semantic data model of, for example, a
relational database and its requirements, visualized in Entity-Relationship Diagrams
(ERDs).

ERDs assist you in building conceptual data models through to generating Data
Definition Language (DDL) for the target DBMS.

A Logical model can be transformed to a Physical data model using a DDL
Transformation.

Physical Data Models Physical data models in Enterprise Architect help you visualize your database
structure and automatically derive the corresponding database schema; you use
Enterprise Architect's UML Profile for Data Modeling specifically for this purpose.

The profile provides useful extensions of the UML standard that map database
concepts of Tables and relationships onto the UML concepts of Classes and
Associations; you can also model database columns, keys, constraints, indexes,
triggers, referential integrity and other relational database features.

Because Enterprise Architect helps you visualize each type of data model in the
same repository, you can easily manage dependencies between each level of
abstraction to maximize traceability and verify completeness of system
implementation.
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Conceptual Data Model

A Conceptual data model is the most abstract form of data model. It is helpful for communicating ideas to a wide range
of stakeholders because of its simplicity. Therefore platform-specific information, such as data types, indexes and keys,
is omitted from a Conceptual data model. Other implementation details, such as procedures and interface definitions, are
also excluded.

This is an example of a Conceptual data model, rendered using two of the notations supported by Enterprise Architect.

Customers ~— - Customer Addresses

Using Entity-Relationship (ER) notation, we represent the data concepts 'Customers' and 'Customers Addresses' as
Entities with a 1-to-many relationship between them. We can represent exactly the same semantic information using
UML Classes and Associations.

Customers Addresses

Customer ‘

Whether you use UML or ER notation to represent data concepts in your project depends on the experience and
preferences of the stakeholders involved. The detailed structure of the data concepts illustrated in a Conceptual data
model is defined by the Logical data model.
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Logical Data Model

Logical data models help to define the detailed structure of the data elements in a system and the relationships between
data elements. They refine the data elements introduced by a Conceptual data model and form the basis of the Physical
data model. In Enterprise Architect, a Logical data model is typically represented using the UML Class notation.

Example

This is a simple example of a Logical data model:

Customers Addresses
Customers

- billing or delivery: boolean
- first name: sting - acdive: boolean
- middle name: string - address linel: string
- surname: string - address line2: string
- date of birth: date 1 |- address line3: string
- phone number: string - city: sting
- mebile number: string - zip/postocode: string
- email: string - state: string
- comments: string - country: string

- comments: string

Note that the data elements 'Customers' and 'Customers Addresses' contain UML attributes; the names and generic data
types to remain platform-independent. Platform-specific data types and other meta-data that relate to a specific DBMS
implementation are defined by the Physical data model.
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Entity Relationship Diagrams (ERDs)

According to the online Wikipedia:

An entity-relationship model (ERM) is an abstract and conceptual representation of data. Entity-relationship modeling is
a database modeling method, used to produce a type of conceptual schema or semantic data model of a system, often a
relational database, and its requirements in a top-down fashion. Diagrams created by this process are called
Entity-Relationship Diagrams, ER Diagrams, or ERDs.

Entity Relationship Diagrams in Enterprise Architect

Entity Relationship diagrams in Enterprise Architect are based on Chen's ERD building blocks: entities (tables) are
represented as rectangles, attributes (columns) are represented as ellipses (joined to their entity) and relationships
between the entities are represented as diamond-shape connectors.

middle date of
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delivery
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address
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Customers Addresses
- -
e}
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ERD technology in Enterprise Architect assists you in every stage from building conceptual data models to generating
Data Definition Language (DDL) for the target DBMS.

MDG Technology for ERD and ERD Transformations

Enterprise Architect enables you to develop Entity Relationship diagrams quickly and simply, through use of an MDG
Technology integrated with the Enterprise Architect installer.

The Entity Relationship diagram facilities are provided in the form of:

e An Entity Relationship diagram type, accessed through the 'New Diagram' dialog

e An Entity Relationship Diagram page in the Diagram Toolbox

o Entity Relationship element and relationship entries in the 'Toolbox Shortcut' menu and Quick Linker

Enterprise Architect also provides transformation templates to transform Entity Relationship diagrams into Data
Modeling diagrams, and vice versa.

Entity Relationship Diagram Toolbox Page

You can access the 'Entity Relationship Diagram' page of the Diagram Toolbox by specifying 'Entity Relationship
Diagrams' in the Toolbox 'Find Toolbox Item' dialog
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ERD

@ Entity

O Attribute

<@ N-ary Association
ERD - Relationships
/  Connector

Q Relationship

97 Disjoint

IR Overlapping

Entity is an object or concept that is uniquely identifiable; the property of 'Multiplicity' in the SourceRole and

TargetRole definitions for the Relationship connector can be used to define the cardinality of an Entity that
participates in this relationship

e Attribute is a property of an entity or a relationship type

N-ary Association represents unary (many-to-many recursive) or ternary relationships and can also be used to

represent relationships that have attributes among the entities; the N-ary Association element should always be at the
target end of a connector

e Connector is a connector between an Entity and an Attribute, and between two Attributes
Relationship is a diamond-shape connector, representing the meaningful association among entities

Disjoint and Overlapping represent the relationships between the super-class Entity and the sub-class Entity

A typical Entity Relationship diagram
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Tagged Values
Some of the Entity Relationship diagram components can be modified by Tagged Values, as indicated:
Component Tagged Value / Notes

Entity isWeakEntity

Notes: If true, this entity is a weak entity.

Attribute attributeType
Notes: There are four valid options: 'normal', 'primary key', 'multi-valued' and
'derived'

Attribute commonDataType

Notes: Defines the common data type for each attribute.
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Attribute dbmsDataType

Notes: Defines the customized DBMS data type for each attribute. This option is
only available when the commonDataType tag is set to 'na'.

You must define the customized type first through the 'Configure > Reference Data
> Settings > Database Datatypes' ribbon option.

N-ary Association isRecursive

Notes: If true, the N-ary Association represents the many-to-many recursive
relationship.

For one-to-many and one-to-one recursive relationships, we suggest using the
normal Relationship connector.

Sometimes you might want to limit the stretch of the diamond-shape Relationship
connectors; simply pick a Relationship connector, right-click to display the context
menu, and select the 'Bend Line at Cursor' option.

Relationship isWeak

Notes: If true, the Relationship is a weak relationship.

Disjoin Participation
Overlapping Notes: There are two valid options, 'partial’ and 'total'".
Notes

e Entity Relationship diagrams are supported in the Corporate, Unified and Ultimate editions of Enterprise Architect
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Physical Data Models

A Physical Data Model visually represents the structure of data as implemented by a relational database schema. In
addition to providing a visual abstraction of the database structure, an important benefit of defining a Physical Data
Model is that you can automatically derive the database schema from the model. This is possible due to the richness of
meta-data captured by a Physical Data Model and its close mapping to aspects of the database schema, such as database
Tables, columns, Primary keys and Foreign keys.

Example Data Model

This example shows a Physical Data Model that could be used to automatically generate a database schema. Each Table
is represented by a UML Class; Table columns, Primary Keys and Foreign Keys are modeled using UML attributes and
operations.

E customers_addresses E
customers
“PK id: serial

“PK id: bigserial FK. customer_id: bigserial

first_name: varchar{50) billing_or_delivery: bit{1) =1

middle_name: varchar{50) active: bit{1)

surname: varchar{50) line_1: varchar{50)

date_of_birth: date L line_2: varchan{50})

phone_no: varchar(20) (customer_id = id) line_32: varchar{50)

mobile_nao: varchar(20) city: varchar{100}

«FKx

email; varchar(100} ll 0{ state province: varchar(50) = Victoria
comments: text o zip_postoode: varchar(10)
+pk_customers +fi_customersaddressescustomers

country: varchar[100) = "Australia
«PHx comments: text
+  pi_customers(bigserial)

«Fkx

wlnigues
. ) . -
+  ug_customers email(varchar) + fi_customersaddresses _customers{bigserial)
e windexs
. A i b ial)
+  ix_customers_surmame{varchar) +  ixfe_customersaddresses customers(bigserial)
+  ix_customers_mobile{varchar) w P
+  pi_customersaddresses(serial)
Notation

The example model is defined using Enterprise Architect's UML Profile for Data Modeling; the relationship between the
Tables uses the Information Engineering notation.

Information Engineering is one of three notations that Enterprise Architect supports to help Data Modelers identify
cardinality in relationships.

Default DBMS

Prior to creating a Physical Data Model it is advisable for you to set the default DBMS for the project. Setting a default
DBMS ensures that all new database elements that are created on diagrams are automatically assigned the default
DBMS.

If the default DBMS is not set, new Tables are created without a DBMS assigned, this restricts Enterprise Architect's
ability to model the physical objects correctly. For example Enterprise Architect is unable to determine the correct list of
datatypes for columns.

You can set the default DBMS type using:
e 'Start > View > Preferences > Code Editors', or
e The Code Generation Toolbar

Note: When modeling via the Database Builder the default DBMS is defined at the model level (as a Tagged Value
'DBMS' against the <<Database>> Package) instead of at the project level, thereby allowing for greater flexibility when

(c) Sparx Systems 2018 Page 16 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

projects involve multiple DBMSs.
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Database Modeling

Enterprise Architect is a fully featured database modeling platform that enables the user to work with their Physical Data
models at all stages, from design right through to the implementation of the live database, for a wide range of database
management systems such as Microsoft SQL Server, Oracle, PostgreSQL and MySQL.

This section explains in detail how to use Enterprise Architect to work with your Physical Database schema.
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Create a Data Model from a Model Pattern

The easiest way to create a Data Modeling workspace is to use the predefined Database Model Patterns, available
through the Model Wizard. Enterprise Architect provides a Pattern for each DBMS supported by the system.

Access

Display the Model Wizard window using any of the methods outlined here.

In the Model Wizard window, select the "Model Patterns' tab. In the 'Technology' panel, select 'Database’.

Ribbon
Context Menu
Keyboard Shortcuts

Other

Create a Data Model

Field/Button

Add to Package
Technology

Name

All

None

OK

Design > Package > Insert > Insert using Model Wizard
Right-click on Package | Add a Model Using Wizard
Ctrl+Shift+M

Project Browser caption bar menu | New Model from Pattern

Action

Displays the name of the selected root Package.

Click on 'Database’.

If necessary, expand the Database Engineering group of Patterns.

Click on the checkbox against each Database Management System you are

supporting in the model.

Click on this button to select the checkboxes for all Database Engineering model
types and the Entity Relationship diagram, to include them all in the model.

Click on this button to clear all selected checkboxes so that you can re-select
certain checkboxes individually.

Click on this button to add to the Project Browser the Packages and diagram for
each Database Management System you are modeling.

What each Data Modeling Pattern provides

e A summary diagram of the model

e A Report Specification Artifact element (on the summary diagram) that can be used to quickly document the data

model

(c) Sparx Systems 2018
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e A Package for each of the Logical and Physical models

e  Within the Physical Model Package, a predefined hierarchy of sub-Packages, one for each object type supported by
the DBMS being modeled (such as Tables, Views, Procedures and Functions); these automatically organize the
database objects as they are added

e The DBMS type for the workspace
e A default owner

e A Data Modeling diagram in each Package with the connector notation set to IDEF1X

Notes

e  Once a data modeling workspace has been created, you can begin to develop your model in one of two ways:
- Through the Database Builder, which is a purpose-built view that supports database modelers
- Through the Project Browser and diagrams, which is the traditional method that might suit users
who are experienced UML modelers
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Create a Data Model Diagram

To model the structure of a relational database you use Data Modeling diagrams, which are extended Class diagrams.
When you open a Data Modeling diagram the matching Diagram Toolbox is automatically opened, which contains the
diagram elements:

e Table

e View

e  Procedure

e Sequence

e Function

e  Association and

e Database Connection

Access
Display the 'New Diagram' dialog using any of the methods outlined here.
Ribbon Design > Diagram > Insert

Context Menu Right-click on Package | Add Diagram
Right-click on element | Add | Add Diagram

Keyboard Shortcuts Ctrl+Insert

Other Project Browser caption bar menu | New Diagram

Create a Data Modeling diagram

Field/Button Action

Package Defaults to the name of the Package selected in the Project Browser or, if the parent
is an element, the name of the Package containing that element.

If you are adding a diagram directly to a Package and notice that it is not the correct

Package, click on the button and browse for the correct Package.
Parent If you are adding a diagram to an element, this field displays the element name.

Diagram This field defaults to the name of the parent Package or element.

If required, overtype the default name with your preferred name.

Select From Click on this header and select the Perspective Group and Perspective or
Workspace most appropriate to the area you are working in (in this instance,
'Information Engineering > Database Models').

From the options listed in the panel, click on 'Extended'.

(c) Sparx Systems 2018 Page 21 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

Diagram Types Click on 'Data Modeling'.

OK Click on this button to create the diagram.

The Diagram View displays the blank diagram, and the 'Data Modeling' pages
display in the Diagram Toolbox.

Drag elements and connectors from the Toolbox onto your diagram, to create your
data model.

Notes

e  The default diagram connector notation for all new diagrams is Information Engineering, although many data
modelers prefer the notation IDEF1X; to make this change select 'Design > Diagram > Edit > Properties >
Connectors' and click on the required option in the 'Connector Notation' drop-down list
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Example Data Model Diagram

This example of a Data Model diagram shows a data model of a bookstore warehousing system. You can examine this
model in greater detail in EAExampleModel.eap, installed with Enterprise Architect.
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suppliers
customers.
*PK supplier_code: varchar(20)
“PH id: bigserial supplier_name: varchar(50)
first_name: varchar{50) contact_name: varchar{100})
middle_name: varchar(50} contact_phone_no: varchar(20)
surname: varchar50) contact_email: varchar{100})
date_of birth: date address_line1: varchar50)
phone_neo: varchar{20) address_line2: varchar(50)
mobile_no: varchar(20) +pk_customers address_line3: varchar(50)
email: varchar{100) city: varchar{100) = Victoria®
comments: text 3 zip_postcode: varchar(10)
country: varchar{5 Australis”
w«FH comments: text
+ pi_customers(bigserial)
aunigues «PHa
+  ug_customers_email{varchar) +  pi_suppliers(varchar)
windexs indexs
+  ix_customers_sumamelvarchar) (customer_id = id) +  ix_suppliers_snamelvarchar)
+  ix_customers_mobile{varchar) - +  Ix_suppliers_email{varchar)
+  ix_suppliers_cname{varchar)
+pk_customers S|\ 1 aFKan
+pi_suppliers /|\ 1
{customer_id = id)
'
«Fka {supplier_code = supplier_code)
'
«FHa
+fi_customersaddresses_customers 0.
customers_addresses . .
+f_products_suppliers 0.
“PK id: serial .
FK customer_id: bigserial *fe_custol ders_custol 0 products.
billing_or_delivery: bit(1) =1 N . .
active: bit[1) customers_orders PK id: bIgSErIE! ]
N ymp N short_desoription: varchar255)
P id: b'QSE"?I D unit_price: double precision
Fi m:tamdsrt_ldablgsalsl long_desmiption: text
= 1 order_dste: date i
z o FK supplier_code: varchar(20
A ) paid_date: date SUPEEPHEI_EEITHD valméleiJ}
state_province: varchan{50) = "Victoria® shipped_date: date i xt.
i - - comments: te:
zip_postoode: varchar(10) ) total_price: double precision
country: varchar(100} = "Australia special_instructions: varchar(255) <Fls
O consignment_no: varchar(50) +  fi_products_suppliersjvarchar)
comments: text
«FHa =P
+ fic  « i ialy “FKa +  pk_products|bigserial)
aindexs +  fi_customersordes_customers{bigserial) wunigues
+ e iresses_custor i ial) Pl +  ug_products_partnofvarchar)
+ .
aPKx ) pk_customersorders(bigserial) +pi_products /[ 1
+ pi_customersaddresses(serial) sunigues
+  ug_customersorders_consi har)
+pk_customersorders S|\ 1 +pk_customersorders S|\ 1
{product_id = id)
T
. . . . «FHa
{customerorder_id = id) {customerorder_id = id)
'
«FHx «FHx
+fi_ _custs o.- +fi_c i _custormr o.- +fi_customersordessitems_products (0..*
customers_orders_statuses customers_orders_items
*PK id: bigserial “pfi customerorder_id: bigint
FK. customerorder_id: bigint *pfi preduct_id: bigint
status_date: date quantity: double precision
status_code: varchar{10}) unit_price: double precision
commeents: text tax_amount: double precision
discount_percentage: double precision
«FK» comments: text
+  fi_c rdersstatuses_custor igint)
aPHa «FHa
+ B : al) +  fi_c i 5 bigint)
£ +  fic items_products{bigint)
«indexs - -
> me et &P
+  ix_customersordersstatuses_date(date) +  pk_customerscrdersitems{bigint, bigint)
atriggers «chedis
+  tg_customersordersstatuses_shipped() +  o_customersordessitems_discount()
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The Database Builder

r

Database
Builder

The Database Builder is a tailored interface for the data modeler; all database-related modeling tasks can be performed in
a single location. The interface and its related screens include only the information relevant to data modeling, thereby
streamlining and simplifying the modeling process.

Access

Ribbon Specialize > Tools > Database Builder

Database Builder

» Database Builder N
@startPage | fdDatabase Builder X i
4 g Orders (postgres) Columns | Constraints/Indexes SOL Scratch Pad Database Compare Execute DDL
4 BHTables
public_customers Mame Type length  Scale PK Mot Nul  Alias Initial Value
1> B public.customers_addresses customerarder_id bigint v |
3 public.customers_orders fproduc(jd bigint v o
A Eub\lc.cusmmersfordersﬁltams quantity dauble precision
&, fk_customersordersitems_customersorders .
& unit_price double precision
&), fk_customersordersitems_products doubl
B jouble precision
4 public.customers_orders_statuses tax_amount P X
€\ fk_customersordersstatuses_customersorders | iScount_percentage Hn e [Ecisinn
I public products comments text
E public.suppliers
I |%\/‘le\'\;s
[ |%Funct\ons ’ R
Sequences Column (product_id) B I u ﬁ - i= = x %, %
AutoNum False v
> ':ﬁQuerles

4 @Connactlons
-g,_!orders(devl
@ orders (prod)
-i;"urders(uat]

This figure shows the Database Builder loaded with the 'Orders (postgres)' data model as it appears in the Example
model.

Overview

The interface of the Database Builder consists of:
e A Tree of data models, listing all defined data models in the current repository
e A 'Columns' tab through which you directly manage the Table columns

e A 'Constraints/Indexes' tab for the direct management of Table constraints such as Primary Keys, Foreign Keys and
Indexes

e An SQL Scratch Pad that you can use to run ad-hoc SQL queries against a live database
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e A 'Database Compare' tab that displays the results of comparisons between the data model and a live database

e An 'Execute DDL' tab on which you can execute generated DDL against a live database, instantly

You can use the Database Builder to:
e Create, edit and delete database objects (Tables, Views, Procedures, Sequences and Functions)

e Create, edit and delete Table constraints (Primary Keys, Indexes, Unique Constraints, Check Constraints and
Triggers)

o Create, edit and delete Table Foreign Keys

e Reverse engineer database schema information

e  Generate DDL from a modeled database

e Compare a live database schema with a modeled database
e Execute generated DDL against a live database

e Execute adhoc SQL statements against a live database

Notes

e  The Database Builder is available in the Corporate, Unified and Ultimate editions of Enterprise Architect
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Opening the Database Builder

When you first open the Database Builder, it searches the entire project for all Packages that have the stereotype <<Data
Model>> and loads the corresponding data models as root nodes into the tree. A grayed-out icon indicates that the details
of the data model are not loaded.

3 Database Builder
@)StartF‘agE E‘!Databaseﬁuilder x
E]Drdersipu:nstgres] Columns
Marne

This figure shows the Database Builder with a single unloaded data model called 'Orders (postgres)'.

Using the Database Builder

You can start working in the Database Builder in one of these two ways:

Task Action

Create a new data model Once you have opened the Database Builder view, right-click in the empty space of
the tree and select 'New Data Model' to invoke the Model Wizard.

Load an existing Data Once the Database Builder view is opened, load any of the defined data models by
Model either:

e Right-clicking on the name and selecting 'Load', or

e Double-clicking on the name

Data Model Properties

In earlier versions of Enterprise Architect (prior to the introduction of the Database Builder) it was necessary for the data
modeler to manually set properties on database objects before some tasks were allowed. For example, Enterprise
Architect would not allow the definition of a Table column without the Table first being assigned a DBMS. This was
because the DBMS controls the list of available datatypes.

To improve efficiency and the user experience, the Database Builder defines defaults for a number of properties at the
data model level and then applies these default values automatically whenever new objects are created.

Properties
Option Description
DBMS Defined against: The data model's <<Database>> Package

Defined as: Tagged Value
Details: Defines the DBMS of the current data model

Extra Information:
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e  Controls which logical folders are shown for the current data model in the
Database Builder's tree

e  Controls what DBMS rules are applied during database comparisons

e [s automatically assigned to every new database object created in the current
data model

DefaultOwner Defined against: The data model's <<Database>> Package
Defined as: Tagged Value
Details: Defines the default Owner for the current data model
Extra Information:

e Is automatically assigned to every new database object created in the current
data model, if the DBMS supports owners/schemas

DefaultConnection Defined against: The data model's <<Database>> Package
Defined as: Tagged Value
Details: (Optional) the name of the default connection
Extra Information:

e Whenever a data model is loaded, the 'DefaultConnection' property is checked;
if present, the Connection by that name is automatically made active

e The database engineering model Patterns do not define a value for this
property, it is created or updated whenever a user sets a Connection as the
default

Notes

e Ifadata model is selected in the Project Browser when the Database Builder is opened, that model's details will be
automatically loaded
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Working in the Database Builder

When a data model is loaded, the Database Builder creates a set of logical folders, one for each object type supported by
the current DBMS. Each logical folder is populated with all objects of that type found in the data model's hierarchy of
Packages (as shown in the Project Browser).

- Database Builder

| Eordersipnstgresj
4 TYTables
public.customers

R

public.products
public.suppliers

| If%"v.n’ivs_wv'rs

| If@Ful‘u:tiu:nns

E@Sn?_quences
| %QUEHES
£ Show Table List
| @Cnnnectinns
ﬁnrders(deu;
;ﬂ:ﬂi orders (prod)
;ﬂc}nrdersiuat]

E public.send_customer_notification

@StartPage QDatabase Builder

Columns

Mame

public.customers_addresses
public.customers_orders
public.customers_orders_items
public.customers_orders_statuses

E public vwCustomerAddresses
E public. wwCustomerOrders_AllDetails
E publicwvwCustomerOrderStatuses

Colu

In this image the data model 'Orders (postgres)' shows logical folders for Tables, Views, Functions, Sequences, Queries
and Connections. It is worth noting there is no folder for 'Procedures' since PostgreSQL does not support database

procedures.

Available Actions in the Database Builder Tree

The majority of the Database Builder functions are accessible via context menus. Each object in the Tree has its own set
of unique menu items based on its type and status. This table describes the available context menu items and identifies

which objects they apply to.

Menu Option

Applies to / Description

New data model

Applies To: Blank Space
Description: Opens the Model Wizard screen.

Refresh All

Applies to: Blank Space
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Description: Reloads the complete list of data models.

Load Applies to: Root Node
Description: Loads the full details of the data model.

Unload Applies to: Root Node
Description: Unloads the full details of the data model.

Import DB Schema from Applies to: Loaded Root Node

ODBC Description: Opens the Tmport DB schema from ODBC' dialog using the current

active connection as the ODBC source.

Generate DDL Applies to: Loaded Root Node, Folder, Table, View, Procedure, Function,
Sequence, Package

Description: Opens the 'Generate DDL' dialog with the current object(s) selected.

Show Differences Applies to: Loaded Root Node, Folder, Table, View, Procedure, Function,
Sequence

Description: Compares the selected objects to the current active connection.

Show Differences with Applies to: Loaded Root Node, Folder, Table, View, Procedure, Function,
Options Sequence, Package

Description: Compares the selected objects to the current active connection and
optionally ignore some of the differences based on the specified compare options.

Manage DBMS Options Applies to: Loaded Root Node

Description: Opens the '"Manage DBMS Options' dialog, which can be used to
change the allocated DBMS and Owner of multiple objects.

View Record Count Applies to: Table, View

Description: Builds and runs a SELECT query (formatted to suit the element's
DBMS) to show the number of records in the selected Table or View.

If there is no active connection, you are prompted to select one.

View Top 100 Rows Applies to: Table, View

Description: Builds and runs a SELECT query (formatted to suit the element's
DBMS) to show the top 100 rows of the selected Table or View.

If there is no active connection, you are prompted to select one.

View Top 1000 Rows Applies to: Table, View

Description: Builds and runs a SELECT query (formatted to suit the element's
DBMS) to show the top 1000 rows of the selected Table or View.

If there is no active connection, you are prompted to select one.

View All Rows Applies to: Table, View

Description: Builds and runs a SELECT query (formatted to suit the element's
DBMS) to show all rows of the selected Table or View.

If there is no active connection, you are prompted to select one.

Properties Applies to: Loaded Root Node, Folder, Table, View, Procedure, Function,
Sequence, Package, Connection
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Find in Project Browser

Refresh

Add new <type>

Clone <name>

Delete <name>

Add new Foreign Key on
<name>

SQL Object Properties

Edit

Run

Set as active DB
Connection

Set as Default DB
Connection

DB Connection Properties
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Description: Opens the standard 'Properties' dialog for the selected object.

Applies to: Loaded Root Node, Folder, Table, View, Procedure, Function,
Sequence, Package, SQL Query, Connection

Description: Finds the selected object in the Project Browser.

Applies to: Loaded Root Node

Description: Reloads the details of the current loaded data model. This is necessary
when objects are added, changed or deleted by other users or when the changes are
performed outside of the Database Builder.

Applies to: Folder, Table, View, Procedure, Function, Sequence, Package, SQL
Query, Connection

Description: Creates a new object of the specified type.

Applies to: Folder, Table, View, Procedure, Function, Sequence, Package, SQL
Query, Connection

Description: Makes a new copy of the selected object. When you select this option,
a prompt displays on which you set the name and owner of the new object. For
Table objects, you can choose which existing constraints should be copied (and set
a name for each one) along with which Foreign Keys should be copied. For
SQL-based objects, you can make any necessary changes to the SQL for the new
element.

Applies To: Table, View, Procedure, Function, Sequence, Package, SQL Query,
Connection

Description: Permanently deletes the selected object from the repository.

Applies to: Table

Description: Creates a new relationship between the selected Table and another
one, then shows the 'Foreign key Constraint' screen for the new relationship.

Applies to: View, Procedure, Function, Sequence

Description: Opens the 'SQL Object Editor' screen.

Applies to: SQL Query
Description: Loads the SQL (as defined in the selected element) into the SQL
Scratch Pad.

Applies to: SQL Query
Description: Loads the SQL in the SQL Scratch Pad and runs it.

If there is no active connection, you are prompted to select one.

Applies to: Connection

Description: Flags the selected Database Connection as the active one for the
current session.

Applies to: Connection

Description: Flags the selected Database Connection as the active one each time the

data model is loaded.

Applies to: Connection
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Description: Opens the 'Database Connection Properties' screen, to manage the
connection settings.

Create/Edit/Delete Database Objects

The pages listed in this section describe in detail how to use the Database Builder's interface to create and manipulate
database Tables; however, the process of creating and manipulating SQL-based database objects is documented in other
areas. See these topics for details:

e Database Views

e  Database Procedures

e Database Functions

e Database Sequences

e Database Connections

Database Connections in the Database Builder

When performing certain tasks such as 'Compare' or 'Execute DDL', the Database Builder requires an active database
connection. Only one database connection can be made active (indicated by a colored 'Database Connection' icon, while
the others are gray) at a given time. If a database connection is not currently active and you try to perform a task that
requires one, the Database Builder performs one of these actions based on how many connections are defined:

e 0 Connections — prompts you to create a connection and, if successful, continues
e 1 Connection — sets it as active and continues

e 2 (or more) Connections — prompts you to select one and, if successful, continues
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Tables are the fundamental database object, and Columns (and their properties) are the most frequently modified Table
feature updated and changed by data modelers, therefore the 'Columns' page is conveniently located as the first page of

the Database Builder's interface.

Once a Table is selected in the Database Builder's tree, the 'Columns' page is populated with the currently defined list of
columns for that Table. The data modeler can then make changes to main column properties directly in the list or grid.
As the data modeler selects individual columns in the list, the column's extended properties (and Comments) are shown

immediately under the list, allowing modification to these extended properties.

ke Database Builder

@@ start Page | fdDatabase Builder X
F Qorders(postgres]
4 PFTables
public customers
I E public.customers_addresses
> public.customers_orders
F public.customers_orders_item

Qfk_custumersurdErs\tems_prudu:ts
> public.customers_orders_statuses
> public.products

public suppliers
A %V\ews
E public.vwCustomerAddresses
E public.vwCustomerOrders_AllDetails
B public wwCustomerOrderStatuses
A If@Fun:tmns
E public.send_customer_notification
|%Sequencas
4 Byoueries
54 Show Table List
r f;cannect\ons
i:ﬁordars (dev)
@ orders (prod)
i}urdars (uat)

€ fik_customersordersitems_customersorders

Columns | Constraints/Indexes SOL Scratch Pad Database Compare  Execute DDL

Mame Type Length Scale PK Mot Nul Alias Initial Value
customerorder_id bigint | |
product_id bigint | ™
quantity double precision
unit_price double precision
tax_amount double precision
discount_percentage double precision
comments text
Column (product_id) B/ U®-IZIZ @%@

AutoNum

False -

Notes

e  The 'Columns' page will only be populated when a Table item in the Database Builder's tree is selected
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Create Database Table Columns

A database Table column is represented in the UML Data Modeling Profile as an attribute with the <<column>>
stereotype. For a selected Table, you can review the existing columns and create new columns, on the 'Columns' page of
the Database Builder or on the 'Columns and Constraints' screen.

You can define column details directly on the list of columns on the 'Columns' tab. The changes are automatically saved
as you complete each field. Some fields have certain restrictions on the data you can enter, as described here. The tab
also contains a 'Properties’ panel and a 'Notes' field, which are populated with the existing information on the selected
column. Each new column that you create is automatically assigned a set of default values and added to the bottom of the
list.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table > Columns > Right-Click
> Add new Column
Context Menu In diagram, right-click on required Table | Features | Columns | Right-Click | Add
new Column
Keyboard Shortcuts Select a table | F9 | Tab Key (to set input focus on the 'Columns' tab) | Ctrl+N

Create columns in a Table

Option Action
Name Overtype the default name with the appropriate column name text.
Type Click on the drop-down arrow and select the appropriate datatype for the column.

The available datatypes depend on the DBMS assigned to the parent Table.

Length (Optional) Some datatypes have a length component - for example, VARCHAR has
a length that defines the number of characters that can be stored. If the datatype
does not have a length component, this field is disabled.

If the field is available and if you need to define a number of characters, type the
value here.

Scale (Optional) Some datatypes have a scale component - for example, DECIMAL has a
scale that defines the number of decimal places that can be held. If the datatype
does not have a scale component, this field is disabled.

If the field is available and if you need to define a scale, type the value here.

PK Select the checkbox if the column is part of the Primary Key for this Table.

Not Null Select the checkbox if empty values are forbidden for this column.
The checkbox is disabled if the 'PK' checkbox is selected.

(c) Sparx Systems 2018 Page 34 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

Alias

Initial Value

Notes

Column Properties

If required for display and documentation purposes, type in an alternative name for
the field.

If required, type in a value that can be used as a default value for this column.

Type in any additional information necessary to document the column.

You can format the text using the Notes toolbar at the top of the field.

The appropriate properties for the Table's Database Management System automatically display in the Property panel
(expand the Column (<name>) branch if they are not visible).

Property

Autonum (Startnum
Increment)

Generated

NotForRep

Zerofill

Unsigned

LengthType
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DBMS

Oracle
MySQL
SQL Server
DB2
PostgreSQL
Sybase ASA
Sybase ASE

Notes: If you require an automatic numbering sequence, set this property to True
and, if necessary, define the start number and increment.

DB2

Notes: Set this additional property for auto numbering in DB2, to 'By Default' or
'Always'.

SQLServer

Notes: Set this property to True if you want to block replication.

MySQL
Notes: Set this property to True or False to indicate if fields are zerofilled or not.
MySQL
Notes: Set this property to True or False to indicate whether or not fields accept

unsigned numbers.

Oracle

Notes: Set this property to define the character semantics as 'None', 'Byte' or 'Char'.
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Delete Database Table Columns

For a selected database Table, you can review the existing columns and delete any individual column, on the 'Columns'
tab of the Columns and Constraints screen.

Access

Use one of the methods outlined here to display a list of columns for a table, then select a column and delete it.

When you select the 'Delete column '<name>" option, if all validation rules are satisfied the column is immediately
deleted.

Ribbon Specialize > Tools > Database Builder > Click on Table > Columns > Right-click
on column name > Delete column <name>

Context Menu In diagram, right-click on required Table | Features | Columns | Right-click on
column name | Delete column <name>

Keyboard Shortcuts F9 | Use 'Up Arrow' or 'Down Arrow' to select a column | Ctrl+D

Notes

e Ifthe deleted database Table column is involved in any constraints it will automatically be removed from them
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Reorder Database Table Columns

If you have several columns defined in a database Table, you can change the order in which they are listed. The order in
the list is the order in which the columns appear in the generated DDL.

Access

Use one of the methods outlined here to display a list of columns for a Table, then select a column and reposition it
within the list.

Ribbon Specialize > Tools > Database Builder > Click on Table
Context Menu In diagram, right-click on required Table | Features | Columns
Keyboard Shortcuts F9

Change the column order

Step Action

1 In the 'Columns' tab, click on the required column name in the list.

2 Right-click and select the:
e 'Move column <name> up' option (or press Ctrl+Up Arrow) to move the column up one position

e 'Move column <name> down' option (or press Ctrl+Down Arrow) to move the column down one
position

These options have an immediate effect both in the 'Columns' tab and on a diagram.
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Tables are the fundamental database object, and Constraints and Indexes (and their properties) are the second most
frequently modified Table feature updated and changed by data modelers, therefore the 'Constraints/indexes' page is
conveniently located as the second page of the Database Builder's interface.

Once a Table is selected in the Database Builder's tree, the 'Constraints/Indexes' page is populated with the currently
defined list of constraints and indexes for the selected Table. The data modeler can then make changes to main properties
directly in the list. As the data modeler selects individual constraints or indexes in the list, the constraint's extended
properties (and Comments) are shown immediately under the list, allowing modification of these extended properties.

» Database Builder

@ start Page | fDatabase Builder X
F Qor\jers(pustgras]
4 PFTables
public.customers
I> B public customers_addresses
I E public.customers_orders
F public.customers_orders_items
%fkicusmmersordars\temsﬁcus{omersordars
€ fi_customersordersitems_products
I E public.customers_orders_statuses
> public.products
public.suppliers
4 Byviews
E public.vwCustomerAddresses
E public.vwCustomerOrders_AllDetails
E public.vwCustomerOrderStatuses
4 TFFunctions
E public.send_customer_netification
|:QSequences
A ’:}Quaries
£ Show Table List
A L:;JCDI‘\FIEEUDHS
iﬁordars (dev)
i:!ordars (prod)
@ orders (uat)

Columns | Constraints/Indexes | SOL Scratch Pad Database Compare  Execute DDL

Name Type Alias
ck_customersordersitems_discount check
fk_customersordersitems_customersorders FK
fl_customersordersitemns_products FiK

PK

pk_tustomersordersitems

Colurmns

customerorder _id
product_id
customerorder_id, product_id

Constraint

Involved Columns | Notes

Assigned Columns

Available Columns

Notes

e The 'Constraints/Indexes' page will only be populated when a Table item in the Database Builder's tree is selected
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Database Table Constraints/Indexes

Within Enterprise Architect, Table Constraints and Indexes are modeled on the same screen; collectivity they are referred
to as Constraints. Database Constraints define the conditions imposed on the behavior of a database Table. They include:

e Primary Key - uniquely identifies a record in a Table, consisting of one or more columns

e Index - improves the performance of retrieval and sort operations on Table data

e  Unique Constraints - a combination of values that uniquely identify a row in the Table

e Foreign Key - a column (or collection of columns) that enforce a relationship between two Tables
e  Check Constraints - enforces domain integrity by limiting the values that are accepted by a column
e Table Trigger - SQL or code automatically executed as a result of data in a Table being modified

In Enterprise Architect, you can define and maintain Table Constraints using either the purpose-designed
'Constraints/Indexes' page of the Database Builder or the Columns and Constraints screen.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes | Right-click | Add New Constraint
Context Menu In diagram | Right-click on Table | Features | Constraints/Indexes | Right-click |
Add New Constraint
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N

Create a Constraint

The process of creating any of these constraint types is the same and is achieved in one of the ways described here.

Create a Constraint - Using the context menu or keyboard

Step Action

1 A new constraint is automatically created and assigned the default name constraint n (where n is a
counter) and a 'Type' of 'index'.

Overtype the default name with your own constraint name.
2 If necessary, in the '"Type' field click on the drop-down arrow and select the appropriate constraint type.
3 If you prefer, type an alias for the constraint, in the 'Alias' field.

The 'Columns' field is read-only; it is populated with the columns that you assign to the 'Involved
Columns' tab.
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Create a Constraint - Overtype the template text

Step Action

1 On the 'Constraints/Indexes' tab for the selected Table, the list of constraints ends with the template text
New Constraint.

Overtype this text with the appropriate constraint name, and press the Enter key.

2 The new constraint is automatically created and assigned the default Type of index.

If necessary, in the '"Type' field click on the drop-down arrow and select the appropriate constraint type.

3 If you prefer, type an alias for the constraint, in the 'Alias’ field.

The 'Columns' field is read-only; it is populated with the columns that you assign to the 'Tnvolved
Columns' tab.

Assign Columns to a Constraint

The constraint types of Primary Key, Foreign Key, Index and Unique all must have at least one column assigned to them;
this defines the columns that are involved in the constraint.

Step Action

1 On the 'Constraints/Indexes' tab for the selected Table, click on the constraint to which you are assigning
columns.
2 The 'Available Columns' panel lists all columns defined for the Table.

For each column to assign to the constraint, right-click on the column name and select 'Assign column
<name>"'.

The column name is transferred to the 'Assigned Columns' list.

Unassign Columns from a Constraint

Step Action

1 On the 'Constraints/Indexes' tab for the selected Table, click on the constraint from which you are
unassigning columns.

2 In the 'Assigned Columns' list, right-click on the name of the column to unassign from the constraint and
select 'Unassign column <name>'.

The column name is transferred to the 'Available Columns' list.

Reorder the Assigned Columns in a Constraint
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If you have a number of columns in the constraint, you can rearrange the sequence by moving a selected column name
one place up or down the list at a time. To do this:

e Right-click on the column name to move and select either:
- Move column '<name>' up (Ctrl+Up Arrow) or
- Move column '<name>' down (Ctrl+Down Arrow)

Delete a constraint

To delete a constraint you no longer require, right-click on the constraint name in the list on the 'Constraints/Indexes' tab
and select the 'Delete constraint <name>' option. If all validation rules for the given constraint type are met, the
constraint is immediately removed from the repository along with all related relationships (if there are any).
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A Primary Key is a column (or set of columns) that uniquely identifies each record in a Table. A Table can have only one
Primary Key. Some DBMSs support additional properties of Primary Keys, such as Clustered or Fill Factor.

Access

Ribbon

Context Menu

Create a Primary Key

Specialize > Tools > Database Builder > Click on Table name

In diagram | Right-click on Table | Features | Constraints/Indexes

In Enterprise Architect you can create a Primary Key from either the 'Columns' tab or the 'Constraints/Indexes' tab. In
either case, when you add a column to a Primary Key constraint, the column is automatically set to be "Not Null'.
Additionally any diagram (assuming the 'Show Qualifiers and Visibility Indicators' option is set) containing the Table
element will show the 'PK' prefix against the column name. In this image, see the first column 'id: bigserial'.

=

customers

-

*PK id: bigserial
first_name: varchar(50)
middle_name: varchar(50)
surname: varchar(50)
date_of birth: date
phone_no: varchar(20)
mobile_no: varchar(20)
email: varchar(100)
comments: text

«PK»

+ pk_customers(id: bigserial)
«unique»

+ uq_customers_email(email: varchar)
«index»

+ ix_customers_surname(surname: varchar)

+ ix_customers_mobile(mobile_no: varchar)

Create a Primary Key - from the Columns tab
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Step Action

1 Either:

e In the Database Builder, click on a Table with one or more defined columns, and click on the
'Columns' tab, or

e On adiagram, click on a Table and press F9 to display the 'Columns' tab
2 For each column to include in the Primary Key, select the 'PK' checkbox.

If a Primary Key constraint is not previously defined for the current Table, the system will create a new
constraint using the Primary Key Name template.

Create a Primary Key - from the Constraints tab

Step Action

1 Either:

e In the Database Builder, click on a Table with one or more defined columns, and click on the
'Constraints/Indexes' tab, or
e On a diagram, click on a Table and press F10 to display the 'Constraints/Indexes' tab

2 Overtype the New Constraint text with the Primary Key name, press the Enter key and click on the "Type'
field drop-down arrow, and select 'PK'.

3 Assign the required columns to the PK constraint.

4 Set the Primary key's extended properties using the property panel.
e  Fill Factor is a numeric value between 0 and 100

e Is Clustered is a boolean value that determines the physical order of how the data is stored; for most
DBMSs the Is Clustered property defaults to True for Primary Keys

Remove columns from a Primary Key

You can remove columns from a Primary Key using either the 'Columns' tab or the 'Constraints/Indexes' tab.

Remove columns from a Primary Key - using the Columns tab

Step Action

1 Either:
o In the Database Builder, click on the Table with the Primary Key, and click on the 'Columns' tab, or
e On a diagram, click on a Table and press F9 to display the 'Columns' tab

2 Against each column you want to remove from the Primary Key, deselect the 'PK' checkbox.
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If you have removed all columns from the Primary Key constraint and the Primary Key is no longer
needed, it must be manually deleted.

Remove columns from a Primary Key - using the Constraints/Indexes tab

Step Action

1 Either:

e In the Database Builder, click on the Table with the Primary Key, and click on the
'Constraints/Indexes' tab, or
e  On adiagram, click on a Table and press F10 to display the 'Constraints/Indexes' tab

2 Unassign the columns on the PK constraint, as necessary.

Notes

e  Warning: Enterprise Architect assumes that Primary Key constraints have at least one column assigned to them;
however, Enterprise Architect does not enforce this rule during modeling
If DDL is generated for a Table whose Primary Key has no column assigned, that DDL will be invalid
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Database Indexes

Database indexes are applied to Tables to improve the performance of data retrieval and sort operations. Multiple
indexes can be defined against a Table; however, each index imposes overheads (in the form of processing time and
storage) on the database server to maintain them as information is added to and deleted from the Table

In Enterprise Architect an index is modeled as a stereotyped operation.

Some DBMSs support special types of indexes; Enterprise Architect defines these using additional properties such as
function-based, clustered and fill-factor.

Access

Ribbon

Context Menu

Keyboard Shortcuts

Work on an index

Columns | Constraints/Indexes

Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes

In diagram | Right-click on Table | Features | Constraints/Indexes

Click on Table: F9 > Constraints/Indexes

SOL Scratch Pad Database Compare Execute DDL

MName Type Alias Columns
{ix_customers_mabile index miobile_no
ix_customers_surname index SUFNarme
pk_customers PE id
ug_custamers_emiail unigue email

Constraint (ix_customers_mobile) Invelved Celumns | Motes

Is Unique False - ) .

Assigned Columnns  Order Available Columins

Is Clustered False

Functional-based maobile_no Ascend...  id

Fill Factor first_narme

Step Action

middle_narme
surnarme
date_of_birth
phone_na
email

comments

1 On the 'Constraints/Indexes' tab for the Table, right-click and select 'Add new constraint'.

The new constraint is added with the default name 'constraint1' and the Type of 'index'.
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Overtype the name with your preferred index name.

2 Assign the appropriate columns to the Index.

The 'Assigned Columns' list has an additional 'Order' field that specifies the order (Ascending or
Descending) in which each assigned column is stored in the index. You can toggle the order for each
column, as required.

Additionally, for MySQL indexes, a 'Len' field will be visible in which you can define Partial Indexes;
that is, an index that uses the leading 'n' number of characters of a text based field. The 'Len' field takes
only whole number numeric values of between 0 and the column's defined length. A value of 0 (which is
the default) indicates that the entire column is to be indexed.

3 In the 'Property’ panel, review the settings of the extended properties that are defined for the current
DBMS.

Additional Properties

Property Description

Is Unique (True/ False) indicates that a Unique index cannot contain more than one instance
of a combination of values across a set of columns.

Is Clustered (True/ False) Indicates the physical order in which the data is stored.

Fill Factor A numeric value between 0 and 100, that defines the percentage of available space
that should be used for data.

Not all DBMSs support fill factor, therefore the 'Fill Factor' index property will
only be visible for DBMSs that support it.

Functional-based A SQL statement that defines the function/statement that will be evaluated and the
results indexed; for example:

LOWER("field")

Not all DBMSs support functional-based indexes, therefore the 'Functional-based'
Index property will only be visible for DBMSs that support them, such as
PostgreSQL and Oracle.

Include Identifies a comma-separated list (CSV) of non-key Columns from the current
table.

Not all DBMSs support the 'Include’ property on indexes, therefore this property
will only be visible for DBMSs that support it.

Notes

e  Warning: Enterprise Architect assumes that Indexes have at least one column assigned to them; however, Enterprise
Architect does not enforce this rule during modeling
If DDL is generated for a Table that has an Index defined without column(s) assigned, that DDL will be invalid,
unless the index is functional-based

e Any columns assigned to a functional-based index are ignored
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Unique Constraints

Unique Constraints enforce the 'uniqueness' of a set of fields in all rows of a Table, which means that no two rows in a
Table can have the same values in the fields of a Unique Constraint. Unique Constraints are similar to Primary Keys (in
that they also enforce 'uniqueness') but the main difference is that a Table can have multiple Unique Constraints defined
but only one Primary Key.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes > Right-click > Add New Constraint
Context Menu In diagram or Project Browser | Right-click on Table element | Features |
Constraints/Indexes
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N
Create a Constraint
Step Action
1 On the 'Constraints/Indexes' tab, a new constraint is automatically created and assigned the default

constraint name and a 'Type' of index.

Overtype the constraint name with a name that identifies this as a unique constraint.

2 In the 'Type' field, change the value from 'index' to 'unique’'.

Notes

e  Warning: Enterprise Architect assumes that Unique Constraints have at least one column assigned to them; however,
Enterprise Architect does not enforce this rule during modeling
If DDL is generated for a Table that has a unique constraint defined without column(s) assigned, that DDL will be
invalid
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Foreign Keys

A Foreign Key defines a column (or a collection of columns) that enforces a relationship between two Tables. It is the
responsibility of the database server to enforce this relationship to ensure data integrity. The model definition of a
Foreign Key consists of a parent (primary) Table containing a unique set of data that is then referred to in a child
(foreign) Table.

In Enterprise Architect, a Foreign Key is modeled with two different (but related) UML components:
e A Foreign Key constraint (a UML operation with the stereotype of <<FK>>) stored on the child Table and

e An Association connector (stereotype of <<FK>>) defining the relationship between the two Tables

Create a Foreign Key

Although the definition of a Foreign Key can be complex, the Foreign Key Constraint screen simplifies the modeling of
Foreign Keys. This screen is purpose-designed to help you select which constraint in the parent Table to use, and will
automatically match the child Table columns to those in the parent Table that are part of the constraint. Different aspects
of the process of developing a Foreign Key are described here separately for illustration, but the overall process should
be a smooth transition.

A number of conditions must be met before a Foreign Key definition can be saved:
e Both Tables must have matching DBMSs defined
e  The parent Table must have at least one column

e  The parent Table must have a Primary Key, unique constraint or unique index defined

Create a Foreign Key - using the Database Builder

Step Action
1 In the Database Builder tree, right-click on the child Table name and click on 'Add new Foreign Key on
<table name>'.

A dialog displays listing all the possible parent Tables.

2 Double-click on the required parent Table name in the list or select it and click on the OK button.

The 'Foreign Key Constraint' screen displays.

Create a Foreign Key - using a relationship on a diagram

Step Action

1 In the Data Modeling diagram, locate the required child (Foreign Key) Table and parent (Primary Key)
Table.

2 Select an Association connector in the 'Data Modeling' page of the Diagram Toolbox.

3 Click on the child Table and draw the connector to the parent Table.
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4 If the Foreign Key Constraint screen has been set to display automatically when two Tables are joined, it
displays now. Otherwise, either:

e  Double-click on the connector or

e Right-click on the connector and select the 'Foreign Keys' option

The Foreign Key Constraint screen displays.

The Foreign Key Constraint Screen

As an example this image shows the Foreign Key Constraint screen loaded with the details of
'tk_customersaddresses_customers' (as defined in the Example model).

Foreign Key Constraint X

Join on Constraint:

| pk_customers

M |

Involved Columns:
Parent: public.customers

id

Properties:
hild: public.customers_addresses Foreign Key
custormer_id MName fk_customersaddresses_custo...
On Delete No Action
On Update No Action
Cardinality
Parent 1
Child 0.*
Foreign Key Index
Create? False

«| Automatically show this screen when tables are joined Delete Cancel Help

Option

Join on Constraint

Involved Columns

(c) Sparx Systems 2018

Action

This combo box lists all defined constraints in the parent Table that could be used
as the basis of a Foreign Key. (These constraints can be Primary Keys, Unique
Constraints or Unique Indexes.)

The first constraint in the list is selected by default; if this is not the constraint you
want, select the correct constraint from the combo box.

When you select the constraint, its columns are automatically listed in the 'Involved
Columns' panel, under the 'Parent: <tablename>' column.

This list is divided into two: the columns involved in the selected constraint are
listed on the left, and the child columns that are going to be paired to the parent
columns are listed on the right.

When a constraint is selected (in the 'Join on constraint' field) the parent side is
refreshed to display all columns assigned to the selected constraint. On the child
side the system will automatically attempt to match each parent column to one of
the same name in the child Table. If the child Table does not have a column of the
same name, a new column of that name will be added to the list, flagged with (*) to
indicate that a new column will be created in the Table.

However, if you want to force the pairing to an existing child Table column or a
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new column with a different name, click on the column name field and either:
e  Type in the replacement name, or

e Select an existing column (click on the drop-down arrow and select the name
from the list)

Name This field defines the name of the Foreign Key constraint, and defaults to a name
constructed by the Foreign Key Name Template.

To change the name to something other than the default, simply overtype the value.

On Delete Select the action that should be taken on the data in the child Table when data in the
parent is deleted, so as to maintain referential integrity.

On Update Select the action that should be taken on the data in the child Table when data in the
parent is updated, so as to maintain referential integrity.

Parent Click on the drop-down arrow and select the cardinality of the parent Table in the
Foreign Key.

Child Click on the drop-down arrow and select the cardinality of the child Table in the
Foreign Key.

Create? If you want to create a Foreign Key Index at the same time as the Foreign Key, set

this property to True.

The name of the Foreign Key Index is controlled by the Foreign Key Index
template, and the generated name is shown in the 'Name' field underneath the
'Create?' field.

Automatically show this (For diagrammatic modeling) Select this checkbox to automatically display this
screen when tables are screen whenever an Association is created between two Tables.

joined

Delete Click on this button to delete the currently selected existing (saved) Foreign Key.

A prompt is displayed to confirm the deletion (and the deletion of the Foreign Key
Index, if one exists) - click on the Yes button.

Deleting a Foreign Key leaves an Association connector in place, which you can
either edit or delete (right-click and select 'Delete association: to <Table name>").

OK Click on this button to save the Foreign Key.

Examples

This example shows simple Foreign Keys in a diagram:
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customers E

“PK id: bigserial
first_name: varchar{50)
middle_name: varchar{50)
surname: varchar{50)
date_of_birth: date
phone_no: varchar(20)
mobile_nao: varchar(20)

email: varchan(100) 1l

{customer_id = id)

«FKx

comments: text

+pl_customers
«PKa

+  pi_customers(bigserial)
wlnigues

+  ug_customers_email{varchar)
windexs

+  ix_customers_surname{varchar)
+  ix_customers_mobile{varchar)

+fi_customersaddresses_customers

customers_addresses E

“PK id: serial

FK. customer_id: bigserial
billing_or_delivery: bit{1) =1
active: bit{1)
line_1: varchar(50)
line_2: varchan(50})
line_3: varchar(50)
city: varchar{100)

0{ state_province: varchan50) = Victoria®

zip_postoode: varchar(10)
country: varchar(100) = "Australia”
comments: text

wFka

+ fi_customersaddresses _customers{bigserial)
windexs

+  ixfe_customersaddresses customers(bigserial)
Pk

+  pi_customersaddresses(serial)

The same Foreign Key will be shown in the Database Builder's tree as a child node under the Table

'customers.addresses'.

= E Orders (postgres)
EI% Tables
public.customers

= public.custorners_addresses

Q fk_customersaddresses_customers
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Check Constraints

A Check Constraint enforces domain integrity by limiting the values that are accepted by a column.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes > Right-click > Add New Constraint
Context Menu In diagram | Right-click on Table | Features | Constraints/Indexes | Right-click |
Add New Constraint
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N
Create a Constraint
Step Action
1 On the 'Constraints/Indexes' tab of the Columns and Constraints screen, a new constraint is automatically

created and assigned the default constraint name and a 'Type' of index.
Overtype the constraint name with a name that identifies the constraint as a check constraint, such as
'CHK_ColumnName' (the CHK prefix is optional).

2 In the 'Type' field, change the value from 'index’ to 'check'.

3 In the 'Properties' panel for the Condition property, type the SQL statement that will be used as the Check
Condition; for example, columnl < 1000.

If the condition is long, click on the D button to display a SQL editor (with syntax highlighting).

Delete a Check Constraint

If you do not want to keep a check constraint, either:
e Right-click on it in the list and select 'Delete constraint <name>', or
e  Click on the item and press Ctrl+D

The constraint is immediately deleted.

Notes

e Any columns assigned to a check constraint are ignored
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Table Triggers

A Table trigger is SQL or code that is automatically executed as a result of data being modified in a database Table.
Triggers are highly customizable and can be used in many different ways; for example, they could be used to stop certain
database activities from being performed during business hours, or to provide validation or perform deletions in
secondary Tables when a record in the primary Table is deleted.

In Enterprise Architect, a Table trigger is modeled as a stereotyped operation and managed using the Table's 'Constraints
screen.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes | Right-click | Add New Constraint
Context Menu In diagram | Right-click on Table | Features | Constraints/Indexes | Right-click |
Add New Constraint
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N

Create a Table Trigger

Step Action

1 On the 'Constraints/Indexes' tab, a new constraint is automatically created and assigned the default
constraint name and a 'Type' of index.

Overtype the constraint name with a name that identifies the constraint as a trigger, such as
TRG_OnCustomerUpdate. (The TRG _ prefix is optional.)

2 In the 'Type' field, change the value from 'index' to 'trigger'.

3 In the 'Properties' panel for the Statement property, type in the complete SQL statement (including
CREATE TRIGGER) that will define the Trigger.

If the condition is long, click on the U button to display a SQL editor (with syntax highlighting).

4 The properties Trigger Time and Trigger Event are currently information-only values and are not used in
DDL generation.

Delete a Table Trigger

If you do not want to keep a trigger, either:
e Right-click on it in the list and select 'Delete constraint <name>', or

e  Click on the item and press Ctrl+D
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The trigger is immediately deleted.

Notes

e Any columns assigned to table triggers are ignored
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SQL Scratch Pad

The SQL Scratch Pad provides a mechanism to develop and run ad-hoc SQL Queries against a live database. While you
develop your data model you might want to execute and test ad-hoc SQL Queries for a DDL script, or run enquiries on
the live database; all of this is possible within the Enterprise Architect Database Builder interface.

The SQL Scratch Pad requires the Database Builder to have a valid ODBC connection to a live database. This database
connection is shared between the 'SQL Scratch Pad', 'Database Compare' and 'Execute DDL' tabs of the Database
Builder.

The Scratch Pad consists of:
e A toolbar providing facilities for importing, saving, executing and clearing the SQL Queries

e  An editor panel in which you create or import the SQL Queries - this panel provides SQL-based syntax highlighting
for the current data model

e A tabbed panel consisting of two pages, one to show the results of executing the Query and one to display any
messages generated during the execution

Access
Open the Database Builder window, then display the 'SQL Scratch Pad' tab.

Ribbon Specialize > Tools > Database Builder > SQL Scratch Pad

The Scratch Pad Toolbar

i

@)

P ELEVELBL R =,/ .

The functionality of each button on the Scratch Pad Toolbar is described in this table, working from left to right.

[+ *File: ChlsersirchesteryDesktopirub,sgl

Button Action

Run SQL Executes the SQL Query currently shown in the Scratch Pad.
Check the 'Results' and '"Messages' tabs for the output of executing the Query.

New Clears the SQL Query editor fields so that you can enter a new query.
Open Loads an SQL Query from file.

A source file browser displays, defaulted to display SQL files. Click on the file
name and on the Open button to display the file contents in the Scratch Pad.

Save to SQL Query Saves this SQL statement to the SQL Query object it came from.
Save to New SQL Query Creates a new SQL Query object and saves this statement to that object.
Save to File Saves the currently-displayed Query to the file it came from.

If you created the Query from scratch, a source file browser displays in which you
type the new file name and click on the Save button to save the Query.

Save to New File Saves the currently-displayed Query to a new .sql file.
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A source file browser displays on which you type in the new file name and click on
the Save button to save the Query.

Clear Clears the contents of the Scratch Pad.

Any Query displayed in the Scratch Pad remains there until you either replace it
with another Query from file or you close the model.

Toggle Comment Applies the SQL comment characters '--' to the beginning of each selected line or, if
the selected lines are already commented, removes the comment characters.
Alternatively, press Ctrl+Shift+C.

Statement Separator Type in the character(s) to use to mark the end of each statement.
Help Displays the Help on the SQL Query Scratch Pad.
Query Description Displays a label providing a description of the current SQL, whether there are

pending changes (indicated by a leading *), and the name of the loaded SQL Query
object or Filename.

Notes

e The SQL Scratch Pad does not manipulate your SQL in any way, so you must use the correct syntax for the current
DBMS

e  While the SQL Scratch Pad can execute multiple SQL statements, and the status and messages of each statement are
shown in the 'Messages' list, only the results of one SELECT statement can be shown in the 'Results' list at a time;
all subsequent SELECT statements will be ignored
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Database Compare

The Database Compare' tab provides a mechanism for comparing the current data model with a live database, and
optionally synchronizing any differences in either direction. Differences 'pushed' into a live database are performed using
'Alter DDL' statements, while changes imported from the live database can be directly 'pulled' into the model.

The Database Compare functionality requires the Database Builder to have a valid ODBC connection to a live database.
This database connection is shared by the 'SQL Scratch Pad', 'Database Compare' and 'Execute DDL' tabs of the
Database Builder.

Access

Open the Database Builder window, then display the 'Database Compare' tab.

Ribbon Specialize > Tools > Database Builder > Database Compare

The DDL Compare Tab

Columns Constraints 50 Scratch Pad | Database Compare | Execute DDL

2
Case Sensitive Use Alias if Available Reset Al 3 Set mport Al % | Set Synchronize All®
E& Action ODEBEC Count
b
Item EA Action ODEBC Count
7

Reset 2| | Import from ODBCY Generate DDL 10

The 'Database Compare' tab has a number of controls, as described here.

Number & Name Description
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1 Case Sensitive Click on this checkbox to make all comparisons of properties recognize differences
in letter-case in the property text.

2 Use Alias if Available Click on this checkbox to indicate that any defined aliases should be used instead of
object names (at both object and column level).

3 Reset All Click on this button to set the 'Action’ flag for all objects back to the default value.

4 Set Import All Click on this button to set the 'Action’ flag of all detected differences to <====; that
is, update the model with the value(s) from the live database.

5 Set Synchronize All Click on this button to set the 'Action' flag of all detected differences to ====>; that
is, update the live database with the value(s) from the model.

6 Differences Review the list of objects found to have mis-matches between the model and the
live database. Selecting an item in this list will populate the 'Components' list.

(See the Differences List table for a detailed description of each column.)

7 Components Review this list of properties of the selected object that differ between the model
and the live database.

(See the Component List table for a detailed description of each column.)

8 Reset Click on this button to set the 'Action' flag for all properties of the current object
back to the default value.

9 Import from ODBC Click on this button to import all properties' values (with the 'Action' of <===) from
the live database into the model.

10 Generate DDL Click on this button to generate the 'Alter DDL' statements for all objects with an
'Action' of ====>, and send the statements to the 'Execute DDL' tab.

Differences List

Column Description

EA Displays the name of each object in the model that has one or more detected
differences. Blank values indicate that the object is missing in the model but exists
in the live database.

Action Defaults to 'No Action' as the action to take considering this object's difference(s).
Click on the drop-down arrow and select a specific action. The list of available
actions in the list will depend on whether or not the given object is paired in the
model and live database.

Paired objects

e No Action - do not update the database or model with this change
e ===>_-qpdate the object in the database from the model

e <===_-ypdate the object in the model from the database

e  Customize - set the items to No Action prior to setting different actions on each
item in the lower panel
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e  Unpair - separate the paired objects so that they are not compared with each
other or updated from each other

Unpaired objects

e Create <object name> - create the missing database object in the database or
model, as appropriate

e Delete <object name> - delete the object from the model
e Drop <object name> - delete the object from the database

e Pair with <object name> - pair the object in the database with the named
(unpaired) object in the model, so that they are compared for differences
between them

The 'Action' fields in the 'Components List' (the lower panel) will be updated based
on the selection of this field.

For example, if the live database has a Table column 'Address1' and the model
doesn't, setting the object 'Action' to '===>' (update the object in the database from
the model) sets the column 'Ttem Action' to 'Drop Address1', which will remove the
column from the live database.

ODBC Shows the name of each object in the live database that has one or more detected
differences. Blank values indicate that the object exists in the model but is missing
in the live database.

Count Shows the total number of detected differences for the object (and all of its
components) between the model and live database.

Component List

Column Description

Item Shows the component name or description for each detected difference. The
differences are grouped into three categories: Properties, Columns and Constraints,
in a tree structure.

EA Shows the value of the given component as detected in the model. Blank values
indicate that the value is missing in the model but exists in the live database.

Action Defaults to the action corresponding to the setting of the object 'Action’ field in the
'Differences' list, to indicate the action to take regarding the difference detected for
the component. Click on the drop-down arrow to select an alternative action; the
available options in the list depend on the component's type and the detected
difference.

e No Action - do not update the database or model
e ===>-ypdate the object in the live database from the model
e <===-update the object in the model from the live database

e Add <item name> - create the missing item in the database or model, as
appropriate

e Delete <item name> - delete the item from the model

e Drop <item name> - delete the item from the live database
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ODBC Shows the value for the selected component in the live database. Blank values
indicate that the value exists in the model but is missing in the live database.

Count Shows the number of differences between the model and the live database detected
in the selected component.

Working with the Database Comparison

Whenever you perform a comparison, Enterprise Architect reads the definition from both the live database and the
model, and then attempts to 'pair' each object from one source with the other, using its name (and schema, if relevant for
the current DBMS).

If a match is found, the object name is shown in both the 'EA' and 'ODBC' columns with a default action of No Action'.
The 'Count' column indicates the total number of differences found for the object and its components or properties.

If a match is not found between the systems, the object name is shown in the source column (either 'EA' or 'ODBC')
while the other column is blank. In this state it is possible to pair the object with an object of a different name; the
'Action’ dropdown list will present the available objects. If a new pairing is made the two objects' definitions are
compared for differences and the results are shown in the 'Components' list, with the default action of '====>" selected.

If you select an action at the object level, this will set the matching action for all of the object's components and
properties. However, if you select the 'Customize' action at the object level, you can determine a different action for each
component.

As an example, both a column (tax _amount) and constraint (ck customersordersitems_discount) were renamed in Table
'public.customers_order_items' (in the Example model) and a database compare performed; this image shows the
differences found:

» Database Builder E N
®5taITPGIJE aDataDasa Builder X 4 b
4 [ Orders (postgres) Columns Constraints/Indexes SQL Scratch Pad | Database Compare | Execute DDL
4 [P Tables
public.customers Case Sensitive Use Alias if Available Reset All Set Import All Set Synchronize All
> public.customers_addresses EA Action ODBC Count

1 B public customers_orders

Tables
A E public.customers_orders_items

e ;puhlit.Eusmmersinrdersjlen'vs Mo Action public customers_orders_items 4
'%fk_customarsordersltams_customarsorders a
%fkfcustomarsordersi[amsﬁproduc[s
4 [ public customers_orders_statuses
Qfk_:ustUmErsurdersstatuses_:ustumarsurders
[> public.products
public.suppliers
b views
I @ Functions
B8 Sequences
> 5 Queries
4 L Connections Ttern EA Action ODBC Count
g.'J orders (dev) Columns
@_J orders (prod) Colurmn tax_amount2 Na Action 1
@ orders (uat) Column Mo Action tax_amaunt 1
Constraints
check ck_customersordersitems_discount1 Mo Action 1
check Mo Action ck_customersordersitems_discount 1

Reset

In the image there is only one Table that had detected differences - 'public.customers_order items'; selecting this
populates the 'Components' list. From the detected results it can be determined that the data model contains a column
(tax_amount2) and a check constraint (ck_customerordersitems_discountl) that the live database doesn't and in turn the
live database contains a column (tax_amount) and a check constraint (ck customerordersitems_discount) that the data
model doesn't.

Comparing with Options
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The 'Compare with Options' functionality works in the same manner as for a direct comparison, except that you are
prompted to choose which object/property comparisons should be performed. This enables you to ignore particular
differences that are not of relevance at the current time.

These tables describe the different comparisons that can be enabled or disabled.

All Objects, Owner

Comparison

Owner

Table Options

Option

Tables

Table - Extended
Properties

Table - Remarks

Columns

Column - Type

Column - Size
Column - Default Value
Column - Position

Column - Not Null

Column - Auto Numbering

Column - Unmatched
Columns
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Action

Select to indicate that the 'Owner' property of all database objects should be
compared, after the objects have been 'paired'.

Action

Select this parent option to enable all of the Table comparison options. Deselect to
disable all the other options. You would then deselect or select specific options in
the list.

Select to indicate that extended properties of Tables (such as DB Version and
Tablespace) should be compared.

Select to indicate that remarks applied to Tables should be compared.

Select this parent option to enable all of the 'Column comparison' options. Deselect
to disable all the other 'Column' options. You would then deselect or select specific
options in the list.

Select to indicate that the datatype name for the Table Columns should be
compared.

Select to indicate that the datatype size for the Table Columns should be compared.
Select to indicate that the default values of the Table Columns should be compared.
Select to indicate that the Table Column positions should be compared.

Select to indicate that the not null property of the Table Columns should be
compared.

Select to indicate that the autonumbering properties for the Table Columns should
be compared (such as AutoNum, StartNum and Increment).

Select to indicate that Table Columns that are unmatched between the model and
the live database should be compared. Typically these are columns that exist in one
system but do not exist in the other.
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Column - Extended
Properties

Column - Remarks

Constraints

Constraint - Primary Keys
Constraint - Foreign Keys
Constraint - Indexes

Constraint - Unique
Constraints

Constraint - Check
Constraints

Constraint - Table Triggers

Constraint - Unmatched
Constraints

Constraints - Extended
Properties

Constraints - Remarks

Notes

Select to indicate that extended properties of Table Columns (such as Unsigned and
Zerofill) should be compared.

Select to indicate that remarks applied to Table Columns should be compared.

Select this parent option to enable all of the 'Table Constraint comparison' options.
Deselect to disable all the "Table Constraint' options. You would then deselect or
select specific options in the list.

Select to indicate that properties related to Primary Keys should be compared.
Select to indicate that properties related to Foreign Keys should be compared.
Select to indicate that properties related to Indexes should be compared.

Select to indicate that properties related to Unique Constraints should be compared.

Select to indicate that properties related to Check Constraints should be compared.

Select to indicate that properties related to Table Triggers should be compared.

Select to indicate that Table Constraints that are unmatched between the model and
the live database should be compared. Typically these are constraints that exist in
one system but do not exist in the other.

Select to indicate that extended properties of Table Constraints (such as Fill Factor
and Clustered) should be compared.

Select to indicate that remarks applied to Table Constraints should be compared.

The Database Compare functionality currently can perform comparisons on Table, View, Procedure, Function and

Sequence object types
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Execute DDL

The "Execute DDL' tab provides a mechanism to easily execute generated DDL statements against a live database, and
provides instant feedback on their success, all within the Enterprise Architect interface and without the need for other
products.

There are two different types of DDL statement that Enterprise Architect can generate and send to the 'Execute DDL' tab:
e Create DDL statements, created by the Generate DDL screen, and
e Alter DDL statements, created by the Database Compare window

The Execute DDL functionality requires the Database Builder to have a valid ODBC connection to a live database. This
database connection is shared between the SQL Scratch Pad, Database Compare and 'Execute DDL' tabs of the Database
Builder.

Access
Open the Database Builder window, then display the 'Execute DDL' tab.

Ribbon Specialize > Tools > Database Builder > Execute DDL

Execute the DDL

Columns Constraints  SOQL Scratch Pad  Database Compare | Execute DDL

Execution Queue: Script:

Object 1 Task Action 2 1 DROP TAELE IF EXISTS S
: - 2 public.customers CASCADE

; public.customers Create Table Drop Table

public.customers Create Table Create Table

public.customers. pk_customers Create Table Add Primary Key

public.customers.i_customers_mobile Create Table Add Index

public.customers.i_customers_surname Create Table AddIndex

public.customers.ug_customers_email Create Table Add Unique
public.customers Create Table Add Comment
public.customers.id Create Table Column Comment
-
4 b
Save 3 Reset Failed Actions 4 Skip 2| Execute © | Execute AV
Object B Task Action Result

The 'Execute DDL' tab has these fields and buttons:

Field/Button Action
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1 Execution Queue Lists the tasks (each with an associated DDL statement) that are yet to be executed.
The list has three columns that specify the name of the object involved, the task and
the action being performed.

Selecting an item in the list will display the associated DDL statement (in the
'Script' field) for the given task.

2 Script A text box with SQL syntax highlighting, showing the DDL statement for the
selected task.

3 Save Click on this button to save all the individual DDL statements from both the
'Execution Queue' and the 'Results List' into a single file.

4 Reset Failed Actions Click on this button to re-queue any failed or skipped tasks from the 'Results List' to
the bottom of the 'Execution Queue'.

5 Skip Click on this button to skip over the next task in the 'Execution Queue' and not
execute it. The task will be moved into the 'Results List' and not given a result.

When you click on the Reset Failed Actions button, skipped tasks are returned to
the Execution Queue along with any failed tasks.

6 Execute Click on this button to execute the next task in the 'Execution Queue'. The task is
removed from the top of the 'Execution Queue' and added to the end of the 'Results
List' with the execution result.

7 Execute All Click on this button to execute all tasks in the 'Execution Queue'. When execution
is complete, the Results List' will display the results of each individual task.

8 Results List Lists the executed tasks with the results of execution for each task. Selecting an
item in this list will display the DDL statement that was executed, in the 'Script'
field.

Example

In the example used in the earlier section on Database Comparison (when a column and constraint were renamed), if the
defaults are used to 'push’ the data model changes into the live database the Execute DDL screen is populated with the
details shown here.
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» Database Builder

@ start Page | fglDatabase Builder X
A 8 Orders (postgres)
4 PTables
E public.customers
> é public.customers_addresses
> E public.customers_orders
4 [B public customers_orders_items
QfK_EUS[U!TIEFSU[\’E[SIIE!TIS_EUS[U!TIEFSU[HE[S
E%fk_customer'sordersn:ern5_|:m:n:1uc1:s
A E public.customers_orders_statuses

> E public. products
é public.suppliers
3 %V\aws
b SHFunctions
Eﬁsauuences
[ %Ouanas
r @Connec[ions
@ orders (dev)
g:jurders (prod)
g}orders (uat)

€\ fk_customersordersstatuses_customersorders

Columns Constraints/Indexes SQL Scratch Pad Database Compare | Execute DDL

Execution Que

Object

ue:

Task

Action

fpublic customer...

Drop Constraint

Drop Constraint |

public.custormer...
public custormer...
public.customer...
public custormer...

public.custormer...

Save

Object

Drop Column
Add Column
Add Constraint
Add Constraint
Add Colurmn

Task Action

Drop Column
Add Calumn
Add Constraint

Constraint Com...

Colurnn Cormnm....

Result

Script:
1 ALTER TABLE public.customers_orders_items
2 DROP CONSTRAINT ck_customersordersitems_discount
-
4 |2
Reset Failed Actions Skip Execute Execute All

In summary, DDL is generated to drop both the old column and the old constraint (tasks 'Drop Column' and 'Drop
Constraint'), then the column and constraint are created with the new names (tasks 'Add Column' and 'Add Constraint')
and finally each has their comments/remarks applied (tasks 'Add Constraint - Constraint Comment' and 'Add Column -

Column Comment').
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Database Objects

Whilst Tables are the fundamental components of a relational database, representing multiple rows of structured data
elements, there are numerous other objects that support Tables to improve the functionality and use of the stored data,
such as:

e Database Views - a View represents the result-set of a pre-defined query; they are dynamically derived from the data
stored in one or more Tables (or other Views)

e Database Procedures - a feature that some DBMS products implement to provide subroutines that can contain one or
more SQL statements to perform a specific task such as data validation, access control, or to reduce network traffic
between clients and the DBMS servers

e Database Functions - a feature that some DBMS products implement to provide a mechanism to extend the
functionality of the database server; each is a routine that can accept parameters, perform an action (such as a
complex calculation) and return the result of that action as a value

e Database Sequences - a feature that some DBMS products implement to provide a mechanism to generate unique
values - the Sequence ensures that each call to it returns a unique value

The UML itself does not specify how data modeling is performed, but Enterprise Architect has a fully integrated UML
profile for data modeling and a range of features built in to the core product that will make data modeling easy.

The profile uses stereotypes and Tagged Values to extend standard UML elements into data modeling constructs. This is
achieved by adding the database object stereotype to a UML Class; so that you would model:

e Data Modeling diagrams as extended UML Class diagrams

e Database Tables as UML Class objects with a stereotype of <<table>>

e Database Views as UML Class objects with a stereotype of <<view>>

e Database Procedures as UML Class objects with a stereotype of <<procedure>>
e Database Functions as UML Class objects with a stereotype of <<function>>

e Database Sequences as UML Class objects with a stereotype of <<dbsequence>>

You can quickly create and configure all of these objects in your database model with Enterprise Architect.
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Database Tables

Tables are the fundamental components of a relational database, representing multiple rows of structured data elements
(referred to as Columns). Every individual item of data entered into a relational database is represented by a value in a
column.

Enterprise Architect's UML Profile for Data Modeling represents:

e Database Tables as UML Class objects with a stereotype of <<table>>

e Table columns as UML attributes of a Table, with a stereotype of <<column>>

e Primary Keys as UML operations/methods of a Table, with a stereotype of <<PK>>

e Foreign Keys as UML operations/methods of a Table, with a stereotype of <<FK>>

e Indexes as UML operations/methods of a Table, with a stereotype of <<index>>

e  Unique Constraints as UML operations/methods of a Table, with a stereotype of <<unique>>
e  Check Constraints as UML operations/methods of a Table, with a stereotype of <<check>>

e Table Triggers as UML operations/methods of a Table, with a stereotype of <<trigger>>

Enterprise Architect refers to all of the UML operations of a Table collectively as Constraints, hence the screen you use
to maintain a Table's UML attributes and operations is called the Columns and Constraints screen.

Example

This simple example of a Physical Data Model diagram in Enterprise Architect consists of two Database Tables
represented by UML Classes, named customers and customer_addresses.

E customers_addresses E
customers
“PK id: serial

*PiK id: bigserial FK customer_id: bigserial

first_name: varchar{50) billing_or_delivery: bit{1) =1

middle_name: varcharn{50) active: bit(1)

surname: varchar{50) line_1: varchar{50)

date_of birth: date o line_2: varchar{50)

phone_no: varchar{20) (customer_id = id) line_3: varchan{50)

mobile_no: varchar(20) city: varchar{100})
aFHn

email: varchar(100) 1 Oé state_province: varchan(50) = "Victoria
comments: text o zip_postcode: varchar{10)
+ph_customers +fi_customersaddresses customers

country: varchar(100) = "Australia
wPHa comments: text
+  pi_customers{bigserial)

wFHx

wUnigues
; ] . -
+  uqg_customers_email{varchar) +  fi_customersaddresses customers{bigserial)
windexs windexs
B A i Ihi ialy
+  ix_customers_surname{varchar) +  ixfi_customersaddresses_customers(bigserial)
+  ix_customers_mobile{varchar) wPKa

+  pi_customersaddresses{serial)

Each Table defines database columns, using UML attributes typed appropriately for the target DBMS (in this case,
PostgreSQL).

Notes

e The Table stereotype is denoted by the icon in the top-right corner of each Class (see the Data Modeling Notation
topic)

e The Enterprise Architect maintenance screen for managing Table Columns doesn't allow you to change the attributes
stereotype, since <<column>> is the only valid option

e tis possible to hide the <<column>> stereotype label shown in the example Tables (see the Data Modeling
Notation topic)
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Create a Database Table

Fundamental to data modeling is the creation of Database Tables within the model. There are two ways to create a Table:
e  Within the Database Builder or

e On an open Data Model diagram

Add a Database Table with the Database Builder

Step Action

1 Open the Database Builder ('Specialize > Tools > Database Builder").
2 Load or create a Data model.
3 Right-click on the Tables Package and select 'Add New Table'.
=] E Orders (postgres) =
= L3 Tables '

public.customers Add new Table

public.customers_ad Generate DOL ...

public.custorners_or Show Differences
public.customers_oraers_iwerms
public.custormners_orders_statuses
public.products

public.suppliers

% Views

% Functions
% Sequences

% Queries

lf;‘; Connections

4 Overtype the default name with the appropriate name for the Table, and press the Enter key.

5 Double-click on the Table element to define the Table properties.

Add a Database Table to a diagram

Step Action

1 Create and/or open a Data Modeling diagram.
2 Drag and drop the 'Table' toolbox icon onto the diagram.
B Table

This generates a new Table element:
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Tabled E

3 Double-click on the Table element to define the Table properties.
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Database Table Columns

In a relational database, a Table column (sometimes referred to as a field) stores a single data value of a particular type in
each row of the Table. Table columns can have various individual properties such as a default value or whether the field
accepts Null values.

A Database Table Column is represented in the UML Data Modeling Profile as a stereotyped attribute; that is, an
attribute with the <<column>> stereotype. In Enterprise Architect you define and maintain Table Columns using the
purpose-designed 'Columns' page of the Database Builder, or the 'Columns and Constraints' dialog.
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Create Database Table Columns

A database Table column is represented in the UML Data Modeling Profile as an attribute with the <<column>>
stereotype. For a selected Table, you can review the existing columns and create new columns, on the 'Columns' page of
the Database Builder or on the 'Columns and Constraints' screen.

You can define column details directly on the list of columns on the 'Columns' tab. The changes are automatically saved
as you complete each field. Some fields have certain restrictions on the data you can enter, as described here. The tab
also contains a 'Properties’ panel and a 'Notes' field, which are populated with the existing information on the selected
column. Each new column that you create is automatically assigned a set of default values and added to the bottom of the
list.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table > Columns > Right-Click
> Add new Column
Context Menu In diagram, right-click on required Table | Features | Columns | Right-Click | Add
new Column
Keyboard Shortcuts Select a table | F9 | Tab Key (to set input focus on the 'Columns' tab) | Ctrl+N

Create columns in a Table

Option Action
Name Overtype the default name with the appropriate column name text.
Type Click on the drop-down arrow and select the appropriate datatype for the column.

The available datatypes depend on the DBMS assigned to the parent Table.

Length (Optional) Some datatypes have a length component - for example, VARCHAR has
a length that defines the number of characters that can be stored. If the datatype
does not have a length component, this field is disabled.

If the field is available and if you need to define a number of characters, type the
value here.

Scale (Optional) Some datatypes have a scale component - for example, DECIMAL has a
scale that defines the number of decimal places that can be held. If the datatype
does not have a scale component, this field is disabled.

If the field is available and if you need to define a scale, type the value here.

PK Select the checkbox if the column is part of the Primary Key for this Table.

Not Null Select the checkbox if empty values are forbidden for this column.
The checkbox is disabled if the 'PK' checkbox is selected.
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Alias

Initial Value

Notes

Column Properties

If required for display and documentation purposes, type in an alternative name for
the field.

If required, type in a value that can be used as a default value for this column.

Type in any additional information necessary to document the column.

You can format the text using the Notes toolbar at the top of the field.

The appropriate properties for the Table's Database Management System automatically display in the Property panel
(expand the Column (<name>) branch if they are not visible).

Property

Autonum (Startnum
Increment)

Generated

NotForRep

Zerofill

Unsigned

LengthType
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DBMS

Oracle
MySQL
SQL Server
DB2
PostgreSQL
Sybase ASA
Sybase ASE

Notes: If you require an automatic numbering sequence, set this property to True
and, if necessary, define the start number and increment.

DB2

Notes: Set this additional property for auto numbering in DB2, to 'By Default' or
'Always'.

SQLServer

Notes: Set this property to True if you want to block replication.

MySQL
Notes: Set this property to True or False to indicate if fields are zerofilled or not.
MySQL
Notes: Set this property to True or False to indicate whether or not fields accept

unsigned numbers.

Oracle

Notes: Set this property to define the character semantics as 'None', 'Byte' or 'Char'.
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Delete Database Table Columns

For a selected database Table, you can review the existing columns and delete any individual column, on the 'Columns'
tab of the Columns and Constraints screen.

Access

Use one of the methods outlined here to display a list of columns for a table, then select a column and delete it.

When you select the 'Delete column '<name>" option, if all validation rules are satisfied the column is immediately
deleted.

Ribbon Specialize > Tools > Database Builder > Click on Table > Columns > Right-click
on column name > Delete column <name>

Context Menu In diagram, right-click on required Table | Features | Columns | Right-click on
column name | Delete column <name>

Keyboard Shortcuts F9 | Use 'Up Arrow' or 'Down Arrow' to select a column | Ctrl+D

Notes

e Ifthe deleted database Table column is involved in any constraints it will automatically be removed from them
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Reorder Database Table Columns

If you have several columns defined in a database Table, you can change the order in which they are listed. The order in
the list is the order in which the columns appear in the generated DDL.

Access

Use one of the methods outlined here to display a list of columns for a Table, then select a column and reposition it
within the list.

Ribbon Specialize > Tools > Database Builder > Click on Table
Context Menu In diagram, right-click on required Table | Features | Columns
Keyboard Shortcuts F9

Change the column order

Step Action

1 In the 'Columns' tab, click on the required column name in the list.

2 Right-click and select the:
e 'Move column <name> up' option (or press Ctrl+Up Arrow) to move the column up one position

e 'Move column <name> down' option (or press Ctrl+Down Arrow) to move the column down one
position

These options have an immediate effect both in the 'Columns' tab and on a diagram.
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Working with Database Table Properties

Once you have created a Database Table, you can review its properties and check that the DBMS and Owner values are
correct. To display the "Properties' dialog for a Table, either double-click on the Table name in the 'Database Builder
Tables' Package or on the Table element on a diagram.

Important

A DBMS must be assigned to a Table before you can add columns in it. If you are using the Database Builder then the
DBMS of the data model will be automatically applied to all new Tables; however, if you have added a Table by other
means (such as working on a diagram) then this is a manual step.

Tasks

Once the Database Table properties are defined, you are ready to add columns.

Task

Set the database type for a Table - other than the Table name, the most important property to set for a Database
Table is the database type.

Set the database Table Owner - For some DBMSs all Tables must be assigned an Owner/Schema; in Enterprise
Architect this property is defined as a Tagged Value with the name Owner.

Set extended options - some DBMSs have extended options that are only relevant to that DBMS. These extended
properties are stored as Tagged Values.

Default DBMS

Prior to creating a Physical Data Model it is advisable for you to set the default DBMS, which will be automatically
applied to new database objects that you create outside of the Database Builder. You can set the default DBMS type in
one of these ways:

e  Sclect 'Start > View > Preferences > Code Editors', then set the field 'Default Database'

e Select 'Configure > Reference Data > Settings > Database Datatypes', then select a Product Name and select the 'Set
as Default' checkbox

e Set the DBMS in the second field of the Code Generation Toolbar
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Set the Database Type

The most important property to set for a Database Table (after its name) is the database type or DBMS. The DBMS value
selected will control how Enterprise Architect will determine:

e  How the Table name will be shown (with or without an Owner)
e  What set of validation rules will be applied while database modeling
e  The data types that are available when creating columns,

e  What set of DDL templates will be used in DDL Generation

Access

Select a Table in the Project Browser or on a diagram then, using any of the methods outlined here, open the Table's
'Properties' dialog, display the 'General' tab, then display the 'Main' child tab.

Ribbon Design > Element > Properties > Properties Dialog > General > Main
Context Menu Right-click on the Table element | Properties | Special Action | General | Main
Keyboard Shortcuts Alt+Enter | General | Main
Other Double-click on the Table element |General | Main
Options
Field/Button Action
Database Click on the drop-down button and select the required database type from the list.
Apply Click on the Apply button to save any pending changes.
OK Click on the OK button to save any pending changes and close the screen.
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Set Database Table Owner/Schema

For some DBMSs all Tables must be assigned an Owner/Schema. In Enterprise Architect this property is physically
defined as a Tagged Value with the name Owner. However, a special properties page is provided to help you easily
manage the Owner property.

Access

Select a Table in the Project Browser or on a diagram then, using any of the methods outlined here, open the Table's
'Properties' dialog, display the 'General' tab then display the 'Table Detail' child tab.

Ribbon Design > Element > Properties > Properties Dialog > General > Table Detail

Context Menu Right-click on the Table element | Properties |Special Action > General > Table
Detail

Keyboard Shortcuts Alt+Enter | General | Table Detail

Other Double-click on the Table element |'General' | 'Table Detail'

Set the Database Table owner

Step Action

1 In the 'Owner’ field, type the name of the owner or schema of the Table.
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Set MySQL Options

To make use of Foreign Keys in MySQL, you must declare the Database Table type as InnoDB.

Declare the Table type as InnoDB

Step Action

1 Add a Tagged Value named Type to the Table.

2 Set the "Value' field to 'InnoDB'.

Generate DDL

When you generate DDL for this Table, the Table type is included in the SQL script.

To allow for later versions of MySQL, additional Table options that can be added in the same way include:

Tag Value (Example)
ENGINE InnoDB
CHARACTER SET latin]

CHARSET latin]
COLLATE latinl german2 ci
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Set Oracle Database Table Properties

To set additional Oracle Database Table properties, you use the Table's Tagged Values.

Set Properties

16 January, 2019

The same properties can be added to indexes and constraints, by highlighting the index or constraint Operation and
adding the appropriate Tagged Values.

Step Action

1 Add one or more Tagged Values to the Table, using the names provided in the 'Property/Tag' column of
the 'Properties' Table.

2 Specify the appropriate value for each tag.

Examples are provided in the 'Value' column of this Properties Table.

CACHE - NOCACHE
DBVERSION -9.0.111
FREELISTS - 1

GRANT OWNERI1 - SELECT

GRANT OWNER?2 - DELETE, INSERT, SELECT, UPDATE

INITIAL - 65536

INITRANS -1

LOGGING - LOGGING
MAXEXTENTS - 2147483645
MAXTRANS - 255
MINEXTENTS - 1
MONITORING - MONITORING
OWNER - OWNERI1
PARALLEL - NOPARALLEL
PCTFREE - 10
PCTINCREASE - 0
PCTUSED - 0

SYNONYMS - PUBLIC:TABLE PUB;OWNER2:TABLE OWNER2

TABLESPACE - MY _TABLESPACE
TEMPORARY - YES
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Database Table Constraints/Indexes

Within Enterprise Architect, Table Constraints and Indexes are modeled on the same screen; collectivity they are referred
to as Constraints. Database Constraints define the conditions imposed on the behavior of a database Table. They include:

e Primary Key - uniquely identifies a record in a Table, consisting of one or more columns

e Index - improves the performance of retrieval and sort operations on Table data

e  Unique Constraints - a combination of values that uniquely identify a row in the Table

e Foreign Key - a column (or collection of columns) that enforce a relationship between two Tables
e  Check Constraints - enforces domain integrity by limiting the values that are accepted by a column
e Table Trigger - SQL or code automatically executed as a result of data in a Table being modified

In Enterprise Architect, you can define and maintain Table Constraints using either the purpose-designed
'Constraints/Indexes' page of the Database Builder or the Columns and Constraints screen.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes | Right-click | Add New Constraint
Context Menu In diagram | Right-click on Table | Features | Constraints/Indexes | Right-click |
Add New Constraint
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N

Create a Constraint

The process of creating any of these constraint types is the same and is achieved in one of the ways described here.

Create a Constraint - Using the context menu or keyboard

Step Action

1 A new constraint is automatically created and assigned the default name constraint n (where n is a
counter) and a 'Type' of 'index'.

Overtype the default name with your own constraint name.
2 If necessary, in the '"Type' field click on the drop-down arrow and select the appropriate constraint type.
3 If you prefer, type an alias for the constraint, in the 'Alias' field.

The 'Columns' field is read-only; it is populated with the columns that you assign to the 'Involved
Columns' tab.
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Create a Constraint - Overtype the template text

Step Action

1 On the 'Constraints/Indexes' tab for the selected Table, the list of constraints ends with the template text
New Constraint.

Overtype this text with the appropriate constraint name, and press the Enter key.

2 The new constraint is automatically created and assigned the default Type of index.

If necessary, in the '"Type' field click on the drop-down arrow and select the appropriate constraint type.

3 If you prefer, type an alias for the constraint, in the 'Alias’ field.

The 'Columns' field is read-only; it is populated with the columns that you assign to the 'Tnvolved
Columns' tab.

Assign Columns to a Constraint

The constraint types of Primary Key, Foreign Key, Index and Unique all must have at least one column assigned to them;
this defines the columns that are involved in the constraint.

Step Action

1 On the 'Constraints/Indexes' tab for the selected Table, click on the constraint to which you are assigning
columns.
2 The 'Available Columns' panel lists all columns defined for the Table.

For each column to assign to the constraint, right-click on the column name and select 'Assign column
<name>"'.

The column name is transferred to the 'Assigned Columns' list.

Unassign Columns from a Constraint

Step Action

1 On the 'Constraints/Indexes' tab for the selected Table, click on the constraint from which you are
unassigning columns.

2 In the 'Assigned Columns' list, right-click on the name of the column to unassign from the constraint and
select 'Unassign column <name>'.

The column name is transferred to the 'Available Columns' list.

Reorder the Assigned Columns in a Constraint
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If you have a number of columns in the constraint, you can rearrange the sequence by moving a selected column name
one place up or down the list at a time. To do this:

e Right-click on the column name to move and select either:
- Move column '<name>' up (Ctrl+Up Arrow) or
- Move column '<name>' down (Ctrl+Down Arrow)

Delete a constraint

To delete a constraint you no longer require, right-click on the constraint name in the list on the 'Constraints/Indexes' tab
and select the 'Delete constraint <name>' option. If all validation rules for the given constraint type are met, the
constraint is immediately removed from the repository along with all related relationships (if there are any).
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16 January, 2019

A Primary Key is a column (or set of columns) that uniquely identifies each record in a Table. A Table can have only one
Primary Key. Some DBMSs support additional properties of Primary Keys, such as Clustered or Fill Factor.

Access

Ribbon

Context Menu

Create a Primary Key

Specialize > Tools > Database Builder > Click on Table name

In diagram | Right-click on Table | Features | Constraints/Indexes

In Enterprise Architect you can create a Primary Key from either the 'Columns' tab or the 'Constraints/Indexes' tab. In
either case, when you add a column to a Primary Key constraint, the column is automatically set to be "Not Null'.
Additionally any diagram (assuming the 'Show Qualifiers and Visibility Indicators' option is set) containing the Table
element will show the 'PK' prefix against the column name. In this image, see the first column 'id: bigserial'.

=

customers

-

*PK id: bigserial
first_name: varchar(50)
middle_name: varchar(50)
surname: varchar(50)
date_of birth: date
phone_no: varchar(20)
mobile_no: varchar(20)
email: varchar(100)
comments: text

«PK»

+ pk_customers(id: bigserial)
«unique»

+ uq_customers_email(email: varchar)
«index»

+ ix_customers_surname(surname: varchar)

+ ix_customers_mobile(mobile_no: varchar)

Create a Primary Key - from the Columns tab
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Step Action

1 Either:

e In the Database Builder, click on a Table with one or more defined columns, and click on the
'Columns' tab, or

e On adiagram, click on a Table and press F9 to display the 'Columns' tab
2 For each column to include in the Primary Key, select the 'PK' checkbox.

If a Primary Key constraint is not previously defined for the current Table, the system will create a new
constraint using the Primary Key Name template.

Create a Primary Key - from the Constraints tab

Step Action

1 Either:

e In the Database Builder, click on a Table with one or more defined columns, and click on the
'Constraints/Indexes' tab, or
e On a diagram, click on a Table and press F10 to display the 'Constraints/Indexes' tab

2 Overtype the New Constraint text with the Primary Key name, press the Enter key and click on the "Type'
field drop-down arrow, and select 'PK'.

3 Assign the required columns to the PK constraint.

4 Set the Primary key's extended properties using the property panel.
e  Fill Factor is a numeric value between 0 and 100

e Is Clustered is a boolean value that determines the physical order of how the data is stored; for most
DBMSs the Is Clustered property defaults to True for Primary Keys

Remove columns from a Primary Key

You can remove columns from a Primary Key using either the 'Columns' tab or the 'Constraints/Indexes' tab.

Remove columns from a Primary Key - using the Columns tab

Step Action

1 Either:
o In the Database Builder, click on the Table with the Primary Key, and click on the 'Columns' tab, or
e On a diagram, click on a Table and press F9 to display the 'Columns' tab

2 Against each column you want to remove from the Primary Key, deselect the 'PK' checkbox.
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If you have removed all columns from the Primary Key constraint and the Primary Key is no longer
needed, it must be manually deleted.

Remove columns from a Primary Key - using the Constraints/Indexes tab

Step Action

1 Either:

e In the Database Builder, click on the Table with the Primary Key, and click on the
'Constraints/Indexes' tab, or
e  On adiagram, click on a Table and press F10 to display the 'Constraints/Indexes' tab

2 Unassign the columns on the PK constraint, as necessary.

Notes

e  Warning: Enterprise Architect assumes that Primary Key constraints have at least one column assigned to them;
however, Enterprise Architect does not enforce this rule during modeling
If DDL is generated for a Table whose Primary Key has no column assigned, that DDL will be invalid
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Non Clustered Primary Keys

When you create a Primary Key in some DBMSs (such as SQL Server or ASA), it is automatically created with the 'Is
Clustered' property set to True. Therefore when you model a Primary Key in an Enterprise Architect data model, the
same behavior occurs.

Clustered indexes provide improved performance for accessing the column(s) involved, by physically organizing the data
by those columns. There can be only one clustered index per Table.

In some situations, you might be more interested in the performance of columns other than the ones assigned to the
Primary Key, and therefore you would need to change the default assignment so that the Primary Key is not clustered.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes
Context Menu In diagram or Project Browser | Right-click on Table | Features |
Constraints/Indexes
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes

Define Primary Key as non-clustered
Subsequently, you can model an index for the same Table as clustered.
Step Action

1 Highlight the existing Primary Key constraint.
The Primary Key properties display in the 'Property’ panel.

2 For the Is Clustered property, in the 'Value' field click on the drop-down arrow and change the value to
False.
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Database Indexes

Database indexes are applied to Tables to improve the performance of data retrieval and sort operations. Multiple
indexes can be defined against a Table; however, each index imposes overheads (in the form of processing time and
storage) on the database server to maintain them as information is added to and deleted from the Table

In Enterprise Architect an index is modeled as a stereotyped operation.

Some DBMSs support special types of indexes; Enterprise Architect defines these using additional properties such as
function-based, clustered and fill-factor.

Access

Ribbon

Context Menu

Keyboard Shortcuts

Work on an index

Columns | Constraints/Indexes

Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes

In diagram | Right-click on Table | Features | Constraints/Indexes

Click on Table: F9 > Constraints/Indexes

SOL Scratch Pad Database Compare Execute DDL

MName Type Alias Columns
{ix_customers_mabile index miobile_no
ix_customers_surname index SUFNarme
pk_customers PE id
ug_custamers_emiail unigue email

Constraint (ix_customers_mobile) Invelved Celumns | Motes

Is Unique False - ) .

Assigned Columnns  Order Available Columins

Is Clustered False

Functional-based maobile_no Ascend...  id

Fill Factor first_narme

Step Action

middle_narme
surnarme
date_of_birth
phone_na
email

comments

1 On the 'Constraints/Indexes' tab for the Table, right-click and select 'Add new constraint'.

The new constraint is added with the default name 'constraint1' and the Type of 'index'.
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Overtype the name with your preferred index name.

2 Assign the appropriate columns to the Index.

The 'Assigned Columns' list has an additional 'Order' field that specifies the order (Ascending or
Descending) in which each assigned column is stored in the index. You can toggle the order for each
column, as required.

Additionally, for MySQL indexes, a 'Len' field will be visible in which you can define Partial Indexes;
that is, an index that uses the leading 'n' number of characters of a text based field. The 'Len' field takes
only whole number numeric values of between 0 and the column's defined length. A value of 0 (which is
the default) indicates that the entire column is to be indexed.

3 In the 'Property’ panel, review the settings of the extended properties that are defined for the current
DBMS.

Additional Properties

Property Description

Is Unique (True/ False) indicates that a Unique index cannot contain more than one instance
of a combination of values across a set of columns.

Is Clustered (True/ False) Indicates the physical order in which the data is stored.

Fill Factor A numeric value between 0 and 100, that defines the percentage of available space
that should be used for data.

Not all DBMSs support fill factor, therefore the 'Fill Factor' index property will
only be visible for DBMSs that support it.

Functional-based A SQL statement that defines the function/statement that will be evaluated and the
results indexed; for example:

LOWER("field")

Not all DBMSs support functional-based indexes, therefore the 'Functional-based'
Index property will only be visible for DBMSs that support them, such as
PostgreSQL and Oracle.

Include Identifies a comma-separated list (CSV) of non-key Columns from the current
table.

Not all DBMSs support the 'Include’ property on indexes, therefore this property
will only be visible for DBMSs that support it.

Notes

e  Warning: Enterprise Architect assumes that Indexes have at least one column assigned to them; however, Enterprise
Architect does not enforce this rule during modeling
If DDL is generated for a Table that has an Index defined without column(s) assigned, that DDL will be invalid,
unless the index is functional-based

e Any columns assigned to a functional-based index are ignored
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Unique Constraints

Unique Constraints enforce the 'uniqueness' of a set of fields in all rows of a Table, which means that no two rows in a
Table can have the same values in the fields of a Unique Constraint. Unique Constraints are similar to Primary Keys (in
that they also enforce 'uniqueness') but the main difference is that a Table can have multiple Unique Constraints defined
but only one Primary Key.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes > Right-click > Add New Constraint
Context Menu In diagram or Project Browser | Right-click on Table element | Features |
Constraints/Indexes
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N
Create a Constraint
Step Action
1 On the 'Constraints/Indexes' tab, a new constraint is automatically created and assigned the default

constraint name and a 'Type' of index.

Overtype the constraint name with a name that identifies this as a unique constraint.

2 In the 'Type' field, change the value from 'index' to 'unique’'.

Notes

e  Warning: Enterprise Architect assumes that Unique Constraints have at least one column assigned to them; however,
Enterprise Architect does not enforce this rule during modeling
If DDL is generated for a Table that has a unique constraint defined without column(s) assigned, that DDL will be
invalid
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Foreign Keys

A Foreign Key defines a column (or a collection of columns) that enforces a relationship between two Tables. It is the
responsibility of the database server to enforce this relationship to ensure data integrity. The model definition of a
Foreign Key consists of a parent (primary) Table containing a unique set of data that is then referred to in a child
(foreign) Table.

In Enterprise Architect, a Foreign Key is modeled with two different (but related) UML components:
e A Foreign Key constraint (a UML operation with the stereotype of <<FK>>) stored on the child Table and

e An Association connector (stereotype of <<FK>>) defining the relationship between the two Tables

Create a Foreign Key

Although the definition of a Foreign Key can be complex, the Foreign Key Constraint screen simplifies the modeling of
Foreign Keys. This screen is purpose-designed to help you select which constraint in the parent Table to use, and will
automatically match the child Table columns to those in the parent Table that are part of the constraint. Different aspects
of the process of developing a Foreign Key are described here separately for illustration, but the overall process should
be a smooth transition.

A number of conditions must be met before a Foreign Key definition can be saved:
e Both Tables must have matching DBMSs defined
e  The parent Table must have at least one column

e  The parent Table must have a Primary Key, unique constraint or unique index defined

Create a Foreign Key - using the Database Builder

Step Action
1 In the Database Builder tree, right-click on the child Table name and click on 'Add new Foreign Key on
<table name>'.

A dialog displays listing all the possible parent Tables.

2 Double-click on the required parent Table name in the list or select it and click on the OK button.

The 'Foreign Key Constraint' screen displays.

Create a Foreign Key - using a relationship on a diagram

Step Action

1 In the Data Modeling diagram, locate the required child (Foreign Key) Table and parent (Primary Key)
Table.

2 Select an Association connector in the 'Data Modeling' page of the Diagram Toolbox.

3 Click on the child Table and draw the connector to the parent Table.
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4 If the Foreign Key Constraint screen has been set to display automatically when two Tables are joined, it
displays now. Otherwise, either:

e  Double-click on the connector or

e Right-click on the connector and select the 'Foreign Keys' option

The Foreign Key Constraint screen displays.

The Foreign Key Constraint Screen

As an example this image shows the Foreign Key Constraint screen loaded with the details of
'tk_customersaddresses_customers' (as defined in the Example model).

Foreign Key Constraint X

Join on Constraint:

| pk_customers

M |

Involved Columns:
Parent: public.customers

id

Properties:
hild: public.customers_addresses Foreign Key
custormer_id MName fk_customersaddresses_custo...
On Delete No Action
On Update No Action
Cardinality
Parent 1
Child 0.*
Foreign Key Index
Create? False

«| Automatically show this screen when tables are joined Delete Cancel Help

Option

Join on Constraint

Involved Columns

(c) Sparx Systems 2018

Action

This combo box lists all defined constraints in the parent Table that could be used
as the basis of a Foreign Key. (These constraints can be Primary Keys, Unique
Constraints or Unique Indexes.)

The first constraint in the list is selected by default; if this is not the constraint you
want, select the correct constraint from the combo box.

When you select the constraint, its columns are automatically listed in the 'Involved
Columns' panel, under the 'Parent: <tablename>' column.

This list is divided into two: the columns involved in the selected constraint are
listed on the left, and the child columns that are going to be paired to the parent
columns are listed on the right.

When a constraint is selected (in the 'Join on constraint' field) the parent side is
refreshed to display all columns assigned to the selected constraint. On the child
side the system will automatically attempt to match each parent column to one of
the same name in the child Table. If the child Table does not have a column of the
same name, a new column of that name will be added to the list, flagged with (*) to
indicate that a new column will be created in the Table.

However, if you want to force the pairing to an existing child Table column or a
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new column with a different name, click on the column name field and either:
e  Type in the replacement name, or

e Select an existing column (click on the drop-down arrow and select the name
from the list)

Name This field defines the name of the Foreign Key constraint, and defaults to a name
constructed by the Foreign Key Name Template.

To change the name to something other than the default, simply overtype the value.

On Delete Select the action that should be taken on the data in the child Table when data in the
parent is deleted, so as to maintain referential integrity.

On Update Select the action that should be taken on the data in the child Table when data in the
parent is updated, so as to maintain referential integrity.

Parent Click on the drop-down arrow and select the cardinality of the parent Table in the
Foreign Key.

Child Click on the drop-down arrow and select the cardinality of the child Table in the
Foreign Key.

Create? If you want to create a Foreign Key Index at the same time as the Foreign Key, set

this property to True.

The name of the Foreign Key Index is controlled by the Foreign Key Index
template, and the generated name is shown in the 'Name' field underneath the
'Create?' field.

Automatically show this (For diagrammatic modeling) Select this checkbox to automatically display this
screen when tables are screen whenever an Association is created between two Tables.

joined

Delete Click on this button to delete the currently selected existing (saved) Foreign Key.

A prompt is displayed to confirm the deletion (and the deletion of the Foreign Key
Index, if one exists) - click on the Yes button.

Deleting a Foreign Key leaves an Association connector in place, which you can
either edit or delete (right-click and select 'Delete association: to <Table name>").

OK Click on this button to save the Foreign Key.

Examples

This example shows simple Foreign Keys in a diagram:
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customers E

“PK id: bigserial
first_name: varchar{50)
middle_name: varchar{50)
surname: varchar{50)
date_of_birth: date
phone_no: varchar(20)
mobile_nao: varchar(20)

email: varchan(100) 1l

{customer_id = id)

«FKx

comments: text

+pl_customers
«PKa

+  pi_customers(bigserial)
wlnigues

+  ug_customers_email{varchar)
windexs

+  ix_customers_surname{varchar)
+  ix_customers_mobile{varchar)

+fi_customersaddresses_customers

customers_addresses E

“PK id: serial

FK. customer_id: bigserial
billing_or_delivery: bit{1) =1
active: bit{1)
line_1: varchar(50)
line_2: varchan(50})
line_3: varchar(50)
city: varchar{100)

0{ state_province: varchan50) = Victoria®

zip_postoode: varchar(10)
country: varchar(100) = "Australia”
comments: text

wFka

+ fi_customersaddresses _customers{bigserial)
windexs

+  ixfe_customersaddresses customers(bigserial)
Pk

+  pi_customersaddresses(serial)

The same Foreign Key will be shown in the Database Builder's tree as a child node under the Table

'customers.addresses'.

= E Orders (postgres)
EI% Tables
public.customers

= public.custorners_addresses

Q fk_customersaddresses_customers
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Check Constraints

A Check Constraint enforces domain integrity by limiting the values that are accepted by a column.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes > Right-click > Add New Constraint
Context Menu In diagram | Right-click on Table | Features | Constraints/Indexes | Right-click |
Add New Constraint
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N
Create a Constraint
Step Action
1 On the 'Constraints/Indexes' tab of the Columns and Constraints screen, a new constraint is automatically

created and assigned the default constraint name and a 'Type' of index.
Overtype the constraint name with a name that identifies the constraint as a check constraint, such as
'CHK_ColumnName' (the CHK prefix is optional).

2 In the 'Type' field, change the value from 'index’ to 'check'.

3 In the 'Properties' panel for the Condition property, type the SQL statement that will be used as the Check
Condition; for example, columnl < 1000.

If the condition is long, click on the D button to display a SQL editor (with syntax highlighting).

Delete a Check Constraint

If you do not want to keep a check constraint, either:
e Right-click on it in the list and select 'Delete constraint <name>', or
e  Click on the item and press Ctrl+D

The constraint is immediately deleted.

Notes

e Any columns assigned to a check constraint are ignored
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Table Triggers

A Table trigger is SQL or code that is automatically executed as a result of data being modified in a database Table.
Triggers are highly customizable and can be used in many different ways; for example, they could be used to stop certain
database activities from being performed during business hours, or to provide validation or perform deletions in
secondary Tables when a record in the primary Table is deleted.

In Enterprise Architect, a Table trigger is modeled as a stereotyped operation and managed using the Table's 'Constraints
screen.

Access
Ribbon Specialize > Tools > Database Builder > Click on Table name >
Constraints/Indexes | Right-click | Add New Constraint
Context Menu In diagram | Right-click on Table | Features | Constraints/Indexes | Right-click |
Add New Constraint
Keyboard Shortcuts Click on Table: F9 > Constraints/Indexes: Ctrl+N

Create a Table Trigger

Step Action

1 On the 'Constraints/Indexes' tab, a new constraint is automatically created and assigned the default
constraint name and a 'Type' of index.

Overtype the constraint name with a name that identifies the constraint as a trigger, such as
TRG_OnCustomerUpdate. (The TRG _ prefix is optional.)

2 In the 'Type' field, change the value from 'index' to 'trigger'.

3 In the 'Properties' panel for the Statement property, type in the complete SQL statement (including
CREATE TRIGGER) that will define the Trigger.

If the condition is long, click on the U button to display a SQL editor (with syntax highlighting).

4 The properties Trigger Time and Trigger Event are currently information-only values and are not used in
DDL generation.

Delete a Table Trigger

If you do not want to keep a trigger, either:
e Right-click on it in the list and select 'Delete constraint <name>', or

e  Click on the item and press Ctrl+D
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The trigger is immediately deleted.

Notes

e Any columns assigned to table triggers are ignored
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Database Views

A Database View represents the results of a pre-defined query. Unlike a Table, a View is dynamically derived from data
in one or more Tables (or other Views). Enterprise Architect supports the definition of Views both with and without this
statement:

"Create View {viewName} As" statement

The system will automatically add it dynamically (if missing) whenever DDL generation is performed. The advantage of
not defining this statement is that when a view object is renamed the 'View Definition' property does not have to be
manually updated.

You can create a Database View either:
e  Within the Database Builder or
e By dragging the 'View' icon from the Data Modeling Toolbox onto a diagram

Add a Database View with the Database Builder

Step Action

1 Open the Database Builder.

2 Load or create a Data model.

3 Right-click on the 'Views' Package and select 'Add New View'.

4 Overtype the default name with the appropriate name for the View, and press the Enter key.
5 Double-click on the new View, or right-click on it and select 'SQL Object Properties'.

The 'SQL Object Editor' dialog displays.

Add a Database View to a diagram

Step Action

1 Open your Data Modeling diagram and, if necessary, display the 'Data Modeling' page of the Diagram

o

Toolbox (click on to display the 'Find Toolbox Item' dialog and specify 'Data Modeling').

2 Drag the '"View' icon onto the diagram.
B view

This generates the View element:

Viewr1 E

3 Right-click on the new View element and select 'SQL Object Properties'.
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The 'SQL Object Editor' dialog displays.

SQL Object Editor

The 'SQL Object Editor' dialog is shared by a number of SQL-based database objects (Views, Procedures, Functions and
Sequences); it helps the data modeler manage the various properties of the SQL-based object.

Option Action

Database If it has already been set, the default database type displays.

If the default has not been set, or you want to change the database type for this
View, click on the drop-down arrow and select the target DBMS to model.

Dependencies A list of objects that the current object depends on. The 'Dependencies' list shows:
e  Each Depends connector between this View and another Table or View

e Any object names (specified as a CSV list) in the 'parents' Tagged Values
Notes If necessary, type in a comment on the current View.

Definition Type the full SQL View definition. For releases of Enterprise Architect up to 12.1
(Build 1227), this must include the CREATE VIEW syntax as appropriate for the
target DBMS (for later versions this is not needed). For example:

CREATE VIEW 'MyViewName' AS

[view definition]

The code editor provides Intelli-sense for basic SQL keywords, functions and
names of all objects in the current data model.
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Database Procedures

Database Procedures (sometimes referred to as Stored Procedures or Procs) are subroutines that can contain one or more
SQL statements that perform a specific task. They can be used for data validation, access control, or to reduce network
traffic between clients and the DBMS servers. Extensive and complex business logic can be embedded into the
subroutine, thereby offering better performance.

Database Procedures are similar to Database Functions. The major difference is the way in which they are invoked -
Database Functions can be used in the same way as for any other expression within SQL statements, whereas Database
Procedures must be invoked using the CALL or EXEC statement, depending on the DBMS.

In Enterprise Architect, Database Procedures can be modeled in one of two ways:
e Asindividual objects (the default method) or
e As operations in a container

Functionally the two methods result in the same DDL being produced. The main difference is visual - by having several
Operations in one container, you have fewer elements and less clutter on the diagram.

Individual objects
Database Procedures modeled as individual objects are UML Classes with the stereotype «procedure»; you create these
either:

e  Within the Database Builder or
e By dragging the 'Procedure' icon from the Data Modeling Toolbox onto a diagram

Add a Database Procedure using the Database Builder

Step Action

1 Open the Database Builder.

2 Load or create a Data model.

3 Right-click on the Procedures Package and select 'Add New Procedure'.

4 Overtype the default name with the appropriate name for the Procedure, and press the Enter key.
5 Double-click on the new Procedure, or right-click on it and select 'SQL Object Properties'.

The SQL Object Editor screen displays.

Add a Database Procedure to a diagram

Step Action

1 Open your Data Modeling diagram and, if necessary, display the 'Data Modeling' page of the Diagram

i

Toolbox (click on to display the 'Find Toolbox Item' dialog and specify 'Data Modeling').
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2 Drag the Procedure' icon onto the diagram.

Procedure

This generates the Procedure element:

Procedure

3 Right-click on the new Procedure element and select 'SQL Object Properties'.
The SQL Object Editor screen displays.

SQL Object Editor

The 'SQL Object Editor' dialog is shared by a number of SQL-based database objects (Views, Procedures and
Functions); it helps you to manage the various properties of the SQL-based object.

Option Action

Database If it has already been set, the default database type displays.

If the default has not been set, or you want to change the database type for this
Procedure, click on the drop-down arrow and select the target DBMS to model.

Notes If necessary, type in a comment on the current Procedure.
Definition Type the full SQL Procedure definition, including the CREATE PROCEDURE
syntax.

The code editor provides Intelli-sense for basic SQL keywords, functions and
names of all objects in the current data model.

Operations in a Container

Database Procedures modeled as operations have a container object, this being a UML Class with the stereotype
«procedures» (with an 's' on the end). Each Database Procedure is an operation with the stereotype «proc». The system
provides a dedicated Maintenance window through which you can easily manage the Database Procedures defined as
operations.

wproceduress
public

X Proce
sp_addOrder()
sp_delCrder()
sp_cancelOrder()
sp_addCustomer()
sp_delCustomer()

ok
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Database Functions

Database Functions provide you with a mechanism to extend the functionality of the database server. A Database
Function is a routine that accepts parameters, performs an action (such as a complex calculation) and returns the result of
that action as a value. Depending on the Function, the return value can be either a single value or a result set.

Once created, a Database Function can be used as an expression in an SQL statement.
In Enterprise Architect, Database Functions can be modeled in one of two ways:

e As individual objects (the default method) or

e  As Operations in a container

Functionally the two methods result in the same DDL being produced. The main difference is visual - by having several
Operations in one container, you have fewer elements and less clutter on the diagram.

Individual objects
Database Functions modeled as individual objects are UML Classes with the stereotype «function»; you create these
either:

e  Within the Database Builder or
e By dragging the Function icon from the Data Modeling Toolbox onto a diagram

Add a Database Function using the Database Builder

Step Action

1 Open the Database Builder.

2 Load or create a Data model.

3 Right-click on the Functions Package and select 'Add New Function'.

4 Overtype the default name with the appropriate name for the Function, and press the Enter key.
5 Double-click on the new Function, or right-click on it and select 'SQL Object Properties'.

The SQL Object Editor screen displays.

Add a Database Function to a diagram

Step Action

1 Open your Data Modeling diagram and, if necessary, display the 'Data Modeling' page of the Diagram

Fa

Toolbox (click on to display the 'Find Toolbox Item' dialog and specify 'Data Modeling').

2 Drag the 'Function' icon onto the diagram.
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@ Function

This generates the Function element:

Function @

3 Right-click on the new Function element and select 'SQL Object Properties'.
The SQL Object Editor screen displays.

SQL Object Editor

The 'SQL Object Editor' dialog is shared by a number of SQL-based database objects (Views, Procedures and
Functions); it helps you to manage the various properties of the SQL-based object.

Option Action

Database If it has already been set, the default database type displays.

If the default has not been set, or you want to change the database type for this
Function, click on the drop-down arrow and select the target DBMS to model.

Notes If necessary, type in a comment on the current Function.

Definition Type the full SQL Function definition including the CREATE FUNCTION syntax.

The code editor provides Intelli-sense for basic SQL keywords, functions and
names of all objects in the current data model.

Operations in a Container

Database Functions modeled as operations have a container object, this being a UML Class with the stereotype
«functions» (with an 's' on the end). Each Function is an operation with the stereotype «funcy». The system provides a
dedicated Maintenance window through which you can easily manage the Database Functions stored as operations.

«functionss
public

wfuncs
+ fn_workingDays{)
+ fn_workingHours{)
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Database Sequences

Sequences are a feature that some DBMS products implement to provide users with a mechanism to generate unique
values - the Sequence ensures that each call to it returns a unique value. This is particularly important when the
Sequence's result is used as a Primary Key. These can be generated with a schema for loading onto the DBMS server.

Sequences are provided so that database users are not forced to implement their own unique value generator. Not all
DBMS products support Sequences; those that do not instead provide functionality for columns to be initialized with an
incrementing value.

In Enterprise Architect, Sequences can be modeled in one of two ways:
e Asindividual objects (the default method) or
e  As Operations in a container

Functionally the two methods result in the same DDL being produced. The main difference is visual - by having several
Operations in one container, you have fewer elements and less clutter on the diagram.

Individual objects

Sequences modeled as individual objects are UML Classes with the stereotype «dbsequence»; you create these either:
e  Within the Database Builder or
e By dragging the 'Sequence' icon from the 'Data Modeling' Toolbox pages onto a diagram

Add a Database Sequence using the Database Builder

Step Action

1 Open the Database Builder.

2 Load or create a Data model.

3 Right-click on the Sequences Package and select 'Add New Sequence'.

4 Overtype the default name with the appropriate name for the Sequence, and press the Enter key.
5 Double-click on the new Sequence, or right-click on it and select 'SQL Object Properties'.

The 'SQL Object Editor' dialog displays.

Add a Database Sequence to a diagram

Step Action

1 Open your Data Modeling diagram and, if necessary, display the 'Data Modeling' page of the Diagram
Toolbox (click on L0 to display the 'Find Toolbox Item' dialog and specify 'Data Modeling").
2 Drag the 'Sequence' icon onto the diagram.
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E Sequence

This generates the Sequence element:

Sequence E

3 Right-click on the new Sequence element and select 'SQL Object Properties'.
The 'SQL Object Editor' dialog displays.

SQL Object Editor

The 'SQL Object Editor' dialog is shared by a number of SQL-based database objects (Views, Procedures and
Functions); it helps you to manage the various properties of the SQL-based object.

Option Action

Database If it has already been set, the default database type displays.

If the default has not been set, or you want to change the database type for this
Sequence, click on the drop-down arrow and select the target DBMS to model.

Notes If necessary, type in a comment on the current Sequence.
Definition Type the full SQL Sequence definition including the CREATE SEQUENCE
syntax.

The code editor provides Intelli-sense for basic SQL keywords, functions and
names of all objects in the current data model.

Operations in a Container

Database Sequences modeled as operations have a container object, this being a UML Class with the stereotype
«sequences» (with an 's' on the end). Each Sequence is an operation with the stereotype «sequ». The system provides a
dedicated Maintenance window through which the modeler can easily manage the Sequences defined as operations.

wSEUENCES:
public

wSEQ LB
+ seq_Customer| D)

+ seq_OrderiDy)

+ seq_CustomerOrders|D))
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Database SQL Queries

An SQL Query object provides a convenient mechanism for storing an SQL Statement in the repository, for repeated
execution on live database(s).

An SQL Query element is represented in the UML Data Modeling Profile as an Artifact element with the stereotype
<<sqlquery>>. You can create these elements either:

e  Within the Database Builder or
e By dragging the 'SQL Query' icon from the 'Data Modeling' Toolbox pages onto a diagram

Add a Database SQL Query using the Database Builder

Step Action

1 Open the Database Builder.

2 Load or create a Data model.

3 Right-click on the Queries Package and select '"Add New SQL Query'.

4 Overtype the default name with the appropriate name for the Query, and press the Enter key.
5 Right-click on the new element and select 'Edit'.

The 'SQL Scratch Pad' tab displays, on which you can create the SQL Query statement.

6 When you have finished the SQL statement, click on the Save to SQL Query button in the toolbar to save
the changes to the query element.

Add a Database Function to a diagram

Step Action

1 Open your Data Modeling diagram and, if necessary, display the 'Data Modeling' page of the Diagram

Fa

Toolbox (click on to display the 'Find Toolbox Item' dialog and specify 'Data Modeling').

2 Drag the 'SQL Query' icon onto the diagram.

R sQLQuery
This generates the SQL Query Artifact element:

SQL Gueny @

3 Double-click on the new element and update the element name and other properties as necessary.

To edit the element's SQL statement, access the Database Builder, click on the element in the Queries
Package and edit the Query on the 'SQL Scratch Pad' tab.
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Create Operation Containers

Whilst the default method of modeling Database Functions, Procedures and Sequences is to create them as individual
elements, you can also represent a number of each type of structure as operations of a container Class. You add a
stereotype to the Class, which specifies:

e  The type of data structure the Class will contain

e The stereotype that will be automatically assigned to each operation created in the Class (for a given data structure,
the operations can only be of one stereotype)

Access

Toolbox Drag the 'Class' icon onto the diagram

Create the Container Class

Step Action

1 Right-click on the Class element on the diagram and select the 'Design > Element > Properties >
Properties Dialog' option.
The element Properties' dialog displays, showing the 'General' tab.

2 In the 'Name' field, type an appropriate name for the container.

3 In the 'Stereotype' field (in the table at the right edge of the dialog) type:
e 'functions' for a Database Function container
e 'procedures' for a Stored Procedure container

e 'sequences' for a Sequence container

The 's' at the end of the stereotype name is important.

4 Click on the OK button to save the setting and close the dialog.

Create database structures as operations of the Class

Step Action

1 Click on the Class element on the diagram and press F10.

The 'Database <Structure> container: <Classname>' dialog displays.

2 Right-click in the 'Functions' ('Procedures' or 'Sequences') list and select 'Add New <structure>'.
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3 In the 'Name' field, type an appropriate name for the operation, such as:
e fn WorkDays
e sp_AddOrder or
e seq AddressID

4 In the 'Notes' field type any supporting comments or explanation of the operation.
In the 'Function definition' field (or 'Procedure definition', or 'Sequence definition') type the appropriate
text.

5 Repeat steps 2 to 4 until you have defined all the operations you require.

6 Click on the list and then on the Close button to close the dialog and show the operations within the Class

on the diagram and in the Project Browser.
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Oracle Packages

Oracle Packages are database objects that are unique to the Oracle DBMS. They are containers that group
logically-related objects into a single definition. Packages have two parts - a specification and a body. The:

e Specification section declares the various components
e Body section provides the full definitions of the components
The Package components can consist of Types, Variables, Constants, Exceptions, Cursors and subprograms.

In Enterprise Architect, an Oracle Package is modeled as a UML Class with a stereotype of <<package>>. It has two
operations:

e Specification
e Body

For each of these operations the complete SQL syntax is contained in the 'Initial Code' field.

Create an Oracle Package

Step Action

1 Add a Class element to your data model.
2 Open the Properties window for the element and, in the 'Stereotype' field, type the value 'Package’.
3 Click on the element and press F10, to display the Features window at the 'Operations' page.

For the Package specification, press Ctrl+N and create an operation with the name 'Specification' and with
no return type.

4 The Properties window displays the properties of the operation; click on the 'Code' tab and type the entire
Package specification into the text panel.

5 Return to the Features window at the 'Operations' page and, for the Package body, press Ctrl+N and create
an operation with the name 'Body' and no return type.

6 On the Properties window, click on the 'Code' tab and type the entire Package body code into the text
panel.
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Database Connections

A Database Connection object provides a convenient way of storing the connection details of a live database. Enterprise
Architect supports the definition of three different connection types:

e  MS Access
e  Firebird, and
¢ ODBC

For the first two you only have to specify the full path to the database files; for connections of type ODBC you are
prompted to select from the list of pre-defined DSNs on your machine.

Create a Database Connection element
A Database Connection element is represented in the UML Data Modeling Profile as an Artifact element with the
stereotype <<database connection>>. You create these either:

e  Within the Database Builder or

e By dragging the 'Database Connection' icon from the 'Data Modeling' Toolbox pages onto a diagram

Add a Database Connection using the Database Builder

Step Action

1 Open the Database Builder.

2 Load or create a Data model.

3 Right-click on the Connections Package and select '"Add New DB Connection'.

4 Overtype the default name with the appropriate name for the Connection, and press the Enter key.
5 Double-click on the new Connection, or right-click on it and select 'DB Connection Properties'.

The 'Database Connection Properties' dialog displays.

Add a Database Connection to a diagram

Step Action

1 Open your Data Modeling diagram and, if necessary, display the 'Data Modeling' page of the Diagram

o

Toolbox (click on to display the 'Find Toolbox Item' dialog and specify 'Data Modeling").

2 Drag the 'Database Connection' icon onto the diagram.
.i;—i Database Connection

This generates the Database Connection element:
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Database Connectiond ‘i_r'l

3 Double-click on the new element.

The 'Database Connection Properties' dialog displays.

Database Connection Properties

Option Action

DBMS Type Click on the radio button for the appropriate type:
e MS Access file based database
e  Firebird file based database, or
e ODBC based database

The 'Save Password?' checkbox is only enabled for ODBC connection types, and
indicates if Enterprise Architect should store the password for the selected ODBC
DSN. The checkbox defaults to selected; that is, passwords are saved. While all
connection passwords are encrypted before being saved, there can be occasions
when data modelers want to restrict access to only users that have the required
permissions.

Filename/DSN If you have selected a 'DBMS Type' of MS Access or Firebird, type in or browse
for the location and name of a physical file. If the file does not already exist it will
be created.

If you have selected a ' DBMS Type' of ODBC, type in or select a defined ODBC
DSN. Depending on the DBMS, you might be prompted for other details such as
server, connection user ID and password.

Other Schemas This field acts as a schema filter to limit the number of objects returned by
enquiries made against the ODBC connection. Entering a value in this field is
particularly important for Oracle databases to reduce the time it takes for making
connections to the database, due to the large number of system objects.

If you need to enter multiple schemas to be filtered on, separate them with commas.

OK Click on this button to save the changes you have made.

Delete connection

If a connection is no longer required, you can delete it as for any other element from the Database Builder, the Project
Browser or a diagram. Right-click on the element and select the corresponding 'Delete <element name>' option.

Notes

e Itis advisable that when working in a team environment (that is, multiple users sharing a single Enterprise Architect
repository) all Database Connection objects are defined as 'DSN-less' so that a Database Connection object can be
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shared between all users

e The DBMS type of a Database Connection object cannot be changed once the initial selection has been saved
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Manage DBMS Options

Using the 'Manage DBMS Options' dialog, you can quickly change the DBMS Type and/or Owner of an individual
database object or several objects within an individual Package or Package hierarchy. You can also create bulk Foreign
Key Indexes on all Foreign Keys that do not already have an index.

Access

Ribbon

Options

Option

Package

Include Objects in Child
Packages

List of Objects

All
None

Change DBMS

Change Owner

(c) Sparx Systems 2018

Design > Package > Edit > Reset DBMS Options
or

Code > Schema > DDL > Open the Database Builder > Right-click on the required
database | Load | right-click on the root node | Manage DBMS Options

Specialize > Tools > Database Builder > Right-click on the required database |
Load | right-click on the root node | Manage DBMS Options

Action

Displays the name of the Package in the Project Browser that you are currently

working on. If necessary, click on the l_J button and select a different Package
using the Navigator window (a version of the 'Find Package' dialog).

Select this checkbox to include all the database objects in all sub-Packages.
Selecting or deselecting this control will immediately refresh the list of objects.

This list control will display the names of all objects in the current Package (or
Package hierarchy) along with its allocated DBMS and owner. By default every
object has its checkbox selected whenever the list is loaded or refreshed.

Click on this button to select all deselected checkboxes in the 'List of Objects'.
Click on this button to deselect all selected checkboxes in the 'List of Objects'.

Select this checkbox if you want to change the assigned DBMS of objects in the
Package. Provide values for the 'Current DBMS' and 'New DBMS' fields in order to
continue. The 'Current DBMS' drop-down list includes the option '<AIl>', which
changes several different DBMS values all to the new value.

Note: When performing this function, the data types of all Table columns are
automatically converted to the closest match for the selected DBMS; therefore, you
should perform a manual review of the data types after running the process.

Select this checkbox if you want to change the Owner of the selected objects in the
'List of Objects'. Specify the current Owner in the 'Current Owner' field in order to
continue. Leaving the 'New Owner' field blank will remove the Owner property of
all selected objects.
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Create Indexes on Foreign Select this checkbox to create an index on all Foreign Keys in the Package, where
Keys one does not already exist.
OK Click on this button to start the update process. The button is disabled unless at

least one object in the list and one of the update options are selected.
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Data Types

Every Table column that you define in your data model has a data type assigned that specifies the type of information
that can be stored by the column. The available datatypes for a column are dependent on the selected DBMS for the
Table, because each DBMS supports its own list of datatypes. Whilst each DBMS supports the same basic types, such as
string, whole or decimal numbers, each DBMS calls them by different names and have different properties.

Each Enterprise Architect repository contains the definitions of the core datatypes for a number of standard DBMS
products. However, since data types vary from one DBMS product to another, and from one version of a product to
another, Enterprise Architect provides you with tools to:

e Define new data types for a new version of your DBMS product
e Define data types for a new, non-standard database product
e Automatically convert data types from one defined DBMS product to another

e Import and export datatypes between repositories
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Map Data Types Between DBMS Products

Whilst modeling physical data models provides a great deal of detail about all Tables and their columns, this level of
detail does make it harder to change the target technology or platform. For example, after reverse engineering your
database into a physical data model, you must remap the data types before generating the schema for the new DBMS
product.

Enterprise Architect provides a set of default mappings for standard, supported DBMS products, to help you automate
the conversion process.

However, you might want to customize the default mappings to suit your specific project requirements, or where the
mapping of one data type to another is not currently defined. For example, in your migration from one DBMS platform
to another, one of the platforms might be non-standard or otherwise not supported by Enterprise Architect.

Access

Ribbon Configure > Reference Data > Settings > Database Datatypes : Datatype Map

Database Data Types Mapping

Repeat this process for each of the data types to map.

Once you are satisfied with the data type mappings, you can convert either individual Tables or an entire Package of
Tables to the new target DBMS product.

Field/Button Action
From Product Name Click on the drop-down arrow and select the DBMS product to map data types
from.
Defined Datatypes for Displays all the defined data types for the product and, where appropriate, their
Databases sizes and values.

Click on the data type to map - this must have a defined size unit and value.
The 'Datatype' and 'Common Type' fields under the 'From Product Name' field
display this data type.

To Product Name Click on the drop-down arrow and select the DBMS product to map data types to.
The 'Datatype' and 'Common Type' fields under this field display the values

corresponding to those in the fields for the 'From' product.

Size Click on the radio button for the appropriate size unit and type the default values in
the corresponding data fields.

Save Click on this button to save the mapping.
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Using the DBMS Package mapper, you can automatically convert a Package of database Tables from one supported
DBMS type to another supported DBMS type. You can also change the DBMS type for individual Tables.

If one of the DBMS types is non-standard or otherwise not supported by Enterprise Architect, you should check that the

mapping of datatypes from one DBMS type to the other has been defined.

Access

Ribbon Design > Package > Edit > Reset DBMS Options

or

Code > Schema > DDL > Open the Database Builder > Right-click on the required
database | Load | right-click on the root node | Manage DBMS Options

Specialize > Tools > Database Builder > Right-click on the required database |
Load | right-click on the root node | Manage DBMS Options

Map the DBMS data types of a Package to the data types of another DBMS

Field/Button Action
Include Objects in Child If there are objects in child Packages that also require changing, select the
Packages checkbox.
Change DBMS Select the checkbox.
Current DBMS Click on the drop-down arrow and select the current DBMS.
New DBMS Click on the drop-down arrow and select the target DBMS.
OK Click on this button to map all Tables in the selected Packages to the new DBMS.
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Data Type Conversion For a Table

Once a database schema has been set up on an Enterprise Architect diagram (either by importing through ODBC or
manually setting up the Tables), the DBMS can be changed to another type and the column datatypes are mapped
accordingly for each Table.

You might use this procedure if you have copied a small number of Tables into the project from elsewhere, but if you
have many Tables you can also convert all of them at once within their parent Package.

If one of the DBMS types is non-standard or otherwise not supported by Enterprise Architect, you should check that the
mapping of datatypes from one DBMS type to the other has been defined.

Map the DBMS type of a Table to another DBMS type

Step Action

1 Double-click on the Table element in a diagram.
The Table 'Properties' dialog displays, with the 'Database’ field showing the current DBMS for this Table.

2 To map the datatypes to another DBMS, click on the 'Database' drop-down arrow and select the target
DBMS.
3 Click on the Apply button.

The datatypes are converted to match those of the new DBMS, and these are reflected in any DDL
generated from this Table.
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Database Datatypes

Using Enterprise Architect's 'Database Datatypes' dialog, you can add to the set of data types that are available for a
particular DBMS. You can:

o Identify the DBMS in use and, if required, set this as the model default

e Include any new data types that are supported by later versions of the DBMS and not yet included with Enterprise
Architect

e Remove any previously-added data types that are no longer relevant

e Add a new DBMS product and its built-in data types if, for example, you want to create a physical data model for a
DBMS product that is not yet supported natively by Enterprise Architect

Access

Ribbon Configure > Reference Data > Settings > Database Datatypes

Manage Datatypes

You can transport these database data types between Enterprise Architect models using the 'Export Reference Data' and
'Tmport Reference Data' options.

Field/Button Action

Product Name Click on the drop-down arrow and select an existing DBMS.

Once a product is selected, all defined data types will be shown in the 'Defined
Datatypes for Databases' list.

Add Product If your DBMS is not listed, click on this button to add it.

An 'Input' prompt displays, in which you type the DBMS name; click on the OK
button to add the name to the drop-down list.

Set as Default Select the checkbox to set the selected DBMS as the default for your database
engineering and modeling.

Once you set the default database, when you create any new Table elements the
Database type is automatically pre-set to this default.

You can also set the default database type through the Code Generation Toolbar.

New Click on this button to clear the data type fields on the dialog so that you can define
another data type.

Datatype Type a name for the data type.

Size Select the appropriate radio button for the required size and, if appropriate, specify

the default and maximum values:
e None — for data types without a size component, such as INT

e Length — for data types that require a single size that defines the Length, such
as VARCHAR(10)
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e Precision & Scale — for data types that require two numeric values, such as
DECIMAL(18,2)

Common Type Click on the drop-down arrow and select the generic name of each data type. This is
used when a Table's DBMS is changed.

Save Click on the button to immediately save your data type to the repository (and add it
to the 'Defined Datatypes for Databases' list).

Defined Datatypes for This panel lists the data types currently defined for the selected DBMS, either
Databases system-supplied or user-defined.
Delete Select a data type in the 'Defined Datatypes for Databases' list and click on this

button to remove the data type.

Datatype Map If you have changed the DBMS or technology for which you have defined the data
types from or to an unsupported DBMS type, click on this button to define how to
automatically remap the data types to your new DBMS or technology.
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MySQL Data Types

MySQL supports the ENUM and SET data types, which must be added to your Enterprise Architect model before you
can use them as the types for columns.

Access

Ribbon Configure > Reference Data > Settings > Database Datatypes

Add the ENUM and SET data types for MySQL

When using these data types later in a column's 'Initial' field, type the values as a comma-separated list, in the format:
(‘one','two','three")
If one value is the default, use the format:

(‘one','two','three") default 'three’

Step Action

1 The 'Database Datatypes' dialog displays.
2 In the 'Product Name' field select MySQL'.
3 Add the data types ENUM and SET.
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Oracle Data Types

The Oracle data types NUMBER and VARCHAR have additional properties that you can model.

Access
Ribbon Configure > Reference Data > Settings > Database Datatypes
Data Types
Data Type Detail
NUMBER The NUMBER data type requires precision and scale properties.
The "Precision' and 'Scale' fields are displayed on the 'Attributes' page of the
Features window when the data type is set to NUMBER; if you enter information
into these fields, it is displayed on your diagrams.
For example:
create NUMBER by setting 'Precision' = 0 and 'Scale' = 0
create NUMBER(8) by setting 'Precision' = 8 and 'Scale' = 0
create NUMBER(8,2) by setting 'Precision’ = § and 'Scale' = 2
VARCHAR Oracle VARCHAR2(15 CHAR) and VARCHAR2(50 BYTE) data types can be

created by adding the Tagged Value LengthType with the value CHAR or BYTE.
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Data Modeling Settings

Enterprise Architect provides data modeling settings that can be used to configure the way database systems are modeled
in Enterprise Architect. These include the ability to define the data modeling language, which determines the way that
connectors are displayed, and settings to configure the naming of Primary Keys, Foreign Keys and Indexes. The settings
are global and will affect any Enterprise Architect repository.

Access

Ribbon Start > View > Preferences > Source Code Engineering > Code Editors > DDL

DDL Editor

In this field you browse for the full execution file path and name of an external program that Enterprise Architect should
use to open files that are created by its Generate DDL functionality. If you leave this field empty, Enterprise Architect
uses the default code editor.

Default Database

In this field you select the DBMS that will be automatically assigned to database objects that are created outside a Data
Model workspace (see the Create a Data Model from Model Pattern Help topic).

MySQL Storage

In this field you select the default storage engine to be assigned to MySQL Tables; from MySQL v 5.5 onwards the
default value is InnoDB.
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Data Modeling Notations

Enterprise Architect supports numerous settings related to data modeling that can influence how database objects are
represented on diagrams. These settings, and how they can affect the representation of database objects, are described
here.

Settings
Setting Detail
Stereotype Icons Access: 'Design > Diagram > Edit > Properties > Elements : Use Stereotype Icons'
Default Value: True
Enterprise Architect provides a diagram-level setting for the display of stereotyped
objects. When the checkbox is selected, database objects on the diagram are
displayed with an icon representing their stereotype instead of the stereotype name.
=table=
Account
[ I
‘ Accoumnt % ‘
[ |
Show Data Model Owner Access: 'Design > Diagram > Edit > Properties > Elements : Show Data Model
Owner'
Default Value: True
The system provides a diagram-level setting for the display of Owners. When the
checkbox is selected, database objects on the current diagram will be displayed
with their full name '{Owner.} ObjectName'.
‘ Account % |
I |
‘ Online Store.Account % ‘
| |
Show Column Details Access: 'Design > Diagram > Edit > Properties > Features : Show Attribute Detail’

Default Value: Name Only

The system provides a diagram-level setting for the display of Table column names
and datatypes. The available options are: Name Only' or 'Name and Type'.
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Account %

soolumins
*PK accountID
billingAddress = "Delivery Address’
closed
deliveryAddress
emailAddress
name
FK history
FK shoppingBasketlD

Account %

wC o Lmins

*PK accountlD: NUMBER
billingAddress: VARCHARZ({50) = "Delivery Address’
closed: NUMBER{1}
deliveryAddress: VARCHARZ2(50)
emailAddress: VARCHARZ({50)
name: VARCHARZ{50)

FK history: MUMBER

FK shoppingBasketlD: NUMBER

Show Involved Column Access: 'Design > Diagram > Edit > Properties > Features | Show Parameter Detail'
Details Default Value: Type Only

The system provides a diagram-level setting for the display of columns involved in
a Table constraint. The available options are: 'None', 'Type Only', Name Only' and
'Full Details'.

In these examples, the Primary Key (PK) constraint 'PK_account' involves the
column 'accountID'.

Account %

*PK accountID
billingAddress = "Delivery Address’
closed
deliveryAddress
emailAddress
name
FK history
FK shoppingBasketID

aP K
PK_Account()
aFK=»
+ fk_Account_ShoppingBasket{)
FE_history()

windexs
ixfk_Account_ShoppingBasket()
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Account %

*PK accountlD: NUMBER
billingAddress: VARCHARZ({50) = "Delivery Address’
closed: NUMBER{1}
deliveryAddress: VARCHARZ2(50)
emailAddress: VARCHARZ({50)
name: VARCHARZ{50)
FK history: MUMBER
FK shoppingBasketlD: NUMBER

P
+ PK_Account{MUMBER)

P
+ fk_Account_ShoppingBasket{MUMBER)
FK_historyMUMBER])

aindexs=
+ ixfk_Account_ShoppingBasket{MUMBER])

Account %

*PK accountlD: NUMBER
billingAddress: VARCHARZ({50) = "Delivery Address’
closed: NUMBER{1}
deliveryAddress: VARCHARZ2(50)
emailAddress: VARCHARZ({50)
name: VARCHARZ{50)
FK history: MUMBER
FK shoppingBasketlD: NUMBER

P
+ PK_Account{accountID)

P
+ fk_Account_ShoppingBasket{shoppingBasketID)
FK_historylhistory)

aindexs=
+ ixfk_Account_ShoppingBasket{shoppingBasketID)

Account

*PK accountID: NUMBER
billingAddress: VARCHARZ2{50) = "Delivery Address’
closed: NUMBER{1}
deliveryAddress: VARCHARZ({50)
emailAddress: VARCHARZ({50)
name: YARCHAR2({50)
FK history: MUMBER
FK shoppingBasketlD: MUMBER

aP s
PE_Account{accountID: MUMBER)

aFK=

FK_historyhistory: NUMBER)

=indexs=

fk_Account_ShoppingBasket{shoppingBasketID: NUMBER)

ixfk_Account_ShoppingBasket{shoppingBasketlD: NUMBER)

Show Column Stereotype

Access: Start > View > Preferences > Objects: Show <<column>> stereotype

Default Value: True

Enterprise Architect provides a global-level setting that controls whether or not the
<<column>> stereotype is displayed above each Table's columns. You can
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therefore hide the stereotype if you prefer, considering that attributes with a
stereotype of <<column>> are the only valid option for Tables.

Account

E

wColumin=

*PK accountlD
billingAddress = "Delivery Address’
closed
deliveryAddress
emailAddress
name

FK history

Account

*PK accountID
billingAddress = "Delivery Address’
closed
deliveryAddress
emailAddress
name
FK history

Access: 'Design > Diagram > Edit > Properties > Connectors : Connector Notation'

Default Value: UML 2.1

Enterprise Architect supports three diagram notations for data modeling:
e UML 2.1 - the standard UML 2.1 notation for connectors

-
';"-.

-
':I"--.

1

LI

e Information Engineering - the Information Engineering (IE) connection style

1
T+

(K

e IDEF1X - the Integrated Definition Methods IDEF1X connection style

P

9|

-]

(These are the same three connectors using the different notations.) The default
notation for the Data Modeling diagram is 'Information Engineering', whilst the
default notation for models created from Database Engineering Patterns is

'IDEF1X".
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DDL Name Templates

At various times during the process of data modeling, Enterprise Architect is required to automatically generate Table
constraints. The naming standard for these generated constraints is defined in and applied by the DDL Name Templates,
which you are free to change at any time. These Name templates are defined at repository level, so whenever they are
changed all users of the repository will use the new templates.

Access

Ribbon Configure > Model > Options > Source Code Engineering : DDL Name Templates

DDL Name Templates

Option Action
Primary Key Define the name template used when Primary Key constraints are created.
Unique Constraint Define the name template used when Unique Constraints are created.
Foreign Key Define the name template used when Foreign Key constraints are created.
Foreign Key Index Define the name template used when Foreign Key indexes are created.
Save Click on this button to save the name template(s) you have defined.

Template Macros

These recognized macros will be replaced by name text during the creation of a constraint name.

Macro Applies to

%tablename% Primary Key
Unique Constraint

Description: The string that is replaced by the Table's name.
%columnname% The string that is replaced by the constraint's column name(s).

Y%primarytablename% Foreign Key
Description: The string that is replaced by the primary (parent) Table's name.

%foreigntablename% The string that is replaced by the foreign (child) Table's name.
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Y%foreignkeyname% Foreign Key Index

Description: The string that is replaced by the Foreign Key name.
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Import Database Schema

The power of model-based engineering is the ability to visualize, analyze and design all aspects of a system. Being able
to view the database schemas alongside other models of a system provides great clarity and reduces the chance of error.
Enterprise Architect can reverse engineer a DBMS schema and its objects into a model under a number of different
standards, including UML, Information Engineering and IDEF 1X. A wide range of database objects are supported
including Tables, Views, Procedures, Functions and Sequences. Enterprise Architect communicates with the DBMS via
ODBC, can import a schema via this connection, and can synchronize the model with the live database if it is changed.

Once the schema is in Enterprise Architect, the database objects can be traced to other elements, ensuring the integrity of
design and architecture. When systems target multiple DBMSs, these can all be reverse engineered into a model and
elements and datatypes can be compared between these models. The sophisticated reporting engine can produce high
quality documentation, including data dictionaries, diagrams and relationships back to other models such as architecture
and information requirements, and ultimately to business goals and drivers.

Database schema information can be imported via the Database Builder or from the 'Code' ribbon.

Import Database Schema

Step Action

1 Open the Database Builder (Code > Schema > DDL > Open the Database Builder)

2 Load or create a Data Model.

3 e Right-click on the loaded Data Model in the Database Builder and select 'Tmport DB schema from
ODBC' or

e  From the ribbon select 'Code > Schema > DDL > Import a DB Schema'

The 'Import DB Schema from ODBC source' dialog displays, showing the details of the current active
database connection.

The Import DB Schema from ODBC Source dialog

Option Description

Database This field shows a description of the current ODBC connection, in the format:

dbms.database _server.database name

If necessary, click on the LJ button and, on the 'Machine Data Source' tab of the
'ODBC Select Data Source' dialog, select an alternative ODBC connection.

Import to This field shows the target Package that the new objects will be saved to.

If you want to specify a different Package, click on the button and select an
alternative Package.

Only include objects from If the database type supports multiple schemas (such as SQL Server, Oracle,
Schema(s) PostgreSQL and DB2 Express) you can filter objects to be retrieved from the
database by schema.

The available schemas are automatically listed in this panel. Select the checkbox
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Filter Options

Synchronization
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against each schema to include in the import.

(You can click on the All button to select all the schemas, or the None button to
clear all selected checkboxes.)

If you suspect that the schema list might have changed since you loaded them, you
can refresh the list by clicking on the Reload Schemas button.

The 'Filter Options' panel controls what object types and properties are read in from
the database schema. Values changed on this screen are saved to the registry so that
they are re-applied in the next work session. The available options are briefly
described here; select the checkbox against an option to activate it.

Tables

e Tables - Select to import Tables

e Primary Keys - Select to import Primary Key definitions on Tables

e Foreign Keys - Select to import Foreign Key definitions on Tables

e Indexes - Select to import Table Indexes

e Unique Constraints - Select to import Unique Constraint definitions on Tables
e Check Constraints - Select to import Check Constraint definitions on Tables

e Table Triggers - Select to import Trigger definitions on Tables

e Table Properties - Select to import extended Table properties

e Length Semantics - Select to import length semantic definitions on Oracle
string columns

Objects
e  Views - Select to import Views

e Procedures - Select to import Procedures
- As Operations - Select to import Procedures as operations (methods) of a
single Class; you can
view and edit them through the Database object container 'Properties’
dialog (the option defaults
to unselected, where the selected items are imported as separate Classes)

e  Functions - Select to import Functions
- As Operations - Select to import Functions as operations (defaults to
unselected)

e Sequences - Select to import Sequences
- As Operations - Select to import Sequences as operations (defaults to
unselected)

e Package - Select to import Oracle Packages

Advanced
e  System Objects - Select to import system Tables, Views and other system
objects

Warning: With the 'As Operations' option for Procedures, Functions and
Sequences, if objects have been imported under one setting (selected or unselected)
and then you change the setting and import further objects, the objects imported
under the first setting are removed.

Select the appropriate radio button to indicate whether the existing Classes are to be
updated, or the database objects imported as new objects.

If you select the 'Synchronize existing classes' option, also select the appropriate
checkboxes to determine whether model comments, column default values and/or
Table constraints are to be retained or overwritten with the comments, values and
constraints of the imported objects.
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Import To Select the appropriate radio button to indicate whether to update the Package and
currently-open data model diagrams, or just the Package.

If no diagrams are open, the 'Package Only' radio button defaults to selected and the
options are disabled; if the open diagrams are in the selected Package, you can
select either option.

Import Click on this button to start the import.

The 'Select Database Objects to Import' dialog displays, listing all the database
objects found that match the selection criteria.

Select the checkbox against each schema (or object type) to automatically select all
objects in that group or to import each object individually.

Click on the All button to select all types and objects, or on the None button to clear
all selected checkboxes.

When you have selected all the objects to import, click on the OK button to
continue the import.

Notes

e Enterprise Architect requires 32-bit ODBC drivers to connect to a repository through ODBC; to set up the ODBC
configuration on 64-bit clients, run the 32-bit ODBC Data Source Administrator from
C:\Windows\SysWOW64\odbcad32.exe

e The ODBC connection should use the ODBC driver available from the DBMS vendor, such as MySQL's ODBC
driver for MySQL, and Oracle's ODBC driver for Oracle; drivers provided by third-party vendors are not supported,
including the Microsoft ODBC driver for Oracle

®  You can import a suitable ODBC driver for SQLite from http://www.ch-werner.de/sqliteodbc/

e Due to the limitations of SQLite, round tripping of SQLite Table and column comments is not possible; to retain
comments entered in an SQLite data model when importing from ODBC, deselect the 'Overwrite Object Comments'
checkbox in the 'Synchronization' section of the 'Import DB Schema from ODBC Source' dialog

e Ifsetting up an ODBC connection for reverse engineering, the default settings are sufficient

e If you are importing database schema from an MS Access Jet 4.0 database, check that you have selected the 'Use Jet
4.0' checkbox on the 'General' page of the 'Preferences' dialog (the 'Start > View > Preferences' ribbon option),
otherwise the Jet 3.5 routines are loaded; you must restart Enterprise Architect after selecting the checkbox

e The list of Data Modeling Data types is defined as static data (in each repository), so depending on the age of your
repository, there could be additional data types available from the 'Data Modeling Data Types' section of the
'Resources' page on the Sparx Systems website
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Generate DDL

Once a physical model has been defined and the objects modeled, Enterprise Architect can generate Database Definition
Language (DDL) for a variety of objects including database Tables, Views, Functions, Sequences and Procedures. This is
a time saving mechanism and reduces the errors that can be introduced by doing this by hand in other tools. Forward
engineering is governed by a set of templates that define how UML constructs are converted to the objects in the targeted
DBMS. Standard templates are provided for all supported DBMSs, and these can be edited to customize the way the
DDL is generated. In the case that a DBMS is not supported out-of-the-box, a new set of templates can be created using
the existing ones as a starting point and reference.

When forward engineering DDL, the output can be directed to a file (or a series of files, one for each object) or to the
DDL execution engine. The execution engine allows you to execute the DDL immediately, targeting a live database
through an ODBC connection. If you direct the output to a file you can execute the DDL against a live database later, at
your convenience. The generated files can be opened using the code editors, by selecting F12, Ctrl+E or Alt+7, allowing
you to view the DDL inside Enterprise Architect.
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Generate DDL For Objects

As you create your database model, you can generate the DDL for an individual object, a Package of objects or the
complete data model. The only difference is how you invoke the generate DDL process.

Access
Open the Database Builder window, then use the context menu and select 'Generate DDL'.

Ribbon Specialize > Tools > Database Builder > Right-click on an object, Package or Data
Model node > Generate DDL

Code > Schema > DDL > Open Database Builder > Right-click on an object,
Package or Data Model node > Generate DDL

Generate Tab

Field/Button Action

Package Click on the button and browse for the Package for which you want to

generate DDL, using the Navigator window (a version of the 'Find Package' dialog).
(Note: This field might not be displayed in all situations.)

Include All Child Packages Select this checkbox to include the objects in sub-Packages in the 'Select Objects to
Generate' list.

Delete Target Files When objects are generated to single files, the full filename is stored with the
object, and displayed in the 'Target File' column of the 'Select Objects to Generate'
list.

Click on this button to remove all the existing filenames and prompt for new ones.

Select Objects to Generate This field displays the list of objects that DDL will be generated for, in the
displayed order. If you need to change this order to resolve object dependencies,

click on an object to move and click on the lﬁj @ buttons to move that object
one position up or down in the sequence.

Select each object for which to generate DDL. Click on:

e The All button to select every item

e The None button to clear all selections

e  FEach of several objects while you press Ctrl, to select a number of individual

objects
e The first and last objects in a block while you press Shift, to select every object
in the block
Save Generated Order If you have changed the order in which the objects are listed, select the checkbox to

save the new sequence when you click on the Generate button.

Refresh Reload the list of objects, restoring each object to their previous positions (if object
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positions have been changed).

Single File Select this radio button if you want to save the generated DDL to a single file.

Click on the @ button to browse for the file path and file name.

Individual file for each Select this radio button if you want to save the DDL generated for each object to a
table separate file.

When you click on the Generate button, the system prompts you for the target file
name for each object in turn (if it is not specified already).

Generate to DDL Select this radio button if you want to save the DDL to the execution engine (the
Execution Engine 'Execute DDL' tab of the Database Builder).

The DDL Execution Engine provides the facilities for executing the generated SQL
script and responding to errors in execution immediately, without having to create
an external file and load it into another tool.

'Generate to DDL Execution Engine' is the default option if the Database Builder is

open.

Generate Click on this button to run the Generate DDL process with the options you have
selected.

View If you have generated the DDL to a single external file, click on this button to view
the output.

By default Enterprise Architect uses the default code editor. However, you can
define an alternative default DDL editor on the 'Preferences' dialog ('Start > View >
Preferences > Source Code Engineering > Code Editors > DDL').

Close Click on this button to close the dialog. If you did not generate the DDL, this button
also abandons DDL generation for the object.

Options Tab

Set any of these flags to False if you do not want to take the action they initiate.

Group Options

Table Generation Options Tables - indicates that DDL for Table elements should be generated (*)
Primary keys - indicates that DDL for Primary Keys should be generated ($)
Foreign Keys - indicates that DDL for Foreign Keys should be generated ($)
Indexes - indicates that DDL for Indexes should be generated ($)

Unique Constraints - indicates that DDL for Unique Constraints should be
generated ($)

Check Constraints - indicates that DDL for Check Constraints should be
generated ($)

Table Triggers - indicates that DDL for Table Triggers should be generated ($)

Table properties - indicates that DDL for extended table properties should be
generated ($)

Length Semantics - indicates that DDL for Oracle Length Semantic should be
generated ($)
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Object Generation Options Views - indicates that DDL for View elements should be generated (*)
Procedures - indicates that DDL for Procedure elements should be generated (*)
Functions - indicates that DDL for Function elements should be generated (*)
Sequences - indicates that DDL for Sequence elements should be generated (*)

Packages - indicates that DDL for Oracle Packages elements should be generated

*)

Formatting Include pre/post queries - indicates that the generated DDL should include the
SQL statements defined in the ' PreStatements' and ' PostStatements' SQL Queries

Include Owners - indicates that the generated DDL should include the
schema/owner of all elements

Include Comments - indicates that the generated DDL should include any
comments

Include Header Comments - indicates that the generated DDL should include any
header comments (#)

Include Object Comments - indicates that the generated DDL should include any
object (such as Table or View) comments (#)

Include Column Comments - indicates that the generated DDL should include any
columns comments (#)

Generate DROP statements - indicates that the generated DDL should include the
DROP statement for objects

Use Database - indicates that the generated DDL should include a USE Database
statement

Use Alias - indicates that the generated DDL makes use of any object or column
aliases

Separate Constraint from Table - indicates that the generated DDL should define
the creation of constraints as separate statements from the Table definition

Include NULL in column definitions - indicates that the generated DDL should
apply the NULL keyword to each column definition that is defined as nullable; that
is, columns with their 'NOT NULL' flag unchecked (this option only applies to the
DBMSs that support the 'NULL' syntax)

Notes

e (*) - options with this mark will be automatically set to True if you have specified to generate DDL for an individual
element of that type; that is, if you select a Table and your 'Generate Table' option is False, Enterprise Architect will
change the option to True

e (%) - options with this mark will be disabled if the 'Tables' option is set to False

e (#) - options with this mark will be disabled if the 'Include Comments' option is set to False

e In the Corporate, Unified and Ultimate editions of Enterprise Architect, if security is enabled you must have
'Generate Source Code and DDL' permission to generate DDL

e For a PostgreSQL database, you must set the 'Sequences' option to True to enable auto increment columns to be
created

e If generating Oracle sequences, you must always set the '"Table Triggers' and 'Sequences' options to True, so that a
pre-insert trigger is generated to select the next sequence value to populate the column; also, in the column
properties, set the 'AutoNum' property to True
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e  You can edit the DDL templates that the system uses to generate the DDL; these are stored at the repository level so
that all other users of the same repository will automatically use the updated templates
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Edit DDL Templates

The DDL Template Editor provides the ability to change the templates that the system uses while generating DDL from a
data model. It applies the facilities of the Common Code Editor, including Intelli-sense for the various macros. For more
information on Intelli-sense and the Common Code Editor, see the Editing Source Code topic.

Access

Ribbon Code > Schema > DDL > Edit the DB Schema (DDL) Templates

Select and Edit Templates

Option Action
Language Click on the drop-down arrow and select the database type (Database Management
System).
New Database Click on this button to create a new set of templates for a non-standard DBMS.

The 'Input' dialog displays, on which you type the name of the new DBMS for
which you are creating templates.

This updates the 'Language' field.

Template Displays the contents of the selected template, and provides the editor for
modifying these contents.

Templates Lists the base DDL templates, Click on a template name to display and edit the
template contents; the name of the selected template is highlighted.

The 'Modified' field indicates whether you have modified the default template
originally supplied with the system.

Stereotype Overrides Lists any stereotyped templates that exist for the currently-selected base template.
The "Modified' field indicates whether you have modified a default stereotyped
template.

Add New Custom Click on this button to display the 'Create New Custom Template' dialog, on which

Template you select the template type from a drop-down list, and type in a name for the
template.

The template type becomes a prefix for the name; for example:

Namespace MyDDLTemplate

Add New Stereotyped Select a base template and click on this button to display the New Template

Override Override' dialog for adding a stereotyped template for the selected template. From
the drop-down lists, select the Class and/or Feature stereotype for which to apply
the override template.

Get Default Template Click on this button to refresh the editor display with the default version of the
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selected template. (This does not delete the changed version of the template.)

Save Click on this button to overwrite the selected template with the updated contents of
the Template panel.

Delete If you have overridden the selected template, click on this button to delete the
overridden template and replace it with the corresponding default DDL template.

Notes

e User-modified and user-defined DDL Templates can be imported and exported as Reference Data (see the Sharing
Reference Data topic)

e Any user-defined templates for a database type are listed in the 'Export Reference Data' dialog in the 'Code, DDL,
Transformation & CSV Templates' table, identified by the DBMS name with the suffix DDL Template - if no
user-defined templates exist for a DBMS, there is no entry for the DBMS in the dialog

e  You must also define any appropriate data types for the DBMS and, if exporting the templates as Reference Data,
you must export the '"Model Data Types - Code and DDL' table as well
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DDL Template Syntax

DDL Templates are written using Enterprise Architect's Code Template Framework, but they have been extended to
support DDL generation.

DDL Template Development

These aspects of DDL Template development are discussed in this section.

Aspect See also
DDL Templates DDL Templates
DDL Macros DDL Macros
DDL Function Macros DDL Function Macros
DDL Property Macros DDL Property Macros

DDL Options in Templates DDL Options in Templates
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DDL Templates

The DDL Template Editor operates in the same way as the Code Template Editor, except that the DDL Template Editor
displays templates for DDL Generation and templates for Alter DDL Generation at the same time. The Alter DDL
Generation templates are shown at the bottom of the list, prefixed by 'DDL Diff'.
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Base Templates for DDL Generation

The DDL Template Framework consists of a number of base templates for DDL Generation. Each base template
generates a DDL statement (or a partial statement) for a particular aspect of the UML data model.

Templates

This table lists and briefly describes the base templates used for DDL generation.

Template

DDL Check Constraint

DDL Column Comment

DDL Column Definition

DDL Column Extras

DDL Constraint Column

Name

DDL Constraint Comment

DDL Create Foreign Keys

DDL Create Function

DDL Create Package

DDL Create Procedure

DDL Create Schema

DDL Create Sequence

DDL Create Table

DDL Create Table
Constraints
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Description

Invoked by the DDL Table Constraint template to generate the Check Constraint
statements for a Table object.

Normally invoked by the DDL Create Table Extras template to generate
COMMENT ON statements (or equivalent) for each Table column.

Invoked by numerous templates to build the statement to create a single Table
column, as it appears in the CREATE TABLE statement.

Normally invoked by the DDL Create Table Extras template to generate any
extended column properties for each Table column.

Invoked by each of the constraint templates to retrieve the correctly formatted
column names involved in the current constraint.

Normally invoked by the DDL Create Table Extras template to generate
COMMENT ON statements (or equivalent) for each Table constraint.

Invoked by the DDL Create Table Constraints template to generate Foreign Key
constraints for a Table object.

Invoked by the DDL Script File template to generate the CREATE FUNCTION
statement for a Function object.

Invoked by the DDL Script File template to generate the CREATE PACKAGE
statements for a Package object (Oracle only).

Invoked by the DDL Script File template to generate the CREATE PROCEDURE
statement for a Procedure object.

Currently not used.

Invoked by the DDL Script File template to generate the CREATE SEQUENCE
statement for a Sequence object.

Invoked by the DDL Script File template to generate the CREATE TABLE
statement for a Table object.

Invoked by the DDL Script File template to generate Table constraints and Indexes
for a Table object.
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DDL Create Table Extras Invoked by the DDL Script File template to generate extended Table properties for
a Table object.
DDL Create View Invoked by the DDL Script File template to generate the CREATE VIEW statement

for a View object.

DDL Data Type Invoked by the DDL Column Definition template to generate the correctly
formatted data type statement for a Table column.

DDL Drop Column Extras Invoked by the DDL Drop Table Extras template to generate any specialized drop
statements for column extended properties.

DDL Drop Foreign Keys Invoked by the DDL Script File template to generate the statements to DROP all
Foreign Keys for a Table object.

DDL Drop Function Invoked by the DDL Script File template to generate the DROP FUNCTION
statement for a Function object.

DDL Drop Procedure Invoked by the DDL Script File template to generate the DROP PROCEDURE
statement for a Procedure object.

DDL Drop Sequence Invoked by the DDL Script File template to generate the DROP SEQUENCE
statement for a Sequence object.

DDL Drop Table Invoked by the DDL Script File template to generate the DROP TABLE statement
for a Table object.

DDL Drop Table Extras Invoked by the DDL Script File template to generate the statements to DROP all
extended properties for a Table object.

DDL Drop View Invoked by the DDL Script File template to generate the DROP VIEW statement
for a View object.

DDL Foreign Constraint Invoked by the DDL Table Constraint template to generate the ADD FOREIGN
KEY CONSTRAINT statements for a Table object.

DDL Grant Invoked by the DDL Create Table Extras template to generate the GRANT
statement for the current object (Oracle only).

DDL Index Invoked by the DDL Table Constraint template to generate the CREATE INDEX
statements for a Table object.

DDL Left Surround Used to define the character (or characters) used as the left-hand delimiter on the
name of an object (or object component).

DDL Name Used by most templates to provide a common way of formatting the name of an
object (or object feature). This template accepts four parameters:

e  Object Location (values: EA or ODBC)

e Object Type (values: OWNER, TABLE, VIEW, PROCEDURE, FUNCTION,
SEQUENCE, PACKAGE, COLUMN, CONSTRAINT,
CONSTRAINT _COLUMN, REFERENCE TABLE,
REFERENCE COLUMN)

e Include Owner flag; controls if the name should be prefixed by the Owner
name (values: INCLUDE _OWNER or {blank})
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DDL Primary Constraint

DDL Reference Column

Name

DDL Reference Definition

DDL Right Surround

DDL Script File

DDL Script Header

DDL Script Separator

DDL Statement Term

DDL Statement Term Alt

DDL Synonym

DDL Table Constraint

DDL Table Level
Comment
DDL Trigger

DDL Unique Constraint

DDL Use Database
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e Include Surround flag; controls if the name should be delimited by the left and
right surround characters (values: INCLUDE _SURROUND or {blank})

Invoked by the DDL Table Constraint template to generate the ADD PRIMARY
KEY CONSTRAINT statement for a Table object.

Normally invoked by the DDL Name templates to retrieve the correctly formatted
reference column names involved in a Foreign Key.

Invoked by the DDL Foreign Constraint template to generate the ON DELETE/ON
UPDATE statements for a Foreign Key constraint.

Used to define the character (or characters) used as the right-hand delimiter on the
name of an object (or object component).

A top-level template to generate DDL; all other templates are invoked from this
one.

Invoked by the DDL Script File template to add a header comment at the start of
each DDL file.

Used by all templates that must include a statement separator in the generated DDL.

Used to define the character (or characters) used as the statement terminator. For
example, semi-colon (';") for most DBMSs.

Used to define the character (or characters) used as the alternative statement
terminator. For example, some DBMSs must have the statement terminator changed
in order to not cause problems with DDL statements generated for SQL-based
objects, such as Views and Procedures.

Invoked by the DDL Create Table Extras template to generate the CREATE
SYNONYMS statement (Oracle only).

Invoked by the DDL Create Table Constraints template to generate the Table
constraints and Indexes for each Table object, taking into account the generation
options.

Invoked by the DDL Create Table Extras template to generate COMMENT ON
statements (or the equivalent) for an object.

Invoked by the DDL Table Constraint template to generate the CREATE
TRIGGER statements for a Table object.

Invoked by the DDL Table Constraint template to generate the ADD UNIQUE
CONSTRAINT statements for a Table object.

Invoked by the DDL Script File template to include a USE DATABASE statement
at the start of each DDL file.
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Base Templates for Alter DDL Generation

The DDL Template Framework consists of a number of base templates for Alter DDL generation. Each base template
generates DDL statement(s) based on the detected Action that must be undertaken to synchronize the data model and live
database.

Templates

This table lists and briefly describes the base templates used for Alter DDL generation.

Template Description
DDL Diff Column Invoked directly by Enterprise Architect for each Table Column difference that was
detected.
DDL Dift Constraint Invoked directly by Enterprise Architect for each Table Constraint difference that

was detected.

DDL Diff Table Invoked directly by Enterprise Architect for each Table difference that was
detected.

DDL Diff View Invoked directly by Enterprise Architect for each View difference that was
detected.

DDL Diff Procedure Invoked directly by Enterprise Architect for each Stored Procedure difference that

was detected.

DDL Diff Function Invoked directly by Enterprise Architect for each Function difference that was
detected.

DDL Diff Sequence Invoked directly by Enterprise Architect for each Sequence difference that was
detected.
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DDL Macros

Field substitution macros provide access to data from your model. In particular, they are used to access data fields from:

Database objects (such as Tables and Views)
Columns
Constraints

Constraint Columns

Field substitution macros are named according to Camel casing. By convention, all DDL macros are prefixed with 'ddl'.

Macros that represent checkboxes or boolean values return a string value of 'T" if the checkbox/boolean is true.
Otherwise an empty string is returned.

Internal Field Macro - ddlAction

The ddlAction macro is an internal macro available in the 'Alter DDL' templates, providing direct access to Enterprise
Architect's internal fields; it has no direct mapping to any stored data.

ddlAction represents the action that must be undertaken to synchronize the live database with the current repository. For
example, 'Create Table', 'Drop Table' or 'Change Owner'.
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Element Field Macros

This list identifies the macros that are available in DDL templates to access element-level fields, where (in Enterprise
Architect) the fields are editable, such as 'Table Name' and 'Table Alias'.

ddIFunctionAlias

Function 'Properties' dialog: 'Main' tab: 'Alias' text field.

ddIFunctionName

Function 'Properties' dialog: '"Name' text field.

ddlOwner

{element} 'Properties' dialog: {element} 'Details' tab: 'Owner" text field.

ddiPackageAlias

Package 'Properties' dialog: 'Main' tab: 'Alias' text field.

ddiPackageName

Package 'Properties' dialog: 'Name' text field.

ddIProcedureAlias

Procedure 'Properties' dialog: 'Main' tab: 'Alias’ text field.

ddIProcedureName

Procedure 'Properties' dialog: "Name' text field.

ddiSchemaFunctionName

The name of the Function element's definition read in from the live database.

ddiSchemaOwner
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The 'Owner' property of the element's definition read in from the live database.

ddiSchemaProcedureName

The name of the Procedure element's definition read in from the live database.

ddiSchemaSequenceName

The name of the Sequence element's definition read in from the live database.

ddiSchemaTableName

The 'Table Name' property read in from the live database.

ddiSchemaViewName

The name of the View element's definition read in from the live database.

ddiSequenceAlias

Sequence 'Properties' dialog: "Main' tab: 'Alias' text field.

ddISequenceName

Sequence 'Properties' dialog: Name' text field.

ddITableAlias

Table 'Properties' dialog: 'Main' tab: 'Alias' text field.

ddITableDBMS

Table 'Properties' dialog: 'Main' tab: 'Database' drop down list field.

ddITableLevelComment

Table 'Properties' dialog: 'Notes' text field.
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ddiTableName

Table 'Properties' dialog: 'Name' text field.

ddlViewAlias

View 'Properties' dialog: 'Main' tab: 'Alias’ text field.

ddlViewName

View 'Properties' dialog: "Name' text field.
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Column Field Macros

This list identifies the macros that are available in DDL templates to access column-related fields, where (in Enterprise
Architect) the fields are editable, such as 'Column Name' and 'Column Alias'.

ddiColumnName

'Columns and Constraints' dialog: 'Column' tab: 'Name' cell.

ddiColumnAlias

'Columns and Constraints' dialog: 'Column' tab: 'Alias’ cell.

ddiColumnComment

'Columns and Constraints' dialog: 'Column' tab: "Notes' text field.

ddiSchemaColumnName

The Column Name property read in from the live database.

Note: This field is not editable directly in Enterprise Architect.

(c) Sparx Systems 2018 Page 156 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

Constraint Field Macros

This table lists the macros that are available in DDL templates to access constraint-related fields, where (in Enterprise
Architect) the fields are editable, such as 'Constraint Name' and 'Constraint Type'.

ddlConstraintAlias

'Columns and Constraints' dialog: 'Constraints' tab: 'Alias' cell.

ddIlConstraintColumnAlias

'Columns and Constraints' dialog: 'Constraints' tab: 'Involved Columns: Assigned' list.

ddIlConstraintColumnName

'Columns and Constraints' dialog: 'Constraints' tab: 'Involved Columns: Assigned' list.

ddiConstraintComment

'Columns and Constraints' dialog: 'Constraints' tab: "Notes' text field.

ddIlConstraintName

'Columns and Constraints' dialog: 'Constraints' tab: "Name' cell.

ddIPKColumnCount
Only relevant if the current constraint has a type of Primary Key, this macro will return a count of assigned columns to

the Primary Key.

'Columns and Constraints' dialog: 'Constraints' tab: 'Involved Columns: Assigned' list.

ddIReferenceColumnAlias

Only relevant if the current constraint has a type of Foreign Key, this macro will return the column alias from the
reference table.

'Columns and Constraints' dialog: 'Constraints' tab: 'Alias' cell.

ddIReferenceColumnName

Only relevant if the current constraint has a type of Foreign Key, this macro will return the column name from the
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reference table.

Foreign Key 'Constraint' dialog: 'Involved Columns' list: 'Parent’ column.

ddIReferenceTableAlias

Only relevant if the current constraint has a type of Foreign Key, this macro will return the reference table's alias.

Table 'Properties' dialog: 'Main' tab: 'Alias' text field.

ddIReferenceTableName

Only relevant if the current constraint has a type of Foreign Key, this macro will return the reference table's name.

Foreign Key 'Constraint' dialog: 'Involved Columns' list: "Parent' column header.

ddIReferenceTableOwner

Only relevant if the current constraint has a type of Foreign Key, this macro will return the reference table's owner.

Foreign Key 'Constraint' dialog: 'Involved Columns' list: "Parent' column header.

ddiSchemaConstraintColumnName

The column names involved in the current constraint read in from the live database.

Note: this field is not editable directly in Enterprise Architect.

ddiSchemaConstraintName

The Constraint Name property read in from the live database.

Note: this field is not editable directly in Enterprise Architect.

ddiSchemaConstraintType

The Constraint Type property read in from the live database.
Note: this field is not editable directly in Enterprise Architect.
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DDL Function Macros

The DDL Function macros provide a convenient way of manipulating, retrieving or formatting element data relevant to
DDL generation. These macros, along with the code function macros, are available to the DDL templates. Each Function
macro returns a result string and is used in the same manner as a Code Template Function macro.

The available function macros are described here. All parameters have a type of String and are denoted by square
brackets; that is: FUNCTION_ NAME([param]).

DDL_DATATYPE_SIZE ([productName], [datatype])

Returns the fully formatted datatype of the current column in DDL syntax.

Parameters

e productName - the current Table's assigned DBMS, such as SQL Server 2012, Oracle or PostgreSQL
e datatype - the current column's datatype name, such as VARCHAR or INT

Remarks

Within an Enterprise Architect Table column, datatypes are defined with a Length Type (0, 1 or 2) property that
influences the DDL syntax; this function macro takes the Length Type (and other factors) into consideration when
building the return value.

DDL_GET_DEFINITION_PARAS ([definition])

Returns a string representation of the parameters from the supplied function/procedure definition.
Parameters

e  definition - the complete SQL definition of the procedure/function

Remarks

Some DBMSs (such as PostgreSQL) support multiple definitions of the same procedure/function name. The definitions
differ only in their parameter list, therefore to manipulate such objects the DDL must specify the name and parameters.
This function macro gives the DDL templates the ability to extract the parameters so that they can then be used to
identify individual objects.

DDL_INCLUDE_SQLQUERY([objectName])

Returns the SQL statement defined in the SQLQuery object.

Parameters

e objectName - the name of the SQL Query object defined in the current data model
Remarks

None.

DDL_INDEX_SORT([product],[columns])

Returns the sort order of a given index.
Parameters
e product - the DBMS (currently, Firebird)
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e columns - a CSV of column names involved in the index
Remarks

This macro currently only applies to Firebird indexes.

DDL_RESOLVE_NAME ([productName], [name], [leftSurround], [rightSurround])

Returns the supplied name delimited (with the supplied left and right characters) if the name is a reserved word for the
current DBMS.

Parameters

e productName - the current Table's assigned DBMS, such as SQL Server 2012, Oracle or PostgreSQL
e name - the object/column name

e leftSurround - the left character of the pair used to surround the name; for example, single quote {'}

e rightSurround - the right character of the pair used to surround the name; for example, single quote {'}
Remarks

The DDL syntax of some DBMSs requires names that are reserved words to be delimited in a different manner; this
function macro can be used to safely format all names for DB2 and Firebird.

DDL_TABLE_TAGVALUE ([tagName])

Returns the value for the supplied tag name in the repository's version of the current Table.
Parameters

e tagName - the tag item's name that is to be retrieved

Remarks

None.

EXECUTE_CURRENT ([objectName], [actionName], [priority])

Adds the return string from the current template to the Execution Engine's execution queue.
Parameters

e objectName - the value that will be shown in the 'Object' column of the execution queue, which indicates the name
of the object being updated

e actionName - the value that will be shown in the 'Action’' column of the execution queue, which indicates the action
that resulted in the generation of this statement

e priority - a numeric value that represents the priority of the statement; the higher the number, the lower in the queue
the statement is placed

Remarks

This function macro can be called at any point throughout the template, but will not execute until the end. Once the
template is complete, the DDL it has generated is sent to the execution queue.

This function macro has no effect if the user has elected to generate DDL to a file.

EXECUTE_STRING ([objectName], [actionName], [priority], [ddIStatement])
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Adds the supplied DDL statement to the Execution Engine's execution queue.
Parameters

e objectName - the value that will be shown in the 'Object’ column of the execution queue, which indicates the name
of the object being updated

e actionName - the value that will be shown in the 'Action' column of the execution queue, which indicates the action
that resulted in the generation of this statement

e  priority - a numeric value that represents the priority of the statement; the higher the number, the lower in the queue
the statement is placed

e ddIStatement - a single DDL statement that performs the required action
Remarks

This function macro has no effect if the user has elected to generate DDL to a file.

EXIST_STRING ([ddIStatement])

Searches the Execution Engine's execution queue for the supplied DDL Statement and returns 'T' if the statement is
found.

Parameters
e ddIStatement - a single DDL statement
Remarks

None.

GET_FIRST_SQL_KEYWORD([statement])

Returns the first keyword of the provided SQL statement.
Parameters

e statement - the SQL statement

Remarks

None.

ODBC_TABLE_TAGVALUE ([tagName])

Returns the value for the supplied tag name in the live database's version of the current table.
Parameters

e tagName - the tag item's name that is to be retrieved

Remarks

None.

PROCESS_DDL_SCRIPT ([type], [parameter2], [parameter3], [parameter4])

A generic function macro that returns a formatted string for a specific purpose.
Parameters

e type - specifies the special action to be undertaken
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e parameter2 - generic parameter 2, will have a different purpose for each type
e parameter3 - generic parameter 3, will have a different purpose for each type
e parameter4 - generic parameter 4, will have a different purpose for each type
Remarks

For Oracle Synonyms use these parameters:

e type="SYNONYMS"

e parameter2 = the table name; for example, TBL_EMPLOYEES

e parameter3 = a delimited string of values, separated by semi-colons, specifying the synonym owner and name with
full colon between; for example, OE:EMPLOYEES;PUBLIC:PUB_EMPLOYEES;

e parameter4 = the statement terminator
Return Result
Of the format:
CREATE SYNONYM OE.EMPLOYEES FOR TBL_EMPLOYEES;
CREATE PUBLIC SYNONYM PUB_EMPLOYEES FOR TBL_EMPLOYEES;

REMOVE_LAST_SEPARATOR ([ddIStatement], [separator])

Returns the supplied DDL statement with the last separator removed (if it exists).
Parameters

e ddIStatement - a partial DDL statement

e  separator - the separator character that should be removed

Remarks

When building a string that represents a DDL statement, it is common practice to append the separator character after
each item; however, the separator is not required after the last item, so this function macro is provided to remove the
trailing separator.

REMOVE_STRING ([ddIStatement])

Removes the supplied DDL statement from the Execution Engine's execution queue.
Parameters

e ddiIStatement - a single DDL statement

Remarks

None.

SUPPRESS_EXECUTE_CURRENT ([boolean])

A function macro to enable/disable subsequent calls to EXECUTE CURRENT.
Parameters
e boolean - True or False

Remarks
The default state for this flag is False; that is, calls to EXECUTE _CURRENT are not ignored.
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DDL Property Macros

The DDL Property macros provide a convenient way of retrieving element property values (that is, Tagged Values). In
the scope of data modeling there are two groups of properties:

e Internal properties (those that Enterprise Architect recognizes and uses in its compares) and
e  User-defined properties

These property macros provide access to properties defined against the various elements. All property macros have the
same syntax, return a string and require the name of the property to be specified.

Syntax: propertyMacroName:"propertyName"

INTERNAL PROPERTIES

tableBoolProperty:"propertyName"

Returns a boolean representation ("T" or "") of the value for the internal property in the repository's version of the
current Table.

Parameters
e propertyName - the property name that is to be retrieved
Remarks

None.

tableProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Table.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

columnProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Column.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

columnBoolProperty:"propertyName"

Returns a boolean representation ("T" or "") of the value for the internal property in the repository's version of the
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current Column.

Parameters

e propertyName - the property name that is to be retrieved
Remarks

None.

constraintProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Constraint.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

constraintBoolProperty:"propertyName"

Returns a boolean representation ("T" or "") of the value for the internal property in the repository's version of the
current Constraint.

Parameters
e propertyName - the property name that is to be retrieved
Remarks

None.

constraintColumnProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Constraint Column.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

constraintColumnBoolProperty:"propertyName"

Returns a boolean representation ("T" or "") of the value for the internal property in the repository's version of the
current Constraint Column.

Parameters
e propertyName - the property name that is to be retrieved
Remarks

None.
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viewProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current View.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

procedureProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Procedure.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

functionProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Function.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

sequenceProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current Sequence.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

packageProperty:"propertyName"

Returns the value for the internal property in the repository's version of the current database Package.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.
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odbcTableProperty:"propertyName"

Returns the value for the internal property in the ODBC's version of the current Table.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

odbcConstraintProperty:"propertyName"

Returns the value for the internal property in the ODBC's version of the current Constraint.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

USER DEFINED PROPERTIES

tableUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Table.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

columnUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Column.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

constraintUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Constraint.
Parameters

e propertyName - the property name that is to be retrieved
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Remarks

None.

constraintColumnUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Constraint Column.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

viewUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current View.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

procedureUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Procedure.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

functionUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Function.
Parameters

e propertyName - the property name that is to be retrieved

Remarks

None.

sequenceUserProperty:"propertyName"

Returns the value for the user-defined property in the repository's version of the current Sequence.
Parameters

e propertyName - the property name that is to be retrieved
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Remarks

None.
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DDL Options in Templates

16 January, 2019

The DDL Generation Options macros provide a convenient way for the DDL templates to access the generation options.

This list identifies and briefly describes each of the available option macros. Each option has a value of either 'T" for true

or an empty string for false.

ddiGenerateToExecuteEngine

Directs the generated DDL to the Execution Engine.

ddlOptionColumnComments

Include column comments in the generated DDL.

ddlOptionGenerateCheck

Include Check constraints in the generated DDL.

ddiOptionGenerateDrop

Include DROP statements in the generated DDL.

ddlOptionGenerateForeign

Include Foreign Keys in the generated DDL.

ddlOptionGenerateFunction

Include Functions in the generated DDL.

ddlOptionGeneratelndex

Include Indexes in the generated DDL.

ddlOptionGenerateLengthSemantic

(Oracle only) Include length semantics syntax on text columns in the generated DDL.
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ddlOptionGenerateNullable

16 January, 2019

Include the keyword NULL against each column if it hasn't been flagged as a NOT NULL column in the generated DDL.

ddlOptionGeneratePackage

(Oracle only) Include Packages in the generated DDL.

ddlOptionGeneratePrimary

Include Primary Key constraints in the generated DDL.

ddlOptionGenerateProcedure

Include Procedures in the generated DDL.

ddlOptionGenerateSeparateConstraint

Generate Table constraints separately to the CREATE TABLE statement; that is, using an ALTER TABLE statement.

Note: Some DBMSs do not support separate constraints in all conditions.

ddiOptionGenerateSequence

Include Sequences in the generated DDL.

ddiOptionGenerateTable

Include Tables in the generated DDL.

ddiOptionGenerateTableProperty

Include extended properties on Tables in the generated DDL.

ddiOptionGenerateTrigger

Include Table Triggers in the generated DDL.

ddiOptionGenerateUnique
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Include Unique Constraints in the generated DDL.

ddiOptionGenerateView

Include Views in the generated DDL.

ddiOptionHeaderComments

Include header comments in the generated DDL.

ddiOptionTableComments

Include Table comments in the generated DDL.

ddiOptionUseAlias

Use Aliases instead of Names for all objects (object components) as specified on the Generate DDL screen.

ddlOptionUseDatabaseName

Include the USE DATABASE statement at the beginning of each generated file.

ddlUseAlias

Use Aliases instead of Names for all objects (object components) as specified on the Database Builder 'Database
Compare' tab.
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DDL Limitations

A fundamental feature of a Database Management System (DBMYS) is to allow the definition of database objects via a
structured language; this language is called DDL (for data definition language, or data description language). The DDL
syntax of each DBMS is unique. While there are common DDL statements and keywords across all DBMSs, there are
differences that require each DBMS to have its own set of DDL templates within Enterprise Architect.

This page summarizes the main limitations for each of the supported Database Management Systems.

MS Access

e Comments cannot be applied to (or changed in) Tables, Table Columns, Table Constraints or Views, therefore
Enterprise Architect ignores these differences

e The CREATE TABLE statement does not support the definition of column defaults, therefore Enterprise Architect
excludes the Default definition from all generated DDL; however, it does highlight a Default difference in the
comparison logic

e  Generally object names in DDL can be enclosed in square brackets ([ ]) so that they can include spaces and other
non standard characters, however the CREATE VIEW DDL statement does not support the square bracket notation;
the 'Create View' DDL template replaces all spaces with underscore (' ') characters

MysQL

e Comments can only be applied to Indexes and Unique Constraints, when the MySQL version is greater than 5.5.3

e Comments can only be applied to Indexes and Unique Constraints when they are created, therefore changing an
Index or Unique Constraint's comment causes the constraint to be dropped and recreated

e  Check Constraints are not supported; whilst the MySQL DDL engine can parse such statements, it simply ignores
them

e Comments cannot be applied to (or changed in) Views, Procedures or Functions, therefore Enterprise Architect
ignores these differences

Oracle

e Comments cannot be applied to (or changed in) Procedures, Sequences or Functions, therefore Enterprise Architect
ignores these differences

PostgreSQL

e  Currently Enterprise Architect does not support function parameters, therefore any statements (COMMENT ON or
DROP) that refer to a function by name will fail because they must use a combination of function name and
parameters

SQL Lite

e Constraints cannot be added to an existing Table; the Table must be dropped and created (including the new
Constraint in the Create statement)

e Comments are not supported on any object type, therefore Enterprise Architect ignores all remark differences
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Supported DBMSs

Enterprise Architect has built in support for a comprehensive range of database management systems, but it also provides
the flexibility to extend the product to support other DBMSs. The DDL template editor can be used to define how to
generate DDL for an unsupported DBMS, the transformation templates can be used to define a new transformation to a
physical model for an unsupported DBMS, and new datatypes can be defined for an existing or new DBMS.

Enterprise Architect provides the modeling constructs and the ability to forward and reverse engineer a database schema
for these Database Management Systems:

e DB2

e Firebird

e MS Access 97,2000, 2003, 2007, 2013

e  MS SQL Server from 2005, all editions including Express and Azure
e MariaDB

e  MySQL v4, v5

e  Oracle from 9i (all editions)

e PostgreSQL

e SQLite

e Informix (#)

e Ingres (#)

o InterBase (#)

e Sybase Adaptive Server Anywhere (Sybase ASA) (#)
e Sybase Adaptive Server Enterprise (Sybase ASE) (#)

(#) - No further development will be undertaken on these DBMSs, due to a general lack of interest in these products from
the Enterprise Architect user base. This will allow Sparx Systems to concentrate its efforts on the other areas of Database
modeling.

Notes

e  To perform data modeling for a particular DBMS, you must have the appropriate data types for that DBMS in your
repository; you can download the most up-to-date data definitions from the 'Resources' page of the Sparx Systems
web site
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Schema Models
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Structural models in Enterprise Architect, especially Class models, are frequently used to define the meta-model of some
domain of interest. For example a meta-model can be defined using a Class model to rigidly define the objects, data,
relationships and types that make up the domain of Geospatial information. Likewise, models can be (and are) built to
describe domains such as Water Management, Health, Retail, Insurance, Car Registration, Entertainment and many
more.

These models are extremely valuable and frequently represent a significant investment in time and money by either
commercial or standards based organizations. An important part of realizing the benefit of these models, in particular
where information must be exchanged between multiple parties, is in the definition of schema (often XSD based) that
codify how a message should be formed to be conformant to the underlying meta-model. Traditionally, such message
schema are written by hand, based on the meta-model. This is generally a laborious and error prone exercise.

Enterprise Architect has a long history of being associated with the development of both commercial and standards based
meta-models, and there are many examples of models defined in Enterprise Architect model files that are used to specify
the exact construction of an information domain of interest.

The Schema Composer in Enterprise Architect has been built to take maximum advantage of models stored in an
Enterprise Architect model file or repository (or Cloud based server) by streamlining the conversion of model
information into schemas that comply with the naming standards and format of a variety of popular industry
meta-models. This approach drastically reduces the time taken to form a valid schema and eliminates human error in
transcribing model information into schema text.

The current version of the Schema Composer supports XSD generation for a number of technologies, and in addition
supports the customization of output by integrating tightly with both the Automation Interface and the Add-In
framework. In this manner it is possible to use one of the schema generators supplied 'As-Is' or to write a custom
generator using JavaScript, or to go further and fully customize the process by writing a suitable Add-In in a language of
choice.

In addition to the new Schema Composer, Enterprise Architect also supports the modeling of XSD and WSDL
definitions using UML Profiles that support explicit modeling of the relevant types. This is sometimes necessary when
building a complex XSD or WSDL from scratch and needing to have a fully worked out visual model of the final
schema. Note that as Enterprise Architect also supports the import of XSD documents, it is possible to produce a schema
using the Schema Composer, and then for documentation and visualization purposes (or even for further customization),
import that schema back into either the current or a different model.

Additional topics included in the Schema Engineering section are devoted to MOF (the Meta Object Facility), ODM and
NIEM. The section on NIEM is quite extensive as Enterprise Architect includes many features necessary to model and
work with NIEM domains and schema. As with some of the other technologies, there is in addition a downloadable
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version of the NIEM core as an Enterprise Architect model.
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The Schema Composer

The Schema Composer is a versatile tool for quickly and easily defining a variety of formal schema from a model. Due

to the unique nature of the Schema Composer, it is not necessary to use a profile or stereotyped elements when building
the definition of an XSD (or other) document. This greatly enhances the re-usability of the underlying model and helps

alleviate the complexity that arises when dealing directly with XSD or other element types and restrictions.

Many industries have worked hard over the last decade to define shared meta-models specific to their industry, and it is
these models that now form the basis for contractual information sharing across organizations and across geographic
borders. A typical usage scenario of the Schema Composer is in the creation of message definitions (schema) to
exchange information between organizations, ensuring that such messages comply with the underlying meta-model that
has been adopted by the involved parties.

When information is shared between organizations, it is frequently the case that only a subset of the full meta-model is
required, but it is essential that what is shared conforms precisely to the agreed meta-model. In this case the Schema
Composer is the perfect tool for deriving contractual schema based on sub-sets and restricted data sets that take a 'slice’
through the meta-model as a whole.

The Schema Composer avoids the common 'pain points' of working with XSD and other schema languages directly:

e There is no need to create a relatively complex XSD model composed of specific XSD elements, in addition to your
'normal’ business and data models, to define the required data, its associations and references, and any restrictions or
conditions

¢  You do not need to understand how to use the XSD elements and apply the XSD naming rules and conventions to
correctly construct such models; formatting and naming rules as specified by the supported standards are
automatically taken care of

The Schema Composer greatly simplifies the process of creating standards compliant schema in a re-usable and
accessible manner. In this illustration, you can see how a simple Class diagram is used as the source for the Schema
Composer to generate XML Schema.

Schema Composer
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I» [E statelntervalReading itsagePy EJ!EEEDM"DI
3| Stri AssetCon + eviceEvent
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Figure shows a Schema Composition for the Process Order domain in the Example model.

Access
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Ribbon Specialize > Schema Composer > Open Schema Composer

Benefits

The Schema Composer:

Operates on a Class model rather than an XML schema profile

Relieves you of the XSD-specific design and schema generation decisions, whilst still ensuring consistency across
the profile

Can operate on a generic Class model to provide generic XSD documents
Is most useful when operating on industry standard Class models that have specific domain based meaning

In most circumstances operates on a full model from which a subset of properties from selected Classes are drawn to
build specific messages, to communicate only what is necessary for the information to send or request

For standards such as NIEM, will generate a new sub-model as part of a broader NIEM compliant schema definition

Standards that the Schema Composer currently supports include:

The Common Information Model (CIM)
National Information Exchange Modeling (NIEM)

United Nations Center for Trade Facilitation and Electronic Business (UN/CEFACT) Modeling Methodology
(UMM), specifically the Naming and Design Rules (NDR) 2.1 and 3.0

Universal Business Language (UBL), specifically the Naming and Design Rules (NDR) 3.0

The Schema Composer also helps you to build a definition of the same message using different formats such as:

XSD
RDFS
JSON

In addition the Schema Composer

Supports formats implemented using a custom Add-In that takes advantage of the Schema Composer automation
interface

Has built-in support for various serialization formats and styles used by different industry models

Notes

The Schema Composer is supported in the Corporate, Unified and Ultimate editions of Enterprise Architect
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Schema Composer Profiles

Schema Composer profiles are the configuration files that describe the elements and restrictions that will make up a
particular schema or sub-model. Profiles are generally tied to a particular technology such as CIM or UPCC, and the
interpretation of the material within the Profile and the nature of the schema or sub-model published will be dependent
on the technology specific generator used. While Enterprise Architect supports a number of technologies 'out of the box'
(and more are planned), it is also possible to customize the process by taking advantage of the extensive automation
interface in Enterprise Architect to leverage the rich content of Schema Composer Profiles under your own terms, either
in an addin or script.

Schema Profiles

A Schema Composer profile comes in two forms. Each form fulfills a particular system requirement: Schema generation
(xsd, rdfs, json) and sub model creation. When you create a profile in the Schema Composer you choose which form to
use based on your needs. A single profile in the Schema Composer can be used to either compose schema, in its common
forms, or create a UML sub-model from a core model.

Profile Types
Type Description
Model Transform A profile of this type is used to generate a sub model from a core model.
Schema A profile of this type is used to generate schema; typically XSD schema

representing messages, but also other formats such as json object notation and
resource descriptor formats.

Schema Composition Methodologies

National Information Exchange Model (NIEM)

Enterprise Architect provides a NIEM framework and Schema Composer for generation of sub model and XML
schemas.

Common Information Model (CIM)

Enterprise Architect Schema Composer supports provides the CIM standard out of the box, for composition of CIM
compliant schema.

Universal Business Language (UBL)

Enterprise Architect provides a Universal Business Language framework, and the Schema Composer which provides the
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UBL standard for schema generation.

Core Component Technical Specification (CCTS) UN/CEFACT

Enterprise Architect provides a UML Profile for Core Components framework and Schema Composer. The Composer
can generate business components libraries from core component libraries and simplifies the composition / publication of
schema from message assemblies / business information entities.

Generic

Where a standard does not meet your requirements, the generic option provides a simpler choice for quick schema
composition from your UML model. Typically you will model your own data library using UML Classes with attributes,
associations, Aggregation and Inheritance. You can then use this model as the input to the Schema Composer.

EA Script engine

Enterprise Architect provides a scripting engine that supports JavaScript, VBScript and JScript languages. The scripting
engine is also integrated with the Schema Composer. When generating schema, either for a particular standard or generic
scheme, a script can be employed to perform the operation on its own or as a supplement to the options provided by the
standard.

EA Addin

Enterprise Architect provides Add-In integration with the Schema Composer. An Add-In can participate in the
generation of the sub model or schema by registering its interest with Enterprise Architect. The Add-In can provide
options and alternatives to be listed in the 'Schema Generation' dialog, and will be invoked should its options be chosen.
The Add-In can access the content of the profile using the Schema Composer automation interfaces.
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Create a Schema Profile

A schema profile identifies the name, technology and content of the schema as a precursor to defining how the schema is
generated. You can create and edit as many schema profiles as you need. Schema profiles are bound to a single
technology and will either map to a generated schema or a sub-setting transform.

Access

Ribbon Specialize > Schema Composer > Open Schema Composer

Creating a new Profile

If you are creating a schema for a particular technology, start by opening a model that has the requisite meta-model
loaded. Sparx Systems make a number of meta-models available when using the Model Wizard and/or from the Sparx
RAS/Cloud services. Follow these steps to build a new Profile. With the Schema Composer displayed, click on the New'
button and select the profile type, either Schema or Transform.

Mew Model Transform *

Name: MeterConfig
Schema Set:  Common Information Model (CIM) w7
Namespace: http:ffiec.ch/TCS7/MeterConfig#

Save Profile To
File System

Model Artifact
Schema [“j'

The New Profile Screen

Option Action
Schema Set Select the standard to use, or choose the 'Generic' option.
Namespace Depending on the standard you have selected this field might take an automatic

value or remain blank. Provide a relevant namespace if blank. Refer to the
following section for a description of how namespaces are managed in the Schema
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Composer.

Save profile To: Profiles can be stored in the file system or in the model. Profiles stored in the model
can be shared with others, while file system profiles are private.

OK Click on this button to edit the new schema in the Composer.

Namespaces

When a new profile is created, you specify the target namespace and the namespace prefix. Schemas typically involve
multiple namespaces and the Schema Composer provides support for this within a single model. The scheme by which
namespaces are identified is the presence of two specific properties on a package. The properties are "URI' which
specifies the namespace and 'Alias' which provides the namespace prefix.The properties can be present on the immediate
package or a parent package. When present, elements of the class will take that namespace. Where no namespace exists,
classes will take the target namespace specified when the profile was created.

Save the profile

Click the Update button to save the profile you have just created.

Notes
e The process of creating and generating schema for NIEM has additional notes in the MDG Technology for NIEM

Help topic
e  The Schema Composer is supported in the Corporate, Unified and Ultimate editions of Enterprise Architect
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Schema Compositions

A schema composition refers to a restricted set of elements taken from the model that together describe a unique entity
that has no equivalent in the model. Commonly, schema compositions are used to generate schema files such as XSD
files. In contrast, model compositions are used to configure the material as the basis of a subset 'transform' - for example
when creating a NIEM model subset.

Define Schema Content

These steps walk you through the basic procedure of composing types in a Schema profile and show how you can restrict
the content of elements to meet the message requirements.

Add Classes
Drag the required Class elements from the Project Browser into the 'Classes' panel. As you add a Class:
e Its ancestry is listed in the 'Inheritance’ section in the middle panel

e Its attributes are listed under the 'Inheritance' section, with a blank checkbox against each one; Association and
Aggregation entries are named according to the role name on the connector

e Its model structure path is shown underneath the 'Classes' panel
Classes

ﬂ ActivePower
ﬂ ActivityRecord
AssetModelUsageKind
j Channel
ComDirectionKind
[+ E ComFunction
ComTechnologykind
ﬂ ConfigurationEvent
[+ E ConnectDisconnectFunction
CorporateStandardKind
ﬂ CurrentFlow
ﬂ DateTimelnterval
ﬂ ElectronicAddress

Select Properties
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Attributes

ComFunction
Inheritance
EndDeviceFunction
AssetFunction
IdentifiedObject
ComFunction Attributes
amraddress : 5tring
amrRouter : String

direction : ComDirectionKind

MRS

technology : ComTechnologyKind
ComFunction Associations
ComModule : ComModule
EndDeviceFunction Attributes

+| enabled : Boolean
EndDeviceFunction Associations
EndDevice : EndDevice

Reqgisters : Reqgister

Any time you select a Class in the 'Classes' list, its attributes and model ancestry are listed in the 'Attributes' list. Select
the checkbox against each attribute to define the elements of this type. When chosen, the attribute's type is added
automatically to the schema, appearing in the 'Classes' list and the 'Schema’ panel to the right.

When an attribute is unchecked, the type is not automatically removed. Types can be removed using the Class context
menu. It is worth noting that each time a Class is selected, all references to the Class are displayed in the status panel,
enabling you to quickly review any Class usage.

referenced by: ConfigurationEvent.Names

inlined by: ConnectDisconnectFunction.Names

referenced by: Manufacturer.Mames

referenced by: Meter Names

referenced by: MeterMultiplier Names

referenced by: ReadingType Names

referenced by: Register Names

Inheritance

If you favor or foresee a need for inheritance in the schema you are preparing, it would make sense to begin the
composition with ancestors first, then re-use these as child Classes are added. The method is not set in stone. You can
switch from an inheritance model to an aggregated composition or vice-versa at any time. Here is a brief description of
the provision of inheritance in the Schema Composer.

The Schema Composer offers flexibility in dealing with inheritance. For example, you can choose to aggregate selected
attributes from the Class and its parent, while choosing to inherit the grandparent. However, when you choose to use
inheritance, you choose to inherit the restricted form of that type as well. When an ancestor is selected in this list, the
generated XML schema would show an extension element identifying this ancestor. Only one ancestor can be selected.

Click on the Update button to validate and save your schema profile.

If there are any problems with the profile, they are identified in the status panel in the top right of the screen.

Redefined Types

One of the common issues with schema composition is the requirement to be able to vary a type description to meet
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various demands of the instances a schema describes. A vehicle, for example, might be described by its brand, model
and price by an element of a Truck type, but by its year, model and color by an element of a Sedan type. The issue is that
we might only have one actual Vehicle Class at our disposal. To address this the Schema Composer allows you to clone
the Vehicle Class and give it another name. You can then assign this version of Vehicle to any property that has Vehicle
as its type. The type created is only available within the domain of the schema - the model is untouched.

To create a new definition of a type, select the Class first in the 'Classes' list, then right-click on it and choose the
'Redefine Type' option. Enter a unique name for this type and press the Enter key. You can then define or restrict this
type independently, the way you would for any Class.

Set element as root

Redefine Type

Remove the selected element

Find in Project Browser

Root elements

Edit root element cardinality

Remove root attribute from element

Remove the selected element

Find in Project Browser

When the schema is generated, a single top level element representing the message is generated. The body or elements of
this top level element are the Classes marked as root elements. The cardinality of these root elements can be adjusted. To
mark a Class as a root element or restrict its cardinality, right-click on the Class in the list and use these context menu
options:

e Set element as root - root elements form the body of the top level element representing the message / profile
e Edit root element cardinality - set the minimum and maximum number of instances

e Remove root attribute from element - removes the root mark from the Class

e Remove the selected element - delete the selected element from the schema

¢ Find in Project Browser - locate and highlight the element in the Project Browser

Property Restrictions
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Property Restrictions ®

Property:
ConnectDisconnectFunction. Switches

Cardinality
Minimum: 0 Maximum: * +| Unbounded
Options

Default *| Specialization By Reference

Choice ;I
[ Groundbisconnector

[l Jumper

MktSwitch

ProtectedSwitch

[] sectionaliser

Switch

1| i B

iRestrict specializations to schemas:

Inline Definition Cancel

In the 'Attributes' list, right-click on a selected property and use the context menu to add, edit or remove a property
restriction. Use this feature to:

e  Modify the property cardinality

e Redefine the type of the property

e Enable and limit the choices available for this property

e  Mark a property to be emitted as an inline element definition

e  Mark a property to be emitted 'By Reference'

Cardinality

The cardinality of a property can be further restricted from its model counterpart, but it cannot be less restrictive. The
cardinality can be changed for any root element Class and any Class property.

Type redefinition

When a Class is redefined within the Schema Composer it creates a new type. The new type is a clone of the original, but
has a name that is unique to the schema. A Payment enumeration type, for example, might be redefined as a
CardPayment to better suit the schema purpose. The new type is a restriction of the original in that no new attributes can
be added to it. Other properties that share this type and be similarly restricted by specifying the new type in their
restriction dialog. Redefined types such as sub types can be offered as additional choice elements in the restriction of
other properties.

Specializations

Where specializations of a property's type are present, those subtypes will be available in the Restriction' dialog. When
more than one specialization is selected, these will appear as choice elements in the schema. When only one is chosen,
the property will exhibit this subtype in the schema.
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Inline Elements

A property type will be emitted as an inline definition when this box is checked.

By Reference

A property will take the 'By reference' form when emitted in the schema. The 'By reference' form emits an inline
complexType that defines a single attribute named 'ref' of type 'string'.

Property Constraints - Facets

Facets are supported in the Schema Composer Generic Profile. The sources of facets are the Tagged Values on a
property. Tagged Values are recognized as facets if they name a constraining facet from the XML Schema specification;
JSON validation keywords are also recognized.

nams="Manufactursr">
o A 01 Tagged Values
Manufacturer [ = A (-
iniEhutecturer Bl g X GH@ nt names="name" minOecurs="1" maxOceurs="1">
SO I S Attribute (name) pe
#Manufacturer minLength 3

= G- whitespace preserve <xs:mazlength value="64"/>
\ maxength 64 < minLength value="3"/>

< teSpace value="preserve"/>

</®s triction>

</ms:element>

Constraining Facets from XML Schema:
e length

e minLength

e maxLength

e  pattern

e  enumeration
e  whiteSpace

e maxInclusive
o maxExclusive
e minExclusive
e  minlnclusive
e totalDigits

e fractionDigits

Validation keywords in JSON:

e  Number and integer
- multipleof
- minimum
- maximum
- exclusiveMinimum
- exclusiveMaximum

e  strings
- minLength
- maxLength
- pattern
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e arrays
- minltems
- maxItems
- uniqueltems
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Class Diagrams

The Schema Composer also supports the creation of simple XSD and other formats from generic UML Classes. This is
particularly useful when there is a need to export a Class definition in a generic manner for consumption by a script or
web based tool, for example.

Generating schema from Class diagram

Users who prefer to use a modeling approach in composition can also use the Schema Composer for the generation of
their chosen format(s). Any Class diagram can be loaded into the Schema Composer. This image illustrates a message
composed using the UML Profile for Core Components, but it is not necessary for the message to be modeled according
to a particular UML profile.

il A
Passport
= AE M A aASMAs
1 1
«ABIE= =ABIE=
MyBIE:MyPeriod MyBIE:MyPerson
=B BIE= «=BBIE=

+  Expiry_End: DateTime [0..1] +  Birth: DateTime [0..%]
+  Expiry_5tart: DateTime [0..1 + FamilyMame: Text [0..%)

+ MName: Text [0..%]

+  Title: Text [0..%]

=ASBIE= =ASBIE=
+Mationality 1 1 +Residence

«ABIE= «=ABIE=
MyBIE:MyCountry MyBIE:MyAddress

=BBIE= =BBIE=
+ Identification: Identifier [0..%] +  Country: Identifier [0..1]
+  Mame: Text [0..%] +  LineCne: Text [0..1]

+  StreetName: Text [0..%)

Loading the message into the Composer

The message is loaded into the Composer by selecting a Class on the diagram that represents the message and using its
context menu to present the diagram as a schema in the Schema Composer. The selected Class will become the root
element of the message and its relationships will shape the schema that is loaded.

This is the Class diagram loaded into the Schema Composer
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Profile
Passport Schema Type Schema -
Schema Set Core Components (UN/CEFACT) - NDR 3.0 ﬂdr:fress haef1 5 Dﬂ;‘penieSHe 4
| New » | | DpCEE | ‘ Generate ‘ Hodlie R odd inlineedj'egtcimegyr.eé':r:::e.dﬂﬂtir:g:ind inherited:0 times
Namespace hittp:/ /myauthority.org/passports
Namespace Pr... rsm:
Unified Schema  true -
Classes Attributes Schema
= Address Address [l o9 Passport
=| Court
j DecimZI Address.Attributes =l Address
= MyCode BuildingNumber : MyText = Country
= MyDateTime CityName : MyText = MyCode
= Myldentifier CountryName : My Text =| MyDateTime
= MVI‘:EESU"E Fostcode : MyCode = Myldentfier
= e .
d re)’md StreetMame : MyText =| MyMeasure
& Person = MyTex
5l String 5| Period
=] Person
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Schema Analysis

Analysis on the go

The Schema Composer performs analysis of each type as it is added to the schema, and whenever the Class is selected.
The System Output window will show how many, if any, references exist for the type, the number of times it is inherited
and other helpful information. This illustration shows a message detailing the elements that are referencing the selected
Class.

referenced by: Perod.Datelflssue_Start -
referenced by: Person . Birth
inlined:0 times, referenced:3 times and inherted 0 times
WMyCode has 10 properties
referenced by: Address.Postcode
referenced by: Person.Gender
inlined:0 times, referenced: 2 times and inherted: 0 times —

Validation on the go

The Schema Composer performs specific validation for a technology should one be assigned. This image shows
warnings about missing Tagged Values for Classes in a schema built on the UN/CEFACT Core Components standard.

Waming: data TypeCQualfierTermMame facet missing for class Myldentifier
Waming: data TypeCQualifierTermMame facet missing for class MyMeasure
Waming: data TypeCQualfierTermMame facet missing for class MyText
Waming: data TypeQualfierTermMame facet missing for class MyCode
Waming: data TypeCQualifier TermMame facet missing for class Myldentifier
Waming: data TypeCQualifierTermMame facet missing for class MyDate Time
Waming: data TypeQualfierTermMame facet missing for class MyMeasure
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Generate Schema

Having designed a profile, at any stage, with a minimum of definitions and customizations, you can quickly and easily
generate the schema or sub-model. Depending on the technology chosen and the profile type (schema or transform), the
formats presented to you will vary. Note multiple formats can often be generated at once. And, of course, you can repeat
the process easily, as the composition evolves or after design changes to the model.

Schema Export 2
Profile: MeterConfig

5chema Format

¥ML Schema (%5D)

Resource Description Framework SCchema (RDFS)
Resource Description Framework Schema - Augmented (...
Javascript Object Notation (] SOM)

Execute custom script

Select the targets to export for this profile.

Generate Cancel
Access
Ribbon Specialize > Tools > Schema Composer > Open Schema Composer : Generate
Notes

e  The Schema Composer is supported in the Corporate, Unified and Ultimate editions of Enterprise Architect
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Select a Schema Profile

Access

Ribbon Specialize > Tools > Schema Composer > Find Schema Composer Profiles

Specialize > Tools > Schema Composer (icon)

Locating Schema Profiles in the Model

Schema profiles can be located quickly from the Schema Composer drop-down menu in the ribbon. The menu provides
quick access to the existing profiles in the model.

+  DOpen Schema Composer

Import for Schema Composer

Find Schema Composer Profiles
Help...

« Find in Project
®Start Page i Schema Composer Find inProject X

Common Searches -| | Schema Profiles +| || <Search Term=> b

Drag a column header here to group by that column.

] Element Type Aut... Sterectype  Scope Status Phase ModifiedDate

D CustomerMeterDataSet Artifact  sme.. Public Proposed 1.0 9/03/2016 3:4...
D CustomerMeterDataSet_copy Artifact  spamc.. Public Proposed 1.0 15/03/2016 4.
D MeterReading Artifact  spamc.. Public Proposed 1.0 15/03/2016 5:...
D Cle035604 Artifact  spanc.. Public Proposed 1.0 16/03/2016 12...

Locating Schema Profiles in the Schema Composer

Schema profiles can stored in either the model and file system. You can easily locate every profile by authored in your
model by opening the Schema Composer and clicking the select profile button (the button with the ellipsis "...") This
brings up a list of all the profiles for this model and indicates where they live; the model or the file system. You might
have many Enterprise Architect models that you work with, but only those file system profiles that relate to the open

model will be listed.
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Message Profiles

Mame Location Muodifie
CustomerMeterDataset TCSTCIM: composer Wedne
CustomerMeterDataSet_copy TC57CIM: composer Tuesd
MeterReading TC5TCIM:: composer Tuesd
Cla035604 TCSTCIM: composer Wedne
{ DemonstrationReading File System Wedn:
InheritanceExample File System Wedn:
1 k|
Mew k Cancel
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Generate Schema File

Having defined a schema profile and added the necessary elements and restrictions, you can quickly and easily generate
the schema(s). XML schema generation is available in all technologies, but each technology might support additional

formats.

Access

Ribbon

Schema Formats

Specialize > Schema Composer > Open Schema Composer : Generate

Select the checkbox against each schema format to export.

Schema Format

CIM

UN/CEFACT NDR 3.0

UN/CEFACT NDR 2.1

Generic

UBL 2.1

Execute Custom Script

(c) Sparx Systems 2018

Details

e XML Schema (XSD)

e Resource Description Framework Schema (RDFS)

e Resource Description Framework Schema - Augmented (RDFS)
e JavaScript Object Notation (JSON)

e  Execute Custom Script

e XML Schema (XSD)

e  Execute Custom Script

e XML Schema (XSD)

e  Execute Custom Script

e XML Schema (XSD)
e Resource Description Framework Schema (RDFS)
e JavaScript Object Notation (JSON)

e  Execute Custom Script

e XML Schema (XSD)

e  Execute Custom Script

Although the Schema Composer can generate schema for a number of recognized
standards, it also features a scripting solution for those users who want control over
the format and medium of the schema. When you specify a script to the generator, it
is referring to a language script such as JavaScript that exists in your model. How
and what the script produces is pretty much up to you. How the script accesses the
schema in the Schema Composer is documented in the Schema Composer Scripting

Integration.
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Generate

Click on this button to generate the schema.

Use a file browser to locate and open the schema files.

Notes

e You can edit and validate XML documents including XSD schema, using Enterprise Architect

* You can set Enterprise Architect as the default document handler for XML documents
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CIM Schema Guide

Schema Composer o x
Profile
EndDeviceConfig Schema Type Schema 4 SimpleEndDeviceFunction_Inlinel has 0 properties -
5 inlined:0 times, referenced:0 times and inherited:0 times
Schema Set Common Information Model (CIM) SimpleEndDeviceFunction has 0 properties
New Update | |Generate| Model Ref http:/fiec.ch/TC57/CIM-generic referenced by: EndDevice EndDeviceFunctions
-~ . inlined:0 times, referenced.0times and inherited:0 times
Namespace httpy/fiec.ch/TC57/CIM-generic# EndDevic EndDevice has 7 propertics
Namespace Prefix m: inlined:0 times, referenced 0 times and inherited:0 times =
Property Restri
Classes Attributes Property:
EndDevice.EndDeviceFunctions R R
=] configurationEvent - EndDevice DisconnectFunction -
& connectbisconnectFunction Cardinality
CorporateStandardKind Inheritance e
=l currentFlow AssetContainer Minimum: 0 Maximum:  * | Unbounded Flow
(= DateTimeInterval EndDevice Attribute pelnterval
=] BlectronicAddress 7] amrSystem - String Options icAddress
[ endDevice e
I EndDeviceCapability | installCode : String Default * Specialization By Reference
e e eviceFunctions : EndDeviceFunction [0..%] (m)
EndDeviceFunctionKind isSmartInverter - Bol Choice evicelnfo : EndDevicelnfo [0..1]
= EndDeviceInfo 7] isvirtual - Boolean ComFunction Bystem : String [0..1]
=| LifecycleDate ConnectDisconnectFunction -
E /| timeZoneOffset : Mi lIiCode : String [0..1]

= Manufacturer EndDeviceFunction h . Boolean [0.1]
ISl Minutes SUILELCEAC T | SimpleEndDeviceFunction
=] Money Customer : Custome| [fual : Boalean [0.1]
=| Name DispatchablePowerd ZoneOffset : Minutes [0.1]
= NameType
2| NameTypeAuthority EndDeviceControls ceCapability
; PerCent EndDeviceEvents : f iceFunction
= ProductassetModel {[-/EndDeviceFunction| |~ ViRestrict specializations to schemay feeFunctionkind
i3l RationalNumber EndDeviceGroups icelnfo
= ReadingInterharmonic LDate
[E ReadingType | EndDevicelnfo : Eny Inline Definition Cancel F
=] RealEnergy ServiceLocation cturer
=] Register UsagePaint : UsagePoint = Minutes
= :Em‘MeConnectD\scnnnactInfn AssetContainerAttributes = Money
=| seal
= =| Name
& seaiConditionkind - AssetContainer Associations |> JI ~ -

Metering.JEC61268. EndDevice Select: All None

This guide describes the creation and generation of a CIM compliant XML Schema.

Create a CIM message

Step Action

Display the Schema Composer.

Click 'New | Schema'.

Enter a unique name for this CIM schema (message).

Select the Common Information Model.

Drag the initial CIM Class(es) into the Class window that best represents the message. Set root elements
appropriately using the context menu.

If you want to compose this type using inheritance, select a single ancestor from the inheritance list.

message or schema.

Use the checkboxes on the attributes of each Class to define the set of properties that will describe this

Apply restrictions to elements using the context menu on the property.

Click update to save the message.

10

Click the Generate button and choose the schema formats to export.
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NIEM Schema Guide

Generation of schema for NIEM is accomplished on either an instance of a ModelPackageDescription Class (NIEM 3.0

and above) or a «ModelPackageDescription» stereotyped component (NIEM 2.1). In either case a dialog is presented that
allows you to configure the schema produced.

Generate NIEM MPD Schemas

Model myMPD
Package

Directory:

Options
MIEM 3.0

MPD Artifacts

Package

AppInfo

Structures

MIEM-xs
Conformance Targets
Local Terminology
Catalog

Mamespace

Package

myMPD exchange
Niem-core EA 1229 Gen

& XML Encoding: UTF-2 ~

Filemame

\myMPD\ba se-xsdiniem\appinfol2. \appinfo.xsd
\myMPO\base-xsd\niem\structures\3. 0\structures.xsd
\myMPD\base-xsd\niem\prosgytxsd) 3. 0ixs. xsd
YmyMPD\base-xsdiniem\conformanceTargets\3. 0\conforma...
Y\myMPD\base-xsdiniemilocal Terminologyi3. MlocalTermino...
myMPOVmpd-catalog.xml

Package

Package Stereotype Filename

myMPD exchange InformationModel Y\myMPD\base-xsd\exter
1 »

View Schema Close Help

Generate NIEM Schemas (NIEM 2.1)

Click on a component with a «ModelPackageDescription» stereotype and select one of these options:

Ribbon

Specialize > Technologies > NIEM 2.1 > Generate NIEM 2.1 Schema or
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Context Menu Right-click on the element | Specialize | NIEM 2.1 | Generate NIEM 2.1 Schema

Generate NIEM Schemas (NIEM 3.0 and above)

Click on any object instance of a ModelPackageDescription Class and select one of these options:
Ribbon Specialize > Technologies > NIEM > Generate NIEM Schema

Context Menu Right-click on the element | Specialize | NIEM | Generate NIEM Schema
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UPCC Schema Guide

o Schema Composer X
Frofile

AddAccount

New » Generate

Classes

[E AccountingAccount
= Amount

= capitalasset

[= capitalAssetAmortization
= code

= pateTime

= pecimal

= 1dentifier

= Measure

= Numeric

= rercent

= Period

= string

= Text

«BIELibrary» BIELibrary CapitalAssetAmortization

Schema Type Schema -
Schema Set Core Components (UN/CEFACT) - NDR 3.0

Model Ref http://myaccounts.org/accounts

Namespace http://myaccounts.org/accounts

Namespace Prefix
Unified Schema

rsm:
false

Attributes

CapitalAssetAmortization

Inheritance

CapitalAssetAmortization Attributes
Basis - Amount

BasisReductionAmount : Amount
BasisReductionPercent : Percent
CalculationParameterAmount - Amount
CalculationParameterNumeric : Numeric
CalculationParameterPercent : Percent
LifetimeDuration : Measure
LifetimeEndCost : Amount
LifetimeEndCostType : Code

Method : Code

< [&] [<] [<] [&] [<] [&] [&] [] [&] [«

ResidualValue - Amount
CapitalAssetAmortization Associations
¥| Specified : Period

Select: Al None

inlined:0times, referenced:1 times and inherited:0 times -
Identifier has 8 properties

referenced by AccountingAccount Identification
inlined:0 times, referenced:1 times and inherited:0 times
CapitalAssetAmortization has 12 properties

referenced by CapitalAsset Specified
inlined:0 times, referenced:1 times and inherited:0 times

Schema

4 {9 AddAccount -

4 = AccountingAccount
@ AmountType : Code [0.1]
@ Closing : DateTime [0..1]
=) IFRS - CapitalAsset [0.1]
 Identification - Identifier
@ Language : Code [0.1]
@ Name : Text [0.1]
@ Nature : Code [0.1]

4 [E Amount
@ Content: Decimal [1]
@ Currency - String [0..%]
@ CurrencyCodeListVersion : String [0..%]

4 [Z capitalAsset
@ Acquisition - DateTime [0.1]
=} Specified : CapitalAssetAmortization [0..%]
@ ValueSplit - Numeric [0..1]

4 = capitalAssetAmortization
@ Basis: Amount [0..1]

[0.11

@ BasisReductionAmount : Amount [0..1]

This guide describes the composition and generation of a UPCC compliant XML schema.

Creation of UPCC Schema

Step Action

1 Display the Schema Composer.

2 Click New | Schema'.

3 Enter a unique name for the schema.

4 Select the UPCC Naming and Design rules to use, from the list of standards.

5 Drag one or more <ABIE> components from a <BIE library> into the Class list.

6 Set the Class as a root element using the context menu.

7 Select required attributes (Referenced types are added to the schema).

8 Click on the Update button to save changes.

9 Click on the Generate button and select XML Schema'. Click on the OK button.
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Model Compositions

The model composition feature of the Schema Composer is useful for creating a sub-model from a core model. This can
be as simple as generating a single business Package from a core Package (CDT library to BDT library transform in
UN/CEFACT Core Components standard) or creating a complete sub-model from a large core model.

The enormity of such a task can be daunting and error prone; ensuring every type that is referenced by the sub-model is
included by the sub-model, for example. The Schema Composer addresses this problem by automatically working out the
dependencies and adding them to the schema for you where necessary.

Create Transform

Mew Model Transform 4

Mame: Retail Domain

Schema Set:  Core Componerts (UN/CEFACT) - NOR 3.0 -

Namespace: hitp://business com./retail /abis|

Save Profile Ta
File System
Model Artifact

=]

Define Model Content

Content is added to the model by dropping Classes from the model on to the Schema Composer Class window and
choosing which properties to include. The resultant type can mirror the core type or a provide a simpler classification.
When a property is included, the Schema Composer will check the property type and if the type is missing will add it to
the schema automatically.

Reference checking

When a property is excluded that was previously included in the schema and is no longer referenced, the property type is
not automatically removed. However, the Schema Composer will always show the number of references for a type if you
select it in the Class window. Types that show no references at all can easily be removed.

referenced by: Perod DateCflssue_Start .
referenced by: Person.Birth
inlined: 0 times, referenced:3 times and inherted: 0 times
MyCode has 10 properties
referenced by: Address.Postcode
referenced by: Person Gender
inlined:0 times, referenced: 2 times and inherted: 0 times —
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Summary

The process of composing a sub-model is summarized here:

1. Create a Schemer Composer Transform Profile

2. Create elements by dropping Classes from the model into the schema.
3. Include / exclude required properties.
4

Generate the sub model.
Access

Ribbon Specialize > Schema Composer > Open Schema Composer : New > Transform
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Generate a Model Subset (Transform)

Having defined the content of your sub-model or library and applied any restrictions, you can now generate the model.
The model transforms that can be performed depend on the technology associated with the profile. Each technology and
the transforms it supports are listed here:

Access

Ribbon Specialize > Schema Composer > Open Schema Composer : Generate

Model Transform

Select the model transform(s) to run.

Transform Option Description
NIEM NIEM Model Subset
This option will generate a NIEM Model Subset containing the schema described
by the profile.

When you click on the OK button, you will be prompted to select the target
Package for creation of the subset. The <<Namespace>> Packages that make up the
subset will then be created at this location. If any of the subset Packages already
exist at this location, their content will be added to. All subset Packages will have
the 'defaultPurpose’ Tagged Value set to 'subset'.

Execute custom script

A user defined language script such as JavaScript will be executed. The script can
obtain access to the profile using the Schema Composer automation interfaces.

Generic Generic model Subset

You will be prompted for a target Package. This will be populated with the types
from the schema. If a qualifier is entered this will be applied to the Classes
generated. Any restrictions in the schema will also be applied. Types that exist in
the target Package will be overwritten. New properties will be added. Types or
properties that exist in the target but that no longer exist in the profile will not be
removed by this process.

Execute custom script

A user defined language script such as JavaScript will be executed. The script can
obtain access to the profile using the Schema Composer automation interfaces.

UN/CEFACT NDR 3.0 BDT Library

A Business Datatype Library will be populated from core datatypes listed in the
profile. Stereotypes will be transformed according to the CCTS specification. The
types could be more restricted than their core counterparts. Properties of datatypes
that exist will be overwritten. New properties and types will be added to the library.
Types are matched by name and stereotype.

Types or properties that exist in the target but no longer exist in the profile will not
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be removed by this process.
BIE Library

A Business Information Entity library will be populated from aggregated core
components. listed in the profile. Stereotypes will be transformed according to the
CCTS specification. Properties of datatypes that exist will be overwritten. New
properties and types will be added to the library. Types are matched by name and
stereotype.

Types or properties that exist in the target but no longer exist in the profile will not
be removed by this process.

Execute custom script

A user defined language script such as JavaScript will be executed. The script can
access the profile using the Schema Composer automation interfaces.

UN/CEFACT NDR 2/1 UDT Library
Performs an unqualified copy of selected core datatypes to a UDT library.
QDT Library

A Qualified Business Datatype Library will be populated from core datatypes listed
in the profile. The names of the resultant types will be qualified by the named
qualifier in the profile. Stereotypes will be transformed according to the CCTS
specification. Properties of datatypes that exist will be overwritten. New properties
and types will be added to the library. Types are matched by name and stereotype.

BIE Library

A Business Information Entity library will be populated from aggregated core
components. listed in the profile. Stereotypes will be transformed according to the
CCTS specification. Properties of datatypes that exist will be overwritten. New
properties and types will be added to the library. Types are matched by name and
stereotype.

Execute custom script

A user defined language script such as JavaScript will be executed. The script can
obtain access to the profile using the Schema Composer automation interfaces.

Generate

Click on the OK button to generate the schema. When the generation is complete, the message Export of profile <name>
completed displays.

You can then expand the Package in the Project Browser to see the generated UML model.

Notes

e  The Schema Composer is supported in the Corporate, Unified and Ultimate editions of Enterprise Architect
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UML Profile for Core Components

The UPCC framework provides core component and core data type libraries and is available to Enterprise Architect users
through the Model Wizard. Whether you model according to the UMM specification, or want to leverage the advantages
this standard brings, or have a compliance requirement, to model with this technology you will require - as a minimum -
a Business datatype library and a Business Information Entity library. The Schema Composer can generate these libraries
for you.

This image shows a BDT library created from a UPCC Core CDT Library

= 2] «UPCCLibrary= UPCCLibrary = |E] «UPCCLibrary= UPCCLibrary
gl UPCCLibrary =1 UPCClLibrary
__| «DOCLibrary= DOCLibrary __| «DOCLibrary= DOCLibrary
| «BlELibrary= BIELibrary __| «BlELibrary= BIELibrary
__| «BDOTLibrary= BOTLibrary = ] «BOTLibrary= BOTLibrary
__| «CCLibrary= CCLibrary T3 BDTLibrary
B [ «CDTLibrary= COTLibrary =B0T= Amount

«BDT= Code
«BDT= Date
«BDT» Narme
=B0T=» Murneric
«BDT= Text

£

T3 CDTLibrary
=C0T= Amount

«CDT» BinaryObject
«CDT= Code
«CDT= Date

[
=

H ®H
H #H

&3]
£

Common Libraries

Libraries shared by both versions of the UML Profile for Core Components.

Library Description
CCLibrary The CCTS core component library.
CDTLibrary The CCTS core datatype library. It contains basic datatypes such as Amount, Code,
Text and Graphic.
BIELibrary A Business library containing ABIE entities based on CCLibrary components. The

entities can be composed using the Schema Composer. These can also be modeled
using the UML modeling tools available for the technology.

DOCLibrary A Package typically used for the modeling of Message Assemblies. You can
generate the schema for a Message Assembly by loading it into the Schema
Composer.-

UPCC Libraries

The UML Profile for Core Components is available in two versions, NDR 3.0 and NDR 2.1. Both profiles describe a
common set of libraries, with some differences, as described here:
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NDR 3.0

Library

BDTLibrary

NDR 2.1

Library

UDTLibrary

QDTLibrary

UPCC Diagrams

Description

A Business library containing BDT types based on CDTLibrary types. The Schema
Composer can be used to easily generate the content of a BDTLibrary from selected
types in the core library.

Description

An unqualified datatype library. Basically a mirror of the CDTLibrary for use in a
business context. The Schema Composer can be used to easily generate the content
of a UDTLibrary from selected types in the core library.

A qualified datatype library. The library contains restricted types based on the
CDTLibrary with qualified type names. The Schema Composer can easily generate
the content of a QDTLibrary from selected types in the core library.

The UML profile for Core Components uses UML Class diagrams for composition of components. There are however
specific toolboxes provided by the technology for each of its libraries.

UPCC Toolbox Pages

Common

In this notation, UPPCx represents the UPCC profile and x is the version of the NDR

Common

UPCCx - CCLibrary
Abstract Syntax

UPCCx - DOCLibrary
Abstract Syntax
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Description

4 UPCC2 - CCLibrary Abstract Syntax

B acc
@ BCC
A AsCC
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4 UPCC2 - DOCLibrary Abstract Syntax

B ma

A ASMA

UPCCx - CDTLibrary
Abstract Syntax

4 UPCC2 - CDTLibrary Abstract Syntax
= cot
@ CON
@ suUpP

UPCCx - BIELibrary

4 UPCC2 - BIELibrary Abstract Syntax

Abstract Syntax = sl
¢ EBIE
A ASBIE
NDR 3.0
Library Syntax Description

UPCC - BDTLibrary

4 UPCCS - BDTLibrary Abstract Syntax

Abstract Syntax = sorT
§ CON
§ SUP
NDR 2.1
Library Syntax Description

UPCC - UDTLibrary
Abstract Syntax

4 UPCC2 - UDTLibrary Abstract Syntax
= upTt
@ CON
@ SUP

UPCC - QDTLibrary

4 UPCC2 - QDTLibrary Abstract Syntax
Abstract Syntax
& aor
$ COM
§ SUP
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Available Frameworks

Using the Enterprise Architect Model Wizard you can deploy any of the frameworks supported by the Schema Composer
- such as NIEM, CIM and CCTS - to your model in minutes, providing a powerful UML medium for modeling in those
technologies.

The frameworks are also available directly from the Sparx Systems Reusable Asset Service (via the Cloud Server 'Cloud
Connection' dialog and then 'Frameworks' on the 'Model Patterns' tab of the Model Wizard).

Note: In addition to the custom frameworks such as CIM and NIEM, it is possible to use standard Class models to
rapidly build generic Schemas, so if you are not targeting a particular meta-model, it might be simplest to model your
data in UML and use the resultant model as input to the Schema Composer.

E" Model Wizard

Model Patterns | Application Patterns VEA Examples

Add to Package ~ Model ] Customize Pattern on import
Technology MName N
Core Modeling - UPCC 3.0
BFMN H i UPCC3 Model Structure (Downloaded)
SysML
Business - NIEM
Database il MIEM 2.1 IEPD Starter Model{Downlo...
Software = MIEM 2.1 Reference Model {Downloa...
Sernvices [= MIEM Reference Model (Downloaded)
G tial

S - UPCC 2.0
Framewaork ; ;
H UPCC2 Model Structure (Downloaded) |
Others

- A LIRAL st

Downloads a UML Profile for Core Components 2.0 Model Structure containing the core components
rom UMN/CEFACT

All MNone

OK Cancel Help

National Information Exchange Model (NIEM)

This is the National Information Exchange Model published by the NIEM Program Management Office (PMO).

Enterprise Architect provides these resources for modeling in NIEM:

e Provided Frameworks including NIEM core, NIEM domains, code lists and external schema adapters:
- NIEM 2.1 modeled using NIEM-UML 1.0
- NIEM 3.0 modeled using NIEM-UML 1.1
- NIEM 3.1 modeled using NIEM-UML 1.1
- NIEM 4.0 modeled using NIEM-UML 1.1

e NIEM subset creation:
- The Schema Composer helps you create a subset of a NIEM conformant namespace
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e NIEM schema generation:
- Generation of complete NIEM IEPDs from a model Package description in either NIEM 2,
NIEM 3 or NIEM 4 formats.

Common Information Model (CIM)

This is the CIM specification published by International Electrotechnical Commission (IEC) Technical Committee 57.

Enterprise Architect provides these resources for modeling in CIM:

e  Schema Composition
- XML schema (XSD)
- Resource Descriptor format (RDFS)
- Resource Descriptor augmented format
- JavaScript Object notation (JSON)
- Add-In integration
- Scripting integration

Universal Business Language (UBL)

UBL is a CCTS implementation published by OASIS that is proving popular with European governments for
consolidating information exchange between agencies.

Enterprise Architect provides these resources for the composition of business documents using UBL:

e UML Framework
- UBL 2.1 Main Document Libraries
- UBL 2.1 Common Component Libraries

e  Business Document Composition
- Schema Composer for component composition
- Schema Composer for document composition
- Schema Composer for schema generation
- Add-In integration
- Scripting integration

Core Component Technical Specification (CCTS)

This is the CCTS specification published by UN/CEFACT.
Enterprise Architect provides these resources for modeling in CCTS:

e UML Frameworks:
- UPCC 2.1 core component libraries
- UPCC 3.0 core component libraries
- UMM 2.0 business requirements, choreography and information views.

e Business Component Library Creation / Management
- Schema Composer for ABIE and BDT composition
- Add-In integration
- Scripting integration

e Business Component Schema Composition
- Schema Composer for XSD, JSON
- Add-In integration
- Scripting integration
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Add-In Framework (Custom)

In addition to these methodologies, the Schema Composer integrates with the Enterprise Architect Automation Interface
to support any individual or group in implementing their own. An Add-In that registers its interest to Enterprise Architect
in offering Schema generation capabilities will have the opportunity to offer any of its products in the Schema Composer
Generation tool.

Scripting Framework (Custom)

The Schema Composer also offers unconditional control over generation of schema for any profiles created with it. By
writing their own script an author can access the definition of any schema and ultimately produce whatever documents
they want, in a format of their choosing.
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Install a Core Framework

Enterprise Architect provides a rich and diverse range of modeling technologies including every standard listed in the
Schema Composer. These frameworks are available as UML models and/or MDG Technologies using Enterprise
Architect's Model Wizard. The models themselves are also directly accessible from Enterprise Architect's Reusable Asset

Service.

Note: If you are modeling a generic solution and not directly using a core framework such as CIM or UBL, you do not
need to install a core framework/model. In that case you are best served creating a data model using simple UML Classes

with attributes.

Model Wizard

E' Model Wizard

Model Patterns | Application Patterns  VEA Examples
Add to Package  Model =] Customize Pattern on import
Technology Name |-
Core Modeling - UPCC 3.0
L [ [v] uUPCC3Model Structure (Downloaded)
SysML
Business - NIEM
Database |E| MIEM 2.1 IEPD Starter Model{Downlo...
Software |E| MIEM 2.1 Reference Model (Downloa...
Services |E| MIEM Reference Model (Downloaded)
Geospatial - UPCC 2.0
Framewark ; :
@ UPCC2 Model Structure (Downloaded)
Cthers
- A 1LIRAL B
Downloads a UML Profile for Core Components 2.0 Model Structure containing the core components
rom UMN/CEFACT
All Maone
OK Cancel Help
Access
Ribbon Design > Package > Insert > Insert using Model Wizard

Context Menu

Right-click on Package | Add a Model using Wizard

Keyboard Shortcuts

Ctrl+Shift+M
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‘ Other Project Browser caption bar menu > New Model from Pattern

Note

You can limit the MDG Technologies to use by selecting the ribbon option: 'Specialize > Technologies > Manage'. Here
you can see which technologies are currently enabled.

Import Model

Step Action
1 Display the Model Wizard.
2 Select the 'Model Patterns' tab.
3 Highlight the Technology.
4 Select the Technology standards to import.
5 Click OK to import the framework to your model.

Reusable Asset Service

T BB EX
Registry : modelpatterns

Storage ¢ MmM2

registy Browser [

Package + | Vearsion Last Registered
EUMME Sample Business Choreography View 2.0 230142015 10:14:13 Ak
UMM2 Sample Business Information View 2.0 2370172015 10:14:428 AM
UMMZ Sample Business Requirements View 2.0 23,/01,/2015 115:37 AM
Beqister. .. | | Impart
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Access

Ribbon

Publish > Model Exchange > Reusable Assets

Import Model

Step Action
1 Connect to the Reusable Asset Service.
2 Choose from the available list of Repositories
3 Select the UML model Package
4 Click OK to import the selected Package to your model.
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Schema Importer

You can import Schemas compatible with the Schema Composer, into Enterprise Architect using the Schema Importer.

The Schema Importer validates the Schema and creates a Schema type Schema Composer Profile upon successful
validation, that can be viewed directly in the Schema Composer.

Currently, you can use the Schema Importer to import these Schemas:
e  Common Information Model (CIM) specific XML Schema
e  Common Information Model (CIM) specific RDFS XML

Access

Ribbon Specialize > Schema Composer > Import for Schema Composer

Import a Schema using the Schema Importer

Schema Importer x

Schema File - Y:\Specifications\CIMAVCPPPriceNotification xsd

Schema Set’ | Common Information Model {CIM) A
Referencg TCSTCIM .
Package :

+| View imported Schema in Schema Composer

Option Action
Schema File Type the directory path and filename from which to import the Schema file.
Schema Set Select the type of Schema being imported.

Currently the Schema Importer supports importing CIM specific:
e XML Schema and
e RDFS XML

Reference Package Select the Package containing the common elements specific to the schema set.
The Schema Importer will validate the elements in the Schema being imported

against the elements in the reference Package.

View imported Schema in Select this option to open the imported Profile in the Schema Composer.
Schema Composer

Import Click on this button to start the import process.
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Close Click on this button to close the 'Schema Importer' dialog.
Help Click on this button to display this Help page.
Notes

e  The progress of import will be displayed in the System Output Window

e  The Schema Composer will validate the Schema against the elements in the Reference Package before importing the
Schema; if validation fails, the Schema elements that fail validation will be displayed in the System Output Window
and the import process will stop

e  Double-click on a validation error entry in the System Output Window to open the Schema in Enterprise Architect's
internal file editor and go to the source of the error

e Ifvalidation succeeds, the New Schema Definition' dialog displays, through which you can save the imported
Profile in the file system or as an Artifact in the current model
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Schema Composer Automation Integration

The Schema Composer can be accessed from the Enterprise Architect Automation Interface. A client (script or Add-In)
can obtain access to the interface using the 'SchemaComposer' property of the 'Repository' object. This interface is
available when a Schema Composer has a profile loaded.
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Schema Composer Addin Integration

Enterprise Architect Add-Ins can integrate with the Schema Composer by providing alternatives to offer users for the
generation of schemas and sub models.
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Schema Composer Scripting Integration

Although the Schema Composer provides out-of-the-box schema composition based on a variety of popular
technologies, its scripting integration provides you with some flexibility in how you might go about implementing your
own requirements. There are three ways in which you might leverage scripting within the Schema Composer:

e Provide custom schema generation using a scripting language
e Provide custom model transformation using a scripting language

e Provide custom stereotype mapping to any standard model transform (such as UPCC)

Model Transformation by script

While the Schema Composer provides in-built transforms for various frameworks, you can always write your own, using
the composition tools of the Composer to design the schema, then performing a custom transform with a hand crafted
script.

Schema Generation by script

When you select a message in the Schema Composer and click generate, you are presented with a number of export
formats. One of those choices is 'Execute custom script'

Schema Export x
Profile: MeterConfig

Schema Format

¥ML Schema (X50)

Resource Description Framework Schema (ROFS)
Resource Description Framework Schema - Augmented (...
Javascript Object Notation (] S0ON)

Execute custom script

Select the targets to export for this profile.

Generate Cancel

Schema Iteration Scripting Example

This example demonstrates accessing the Schema Composer in an Enterprise Architect script written in JavaScript. The
script first obtains an interface to the Schema Composer and then traverses the schema, printing out the types and each of
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its properties.

/*
* Script Name: Example Schema Composer Script
* Author: Sparx Systems
* Purpose: Demonstrate access to Schema Composer using automation and Javascript
* Language: Javascript
* Date: 2019
*/
function printType( xmlType, xmlns, uri)
{
var xmlProp as EA.SchemaProperty;
var xmlPropEnum as EA.SchemaPropEnum;
var xmlChoiceEnum]1 as EA.SchemaTypeEnum;

var xmlChoiceEnum?2 as EA.SchemaTypeEnum;

16 January, 2019

Session.Output("Type: " + xmIType.TypeName + " in namespace: " + xmlns + ":" + uri);

xmlPropEnum = xmlType.Properties;
if(xmlPropEnum)
{
xmlProp = xmlPropEnum.GetFirst();
while(xmlProp)
{
if(xmIType.IsEnumeration())
{

Session.Output(" " + xmlProp.Name);

}

else

{

var sPropDesc = xmlProp.Name;
sPropDesc +="::"
if(xmlIProp.IsPrimitive())

sPropDesc += xmlProp.PrimitiveType;
else

sPropDesc += xmlProp.TypeName;

if(xmlIProp.IsByReference())

{
sPropDesc +="(by reference)";
}
if(xmlProp.IsInline())
{
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sPropDesc += "(inline)";

}

Session.Output(" "+ sPropDesc + ", cardinality: " + xmlProp.Cardinality);

xmlChoiceEnum!1 = xmlProp.Choices;
xmlChoiceEnum2 = xmlProp.SchemaChoices;
var count = xmlChoiceEnum1.GetCount() + xmIChoiceEnum2.GetCount();
if(count>1)
{
Session.Output(" choice of: ");
xmlChoice = xmlChoiceEnum1.GetFirst();
while(xmlChoice)
{
Session.Output(" "+ xmlChoice.TypeName);
xmlChoice = xmlChoiceEnum1.GetNext();

¥

xmlChoice = xmlChoiceEnum2.GetFirst();
while(xmlChoice)

{

Session.Output(" " + xmlChoice.TypeName);

xmlChoice = xmlChoiceEnum2.GetNext();

}
xmlProp = xmlIPropEnum.GetNext();

function main()
{
var schema as EA.SchemaComposer;
var xmlType as EA.SchemaType;
var xmlTypeEnum as EA.SchemaTypeEnum;
var xmINamespaceEnum as EA.SchemaNamespaceEnum;

var xmINS as EA.SchemaNamespace;

/I Get SchemaComposer

schema = Repository.SchemaComposer;

// print the namespace references

xmINamespaceEnum = schema.Namespaces;
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if(xmINamespaceEnum)
{
xmINS = xmINamespaceEnum.GetFirst();
while(xmINS)
{
Session.Output( "xmlns:" + xmINS.Name + " URI=" + xmINS.URI);

xmINS = xmINamespaceEnum.GetNext();

}

// Get Schema Types Enumerator
xmlTypeEnum = schema.SchemaTypes;
xmlType = xmITypeEnum.GetFirst();
while(xmIType)

{

var xmiIns = schema.GetNamespacePrefixForType( xmIType.TypelD );
uri = schema.GetNamespaceForPrefix(xmins);
printType(xmIType, xmIns, uri);
xmIType = xmITypeEnum.GetNext();
}
}

main();

Intelli-sense help in scripting

The Scripting editor in Enterprise Architect will help you write script that interacts with the Schema Composer, by
providing Intelli-sense on the properties and methods of its Automation Interface.

// Enumerate Types
*mlType = umlModelTypeEnum.GetFirst();
while(xmlType)

1

print{ "Type: " + xmlType.TypeName };

g CetFacet |

umlPropEnum = xmlType.l i GetRestriction

if(umlPropEnum) @ GUID
{ i Properties
umIILF‘r"u:up = umlPropEl & PropertyCount
while{umlProp) @ TypelD
{ . i TypeMame
if(umlProp.IsPi .

Stereotype mapping in Model Transformation

Stereotyping forms a large part of the MDG Technology approach. Individual UML profiles for an MDG Technology
define stereotypes to offer useful classifications for its elements. It is a common requirement when going from a core
framework to a business model or sub-domain to reassign the stereotype. When you work with a CCTS framework the
business components you generate have their stereotype automatically generated by Enterprise Architect according to a
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mapping defined by the CCTS specification (ACC to ABIE, for example).

When you open or create a model transform profile in the Schema Composer you can specify a script to perform this
mapping for you. The script can be selected from the Properties window.

Schema Type Transform

Schema Set Core Components (UN/CEFACT) - NDR 3.0
Transform Rule Script Schema Composer.BDTTransformRule
Cualifier

BOTLibrary BOTLibrary

BIELibrary BIELibrary

The script can be written in either JavaScript, JScript or VBScript, and only has to implement this function (described
here in JavaScript notation):

function TranslateStereotype(srcStereo)

{

var destStereo = srcStereo
if (srcStereo == "BDT")

{
destStereo ="My BDT"

}

return destStereo;
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MDG Technologies - UML Profile Extensions

The Schema Composer works with MDG technologies. The standards it uses for schema generation, other than Generic,
are only meaningful for models that adhere to that framework. However, it is quite easy to extend an existing MDG
Technology. Make sure that elements authored in your business specific domain or sub-domain provide consistently
named metadata or 'Tagged Values'.

The Schema Composer supports extensions to UML profiles / frameworks through its scripting integration. When a
script is assigned in the Schema Composer, the transform process will invoke this script and ask it to translate keywords.
These keywords are usually UML stereotypes. If a particular technology is associated with the profile, the Schema
Composer will invoke this function, passing it the name of the MDG Technology.

The script can return the input name, and no mapping will take place, or it can return the name of another MDG
Technology. When this occurs, the Schema Composer will again ask for the function to optionally map any UML
profiles. Finally it will ask the script to translate the stereotypes from the core technology.

The result of the model transform would then be that any UML elements of the sub model will show the extended
Tagged Values in addition to any core Tagged Values.

Example script that maps MDG Technology

function TranslateStereotype (stereo)

{

var newStereo = stereo;

if (stereo == "UPCC3")

{
newStereo = "XXX UPCC3"

}

return newStereo;

}

Example script that maps UML profile

function TranslateStereotype (stereo)

{

var newStereo = stereo;

if (stereo == "UPCC3 - BIE Library Abstract Syntax")

{
newStereo = "UPCC3 - BIE Library XXX Syntax"

}

return newStereo;

Example script that maps UML Stereotype

function TranslateStereotype (stereo)

{
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var newStereo = stereo;
if (stereo == "ABIE")
{
newStereo = "XXX ABIE";
H
return newStereo;

}
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XSD Models

XML Schema Definition (XSD), also known as XML Schema, is a World Wide Web Consortium (W3C) XML
technology that is used to specify the rules to which an XML document must adhere. XSD support is critical for the
development of a complete Service Oriented Architecture (SOA), and the coupling of UML 2.5 and XML provides the
natural mechanism for specifying, constructing and deploying XML-based SOA artifacts within an organization.

The UML Profile for XSD specifies a set of stereotypes, Tagged Values and constraints that can be applied to the UML
model in order to change specific aspects of the resulting schema. Enterprise Architect provides native support for the
XSD Profile through the XML Schema page of the Diagram Toolbox. The XSD Profile supported by Enterprise
Architect is an adaptation of the profile defined in the publication Modeling XML Applications with UML.

Working with the XSD Profile through Enterprise Architect, you can rapidly model, forward engineer and reverse
engineer XML Schema.

You can also quickly define and generate XSD and other schema using the Enterprise Architect Schema Composer.
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Modeling XSD

You can model XML schemas at two levels, using UML Class diagrams that:

Have no XML schema-specific implementation details, to be generated directly by Enterprise Architect's Schema
Generator; the generator applies a set of default mappings to convert the abstract model Package to a W3C XML
Schema (XSD) file

Are refined with XML schema-specific definitions using the 'XML Schema' pages of the Diagram Toolbox, which
provides the structures of the UML profile for XSD

Model an XML Schema

Step

1

Action

In the Project Browser, create the top-level project structure you need (Model and Views), and click on
the appropriate View.

Click on the 'New Package' option in the Project Browser header drop-down menu. The 'New Model
Package' dialog displays.

In the 'Name' field type the name of the new Package, and select the 'Create diagram' radio button.
Click on the OK button. The 'New Diagram' dialog displays.

In the 'Name' field type the name of the new diagram.

In the 'Select From' panel select 'UML Structural’, and in the 'Diagram Types' panel select 'Class'.

Click on the OK button. In the Project Browser, double-click on the icon next to the new diagram's name;
the diagram opens in the Diagram View, with the 'Class' pages displaying in the Diagram Toolbox.

At this point you can either:
e Create a Class diagram using the Class Toolbox icons, or

e C(Create a tailored XML Schema diagram using the XML Schema' pages of the Diagram Toolbox
(continue to step 6)

B
Click on 2 to display the 'Find Toolbox Item' dialog and specify 'XML Schema' to display the 'XML
Schema' Toolbox pages.

Click on the 'Schema' icon from the Toolbox and drag it into the Class diagram.
The 'XSD schema Properties' dialog displays.

Complete this dialog, and click on the OK button.

The 'New Diagram' dialog displays.

Again, in the 'Name' field type the name of the new diagram.
In the 'Select From' panel select 'UML Structural', and in the 'Diagram Types' panel select 'Class'.
Click on the OK button.

An XSDschema stereotyped Package is created in the Project Browser and on the diagram, with a child
Class diagram.

Double-click on the Package on the diagram to open the child Class diagram, and use the constructs from
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the XML Schema Toolbox to model the XML Schema.

Notes

e The UML attributes of the Classes map directly to XML elements or attributes

e Ifyou have modeled your XSD Schema as a straight Class diagram, you can define and generate schema from it
using the Schema Composer

e C(Classes in an XML Schema model have no methods since there is no meaningful correspondence between Class
methods and XSD constructs

e  Modeling Restrictions - these XML Schema constructs cannot be modeled in Enterprise Architect:
- appinfo
- field
- key
- keyref
- notation
- redefine
- selector
- substitutionGroup
- unique
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XSD Diagrams

This example diagram shows a Class diagram containing XSD-specific elements created using the 'XSD Schema' pages
of the Diagram Toolbox. The diagram models an employee records system.

«X5DcomplexTypes w¥SDcomplexTypes
Person Contactnfo
a;js;{::gt::;zf&; «XSDelements «XSDslements
* bmnnbate: sting scontactDetails |+ @mail: sting [1..3]
= firsthams: sting + homaPhone: string
tags * gender sting 1.1|+ strestiddress: sting
modalGroup = all + surblame: sting
tags
membariameas =
mixad = false
modelGroup = all

aXSDcomplexTypeas string
Employee
wXEDchoices
«XSDelemants PhoneChoice
0%+ department: string - mobiePhone: sthing
+ = =tring
+ StariDate: date _cMoePhone: S
string wenumerations
«XSDsimpleTypes Status
Gender
Attributes
+ FullTime: strng
tags + Part-Time: sinng
derivation = restriction + Casual string
pattem = male|famale + Contract: sthng
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Schema Package

An «XSDschemay stereotyped Package acts as a container for the XSD constructs, from which XML Schema can be
generated. All Classes in the Package are defined within one schema; the Schema element provides the default
schema-wide settings. You can create an «XSDschema» Package by dragging the Schema icon from the XML Schema
Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Schema
Access

To display the XSD schema 'Properties' dialog for the selected «XSDschemay stereotyped Package, use one of the
methods outlined here:

Ribbon Design > Package > Edit > Properties

Context Menu Right-click on «XSDschemay stereotyped Package | Properties

Other In Project Browser, double-click on existing «XSDschemay stereotyped Package,
or
Drag Schema icon from toolbox onto diagram (this creates a

new «XSDschemay stereotyped Package)

Define Properties

Field/Button Action

Schema Name If you do not want to use the default name of the schema Package, overtype it with
another name.

Target Namespace (Optional) Type in the target namespace for this Schema Package.

Prefix (Optional) Type in the abbreviated text to represent the Target Namespace.

Default Namespace (Optional) Type in the default namespace for all non-prefixed XSDelements and
XSDattributes.

hema Fil )
Schema File Type in or browse for (click on U) the file path where the XML Schema file for

this Package is to be generated.
XMLNS Identify the additional namespace or namespace-prefix pairs used in this Schema

Package.

To add a namespace or namespace-prefix pair, click on the New button; to edit an
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existing entry, double-click on it. In either case, the 'Namespace Details' dialog
displays.

e Prefix - Type in the abbreviated text to represent the Namespace
e Namespace - Type in the name of the Namespace

e OK - Click on this button to save the new information and close the
'Namespace Details' dialog

e  Cancel - Click on this button to discard the new information and close the
'Namespace Details' dialog

e Help - Click on this button to display this Help topic

To remove an entry from the list, click on it and click on the Delete button.

OK Click on this button to save the schema data entered and close the XSD schema
'Properties' dialog.

Cancel Click on this button to discard the schema data entered and close the XSD schema
'Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing Schema Package
information.

Click on the button to open the UML element 'Properties’ dialog for the Schema
element.

Notes

e  The default schema-wide settings are defined by Tagged Values, which you can review on the 'Tagged Values' page
of the schema element 'Properties' dialog, or the Tagged Values window for the element; you can edit the
schema-wide settings if you need to, or provide element-specific overrides in the properties and Tagged Values of
the individual XSD construct elements
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Global Element

An «XSDtopLevelElement» stereotyped Class acts as a XSD global element. You can create it by dragging the Element
icon from the XML Schema Toolbox and dropping it directly onto a diagram.

Toolbox Icon

[E] Element

Access

To display the "XSD element Properties' dialog for the selected «XSDtopLevelElement» stereotyped Class, use one of the
methods outlined here.

Ribbon Design > Element > Properties > Properties

Context Menu Right-click on «XSDtopLevelElement» stereotyped Class | Properties

Keyboard Shortcuts Alt+Enter

Other In Project Browser, double-click on «XSDtopLevelElement» stereotyped Class, or
Drag e icon from toolbox onto diagram (this creates a

new «XSDtopLevelElement» stereotyped Class)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the global element, overtype it with
another name.

Type Either:
e  Type the name of a data type, or
e Click on the drop-down arrow and select an XSD built-in dataType from the
list, or
e  Click on the l_J button and browse for an existing XSD classifier element, or

o Select one of these two checkboxes

Nested complexType Select this checkbox to create an XSDcomplexType as a child of this global
element.

Nested simpleType Select this checkbox to create an XSDsimpleType as a child of this global element.

Value (Optional) If you have entered an XSD built-in data type in the 'Type' field, type in
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a value.
Default Select this radio button to set the Value as a default value.
Fixed Select this radio button to set the Value as a fixed value.
Annotation (Optional) Type in any notes you need for this element.
OK Click on this button to save the element data entered and close the XSD element

'"Properties' dialog.

Cancel Click on this button to discard the element data entered and close the XSD element
'"Properties' dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing XSD element information.

Click on the button to open the UML element 'Properties' dialog for the global
element.

Notes

e The fields 'Type', Nested complexType' and 'Nested simpleType' are mutually exclusive; selecting one disables the
others

e The fields 'Nested complexType' and 'Nested simpleType' are available in the dialog only when creating a new
global element (and not when editing the global element)

e A Global element:
- Cannot contain any UML attributes
- Cannot be the source of an Association connector
- Can be the target of an Association connector from a Complex Type Class or Group Class element
- Cannot be the target of a Generalization connector
- Can be the source of one Generalization connector to a Complex Type Class or Simple Type Class
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Local Element

A Local element is an «XSDelement» stereotyped UML attribute that acts as a local XSD element. You can create it by
dragging the Element icon from the XML Schema Toolbox and dropping it onto an «XSDcomplexType» or «XSDgroup»
stereotyped Class.

Toolbox Icon

Element

Access

To display the 'XSD element Properties' dialog for the selected «XSDelement» stereotyped UML attribute, use one of the
methods outlined here.

Ribbon With a specific «XSDelement» stereotyped attribute selected in a diagram:

Design > Element > Features > Attributes

Context Menu With a specific «XSDelementy stereotyped attribute selected in a diagram :

Right-click on attribute | View Properties

Keyboard Shortcuts With a specific «XSDelement» stereotyped attribute selected in a diagram :
F9

Other Double-click on «XSDelement» stereotyped attribute, or
Drag Elenices icon onto «XSDcomplexType» or
«XSDgroup» stereotyped Class, (this creates a new «XSDelement» within the
Class)

Define Properties
Field/Button Action
Name If you do not want to use the default name of the local element, overtype it with

another name.

Type Either:
o  Type the name of a data type, or

e  Click on the drop-down arrow and select an XSD built-in dataType from the
list, or

e  Click on the l_J button and browse for an existing XSDcomplexType or
XSDsimpleType element as a classifier

(Optional) Specify whether to use the ref attribute (instead of the type attribute) to
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Reference refer to the XSDcomplexType or XSDsimpleType element you selected in the
'"Type' field, in the generated XSD.

Value (Optional) If you have entered an XSD built-in data type in the "Type' field, type in
a value.

Default Select this radio button to set the Value as a default value.

Fixed Select this radio button to set the Value as a fixed value.

MinOccurs (Optional) Type the minimum number of times this element must occur in the
Class.

Type '0" to indicate that the element is optional.
The default value is '1".

MaxOccurs (Optional) Type the maximum number of times this element can occur in the Class.
Type unbounded to indicate that there is no limit to the number of times the element
can occur.

The default value is 1.
Form (Optional) Click on the drop-down arrow and select whether or not to qualify the

element:

e qualified - Use the Prefix defined in the Schema Package to qualify this
element
e ungqualified - Do not qualify this element

Annotation (Optional) Type in any notes you need for this local element.

OK Click on this button to save the element data entered and close the XSD element
'Properties' dialog.

Cancel Click on this button to discard the element data entered and close the XSD element
'Properties' dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing XSD element information.

Click on the button to open the attribute properties for the local element.

Notes

e  Only «Complex Type», «Group» and «Model Group» stereotyped elements can have this UML Attribute
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Global Attribute

A Global Attribute is an «XSDtopLevelAttribute» stereotyped Class. You can create it by dragging the 'Attribute' icon
from the XML Schema Toolbox and dropping it directly onto a diagram.

Access

To display the 'XSD attribute Properties' dialog for the selected «XSDtopLevelAttribute» stereotyped element, use one of
the methods outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on «XSDtopLevelAttribute» stereotyped element| Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on «XSDtopLevelAttribute» stereotyped Class, or
Drag @] Attribute icon from toolbox and drop directly onto the

diagram (this creates a new «XSDtopLevelAttribute» stereotyped Class)

Toolbox Icon

[A] Attribute

Define Properties

Field/Button Action

Name If you do not want to use the default name of the global attribute, overtype it with
another name.

Type Either:
e  Type the name of a data type, or
e Click on the drop-down arrow and select an XSD built-in dataType from the
list, or
e  Click on the l_J button and browse for an existing XSDsimpleType element
as a classifier

Alternatively, select the 'Nested simpleType' checkbox.

Nested simpleType Select this checkbox to create an XSDsimpleType element as a child of this global
attribute element.

Value (Optional) If you have selected an XSD built-in dataType in the 'Type' field, type in
a value.
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Default Select this radio button to set the 'Value' field as a default value.
Fixed Select this radio button to set the "Value' field as a fixed value.
Form (Optional) Click on the drop-down arrow and select:

e qualified to use any Prefix supplied on the Schema Package to qualify this
attribute, or

e unqualified to show no qualifying prefix on the attribute name
Annotation (Optional) Type in any notes you need for this attribute.

OK Click on this button to save the attribute data entered and close the XSD attribute
'Properties' dialog.

Cancel Click on this button to discard the attribute data entered and close the XSD attribute
'"Properties' dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing XSD element information.

Click on the button to open the UML element 'Properties’ dialog for the global
attribute Class.

Notes

e  The field 'Nested simpleType' is available in the dialog only when creating a new global attribute (and not when
editing the global attribute)

e The fields 'Type' and 'Nested simpleType' are mutually exclusive; selecting one disables the other

e A Global attribute:
- Cannot contain any UML attributes
- Cannot be the source of an Association connector
- Can be the target of an Association connector from a Complex Type Class
- Cannot be the target of a Generalization connector
- Can be the source of one Generalization connector to a Simple Type Class
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Local Attribute

A local attribute is an «XSDattribute» stereotyped UML attribute. You can create it by dragging the 'Attribute' icon from
the XML Schema Toolbox and dropping it onto an «XSDcomplexType» or «XSDattributeGroup» stereotyped Class.

Toolbox Icon

[B]  Attribute

Access

To display the "XSD attribute Properties' dialog for the selected «XSDattribute» stereotyped UML attribute, use one of
the methods outlined here.

Ribbon With a specific «XSDattribute» stereotyped UML attribute selected on a diagram:

Design > Element > Features > Attributes

Context Menu With a specific «XSDattribute» stereotyped UML attribute selected on a diagram:
Right-click on attribute | View Properties

Keyboard Shortcuts With a specific «XSDattribute» stereotyped UML attribute selected on a diagram:
F9

Other Double-click on the «XSDattribute» stereotyped UML attribute, or
Drag (@ Attribute icon from the Toolbox and drop it onto an

«XSDcomplexType» or «XSDattributeGroup» stereotyped Class (this creates a new
«XSDattribute» stereotyped UML attribute)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the local attribute, overtype it with
another name.

Type Either:
o  Type the name of a data type, or
e  Click on the drop-down arrow and select an XSD built-in dataType from the
list, or

e Click on the l_J button and browse for an existing XSDsimpleType element
as a classifier

Reference (Optional) Specify whether to use the ref attribute (instead of the type attribute) to
refer to the XSDsimpleType element you selected in the 'Type' field, in the
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generated XSD.

Value (Optional) If you have entered an XSD built-in data type in the '"Type' field, type in
a value.

Default Select this radio button to set the Value as a default value.

Fixed Select this radio button to set the Value as a fixed value.

Form (Optional) Click on the drop-down arrow and select whether or not to qualify the
attribute:

e qualified - Use the Prefix defined in the Schema Package to qualify this
attribute
e unqualified - Do not qualify this attribute

Annotation (Optional) Type in any notes you need for this local attribute.

OK Click on this button to save the attribute data entered and close the XSD attribute
'Properties' dialog.

Cancel Click on this button to discard the element data entered and close the XSD attribute
'Properties' dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing XSD attribute information.
Click on the button to open the attribute properties for the local attribute.

Notes

e  Only Complex Types and Attribute Groups can have this UML attribute
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Attribute Group

An Attribute Group Class is used to group a set of «XSDattribute» stereotyped UML attributes and Simple Type Classes
that can be referenced from an «XSDcomplexType» stereotyped Class. You can create it by dragging the 'Attribute
Group' icon from the XML Schema Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Attribute Group

Access

To display the 'XSD Attribute Group Properties' dialog for the selected «XSDattributeGroup» stereotyped Class, use one
of the methods outlined here.

Ribbon Design > Element > Properties > Properties

Context Menu Right-click on «XSDattributeGroup» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter

Other Double-click on «XSDattributeGroup» stereotyped Class, or

Drag Atriba icon from toolbox onto diagram (this creates a

new «XSDattributeGroup» stereotyped Class)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the Attribute Group, overtype it with
another name.

Annotation (Optional) Type in any notes you need for this Attribute Group.

OK Click on this button to save the attribute group data entered and close the XSD
Attribute Group "Properties' dialog.

Cancel Click on this button to discard the attribute group data entered and close the XSD
Attribute Group "Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing XSD attribute group
information.

Click on the button to open the UML element 'Properties' dialog for the attribute
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group.

Notes

e An Attribute Group element:
- Cannot be the child of any other XSD Class
- Can contain only «XSDattribute» stereotyped UML attributes and Simple Type Classes
- Can be the source of an Association connector to another Attribute Group
- Can be the target of an Association connector from a Complex Type Class
- Cannot be the source or target of a Generalization connector
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Complex Type

An «XSDcomplexType» stereotype is applied to a generic UML Class, to tailor the generation of a complexType
definition in the Schema. You can create an «XSDcomplexType» stereotyped Class by dragging the Complex Type icon
from the XML Schema Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Complex Type

Access

To display the 'XSD complexType Properties' dialog for the selected «XSDcomplexType» stereotyped Class, use one of
the methods outlined here.

Ribbon Design > Element > Properties > Properties

Context Menu Right-click on «XSDcomplexType» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter

Other Double-click on «XSDcomplexType» stereotyped Class, or

Drag Complc icon from toolbox onto diagram (this creates a

new «XSDcomplexType» stereotyped Class)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the complexType Class, overtype it
with another name.

Model Group Click on the down-arrow and select the option that defines how the child elements
of this complexType should occur in the Schema.

e 'sequence' - the child elements must occur in the specified order
e 'choice' - only one of the child elements can occur

e 'all' - the child elements can occur in any order
MinOccurs (Optional) Type the minimum number of times this element must occur in the
Class.

Type 0 to indicate that the element is optional.
The default value is 1.

MaxOccurs (Optional) Type the maximum number of times this element can occur in the Class.
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Type unbounded to indicate that there is no limit to the number of times the element
can occur.

The default value is 1.

Annotation (Optional) Type any notes you need for this element.

Abstract (Optional) Select this checkbox to use this complexType in an instance XML file.

Mixed (Optional) Select this checkbox to allow character data to display among the child
elements.

OK Click on this button to save the complexType data entered and close the XSD

complexType 'Properties' dialog.

Cancel Click on this button to discard the complexType data entered and close the XSD
complexType 'Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing XSD complexType
information.

Click on the button to open the UML element 'Properties’ dialog for the
complexType Class.

Notes

e A complexType can:

- Contain both XSDelement and XSDattribute stereotyped UML attributes

- Contain other complexTypes as child elements

- Be a child of a Global Element

- Be the source of Association connectors to other complexTypes, Simple Types, Attribute Groups, Groups and
Model Groups

- Be the source of a maximum of one Generalization connector to either another complexType or a Simple Type
Class
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Simple Type

An «XSDsimpleType» stereotype is applied to a generic UML Class, to tailor the generation of a simpleType definition
in the Schema. You can create an «XSDsimpleType» Class by dragging the Simple Type icon from the XML Schema
Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Simple Type

Access

To display the "XSD simpleType Properties' dialog for the selected «XSDsimpleType» stereotyped Class, use one of the
methods outlined here.

Ribbon Design > Element > Properties > Properties

Context Menu Right-click on «XSDsimpleType» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter

Other Double-click on «XSDsimpleType» stereotyped Class, or

Simple Type . . .
Drag P icon from toolbox onto diagram (this creates a

new «XSDsimpleType» stereotyped Class)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the simpleType element, overtype it
with another name.

Type Either:
e  Type the name of a data type, or

e Click on the drop-down arrow and select an XSD built-in dataType from the
list, or

e  Click on the l_J button and browse for an existing «XSDsimpleType»
element as a classifier

Restriction Select this radio button to restrict the value of this simpleType to that of the
selected Type.

The various restrictions (facets) on the simpleType are available as Tagged Values
on this Class.
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List Select this radio button to specify this simpleType as a list of values of the selected
Type.

Annotation (Optional) Type any notes you need for this element.

OK Click on this button to save the simpleType data entered and close the XSD

simpleType 'Properties' dialog.

Cancel Click on this button to discard the simpleType data entered and close the XSD
simpleType 'Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing XSD simpleType
information.

Click on the button to open the UML element 'Properties’ dialog for the simpleType
Class.

Notes

e A simpleType:

e Cannot contain any «XSDelement» or «XSDattribute» stereotyped UML attributes
e Cannot contain any child Classes

e Cannot be the source of an Association connector

e Can be the target of a Generalization connector

e Can have at the most one Generalization connector to another simpleType Class

(c) Sparx Systems 2018 Page 246 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

Group

The Group Class is used to group a set of «XSDelement» stereotyped UML attributes, Complex Type Classes and
Simple Type Classes that can be referenced from an «XSDcomplexType» Class. You can create this type of element by
dragging the Group icon from the XML Schema Toolbox and dropping it directly onto a diagram.

Toolbox Icon

6 Group

Access

To display the "XSD group Properties' dialog for the selected «XSDgroup» stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on «XSDgroup» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on «XSDgroup» stereotyped Class, or
Drag O ey icon from toolbox onto diagram (this creates a

new «XSDgroup» stereotyped Class)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the Group element, overtype it with
another name.

Model Group Click on the drop-down arrow and select the value that defines how the child
elements of this group should occur in the Complex Type Class:
e sequence - to specify that the child elements must occur in the specified order

e choice - to specify that only one of the child elements can occur

e all - to specify that the child elements can occur in any order
Annotation (Optional) Type any notes you need for this element.

OK Click on this button to save the Group data entered and close the XSD group
'Properties' dialog.

Cancel Click on this button to discard the Group data entered and close the XSD group

(c) Sparx Systems 2018 Page 247 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

'Properties' dialog.
Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing XSD Group information.

Click on the button to open the UML element "Properties' dialog for the Group
Class.

Notes

e A Group element can:

e Contain only «XSDelement» stereotyped UML attributes

e  Contain Complex Types and Simple Types as child elements

e Be the source of Association connectors to other Complex Types, Simple Types and Groups
e Be the target of an Association connector from a Complex Type element

e Not be the source or target of a Generalization connector
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Any

An «XSDany» stereotyped Class allows a Complex Type Class to contain elements that are not specified in the Schema
Package. You can create it by dragging the Any icon from the XML Schema Toolbox and dropping it directly onto a
diagram.

Toolbox Icon

& Any

Access

To display the "XSD any Properties' dialog for the selected «XSDany» stereotyped Class, use one of the methods outlined
here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on «XSDany» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on «XSDany» stereotyped Class, or
Drag Bl Any icon from toolbox onto diagram (this creates a

new «XSDany» stereotyped Class)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the Any element, overtype it with
another name.

Namespace (Optional) Type the namespace to contain the elements that can be used in the
Complex Type.

ProcessContents (Optional) Click on the drop-down arrow and select the value that defines how the
XML Parser should validate these elements:

e lax - to attempt to validate the elements against their Schema; no error is
flagged when the Schema cannot be obtained

e skip - to skip validating the elements

e strict - to validate the elements against their Schema and flag an error if the
Schema is unobtainable

Annotation (Optional) Type any notes you need for this element.
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OK Click on this button to save the 'Any' element data entered and close the XSD Any
'Properties' dialog.

Cancel Click on this button to discard the Any element data entered and close the XSD
group 'Properties’ dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing «XSDany» element
information.

Click on the button to open the UML element 'Properties' dialog for the Any Class.

Notes

e An Any Class:

e Cannot contain any UML Attributes or child XSD Classes

e Cannot be the child of any XSD Class

e Cannot be the target of a Generalization connector

e Cannot be the source of an Association or Generalization connector

e Can be the target of Association connectors from Complex Types, Groups and Model Groups

e  Must be the target of at least one incoming Association connector
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Any Attribute

The «XSDany» stereotyped UML attribute allows a Complex Type element or an Attribute Group element to contain
attributes that are not specified in the Schema Package. You can create it by dragging the 'Any Attribute' icon from the
XML Schema Toolbox and dropping it onto an «XSDcomplexType» or «XSDattributeGroup» stereotyped Class.

Toolbox Icon

Any Attribute

Access

To display the "XSD anyAttribute Properties' dialog for the selected «XSDany» stereotyped UML attribute, use one of
the methods outlined here.

Ribbon With a specific «XSDany» stereotyped UML attribute selected on a diagram:

Design > Element > Features > Attributes

Context Menu With a specific «XSDany» stereotyped UML attribute selected on a diagram:
Right-click on attribute | View Properties

Keyboard Shortcuts With a specific «XSDany» stereotyped UML attribute selected on a diagram:
F9
Other Double-click on the «XSDany» stereotyped UML attribute, or

Drag Any A icon from the Toolbox and drop it onto an
«XSDcomplexType» or «XSDattributeGroup» stereotyped Class (this creates a new
«XSDany» stereotyped UML attribute)

Define Properties

Field/Button Action
Name If you do not want to use the default name of the attribute, overtype it with another
name.
Namespace (Optional) Type the namespace to contain the attributes that can be used in the

Complex Type or Attribute Group elements.

ProcessContents (Optional) Click on the drop-down arrow and select the value that defines how the
XML Parser should validate these attributes:

e lax - to attempt to validate the attributes against their Schema; no error is
flagged when the Schema cannot be obtained

e skip - to skip validating the attributes
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e strict - to validate the attributes against their Schema and flag an error if the
Schema is unobtainable

Annotation (Optional) Type any notes you need for this attribute.

OK Click on this button to save the attribute data entered and close the XSD
anyAttribute 'Properties’ dialog.

Cancel Click on this button to discard the attribute data entered and close the XSD
anyAttribute Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing «XSDany» attribute
information.

Click on the button to open the attribute properties for the «XSDany» attribute.

Notes

e  Only Complex Type and Attribute Group elements can have this UML attribute
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Union

A Union Class is a Simple Type element that defines a collection of Simple Types. You can create it by dragging the
Union icon from the XML Schema Toolbox and dropping it directly on a diagram.

Toolbox Icon

Union

Access

To display the 'XSD union Properties' dialog for the selected «XSDunion» stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on «XSDunion» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on «XSDuniony stereotyped Class, or
Drag Unian icon from toolbox onto diagram (this creates a

new «XSDunion» stereotyped Class)

Define Properties

Field/Button Action
Name If you do not want to use the default name of the Union, overtype it with another
name.

Member T N
crmber 1Ypes Click on the l_J button to display the 'XSD Union Members' dialog, and select

built-in XSD datatypes and Simple Type elements to be members of the collection.

e Choose - Instead of typing or selecting values in the 'Class Name' field, click
on this button to display the 'Select Classifier' browser and locate and select a
Simple Type element; click on the OK button to close the browser and
immediately add the selected element to the 'Type Details' list
This option is generally used to specify objects that are in the same Package as
the Union element, but you can select objects in any other Package also

e Add - Click on this button to add the data type or element specified in the
'Class Name' field to the 'Type Details' list

e Accept classifier even if not in model - Select this checkbox to include
elements or data types that have been named but that are not present in the
same model Package as the Union element

e  Type Details - Review the list of selected elements or data types; if you intend
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to remove an object from the list, highlight it and click on the Delete Selected
button

e Delete Selected - Click on this button to remove the currently-selected
Classifier from the 'Type Details' list

e Close - Click on this button to close the 'XSD Union Members' dialog and to
list the selected elements and data types in the 'Member Types' field

Annotation (Optional) Type any notes you need for this element.

OK Click on this button to save the attribute data entered and close the XSD union
'Properties' dialog.

Cancel Click on this button to discard the attribute data entered and close the XSD union
'"Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing «XSDunion» element
information.

Click on the button to open the UML element 'Properties' dialog for the
«XSDunion» element.

Notes

e  When you click on the Close button on the XSD union 'Properties' dialog, a Generalization connector is added to the
diagram from the XSD Union element to each of the member elements on the same diagram; any elements not on
the same diagram are listed in the top right corner of the XSD Union element

e Ifthe Member Types that are not on the same diagram as the Union element are not listed, select 'Start > View >
Preferences > Diagram > Behavior' and select the 'Show Hidden Parents' checkbox

e A Union element:
- Cannot contain any child Classes
- Cannot contain any «XSDelement» or «XSDattribute» stereotyped UML attributes
- Cannot be the source of an Association connector
- Can be the target of an Association connector from a Complex Type element
- Can be the target of a Generalization connector from a Simple Type element

(c) Sparx Systems 2018 Page 254 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

Model Group

You can create an «XSDsequence», «XSDchoice» or «XSDall» stereotyped Class by dragging the Model Group icon
from the XML Schema Toolbox and dropping it directly onto a diagram.

An «XSDsequence» model group (the default model group type) is a container for the attributes and associations owned
by the Class. The model group is in turn added to the model groups of the Class's respective owners. Tagged Values
specified by owners of the Class persist through to the child elements of the model group; if memberNames are
unqualified for a complexType, so are the children of this model group when added to that complexType.

Toolbox Icon

Maodel Group

Access

To display the 'XSD Model Group Properties' dialog for the selected «XSDsequence», «XSDchoice» or «XSDally»
stereotyped Class, use one of the methods outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on «XSDsequence», «XSDchoice» or «XSDally» stereotyped Class |
Properties
Keyboard Shortcuts Alt+Enter
Other e Double-click on «XSDsequence», «XSDchoice» or «XSDall» stereotyped
Class, or
C
e Dragthe Modcl E i icon from the Toolbox onto the

diagram (this creates a new Model Group element; you can choose from the
«XSDsequence», «XSDchoice» or «XSDally» stereotypes, of which
«XSDsequence» is the default)

Define Properties

Field/Button Action

Name If you do not want to use the default name of the Model Group, overtype it with
another name.

Model Group Click on the drop-down arrow and select the value that defines how the child
elements of this group should occur in the Complex Type Class:

e sequence - to specify that the child elements must occur in the specified order;
creates an «XSDsequence» stereotyped Class

e choice - to specify that only one of the child elements can occur; creates an
«XSDchoice» stereotyped Class
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e all - to specify that the child elements can occur in any order; creates an
«XSDall» stereotyped Class

MinOccurs (Optional) Type the minimum number of times this element must occur in the
Class.

Type 0 to indicate that the element is optional.
The default value is 1.

MaxOccurs (Optional) Type the maximum number of times this element can occur in the Class.

Type unbounded to indicate that there is no limit to the number of times the element
can occur.

The default value is 1.

Annotation (Optional) Type any notes you need for this element.

OK Click on this button to save the Model Group data entered and close the XSD
element 'Properties' dialog.

Cancel Click on this button to discard the Model Group data entered and close the XSD
element 'Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing Model Group element
information.

Click on the button to open the UML element 'Properties’ dialog for the Model
Group Class.

Notes

e A Model Group:

e Can contain only «XSDelement» stereotyped UML attributes

e Can contain Complex Types and Simple Types as child elements

e Can be the source of Association connectors to Complex Type, Simple Type, Group and Model Group elements
e  Must be the target of least one incoming Association connector from a Complex Type

e Cannot be the source or target of a Generalization connector
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Enumeration

An Enumeration defines a list of acceptable values for the Class. You can create an Enumeration element by dragging the
Enum icon from the XML Schema Toolbox and dropping it directly onto a diagram.

Toolbox Icon

Ed Enum

Access

To display the 'XSD enumeration Properties' dialog for the selected «enumeration» stereotyped element, use one of the

methods outlined here.
Ribbon
Context Menu
Keyboard Shortcuts

Other

Define Properties

Field/Button

Name

Type

Values

Annotation

OK

(c) Sparx Systems 2018

Design > Element > Properties > Properties
Right-click on «enumeration» stereotyped element | Properties
Alt+Enter

Double-click on «enumeration» stereotyped element, or

Drag Bl Enum con from toolbox and drop directly onto the diagram (this creates

a new «enumeration» stereotyped element)

Action

If you do not want to use the default name of the Enumeration, overtype it with
another name.

Either:
o  Type the name of a data type, or

e Click on the drop-down arrow and select an XSD built-in dataType from the
list, or

e  Click on the E] button and browse for an existing XSDsimpleType element

Type each of the values, separated by commas, for the selected Type.

These values are listed on the element as attributes.
(Optional) Type any notes you need for this element.
Click on this button to save the Enumeration element data entered and close the

XSD enumeration "Properties' dialog.
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Cancel Click on this button to discard the Enumeration element data entered and close the
XSD enumeration "Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing Enumeration element
information.

Click on the button to open the UML element 'Properties’ dialog for the
Enumeration Class.

Notes

e An Enumeration:

e Cannot contain any «XSDelement» or «XSDattribute» stereotyped UML attributes
e Cannot contain any child Classes

e Cannot be the source of an Association connector

e Can be the target of a Generalization connector

e Can have at most one Generalization connector to a Simple Type Class
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XML from Abstract Class Models

You can model XML schemas using only simple, abstract Class models. This makes it possible for an architect, for
example, to start working at a higher level of abstraction without concern for the implementation details of a Schema.
Whilst such an abstract model can subsequently be refined using the XML Schema' pages of the Toolbox, it can be also
be generated directly by Enterprise Architect's Schema Generator, in which case the Schema Generator applies a set of
default mappings to convert the abstract model to an XSD file.

Example
Structure Detail
Diagram This is a simple Class element version of the earlier Employee Details example
model. It does not use XSD-specific stereotypes or Tagged Values.
EmployeeRecords) Person Contactinfo
bithDate: string +contactDetsils e i
firstName: string 1|- homePhone: string
gender string - mobilePhone: string
surblams: string - officePhone: string
- strestdddress: string
asnumerstions
Status
Employee
a.- P o Full-Time
- _:-_5'1.".5'11.. string Part-Time
jobTitle: string Cazus
startDate: Date —
Caontract
status: Status
Schema This schema fragment can be generated from the example model:

<?xml version="1.0"?>

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:simpleType name="Status">
<xs:restriction base="xs:string">
<xs:enumeration value="Full-Time"/>
<xs:enumeration value="Part-Time"/>
<xs:enumeration value="Casual"/>
<xs:enumeration value="Contract"/>
</xs:restriction>

</xs:simpleType>

<xs:element name="Person" type="Person"/>
<xs:complexType name="Person">

<Xs:sequence>
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<xs:element name="firstName" type="xs:string"/>
<xs:element name="surName" type="xs:string"/>

—n"

<xs:element name="birthDate" type="xs:string"/>
<xs:element name="gender" type="xs:string"/>
<xs:element name="contactDetails" type="ContactInfo"/>
</xs:sequence>

</xs:complexType>

<xs:element name="Employee" type="Employee"/>
<xs:complexType name="Employee">
<xs:complexContent>

<xs:extension base="Person'">

<xs:sequence>

<xs:element name="status" type="Status"/>
<xs:element name="jobTitle" type="xs:string"/>
<xs:element name="startDate" type="xs:date"/>
<xs:element name="department" type="xs:string"/>
</xs:sequence>

</xs:extension>

</xs:complexContent>

</xs:complexType>

<xs:element name="EmployeeRecords" type="EmployeeRecords"/>
<xs:complexType name="EmployeeRecords">
<xs:sequence>

<xs:element name="Employee" type="Employee" minOccurs="0"
maxOccurs="unbounded"/>

</xs:sequence>
</xs:complexType>
<xs:element name="ContactInfo" type="ContactInfo"/>
<xs:complexType name="ContactInfo">
<xs:sequence>

_n

<xs:element name="homePhone" type="xs:string"/>

<xs:element name="mobilePhone" type="xs:string"/>

" —n

<xs:element name="officePhone" type="xs:string"/>

<xs:element name="email" type="xs:string"/>

— — ]

<xs:element name="streetAddress" type="xs:string"/>
</xs:sequence>
</xs:complexType>

</xs:schema>
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Default UML to XSD Mappings

When you are defining simple schemas using abstract Class models, the Enterprise Architect Schema Generator
translates the UML information to XSD using a default mapping of UML to XSD constructs. These defaults are also
used by the Schema Generator to generate unstereotyped elements in an abstract model.

When you model XML Schema using the "XML Schema' pages of the Diagram Toolbox, the stereotypes and Tagged
Values of the Toolbox elements override the default mappings.

Constructs

UML Construct Default XSD Production Rules

Package A Schema element is generated for the target Package. If the target Package
includes Classes from another Package, which has the Tagged Values
targetNamespace and targetNamespacePrefix set, these are included as attributes of
the Schema element.

In addition, an import or include element is created for each referenced Package:

e Aninclude element is used if the external Package shares the same
targetNamespace Tagged Value as the target Package

e An import element is used where the targetNamespaces differ

Class A root-level element declaration and complexType definition are generated. The
element name and type are the same as the Class name. An XSD sequence Model
Group is also generated, to contain UML attributes generated as elements.

Attribute An element is declared for each Class attribute. The element name is set to that of
the UML attribute name. This is prefixed with the Class name to make the element
unique. The minOccurs and maxOccurs attributes are set to reflect the attribute
cardinality.

If the attribute refers to another Class, the element declaration is followed by a
complexType definition, which contains a reference to the appropriate
complexType.

Association An element is declared for each Association owned by a Class. The element name
is set to that of the Association role. The minOccurs and maxOccurs attributes
reflect the cardinality of the Association.

Generalization For single inheritances, an extension element is generated with the base attribute set
(Inheritance) to the base Class name. The UML attributes of the child Class are then appended to
an XSDall Model Group within the extension element.

Enumeration A simpleType element is declared for the Enumeration with the name attribute set
to the Enumeration name. A Restriction element is generated with base set to string.
Each of the Enumeration attributes is appended to the Restriction element as XSD
Enumeration elements with value set to the UML attribute name. Any type
specification for the UML attributes is ignored by the schema generator.

Notes
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e Ifleft unspecified, the minOccurs and maxOccurs attributes default to 1

e Ifthe direction of the Association is unspecified, the owner is assumed to be the source
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Generate XSD

When you have developed your XML Schema model, either as an abstract Class model or a tailored XSD Class model,
you can forward-engineer it into W3C XML Schema (XSD) files using the Generate XML Schema feature. As an XML
Schema corresponds to a UML Package in Enterprise Architect, XML Schema generation is a Package-level operation.

You define the location of the file into which the XML Schema is to be generated, in the Schema Package element in
your model.

Access

Ribbon Code > Schema > XSD > Export an XML Schema (XSD) File

Generate Schema files

Option Action

Encoding Either:
e  Click on the drop-down arrow and select the XML encoding scheme to use, or
e  Click on the Default button to apply the default encoding scheme (UTF-8)

Generate global element Selected by default to generate Schema in the Garden of Eden style, containing a
for all global global element.
ComplexTypes ('Garden of

Clear the checkbox if you want to omit the global element.
Eden' style)

Generate XSD for Select the checkbox to generate Schema for Packages that are referenced by any of
Referenced Packages the Packages selected on this dialog.

Prompt when missing Select the checkbox to prompt, during Schema generation, for a filename for a
Filename referenced Package if the path into which to generate the Schema file is missing.

This option is not available if the 'Generate XSD for Referenced Packages' option is
not selected.

Use relative-path to Select the checkbox to use a relative-path in the XSD import (or XSD include)
reference XSDs (if statement when referencing external Packages, provided that the schemal.ocation
'schemal ocation' tag is tag is empty on the referenced Packages.

empty) You set the 'Schema File' field on the 'XSD Schema Properties' dialog (the element

'"Properties' dialog for a Schema element) for the referenced and referencing
XSDschema stereotyped Packages, so that the relative-path is correctly determined.

Generate XSD for Child Select the checkbox to generate schema for child Packages of the selected Package,
packages and then select either:

e Include all packages - to list all child Packages under the parent Package in the
list box, or

e Include <XSDschema> packages - to list only those Packages that have the
stereotype «XSDschemay
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The list-box shows, for each Package, the Package name and the file path into
which the schema file can be generated (if set).

To change the file path for a Package, double-click on the entry in the list-box and
type in or browse for the new file path in the prompt field.

If the Package has a filepath already set, its checkbox is selected by default, to
generate an XSD schema; if you do not want to generate an XSD schema from that
Package, you can deselect the checkbox.

If you select the checkbox against a Package that does not have a filepath set, the
prompt automatically displays for the filepath.

Generate Click on this button to generate the Schema for each of the Packages selected in the
list-box.

Close Click on this button to close the dialog, without saving your option selections.

View Schema Click on this button to view the generated Schema for a Package highlighted in the
list-box.

Progress Check the progress of Schema generation.

(c) Sparx Systems 2018 Page 264 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

Generate Global Element

Enterprise Architect, by default, generates XML Schema in the Garden of Eden style. For every global
XSDcomplexType stereotyped Class, the system generates a global element.

Example

You can change the specified default behavior by de-selecting the 'Generate global element for all global ComplexTypes'
checkbox on the 'Generate XML Schema' dialog. Then, the generated XSD no longer contains the global element; that is,
it no longer has the lines:

e  <xs:element name="ContactInfo" type="ContactInfo"/> and

e <xs:element name="Person" type="Person"/>

class GenX SDExample - . . . .
=x5 element name="Contactinfo” type="Contactinfo”/=

=x5 complexType name="Contactinfo™=
<¥SSequence=
=x5:element name="email” type="xs:string” minOccurs="1" maxOccurs="17=
=x5:element name="homePhone” type="xs:string” minOccurs="1" max0ccurs="17=
=x¥s:element name="mobilePhone” type="xs:5tring”™ minCccurs="1" maxOccurs="1"=
=x¥s:element name="officePhone” type="xs:string” minOccurs="1" maxOccurs="1"=
=x5:element name="streetAddress” type="xs:string” minQccurs="1" maxOccurs="1"=
=f¥5.5equence=
=fys.complexType=

wXSDcomplexTypes
Contactinfo L1

+contactDetsils

=x5element name="Ferson” type="Ferson™=

=x5 complexType name="Ferson™=

«XSDcomplexTypes “rsIsequence= L . i L L o

Person =x5:element name="binthDate” type="xs:string™ minOccurs="1" max0ccurs="1"=
=x5:element name="firsthame” type="xs:string™ minOcours="1" maxOcours="1"=
=xs:element name="gender” type="xs:string” minOccurs="1" maxOccurs="1"/=
=xs:element name="surName” type="xs:string” minQccurs="1" maxQccurs="1"=
=xs:element name="contactDetails” type="Contactinfo” minQccours="1" maxCccurs="1"=
=f¥s.5equence=
=fys.complexType=

class GenXSDExample | | <ys-complexType name="Contactinfo™

=¥E Sequences
=XSDcomplexType= =xs:element name="email” type="xs:string” minOccurs="1" max0ccurs="1"=
ETIEE T =x5:element name="homePhone” type="xs:string” minOccurs="1" maxOccurs="17=
=xs:element name="mobilePhone” type="xs:5tring” minQccurs="1" maxOccurs="1">
=x5:element name="officePhone” type="xs:string” minOccurs="1" maxQccurs="1"=
=xs:element name="streetAddress” fype="xs:string” minOccurs="1" max0ccurs="1"=
=hs Sequences=
=Hs complexType=

+oontactDetails

=xs:.complexType name="Person™=
X5 SeUence=
=x5:element name="binthDate™ type="xs:string™ minOccurs="1" maxQccurs="1"=
=x5:element name="firsthame” type="xs:string” minOccurs="1" maxOccurs="1"=
=xg.element name="gender” type="xs:string” minOccurs="1" maxQOccurs="1"=
=x5:element name="surMName” type="xs:string” minOccurs="1" maxQOccurs="1"=
=xg:element name="contactDetails™ type="Contactinfo™ minOccurs="1" maxOccurs="17=
=hSsequences
=hs complexType=

«XSDcomplexTypes
Person
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Import XSD

To reverse engineer a W3C XML Schema (XSD) file to create or overwrite a Package of your UML Class model, you
can use the XML Schema Import facility.

Access

Ribbon Code > Schema > XSD > Import an XML Schema (XSD) File

Import Schema files

Option Action
Package Displays the name of the selected target Package.
Direct N
frectory Type in or browse for (click on LJ) the directory containing the source XSD
file(s).
Selected File(s) Lists the XML Schema(s) currently available for import.

Import global elements
with "Type" postfix

e To select a single file, click on it
e To select several individual files Ctrl+click on each file

o To select a range of files, press Shift and select the first and last file in the
range

Select this checkbox to treat the global element and the ComplexType it is referring
to as two separate entities.

Import referenced XML Select this checkbox to import any XML Schema that is being referenced by any of
Schema(s) the files selected in the 'Selected File(s)' field.

Create Diagram for XML Select this checkbox to create a Class diagram under each imported XSDschema
Schema(s) Package.

Import XSD Select the appropriate radio button to indicate how the inline XSDelements and

Elements/Attributes as

XSDattributes are to be imported into a Class, either as:
e UML Associations or
e UML attributes

Import Click on this button to begin the XSD import.

Close Click on this button to close the dialog, without saving your option selections.
Help Click on this button to display this Help topic

Progress Displays system messages indicating the progress of the Schema import.
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On imports containing a large number of external references, it can be useful to
capture the progress messages to check exactly what has been imported. To do this,
right-click on the messages and:

e Copy the selected messages to the clipboard (select the 'Copy Selected to
Clipboard' menu option)

o Copy all the messages to the clipboard (select the 'Copy All to Clipboard' menu
option), or

e Save all the messages to a file (select the 'Save to File' menu option)

Notes

e Ifan XML Schema file being imported already exists in the model, Enterprise Architect skips importing the file
e References to XSD Primitive Types are always imported as UML attributes
e References to XSD constructs in external Schema files are always imported as UML attributes

e Enterprise Architect uses the schemaLocation attribute in the XSD Import and XSD Include elements of an XML
Schema to determine the dependencies between the files; this attribute must be set to a valid file path (and not a
URL) for the dependent XML Schema(s) to be imported correctly
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Global Element and ComplexType

Some XML Schemas have ComplexType elements with the same name as the referring global elements, but with the
suffix '"Type', as shown:

<xs:element name="Address" type="AddressType"/>

<xs:complexType name="AddressType">
<xs:sequence/>

</xs:complexType>

On XSD import, by default, Enterprise Architect treats this global element and its bounding ComplexType as a single
entity, and creates a single XSDcomplexType stereotyped Class with the same name as the global element, as shown:

wX5DcomplexTypes
Address

You can change this default behavior by selecting the Tmport global elements with "Type" postfix' checkbox on the
Tmport XML Schema' dialog. When you select this option, the system treats the global element and the ComplexType it
is referring to as two separate entities. For the example, the system creates an «XSDtopLevelElement» stereotyped Class
for the global element and an «XSDcomplexType» stereotyped Class for the ComplexType, connected as shown:

wiSDocomplexTypes
AddressType

wi 50toplevelElements
Address

Notes

e Enterprise Architect treats these two definitions as separate entities irrespective of whether the 'Tmport global
elements with "Type" postfix' checkbox is selected or unselected:

<xs:element name="HomeAddress" type="AddressType"/>
<xs:complexType name="AddressType">

<xs:sequence/>
</xs:complexType>
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XSL Transforms

Enterprise Architect provides facilities for modeling and executing XSL Transformations, which you use to convert input
documents into XML or other types of document using XSL stylesheets. These facilities include:

e  Custom editing of .xml and .xsl files
e XML document validation
e  Stylesheet debugging

You can model a transformation using either file system files or model documents (Artifacts, where the file contents are
stored in the model and can thus be shared by users of that model), on a custom XML Transform diagram. On this
diagram you can create xml documents and stylesheets, link them to a transformation (Activity) and then execute or
debug the transformation. The progress and success/failure of the transformation is shown on the "XSLT' tab of the
System Output window. If you want to capture and review the output, you can optionally direct it via your model to an
output file.

Create the XML Transform Diagram

Step Action

1 In the Project Browser, right-click on the appropriate Package and select the 'Add Diagram' option.

2 In the 'New Diagram' dialog, type an appropriate diagram name in the 'Name' field (if necessary) and click
on 'Extended' in the 'Select From' list and 'XML Transform' in the 'Diagram Types' list. Click on the OK
button.

The new diagram opens, with the Diagram Toolbox showing the 'XML Transformation' page.

Artifact Elements in the XML Transformation Toolbox

Artifact Description

XML Transform The model reference for the transformation, providing inputs and optional outputs.
Used to run or debug the transformation.

Inputs: XML File, XSLT
Outputs: Output Artifact (Optional)

XSLT Identifies the stylesheet to execute.
Inputs: N/A
Outputs: N/A

XML File Identifies the input document to transform.
Inputs: N/A
Outputs: N/A

XSD Identifies the schema that can be used, optionally, to automatically perform XML

validation on the output document.
Inputs: Output Artifact, XML File, (or optional both)
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Outputs: N/A

Output Artifact Use this Artifact to define the output of an XSLT operation. The Artifact provides
the file path to use when output is created by the transform. To select or name the
output file, double-click on the Artifact to display its properties and enter the file
path under the 'Files' tab. To make use of the Artifact, draw a trace connector to it
from the transform element.

Manually Validate documents

Using Enterprise Architect, you can perform XML validation both of documents to be transformed and of XSLT
stylesheets.

To run the validation, right-click in the XML document or stylesheet in the XSL Debugger and select 'XML Validation'.
A prompt displays to confirm if you are validating against a document type definition or an XML Schema.

e For a document type definition, simply click on the OK button; the validation proceeds

e For an XML schema, select the appropriate radio button to identify if the validation grammar is defined within the
document or elsewhere; if elsewhere, enter the namespace and URL or file path for the grammar

If errors are found during a debugging run, they will be output to the Debugger window (press Alt+8 to display this
window).

If errors are found during a normal validation run, they will be output to the 'XSL' tab of the System Output window
(press Ctrl+Shift+8 if this window does not display automatically). To locate the error in the document, double-click on
the error message.

XSLT Processor and Version

The XSL Processor used in these features is built from the Apache Xalan Project (C++ version 1.11)

(c) Sparx Systems 2018 Page 270 of 415 Created with Enterprise Architect


https://xalan.apache.org/

User Guide - Software Modeling Advanced 16 January, 2019

Model an XSL Transformation

When you model an XSL Transformation, you can either draw on files that already exist in your file system, or you can
create the contents of the stylesheet and source within the model elements.

Model elements from existing files

This is the simplest and most common method for modeling transformations. When you drag a file on to the XML
Transform diagram, the appropriate Artifact element is generated for you. You can then use the Quick Linker to link the
file Artifact elements as inputs to the XML Transform element, using Trace connectors.

Optionally, you can:

Specify an alternative output location (file) by linking an XML File or Output Artifact to a Trace connector from the
XML Transform Artifact

Validate the output document by dragging an XSD schema file on to the diagram and connecting the resulting XSD
element to any Output Artifact of the XML Transform element

Step Action

1

Open your file browser and the XML Transform diagram.

In the file browser, click on the input file and drag it onto the XML Transform diagram.
A prompt displays to save the file as an:
e External Artifact, where the XML File Artifact serves as a shortcut to the file in the file system

e Internal Artifact, where the file content is read into the XML File Artifact and stored inside the
model; you would select this option to make the source file contents available to other users of the
model

Select the 'External Artifact' option.
An XML File Artifact element is generated for the input file.

In the file browser, click on the XSL stylesheet file and drag it onto the XML Transform diagram.
In response to the prompt, select the 'External Artifact' option.

An XSLT element is generated for the stylesheet file.

Drag the XML Transform icon from the Toolbox onto the diagram, to create an XML Transform Activity
element. If you prefer, give this element a new name.

Dragging the Trace icon from the 'Common' Toolbox page, create relationships between the:
e Input XML file element and the transformation Activity element

e  XSLT Stylesheet file element and the transformation Activity element

(Optional.)

e Ifyou want to capture the output in a file, locate the appropriate file in the file browser and drag it
onto the diagram to generate another File Artifact; link it to the XML Transform element with a Trace
connector

e If you want to validate the output document, locate the XSD schema file in the file browser and drag
it on to the diagram to generate an XSD element; link this to the output File Artifact (or any Output
Artifact) of the Transform element

(c) Sparx Systems 2018 Page 271 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced

Press Ctrl+S to save the diagram contents.

16 January, 2019

If the output is intended to be HTML, your diagram might resemble this:

InputStylesheet

axmiFiles 3
Input XML A
==
| xtraces
|
|
\
-
sxmiTransforms
XML Transformation atraces
D
|
|
I
xzlts 1 | wtraces

Modeling elements from scratch

Output HTML =]

wxsdn
X5D Validation

When you use the 'XML Transformation' Toolbox to create XSLT and XML File elements, the system stores these as
model documents. You double-click on the elements on the XML Transform diagram to open the model documents in
Enterprise Architect's XSLT Debugger, where you can write and edit the file contents. When the document is saved, the
contents will be saved back to the model.

Otherwise, the process of modeling a transformation is the same as described in Modeling elements from existing files.

Edit Documents with the XML Editor

Enterprise Architect provides a robust and powerful XML editor with many features including:

Intelli-sense

Contextual structure tree providing quick alternative navigation (tip: press Ctrl+1 to toggle document tree view)

Custom icons for XSL and XSD document elements

Code completion and

Validation of document and referenced schemas

The XML Editor will open when any document with an XML declaration is opened within Enterprise Architect.
(Alternatively, press Ctrl+Shift+0.) The XSLT Debugger uses two XML editors side-by-side, to display both the
stylesheet and the document being transformed.
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Execute an XSL Transformation

After you have modeled an XSL Transformation, you can execute it directly from the model diagram. You can also
perform the transformation directly from the XSL Stylesheet and input files.

Execute the Transformation From the Diagram

Step Action

1 On the XML Transform diagram, right-click on the XML Transform Activity element and select the 'Run
XSL Transformation' option.

The XSLT Debugger view displays, showing the stylesheet (.xsl) file and XML document used in the
transformation.

The System Output window also displays, showing the error or success messages in the 'XSL' tab. (Press
Ctrl+Shift+8 if the System Output window does not display.)

If you have set up validation of the output, the System Output window also shows the validation
comments.

2 If you have directed the output to a file via an Output or File Artifact, press F12 to view the output.
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Debug an XSL Transformation

When you use the XSLT debugger to run a transformation you can control the process and inspect the state of the
transformation using Enterprise Architect's debugger in combination with breakpoints. The XSLT Debugger provides a
Run button and various Step buttons. You set breakpoints by clicking in the left margin of the stylesheet.

When a step completes or a breakpoint is encountered, the context of the transformation - including any parameters to
template calls - can be viewed in the Locals window ('"Execute > Windows > Local Variables'). You can also display the
Call Stack ('Execute > Windows > Call Stack) to see how the current state of the transformation was reached.

Debug the Transformation

Step Action

1 On the XML Transform diagram, right-click on the XML Transform Activity element and select the
'Debug XSL Transformation' option.

The XSLT Debugger view displays, showing the stylesheet (.xsl) file and XML document used in the
transformation, which is automatically initiated. The currently executing statement in the stylesheet is
highlighted.

Across the top of the view is a debugger toolbar, providing the normal debugging options to Start, Pause,
Step Over, Step In, Step Out and Stop the debugging process. The final icon in the toolbar provides the
option of hiding or showing the '.xml source' tab in the view. You can use these buttons to repeat and
control the debugging process.

The System Output window also displays, showing the debugger progress messages on the 'XSLT
Transformation' tab. (Press Ctrl+Shift+8 if the System Output window does not display.)

Error messages are directed to the Debugger window (press Alt+8). You can also use the Debugger
window toolbar buttons and options to control debugging of the XSL Transformation.

2 If necessary, select to display the Locals window and the Call Stack.
Click on the left margin of the XSLT Debugger stylesheet panel and set any Breakpoints you want to use

to check processing.

3 Run the debugger again and examine the execution as indicated by the System Output window, Call
Stack, Locals window, and any other Debugger or Execution Analysis tools you want to apply.
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XML Validation

Enterprise Architect provides validation of XML documents. Documents can be verified against XML schema or Data
Type Definitions (DTD). Validation is performed from within an Enterprise Architect editor using its context menu.
Often an XML document will contain information relating to the schema that it conforms to. You can, however, choose
to override this, validating the document against any schema, either at a path on your local machine or at a URL. This
example demonstrates the use of the feature for a document that contains an incorrect attribute.

Access

Context Menu Accessible from context menu of any editor window displaying xml content.

Right-click in editor window and choose 'XML Validation'

XML Document Validation

Step Action

1 Open the XML document to be validated.
2 Use the editor context menu and select the XML Validation' option.
3 Select the grammar of choice from the available options:

e XML Schema (default)
e Data Type Definition

4 Select the schema location. 'Defined in document' is selected by default. It is usual for an XML document
to specify the schemas that govern its content. To choose a different schema from that defined in the
document, select 'External' and provide either a URL or a file path. Examples:

e  http://mydomain/myschema.xsd

e c:\mydomain\myschema.xsd

5 Click OK. The output of the validation will be displayed in the XML Validation' tab of the System Output
window.

XML Document Validation Example
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portfolio.xml v 3
Chea\samples'wmiportfolio.xml

REF- F-28 REE Boe@E (oo =

4 @ portfolic "http:/fwww.w3.org/2001/XMLScl 1 <7zml wversion="1.0" standalons="no" 77>
& xminsxsi = http:/fwww.w3.org/2001/X 2 <portfolico Emlns:zsi="http://www.w3.o0rg/200
&l xsi:noNamespaceSchemalocation = 3 Zzi:noNamespaceichemalocation="porticlio
[» @& stock "nyss" 4 E <stock exchange="nyss":>
[+ @ stock "nasdag" 5 <nams>ZacE corp</names>
[» @ stock "nasdag" 6 <symbol>ZCEM</symbol>
7 <price>28.875</price>
8T </stock>
9 <stock ezxchange="nasdaq">
10 <name>zaffymat inc</nams>
11 <gsymbol>ZFFX</symbol>
1= <price>32.250</price>
13 1 </stock>
115 <stock szchangs="nasdaq">
15 <nams>zysmergy inc</nams>
16 <gsymbol>Z¥S5Z</symbol>
17 <price>Z20.313</price>
18 | </stock>
13 "</portfolio>
20

Figure 1: The XML document with an invalid attribute value 'nyss'

In this example, the document describes a stock item that has an invalid exchange code 'nyss'. As can be seen from this
schema, the only valid values for the 'exchange' attribute are 'nyse', 'nasdaq' or 'ftsi'".

portfolio.xsd v 5
C:hea'\samplesixmlyportfolio.xsd
REEE- BB A8 L@ = (goba) B
A g xsschema 1 <7?Eml version="1.0"7%>
@ xminsxs = http://www.w3.0rg/2001/% Z[H<zs:schema Zmlns:zs="http://wWw.w2.0rg/2001/¥ML3chema™ =1
@ elementFormDefault = qualified 3 H <Es:element name="pertfolio™>
A &4 Simple Types 4[] <Es:complexType>
4 [E] category 5 <ES:sequence’
@& name = category 6 [ <Es:slemsnt nams="stock" minOccurs="1" ma:
4 = T H <Es:complexType>
@ base = xsistring B E <X5:sequence>
4 [E] 9 <Es:element name="name" type=
@ value = nyse 10 <xs:element name="symbol" typ:
@ value = nasdag 11 <Es:element name="price" type:
value = ftsi 1z 7 </xs5:sequence>
4 B Elements 13 <gs:attribute name="exzchangs" typ
4 [El portfolio 14 7 </Zs:complexType>
@& name = portfolio 15 </xs:elemsnt>
4 [T] 16 [ </xs:sequence>
F 177 </zs:complexType>
4 Bl stock [1.%] 18 [ </Es:element>
@ name = stock 19 <Es:s3impleType name="category">
@ minOceurs = 1 20 E <Es:restriction base="zZs:string">
@ maxOccurs = unl 21 <Es:enumeration valus="nyse"/>
4 [T 22 <gs:enumsration valus="nasdaq"/>
I» & 23 <Es:enumetration value="ftsi"/>
[> @l exchange : ¢ 24 [ </E3:restriction>
25 | </Es3:s5impleType>

26 <fxs:s5chema>

Figure 2: The XML Schema describing permitted stock exchange codes
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This image shows the schema used in the validation. The declaration of a 'portfolio’ element can be seen here to be made

up of one or more 'stock' elements. Each stock element in turn, requires an 'exchange' attribute naming a code for the
stock exchange in question.

Set Validation Grammar x

Grammar: XML Schema -

Location
Defined in document
External

Mamespace:

LURL:

| }C:'gea \samples\xml\portfolioxsd ...

OK Cancel

Figure 3: The XML validation' dialog naming a local schema file

This is the 'XML Validation' dialog. It is accessible from the context menu of any editor in Enterprise Architect that
holds XML content. Here you can select the schema to use in the validation. In the example the processor will validate

the document using a local schema file. This just happens to be the same schema named by the document, but it could be
any schema (a development or later version of the schema for example).

System Qutput v 1x

XML Validation of Clapache\xsl\portfolio.xml| against Clapache\xsh\portfolio xsd
Error at file Ch\apache\xsl\portfolioxml, Line 4, Char 25

Messagevalue 'nyss' not in enumeration

¥ML Validation had errors

4 4 » M |Script X5LT Transformation XML Validation 4

Figure 4: The System Output window showing validation error

This image shows the results of the validation. The attribute value 'nyss' has been identified as being incorrect according

to the enumeration described by the schema. Double-clicking the error will display the line of code in the editor where it
can easily be corrected.
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Service Oriented Architecture

Service Oriented Architecture (SOA) is an architectural paradigm for defining how people, organizations and systems
provide and use services to achieve results.

A service is an offer of value to another through a well-defined interface and available to a community (which could be
the general public). A service results in work provided to one by another.

Service Oriented Architecture (SOA) is a way of organizing and understanding (representations of) organizations,
communities and systems to maximize agility, scale and interoperability. The SOA approach is simple - people,
organizations and systems provide services to each other. These services allow us to get something done without doing it
ourselves or even without knowing how to do it - enabling us to be more efficient and agile. Services also enable us to
offer our capabilities to others in exchange for some value - thus establishing a community, process or marketplace. The
SOA paradigm works equally well for integrating existing capabilities as for creating and integrating new capabilities.

(Derived from Service oriented architecture Modeling Language (SoaML) - Specification for the UML Profile and
Metamodel for Services (UPMS) (OMG document ad/2008-11-01); pp. 25-26.)

In modeling and developing a complete Service Oriented Architecture in Enterprise Architect, you can work with any or
all of:

e XML Schema Definition (XSD), also known as XML Schema - an XML technology that is used to specify the rules
to which an XML document must adhere; Enterprise Architect provides a Schema Composer interface to help you
model and generate XML schema

e XSL Transformations to convert input documents into XML or other types of document using XSL stylesheets, for
which you use the XSLT Editor and Debugger for modeling and executing the transformations

e Web Services Description Language 1.1 (WSDL) - a key XML-based language for describing web services

e Service oriented architecture Modeling Language (SoaML) - a standard method of designing and modeling SOA
solutions using the Unified Modeling Language (UML)

e Service-Oriented Modeling Framework (SOMF) - a service-oriented development life cycle methodology, offering a
number of modeling practices and disciplines that contribute to successful service-oriented life cycle management
and modeling

e National Information Exchange Modeling (NIEM) - a common framework that is used to define how information
can be shared between systems, government agencies and departments

e Meta-Object Facility (MOF) - an Object Management Group (OMG) standard developed as a meta-modeling
architecture to define the UML, and so provide a means to define the structure or abstract syntax of a language or of
data
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WSDL

Web Services Description Language 1.1 (WSDL) is a key XML-based, World Wide Web Consortium (W3C) language
for describing web services. WSDL support is critical for the development of a complete Service Oriented Architecture
(SOA), and the coupling of UML 2.5 and XML provides the natural mechanism for specifying, constructing and
deploying XML-based SOA artifacts within an organization.

Using Enterprise Architect, you can rapidly model, forward engineer and reverse engineer WSDL files.
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WSDL 1.1 Model Structure

A Web Service Description Language (WSDL), under specification 1.1, is defined within a « WSDLnamespace»
stereotyped Package, which represents the top-level container for the WSDL elements. Conceptually it maps to the
targetNamespace in a WSDL definition element.

When you create a WSDL model, Enterprise Architect creates the Namespace and provides a set of sub-Packages, each
containing a diagram on which to define the constituent elements of the model, with an Overview diagram to navigate
between the sub-Packages. You work through the sub-Packages in sequence, to define the objects that are used by later
objects, themselves called into still later objects.

WSDL Structure Development

WSDL Element Type Description

Types Defined in an XSD Schema, these are the XSD data types used by the web service
and communicated by WSDL Messages; you drag «XSDelement»,
«XSDsimpleType» and «XSDcomplexType» stereotyped elements onto the Types
diagram from the XML Schema page of the Diagram Toolbox.

Messages WSDL Messages identify the data being communicated by a web service. Each
Message element contains one or more Message Parts, which are attributes that
each identify an XSD data type being communicated.

Port Types WSDL Port Types are the essential core of the web service, defining the interfaces
of the service. Each Port Type consists of a set of Port Type Operations, each of
which identifies an exchange of Messages (data input to and output from the
interface as that operation). The Port Type Operation can also identify Messages
acting as Fault indicators.

Bindings A Binding specifies the protocol and data format for the operations and messages
defined for of a particular Port Type. Each « WSDLbinding » Class implements
(realizes) the operations specified by the « WSDLportType» Interface - the Port
Type Operations in the Port Type element are automatically copied into the Binding
element as Binding operations.

Services A WSDL Service defines a formal interface of the web service. It describes the
collection of Port Types that expose a particular Binding, having an Association to
each exposed Binding. It therefore encapsulates a set of the other data structures - if
not all the data structures - defined in the model.

Documents WSDL Documents are represented by Components having the stereotype « WSDL».
This is the element from which you generate the WSDL file.

You can create more than one Document to re-use the schema Types, Messages,
Port Types, Bindings and Services of a Namespace across multiple physical WSDL
documents, either in the same configuration or in different configurations.

Example

This figure shows an example WSDL namespace, OnlineBookstore PSM, which includes a single WSDL document,
OnlineBookstore (at the bottom of the hierarchy).
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Notes

e  You can also generate a WSDL Package structure from a UML Interface using the WSDL Model Transformation
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Model WSDL

You can quickly and easily model the elements in a Web Service Definition using the WSDL page of the Diagram
Toolbox. As a first step, you can create an example WSDL Package structure in the Project Browser, using the
Namespace icon from the WSDL page. You can use this example Package structure as a template for developing your
WSDL.

Create a new WSDL Package structure

Step Action

1 In the Project Browser, create the top-level project structure you need (Model and Views), and click on
the appropriate View.

2 Click on the "New Package' option in the Project Browser header drop-down list.

The 'New Model Package' dialog displays.
3 In the 'Name' field type the name of the new Package, and select the 'Create Diagram' radio button.

4 Click on the OK button.
The New Diagram' dialog displays.

5 In the 'Name' field type the name of the new diagram.

In the 'Select From' panel select 'UML Structural', and in the 'Diagram Types' panel select 'Class'.

6 Click on the OK button.

In the Project Browser, double-click on the icon next to the new diagram's name; the diagram opens in the
Diagram View, with the Class pages displaying in the Diagram Toolbox.

&
In the Toolbox, click on 2 to display the 'Find Toolbox Item' dialog and specify 'WSDL', then select
the Toolbox page from the results.

The "WSDL' Toolbox page displays.

8 Click on the "Namespace' icon from the Toolbox and drag it into the Class diagram.
The "WSDL Namespace Properties' dialog displays.
Type in a WSDL Package name and the URL of the Target Namespace. You can edit these values later.

9 Click on the OK button.

The sample « WSDLnamespace» stereotyped Package structure is created on the diagram, and the full
model structure is displayed, expanded, in the Project Browser.

The model structure consists of these sub-Packages, with an Overview diagram to navigate between them:
o  Types: Contains the XSD types for the data communicated by the web service, on a Types diagram

e  Messages: Contains the WSDL Messages, modeled as UML Classes marked with the stereotype
«WSDLmessage»

e  PortTypes: Contains the WSDL Port Types, modeled as UML interfaces marked with the stereotype
«WSDLportType»

e Bindings: Contains the WSDL Bindings, modeled as UML Classes that realize the PortTypes

e Services: Contains the WSDL Services, modeled as UML interfaces with Associations to each
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exposed Binding

10 Model each of the WSDL constructs in their corresponding Packages.

Template WSDL Model - Diagram

The WSDLnamespace Package acts as a container for the WSDL structure.

16 January, 2019

“fou can automatically generate WS0DLs from this model. Drag WSDL compenents from the toolbox onto
this diagram and specify which services should be exposed.

TODO: Add your WSDL Types, Messages, Portypes, Binding and Services by dragging elements from the
WSDL toclbox. Double-clidk the padiages below to navigate between the relevant diagrams.

+ QutputParameters

wXSDschemas Messages PorfTypes Bindings Services
Types

D= + Samplelnput 3 + SampieFonTypeHTTF + SampleBindingHTTP «—Q + SampleSenice
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«WSDL»

SampleW SDLFile

Project View and using the
menu ocption Project | Web
Services | Generate WSOL

Generate this WSDOL by selecting
= 4 the WSDLnamespace in the

Template WSDL Model - Project Browser Hierarchy
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WSDL Namespace

A «WSDLnamespace» stereotyped Package represents the top-level container for the WSDL constructs in Enterprise
Architect. You can create the Namespace Package by dragging the Namespace icon from the WSDL Toolbox page and
dropping it directly onto a diagram.

Toolbox Icon

Mamespace

Access

To display the "'WSDL Namepace Properties' dialog for the selected « WSDLnamespace» stereotyped Package, use one of
the methods outlined here.

Ribbon Design > Package > Edit > Properties
Context Menu Right-click on « WSDLnamespace» stereotyped Package | Properties
Other In Project Browser, double-click on « WSDLnamespace» stereotyped Package, or

=1 MNamespace . . .
Drag = v icon from toolbox onto a diagram (this creates

anew «WSDLnamespace» stereotyped Package)

Define Properties

Option Action
WSDL Package Name Type in the name of the WSDL Namespace Package element.
Target Namespace (Optional) Type in the URL for the WSDL Namespace Package.
OK Click on this button to save the values entered and close the WSDL Namespace

'Properties' dialog.

If you have just created the Namespace, a new Package diagram opens containing
the sample template WSDL model.

Cancel Click on this button to discard the data entered and close the "WSDL Namespace
Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing WSDL Namespace element
information.

Click on the button to open the UML element 'Properties’ dialog for the Namespace
Package element.
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WSDL Message

A «WSDLmessage» stereotyped Class represents a WSDL Message and acts as a container for one or more WSDL
Message Parts. You can create WSDL Messages by dragging the Message icon from the WSDL Toolbox and dropping it
directly onto the Messages diagram (under the Messages Package in the WSDL Package structure).

Toolbox Icon

1 Message

Access

To display the "WSDL Message' dialog for the selected « WSDLmessage» stereotyped Class, use one of the methods
outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on « WSDLmessage» stereotyped Class| Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on a «WSDLmessage» stereotyped Class, or
Drag O Message icon from the toolbox and drop directly onto

the Messages diagram, under the Messages Package in the WSDL Package
structure.

(This creates a new « WSDLmessage» stereotyped Class.)

Define Properties

Option Action

Name Type in the name of the WSDL Message.

Documentation (Optional) Type in any notes you need for this element.

OK Click on this button to save the data entered and close the WSDL Message dialog.

Cancel Click on this button to discard the data entered and close the '"WSDL Message'
dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing WSDL Message element
information.

Click on the button to open the UML Class "Properties' dialog for the element.
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Notes

e  WSDL Messages can only be created under the Messages Package in the WSDL Package structure
e  The name of the WSDL Message should be unique amongst all WSDL Messages within the WSDL
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WSDL Message Part

A WSDL Message Part is the segment of a WSDL Message that identifies the XSD data type of the data communicated
by the Message. If a Message communicates data of more than one data type, each data type is identified in a separate
Message Part.

In Enterprise Architect, a WSDL Message Part is represented by a UML attribute of the WSDL Message Class. You can
create the Message Part attribute by dragging the 'Message Part' icon from the WSDL Toolbox and dropping it onto a
«WSDLmessage» stereotyped Class.

Toolbox Icon

i@ Message Part

Access
To display the " WSDL Message Part' dialog for the selected Message Part, use one of the methods outlined here.

Ribbon With a specific Message Part (attribute) selected within a WSDL Message on a
diagram:

Design > Element > Features > Attributes

Context Menu With a specific Message Part (attribute) selected within a WSDL Message on a
diagram:

Right-click on attribute | View Properties

Keyboard Shortcuts With a specific Message Part (attribute) selected within a WSDL Message on a
diagram:
F9

Other Double-click on the Message Part (attribute) within the « WSDLmessage»

stereotyped Class, or

i@ Message Part .
Drag icon from toolbox and drop onto a

«WSDLmessage» stereotyped Class (This creates a new Message Part (as an
attribute) within the « WSDLmessage» stereotyped Class.)

Define Properties

Option Action
Name Type in the name of the WSDL Message Part attribute.
Type Either:

e  Type the name of a data type, or
e  Click on the drop-down arrow and select an XSD built-in dataType from the
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list, or
e  Click on the l_l button and browse for an existing «XSDelement»,
«XSDcomplexType» or «XSDsimpleType» element as a classifier
The XSD Types can be defined in:
e  The Types Package under the WSDL Package Structure or
e Any other Package in the model

OK Click on this button to save the data entered and close the 'WSDL Message Part'
dialog.

Cancel Click on this button to discard the data entered and close the 'WSDL Message Part'
dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing WSDL Message Part

attribute information.

Click on the button to open the attribute properties for the Message Part.

Notes

o  WSDLmessage stereotyped Classes can effectively contain Message Part attributes only; if you add other attributes
to the Class element, they are re-cast as Message Parts
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WSDL Port Type

A «WSDLportType» stereotyped Interface represents a WSDL PortType. It describes the operations exposed by the
WSDL, acting as a container for one or more WSDL Port Type Operations. You can create a WSDL PortType element
by dragging the Port Type icon from the WSDL Toolbox and dropping it directly onto the PortTypes diagram (under the
PortTypes Package in the WSDL Package structure).

Toolbox Icon

=2  Port Type

Access

To display the "WSDL PortType' dialog for the selected «WSDLportType» stereotyped Interface, use one of the methods
outlined here.

Ribbon Design > Element > Properties > Properties

Context Menu Right-click on « WSDLportType» stereotyped Interface| Properties
Keyboard Shortcuts Alt+Enter

Other e Double-click on a «k WSDLportType» stereotyped Interface, or

=
e Drag Port i icon from the toolbox and drop directly

onto the PortTypes diagram, under the PortTypes Package in the WSDL
Package structure

(This creates a new « WSDLportType» stereotyped Interface.)

Define Properties

Option Action

Name Type in the name of the WSDL PortType.

Documentation (Optional) Type in any notes you need for this element.

OK Click on this button to save the data entered and close the WSDL PortType dialog.

Cancel Click on this button to discard the data entered and close the "WSDL PortType'
dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing WSDL PortType element
information.
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Click on the button to open the UML element 'Properties’ dialog for the element.

Notes

e  WSDL PortTypes can only be created under the PortTypes Package in the WSDL Package structure
e  The name of the WSDL PortType should be unique amongst all the WSDL PortTypes within the WSDL
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WSDL Port Type Operation

A Port Type Operation identifies an exchange of Messages (data input to and output from the interface as an operation).
The Port Type Operation can also identify Messages acting as Fault indicators.

In Enterprise Architect, a WSDL PortType Operation is represented by a UML Operation of the WSDL PortType
Interface. You can create a PortType Operation by dragging the PortType Operation icon from the WSDL Toolbox and
dropping it onto a «WSDLportType» stereotyped Interface.

Toolbox Icon

@  PortType Cperation

Access

To display the "WSDL PortType Operation' dialog for the selected PortType Operation, use one of the methods outlined
here.

Ribbon With a specific PortType Operation selected within a «WSDLportType» stereotyped
Interface on a diagram:

Design > Element > Features > Operations

Context Menu With a specific PortType Operation selected within a «WSDLportType» stereotyped
Interface on a diagram:

Right-click on attribute | View Properties

Keyboard Shortcuts With a specific PortType Operation selected within a «WSDLportType» stereotyped
Interface on a diagram:
F10

Other Double-click on the PortType Operation within the « WSDLportType» stereotyped

Interface, or

Drag ¢ FortlyRe O icon from toolbox and drop onto a
«WSDLportType» stereotyped Interface. (This creates a new PortType Operation

(as a UML operation) within the « WSDLportType» stereotyped Interface.)

Define Properties

Option Action
Name Type in the name of the WSDL PortType Operation.
Documentation (Optional) Type in any notes you need for this operation.
Operation Type Click on the drop-down arrow and select one of the supported PortType Operation
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types:

e  OneWay

e Request-Response
e Solicit-Response

e Notification

Input This section is grayed out if you have selected Notification as the operation type.

e Name - Defaults to a name that parallels theOperation Type. If you do not want
to use the default, type an alternative name for the input Message.

e Message - Click on the drop-down arrow and select one of the WSDL
Messages previously created in theMessagePackage.

e Documentation - (Optional) Type in any notes you need for this input Message.

Output This section is grayed out if you have selected OneWay as the operation type.

e  Name - Defaults to a name that parallels theOperation Type. If you do not want
to use the default, type an alternative name for the output Message.

e Message - Click on the drop-down arrow and select one of the WSDL
Messages previously created in theMessagePackage.

e Documentation - (Optional) Type in any notes you need for this output
Message.

Faults Review the details of the WSDL Messages that can act as Faults.

Faults display in this list with the most recently-created at the top and the oldest at
the end. If more than four Fault Messages are defined, use the vertical scroll bar to
display the rest of the list.

To add a Message, click on the New button. The "WSDL PortType Operation Fault'
dialog displays.

e Name - Defaults to 'Fault<n>'; if you do not want to use the default, type an
alternative name for the fault Message

e Message - Click on the drop-down arrow and select one of the WSDL
Messages previously created in the Message Package

e Documentation - (Optional) Type in any notes you need for this fault Message

e OK - Click on this button to save the data entered and close the "WSDL
PortType Operation Fault' dialog

e  Cancel - Click on this button to discard the data entered and close the 'WSDL
PortType Operation Fault' dialog

e Help - Click on this button to display this Help topic

To remove a Message from the list, click on it and click on the Delete button.

OK Click on this button to save the data entered and close the "WSDL PortType
Operation' dialog.

Cancel Click on this button to discard the data entered and close the "WSDL PortType
Operation' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing WSDL Port Type Operation
information.

Click on the button to open the UML operation 'Properties' dialog for the element.
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Notes

e  WSDL PortType Operations can only be contained by WSDL PortTypes

e  The name provided for an Input, Output or Fault Message in a PortType Operation must be unique amongst the
Input, Output and Fault Messages, respectively, across the WSDL PortType

e In the UML operation 'Properties’ dialog, the Messages identified as Input, Output and Fault can be examined as the
parameters of the operation
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WSDL Binding

16 January, 2019

A WSDL Binding element implements the operations specified by a particular «WSDLportType» stereotyped Interface
and describes the message format and protocol details for the operations and messages defined by this WSDL PortType.

A WSDL Binding element is represented by a « WSDLbinding» stereotyped Class.

You create a WSDL Binding element by dragging the Binding icon from the WSDL Toolbox directly onto the Bindings

diagram under the Bindings Package in the WSDL Package structure.

Toolbox Icon

1 Binding

Access

To display the 'WSDL Binding' dialog for the selected « WSDLbinding» stereotyped Class, use one of the methods

outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on « WSDLbinding» stereotyped Class | Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on a «WSDLbinding» stereotyped Class, or
Drag ri icon from the toolbox and drop directly onto

the Bindings diagram, under the Bindings Package in the WSDL Package structure.

(This creates a new « WSDLbinding» stereotyped Class.)

Define Properties

Option Action

Name Type in the name of the WSDL Binding element.

PortType Click on the drop-down arrow and select the WSDL PortType to be implemented
by this WSDL Binding.

Protocol Click on the drop-down arrow and select the protocol for the transmission of the
selected WSDL PortType's operations. The supported protocols are:
e SOAP
e HTTP

Transport This field is disabled if you have selected the HTTP protocol.

Defaults to http://schemas.xmlsoap.org/soap/http.
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If necessary, type in an alternative URL for the SOAP protocol.

Style This field is disabled if you have selected the HTTP protocol.
Click on the drop-down arrow and select the style of SOAP protocol.

Verb This field is disabled if you have selected the SOAP protocol.
Click on the drop-down arrow and select the appropriate HTTP verb. The supported
verbs are:
e GET
e POST

Documentation (Optional) Type in any notes you need for this element.

OK Click on this button to save the data entered and close the 'WSDL Binding' dialog.

Cancel Click on this button to discard the data entered and close the "WSDL Binding'
dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing WSDL Binding element
information.

Click on the button to open the UML element 'Properties’ dialog for the element.

Notes

e A WSDL Binding must implement a WSDL PortType; therefore, WSDL PortTypes should be defined before you
create WSDL Bindings

e WSDL Bindings can only be created under the Bindings Package in the WSDL Package structure
e The name of the WSDL Binding should be unique amongst all the WSDL Bindings within the WSDL
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WSDL Binding Operation

When you save a newly-created « WSDLbinding» stereotyped Class, the system:
1. Adds to the Binding diagram, the WSDL Port Type element implemented by the WSDL Binding.
2. Draws a Realization connector from the Binding to the PortType.

3. Automatically populates the Binding with all the UML operations from the PortType, as the WSDL Binding
Operations.

Access

To display the "WSDL Binding Operation Details' dialog for the selected Binding Operation, use one of the methods
outlined here.

Ribbon With a specific Binding Operation selected within a « WSDLbinding» stereotyped
Class on a diagram:

Design > Element > Features > Operations

Context Menu With a specific Binding Operation selected within a «k WSDLbinding» stereotyped
Class on a diagram:

Right-click on attribute | View Properties

Keyboard Shortcuts With a specific Binding Operation selected within a « WSDLbinding» stereotyped
Class on a diagram:
F10

Other Double-click on the Binding Operation within the « WSDLbinding» stereotyped
Class

Define Properties

Option Action

Operation Name Displays the name of the Operation copied from the WSDL PortType element.

The value in this field cannot be edited.

Action If the protocol of the parent WSDL Binding element was defined as HTTP, this
field is grayed out.

Type in the SOAP Action header (URL) for this operation.

Style If the protocol of the parent WSDL Binding element was defined as HTTP, this
field is grayed out.

Click on the drop-down arrow and select the SOAP style of the operation.
Location If the protocol of the parent WSDL Binding element was defined as SOAP, this

field is grayed out.
Type in the relative URL of this Operation.
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Documentation (Optional) Type in any notes you need for this operation.

Parameters Click on this button to define the parameters for this operation.

The 'WSDL Binding Operation Parameters' dialog displays, showing the names of
the operation Input, Output and Faults. You cannot change these names.

Click on the Details button to specify the details for Input, Output and Fault
operation (Message) parameters. Note that the Details button in the:

e Input section is disabled for the Notification Operation Type
e QOutput section is disabled for the One-way Operation Type

e  Fault section is disabled if there are no Fault Messages

e Use - If the protocol of the parent WSDL Binding element was defined as
HTTP, this field is grayed out; click on the drop-down arrow and select the
encoding that is to be used

e Encoding Style - If the protocol of the parent WSDL Binding element was
defined as HTTP, this field is grayed out; if 'Use' is set to 'encoded', type in the
style (URL) to apply

e Namespace - If the protocol of the parent WSDL Binding element was defined
as HTTP, this field is grayed out; (Optional) type in the namespace

e Parts - If the protocol of the parent WSDL Binding element was defined as
HTTP, this field is grayed out; this field is also not applicable to Faults -
(Optional) type in the Message Part attributes that appear within the SOAP
Body portion

e Header - This field is not applicable to Faults; (Optional) type in the text of the
SOAP/HTTP Header

e Documentation - (Optional) Type in any notes you need for this message

e OK - Click on this button to save the data entered and close the "'WSDL
Binding Parameter Details' dialog

e  Cancel - Click on this button to discard the data entered and close the "'WSDL
Binding Parameter Details' dialog

e Help - Click on this button to display this Help topic

OK Click on this button to save the data entered and close the "WSDL Binding
Operation Details' dialog.

Cancel Click on this button to discard the data entered and close the '"WSDL Binding
Operation Details' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing WSDL Binding Operation
information.

Click on the button to open the UML operation 'Properties' dialog for the element.

Notes

e If you subsequently change the WSDL Port Type operations, you can refresh the Binding Operations by deleting the
Realization connector and re-establishing it; the 'Overrides & Implementations' dialog displays, on which you select
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the updated operations to establish

e You can review the parameters of a Binding Operation by highlighting the operation in the diagram or Project
Browser and expanding the entries in the Tagged Values window
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WSDL Service

A WSDL Service is represented by a « WSDLservice» stereotyped Interface; it describes a collection of Ports that expose
a particular Binding. You can create a WSDL Service element by dragging the Service icon from the WSDL Toolbox and
dropping it directly onto a diagram in the Services Package of your WSDL model.

When you save a newly-created «WSDLservice» stereotyped Interface, the system:
1. Adds the WSDL Binding elements exposed by the WSDL Service to the Service diagram.
2. Draws an Association connector from the Service element to each Binding element.

3. Labels each connector with the corresponding Port name.

Toolbox Icon

=& Service

Access

To display the "WSDL Service' dialog for the selected «WSDLservice» stereotyped Interface, use one of the methods
outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on « WSDLservice» stereotyped Interface| Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on a « WSDLservice» stereotyped Interface, or
Drag the o icon from the toolbox and drop directly

onto the SampleService diagram, under the Services Package in the WSDL Package
structure. (This creates a new «WSDLservice» stereotyped Interface.)

Define Properties

Option Action
Name Type in the name of the WSDL Service.
Documentation (Optional) Type in any notes you need for this element.
Ports Identify the Ports (or endpoints) for this WSDL Service.

To add a Port to the list, click on the New button. The 'WSDL Port' dialog displays.
e Port Name - Type in the name of the Port

e Binding - Click on the drop-down arrow and select a Binding element from the
list of all the WSDL Bindings created in theBindingsPackage
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e Location - Type in the URL for the Port
e Documentation - (Optional) Type in any notes you need for this Port

e OK - Click on this button to save the values entered and close the "WSDL Port'
dialog

e  (Cancel - Click on this button to discard the values entered and close the
'"WSDL Port' dialog

e Help - Click on this button to display this Help topic

The Ports are organized in the list with the most recent at the top and the oldest at
the end.

To remove an entry from the list, click on it and click on the Delete button.

OK Click on this button to save the data entered and close the WSDL Service dialog.

Cancel Click on this button to discard the data entered and close the "WSDL Service'
dialog.

Help Click on this button to display this Help topic.

UML This button is displayed when you are editing existing WSDL Service element
information.

Click on the button to open the UML element 'Properties’ dialog for the element.

Notes

e  WSDL Services can only be created under the Service Package in the WSDL Package structure
e The name of the WSDL Service should be unique amongst all the WSDL Services within the WSDL
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WSDL Document

A WSDL Document encapsulates a Web Service defined within the « WSDLnamespace» stereotyped Package, and is the
source from which the WSDL file is generated. It is represented by a « WSDL» stereotyped Component element as a
direct child element of the « WSDLnamespace» stereotyped Package. You can have multiple WSDL Documents under a
single WSDL Namespace, to reuse and expose the WSDL Services for that namespace across multiple WSDLs.

One «WSDL» stereotyped Component element is automatically created when you create the Namespace Package
structure. You can add further WSDL elements by dragging the WSDL icon from the WSDL Toolbox and dropping it
directly onto the namespace Overview diagram.

Toolbox Icon

B wsDL

Access

To display the "WSDL Document Properties' dialog for the selected « WSDL» stereotyped Component, use one of the
methods outlined here.

Ribbon Design > Element > Properties > Properties
Context Menu Right-click on « WSDL» stereotyped Component | Properties
Keyboard Shortcuts Alt+Enter
Other Double-click on a «WSDL» stereotyped Component, or
Drag 8] wsoL icon from the toolbox and drop directly onto

the Overview diagram, under the « WSDLnamespace» stereotyped Package in the
WSDL Package structure. (This creates a new WSDL Document, represented by a
«WSDL» stereotyped Component.)

Define Properties

Option Action
Name Type in the name of the WSDL document.
File Name Type the file path into which the WSDL 1.1 file is to be generated.
Documentation (Optional) Type in any notes you need for this element.
XMLNS Identify the additional namespace or namespace-prefix pairs used in this WSDL
Document.

To add a namespace or namespace-prefix pair, click on the New button; to edit an
existing entry, double-click on it. In either case, the Namespace Details' dialog
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displays.
e Prefix - Type in the abbreviated text to represent the Namespace
e Namespace - Type in the name of the Namespace

e OK - Click on this button to save the new information and close the
'Namespace Details' dialog

e  Cancel - Click on this button to discard the new information and close the
'Namespace Details' dialog

e Help - Click on this button to display this Help topic

To remove an entry from the list, click on it and click on the Delete button.

Services Review the WSDL Services that exist in the Services Package.

Select the checkbox against the services to be included in the current WSDL file.

OK Click on this button to save the data entered and close the WSDL Document
'"Properties' dialog.

Cancel Click on this button to discard the data entered and close the "'WSDL Document
Properties' dialog.

Help Click on this button to display this Help topic.
UML This button is displayed when you are editing existing WSDL Document element
information.

Click on the button to open the UML element 'Properties' dialog for the element.
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Generate WSDL

If you have developed a WSDL model in UML, you can forward-engineer it into WSDL 1.1 files using the Generate
WSDL feature. This feature acts on either a «k WSDLnamespace» stereotyped Package or a « WSDL» stereotyped
Component (Document), and generates any or all of the WSDL Components owned by the target « WSDLnamespace»

structure.

Access

Ribbon

Context Menu

Code > Schema > XSD > Export a Web Services (WSDL) File

Right-click «WSDL» stereotyped Component | Generate WSDL

Generate WSDL 1.1 files
Option Action
WSDL Package Displays the name of the WSDL Namespace containing the source Component(s)

Encoding

Select Components To
Generate

Generate

View WSDL

Close

(c) Sparx Systems 2018

from which the WSDL file is to be generated.

Either:
e Click on the drop-down arrow and select the XML encoding scheme you need,
or

e Click on the Default button to apply the default encoding scheme (UTF-8)

Click on the «WSDL» stereotyped Component(s) in the list for which the WSDL
file is to be generated.

To:

e  Select multiple individual Components use Ctrl+click

e Select a range use Shift+click

e Select all entries in the list click on the Select All button
e  Clear all entries in the list click on the Select None button

e Provide a file path and name into which to generate the WSDL file for a
component, double-click on the component name; the 'Component File Name'
dialog is displayed, see the table for a description

Click on this button to generate the WSDL files for the selected « WSDL»
stereotyped Components.

A message displays when the generation is complete; click on the OK button on the
message to close it.

Click on this button to display the most recently generated WSDL.

Click on this button to close this dialog.
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Help Click on this button to display this Help topic.

Progress Monitor the progress of the WSDL file generation.

Component File Name dialog

Field/Button Description
Name Displays the name of the selected «WSDLy stereotyped Component.
Prefix If multiple prefixes have been specified, click on the drop-down arrow and select

the appropriate prefix for the WSDL Namespace.

File N . .
He Tame Type in or browse for (click on E]) the file path and name into which the WSDL
file is to be generated.
OK Click on this button to save the data entered and close the 'Component File Name'
dialog.
Cancel Click on this button to discard the data entered and close the 'Component File
Name' dialog.
Help Click on this button to display this Help topic.
Notes

*  You can also generate WSDL files through the Automation Interface
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Import WSDL

If you have WSDL 1.1 files external to Enterprise Architect that you want to reverse engineer into UML Class models,
you can import them into the system using the WSDL Import facility.

Access

Project Browser | Click on root Package to contain imported file, then:

Ribbon Code > Schema > XSD > Import a Web Services (WSDL) File
Import a WSDL File
Option Action
Fil
rename Type in or browse for (click on E]) the name and path of the WSDL file to

import.

Root Package Displays the name of the root Package under which the WSDL file is to be
imported.

Target Package Defaults to the name of the WSDL file being imported, as the name of the Package

to represent the imported file.

If you do not want to use the default name, type in a different name.

Import Click on this button to start the WSDL Import.

A message displays when the import is complete; click on the OK button on the
message to close it.

Close Click on this button to close this dialog.

Help Click on this button to display this Help topic.

Progress Monitor the progress of the WSDL Import.
Notes

e Enterprise Architect cannot import a WSDL file that references WSDL constructs existing outside that file; if there
are referenced constructs in other files, combine all files into a single file and import that combined file

e Example of an importable file: http://www.w3.org/TR/wsdl.html# wsdl

e Example of a non-importable file: http://www.w3.org/TR/wsdL.html# style; attempts to import this file result in the
error message Cannot Import Split Files
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SoaML

Service oriented architecture Modeling Language (SoaML) is a standard method of designing and modeling SOA
solutions using the Unified Modeling Language (UML).

This text is derived from Service oriented architecture Modeling Language (SoaML) - Specification for the UML Profile
and Metamodel for Services (UPMS) (OMG document ad/2008-11-01); pp. 25-26:

"A service is an offer of value to another through a well-defined interface and available to a community (which may be
the general public). A service results in work provided to one by another."

"Service Oriented Architecture (SOA) is a way of organizing and understanding (representations of) organizations,
communities and systems to maximize agility, scale and interoperability. The SOA approach is simple - people,
organizations and systems provide services to each other. These services allow us to get something done without doing it
ourselves or even without knowing how to do it - enabling us to be more efficient and agile. Services also enable us to
offer our capabilities to others in exchange for some value - thus establishing a community, process or marketplace. The
SOA paradigm works equally well for integrating existing capabilities as for creating and integrating new capabilities."

"SOA ... is an architectural paradigm for defining how people, organizations and systems provide and use services to
achieve results. SoaML ... provides a standard way to architect and model SOA solutions using the Unified Modeling
Language (UML). The profile uses the built-in extension mechanisms of UML to define SOA concepts in terms of
existing UML concepts."

"... the highest leverage of employing SOA comes from understanding a community, process or enterprise as a set of
interrelated services and ... supporting that service oriented enterprise with service-enabled systems. SoaML enables
business oriented and systems oriented services architectures to mutually and collaboratively support the enterprise
mission. ... SoaML depends on Model Driven Architecture® (MDA®) to help map business and systems architectures,
the design of the enterprise, to the technologies that support SOA, like web services and CORBA®."

"For further information on the concepts of SoaML, see the specification document on the OMG website SoaML
document page."

SoaML in Enterprise Architect

In Enterprise Architect you can model services architectures quickly and simply through use of an MDG Technology
integrated with the Enterprise Architect installer. The SoaML facilities are provided in the form of:

e Two SoaML diagram types - SoaML Component diagram and SoaML Sequence diagram - accessed through the
'New Diagram' dialog

e SoaML pages in the Diagram Toolbox

e SoaML element and relationship entries in the 'Toolbox Shortcut' menu and Quick Linker

Example SoaML Diagram
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e Service Oriented Architecture Modeling Language (SoaML) is supported in the Corporate, Unified and Ultimate

editions of Enterprise Architect
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SoalML Toolbox Pages

You can create the elements and relationships of the SoaML model using the 'SoaML' pages of the Diagram Toolbox.
Each of the two SoaML diagram types has a separate set of pages, although the last five (SOA-specific) pages in the two
sets are identical.

Access

Ribbon . i . ) .
Design > Diagram > Toolbox : 500 to display the 'Find Toolbox Item' dialog and
specify 'SoaML Component' or 'SoaML Sequence'

Keyboard Shortcuts %l ) . .
Alt+5 : 220 > Specify 'SoaML Component' or 'SoaML Sequence' in the 'Find
Toolbox Item' dialog

Other

E
Diagram caption bar | Click the M icon to display the Diagram Toolbox : L >
Specify 'SoaML Component' or 'SoaML Sequence' in the 'Find Toolbox Item'
dialog

Toolbox Pages

SoaML Component Diagram Toolbox
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SOMF 2.1

The Service-Oriented Modeling Framework (SOMF) is a service-oriented development life cycle methodology, offering
a number of modeling practices and disciplines that contribute to successful service-oriented life cycle management and
modeling. This text is derived from the extensive Wikipedia entry on Service Oriented Modeling:

'"The Service-Oriented Modeling Framework (SOMF) has been proposed by author Michael Bell as a holistic and
anthropomorphic modeling language for software development that employs disciplines and a universal language to
provide tactical and strategic solutions to enterprise problems. The term "holistic language" pertains to a modeling
language that can be employed to design any application, business and technological environment, either local or
distributed. This universality may include design of application-level and enterprise-level solutions, including SOA
landscapes or Cloud Computing environments. The term "anthropomorphic", on the other hand, affiliates the SOMF
language with intuitiveness of implementation and simplicity of usage.'

'SOMF ... illustrates the major elements that identify the “what to do” aspects of a service development scheme. These
are the modeling pillars that will enable practitioners to craft an effective project plan and to identify the milestones of a
service-oriented initiative—either a small or large-scale business or a technological venture.'

SOMF in Enterprise Architect

In Enterprise Architect, SOMF 2.1 is implemented as a profile within an MDG Technology that is integrated with the
Enterprise Architect installer. The SOMF 2.1 facilities are provided in the form of:

e Eleven SOMF diagram types, accessed through the 'New Diagram' dialog:
- Conceptual
- Analysis
- Cloud Computing
- Logical Design Relationship
- Logical Design Composition
- Business Integration
- Conceptual Architecture
- Asset Utilization
- Transaction
- Transaction Directory
- Reference Architecture

e  SOMF pages in the Toolbox - Enterprise Architect includes several Toolbox pages of modeling structures for each
SOMF 2.1 diagram type, located through the Toolbox search facilities; these provide a wide breadth of SOMF
modeling capabilities

e  SOMF element and relationship entries in the Toolbox Shortcut menu and Quick Linker
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MOF

The Meta-Object Facility (MOF) is an Object Management Group (OMG) standard developed as a meta-modeling
architecture to define the UML, and so provides a means to define the structure or abstract syntax of a language or of
data. The MOF is designed as a four-layered architecture; being a closed, strict meta-modeling architecture, every model
element on every layer is strictly an instance of a model element of the layer above.

Simplified, the MOF uses Classes to define concepts (model elements) on a meta-layer. These Classes (concepts) can
then be instantiated through objects (instances) of the model layer below. Because an element on the M2 layer is an
object (instance of an M3 model element) as well as a Class (an M2 layer concept) the notion of a clabject is used - a
merge of the words Class and Object.

Because of the similarities between the MOF model and UML structure models, the MOF meta-models are usually
modeled as UML Class diagrams. You can also use the 'Metamodel' page of the Diagram Toolbox (click on the
'Hamburger' icon and select 'Metamodel') to create MOF model elements and connectors.

The layered architecture of the Meta Object Facility is illustrated in this diagram.
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class MOF layered architecture /

+dependent 0..*

{ordered]}

Model Element

Depends On - annotation: String
- name: String
- qualifiedName: String

+provider 0..*

- findRequiredElements()
- isFrozenl)

- isReqguiredBecause()

- isVisible()

Mame Space

- findElementsByType()

- loockupElement()

- namelsValid()

- resolveQualifiedName()

+subtype 0..*
Generalizable Element
Generalizes - isAbstract: Boolean
- isLeaf: Boolean
+supertvoe 0..* - isRoot: Boolean
SUpErtype 4. - visibility: visibilityKind
{ordered}
- allsuperTypes()
- findElementsByTypeExtendedi()
- lookupElementExtended()
Classifier +type +typedElement
Is Of Type
1 0.*

Typed Element

Notes

(c) Sparx Systems 2018 Page 315 of 415

Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

e A supporting standard of MOF is XMI, which defines an XML-based exchange format
e From Enterprise Architect, you can export Packages to XMI under the MOF 1.3 or MOF 1.4 XMI file specifications

e A related standard is the Object Constraint Language (OCL), which describes a formal language that can be used to
define model constraints by means of predicate logic; OCL makes an MOF model more precise by associating
assertions with its meta-elements
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Create MOF Diagrams

You can model the structure or abstract syntax of a language or of data using a Meta Object Facility (MOF) diagram.
This is a Class diagram that is contained in a Package to which you assign a «metamodel» stereotype.

Create an MOF diagram

Step Action

1 Create or select the appropriate root Model Package and View for the MOF Package.

2 Create a Package to contain your MOF elements.

As part of this process, create a child Class diagram for this Package.

3 In the Project Browser, double-click on the Package name to display the 'Properties' dialog.
4 In the 'Stereotype' field type the value 'metamodel'.

Click on the OK button.
5 Open the child Class diagram and begin to construct your model.

In the Diagram Toolbox you can use either the:

El
e  Class pages (click on 20 to display the 'Find Toolbox Item' dialog and specify 'UML Class') or the
e Metamodel pages (specify 'UML Metamodel in the 'Find Toolbox Item' dialog)

A MOF diagram typically contains Class, Enumeration and Primitive elements (the Primitive elements
from the Class Toolbox pages), and Generalization, Association, Compose and Aggregate relationships.

Example MOF diagram
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Export MOF Model to XMl

When you have created an MOF model, you can export it to an XMI file in either MOF 1.3 or MOF 1.4 XMI file
specification format, to use in other applications or to transfer into other projects.

Access
In the Project Browser select the MOF Root Package, then:

Ribbon Publish > Model Exchange > Export XMI > Export XMI for Current Package :
Publish > XML Type > MOF 1.4 (or MOF 1.3)

Context Menu Right-click on Package | Import/Export | Export Package to XMI file : Publish |
XML Type | MOF 1.4 (or MOF 1.3)

Keyboard Shortcuts Ctrl+Alt+E : Publish | XML Type | MOF 1.4 (or MOF 1.3)

Export MOF Model to XMl

Option Action
Root Package Displays the name of the selected model root Package.
Filename

Type in or browse for (click on U) the file path and name of the target XML file.

XML Type Scroll down to the end of the list and click on the format you want to use, either
MOF 1.3 or MOF 1.4.

Format XML Output (Optional) Select this checkbox to format the output into readable XML (this takes
a few more seconds at the end of the run).

Write Log File (Optional, but recommended) Select this checkbox to write a log of the export
activity.

The log file is saved to the directory into which the XML file is exported.

Exclude EA Extensions (Optional) Select the checkbox to exclude tool-specific information from the
export.
Generate Diagram Images Pre-set to selected, to generate the exported diagrams into a Package called /mages

in the directory into which the XML file is exported.

You specify the graphics format for these diagram images in the 'Format' field.

Format Click on the drop-down arrow and select the graphics format you want to use for
the exported diagram images.

Stylesheet (Optional) Click on the drop-down arrow and select an XSL Stylesheet to
post-process the XML content before saving the Package to file, using an XSLT to
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convert the output to HTML, XSL, code or other versions of XML.
The XSL style sheet should previously have been imported into the project through
the Resources window.

Export Click on this button to initiate the export.

Progress Monitor the progress of the export - the indicator on the right of this field is
completely filled with green when the export is complete.

View XML Click on this button to view the file you have created.

Notes

e  MOF models exported to XMI can be imported into an Enterprise Architect project using the standard import XMI
features of the system
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MDG Technology for ODM

MDG Technology for ODM is the implementation of the Object Management Group's Ontology Definition Metamodel
for Enterprise Architect. It provides ontology modeling capabilities within Enterprise Architect (9.2 or later), enabling
you to develop large-scale ontologies within the fully-integrated modeling environment, for your project domain.

Through the MDG Technology for ODM, you have access to these features:
e A UML Profile for the Resource Description Framework (RDF)
e A UML Profile for Web Ontology Language (OWL)

e Customized diagram types and toolbox pages, for convenient access to elements and relationships to model
ontologies and resources effectively

e  Model Templates to get started quickly with ontology modeling

e Commands to import and export RDF and OWL files, and to define new namespaces for ODM Packages and new
labels for OWL and RDF elements

Ontologies

Ontologies define a common vocabulary for sharing information in a domain. They provide a standardized,
machine-interpretable definition of basic concepts within the domain, and of relations among them. Formally defined
ontologies give stakeholders the ability to:

e  Share common understanding of the structure of information among themselves or among software agents
e Reuse domain knowledge

e  Explicitly codify domain assumptions

e  Separate domain knowledge from operational knowledge

e Analyze domain knowledge effectively

The OMG ODM

The Ontology Definition Metamodel has been formalized by the OMG as a standard.

It defines an important set of enabling capabilities for Model Driven Architecture (MDA) for a formalized representation
of business semantics and taxonomies, and knowledge representation based on those formalizations. It defines extensions
to the Unified Modeling Language (UML) to provide a custom modeling notation for ontology definition. These
extensions are:

e  The Resource Description Framework (RDF), used to represent data, properties and formal semantics of information
in the web

e  Web Ontology Language (OWL), used to represent terms in vocabularies, and their interrelationships; OWL extends
the RDF to define both the domain information and the relevant domain meaning
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ODM Toolbox Pages

Enterprise Architect provides two sets of toolbox pages for ODM:
e  Web Ontology Language (OWL) pages for Ontology Definition diagrams and Ontology Facts diagrams, and

e Resource Description Framework (RDF) pages for Resource Definition diagrams
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Access

Display the ODM diagram toolbox using one of the methods outlined here, then click to expand the 'Web Ontology
Language' page or the 'Resource Description Framework' page.

Ribbon
Design > Diagram > Toolbox : &0 to display the 'Find Toolbox Item' dialog and
specify 'ODM'

Keyboard Shortcuts " . . . .
Alt+5 : 220 > Specify 'ODM' in the 'Find Toolbox Item' dialog

Other

£
Diagram caption bar | Click the ﬂ icon to display the Diagram Toolbox : F >
Specify 'ODM' in the 'Find Toolbox Item' dialog
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OWL Elements & Relationships

This topic explains each of the icons on the Web Ontology Language (OWL) Toolbox pages for Ontology Definition
diagrams and Ontology Facts diagrams.

Access

"l
On the Diagram Toolbox, click on £ to display the 'Find Toolbox Item' dialog and specify 'ODM 1.0' or 'Web
Ontology Language'.

Ribbon Design > Diagram > Toolbox

Keyboard Shortcuts Alt+5

OWL Elements

Toolbox Icon Description
Ontology The OWL ontology Package, which holds all the OWL modeling elements.
You can export the contents of this Package to produce the Ontology XML
document.
Class An extended UML Class that represents an OWL Class that describes an

instantiatable entity with properties and semantic meaning.

Data Range An extended UML Enumeration that defines a collection of values for an OWL
Property.
Enumerated Class An extended UML Class that defines an OWL Class extension defined by any one

of the range of the allowed OWL Individuals.

Restriction An extended UML Class that defines an OWL Class extension as restricted by the
specified property and its allowable values.

Singleton An extended UML Class, representing an OWL Class for a specific OWL
Individual.

OWL Properties (Elements)

Toolbox Icon Description

Annotation An extended UML Class, representing an OWL Annotation Property definition.
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Datatype Property
Object Property
Ontology Property

Individual

Value

OWL Relationships

Toolbox Icon

Imports

Domain

Range

Inverse Of

Sub Property Of
Subclass Of

Value

An extended UML Class, representing an OWL Datatype Property definition.
An extended UML Class, representing a semantic OWL Property definition.
An extended UML Part, representing a property defined on the OWL Ontology.

An extended UML Object, representing an instance of an OWL Class that defines
an individual fact.

An extended UML Part, holding a value defined in an OWL Property or OWL
Individual.

Description

An extended UML Packagelmports, that enables an OWL ontology to reference
another OWL Ontology.

An extended UML Association, that specifies the OWL Classes that apply the
specified OWL Property (Annotation, Datatype or Object Property).

An extended UML Association, that specifies the OWL Class with the value type
applicable to the specified OWL Property (Annotation, Datatype or Object
Property).

An extended UML Association, between two opposing, but related OWL Property
elements.

An extended UML Generalization between two OWL Property elements.
An extended UML Generalization between two OWL Class elements.

An extended UML Association, defining an OWL Property and value between
OWL Classes.

OWL Semantics (Relationships)

Toolbox Icon

All Different

Backward Compatible
With

(c) Sparx Systems 2018

Description

An extended UML Dependency between different (that is, unique) OWL
Individuals typed by the same OWL Class.

An extended UML Dependency between an OWL Ontology and another that it is
backward compatible with.

An extended UML Dependency between an OWL Class and its complement (or
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Complement Of opposite).

Different From An extended UML Dependency between two semantically different OWL
Individuals typed by the same OWL Class.

Disjoint With An extended UML Dependency between two OWL Classes that have no common
individuals.

Equivalent Class An extended UML Dependency between two equivalent OWL Classes.

Equivalent Property An extended UML Dependency between two equivalent OWL Property elements.

Incompatible With An extended UML Dependency between an OWL Ontology and another that it is

incompatible with.

Intersection Of An extended UML Dependency between an OWL Class and others it also
specializes.

Ontology Property An extended UML Dependency, representing a property defined on the OWL
Ontology.

Prior Version An extended UML Dependency between an OWL Ontology and its predecessor.

Same As An extended UML Dependency between two semantically identical OWL

Individuals typed by the same OWL Class.

Union Of An extended UML Dependency between a general OWL Class and others that
distinctly specialize it.
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RDF Elements & Relationships

This table provides an explanation of each of the icons on the Resource Description Framework (RDF) Toolbox pages
for Resource Definition diagrams.

Access
On the Diagram Toolbox, click on E£20 to display the 'Find Toolbox Item' dialog and specify 'ODM' or 'Resource
Description Framework'.
Ribbon Design > Diagram > Toolbox
Keyboard Shortcuts Alt+5
RDF Elements
Toolbox Icon Description
Document The RDF Document Package, which holds all the RDF modeling elements.
You can export the contents of this Package to produce the Resource Description
XML document.
Graph An extended UML Package that represents a set of RDF subject and object triples

within the RDF Document.

Resource An extended UML Object that represents a uniquely identifiable general resource.
URI Reference Node An extended UML Object that represents a uniquely identifiable external resource.
Blank Node An extended UML Object that represents a uniquely identifiable internal resource.
Class An extended UML Class representing an RDF Class, which describes an

instantiable resource with properties.

Property An extended UML Class, representing an RDF Property definition.
Global An extended UML Class, representing a global RDF Property definition.
Datatype An extended UML Datatype, representing an RDF Datatype definition.
Comment A UML Comment element.

RDF Relationships
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Toolbox Icon Description
Domain An extended UML Association that specifies the RDF Classes that apply the
specified RDF Property.
Range An extended UML Association that specifies the RDF Class with the value type

applicable to the specified RDF Property.

Property An extended UML Association that defines an RDF property between two RDF
Classes.

Global An extended UML Association that defines a global RDF property between two
RDF Classes.

Sub Property Of An extended UML Generalization between two RDF Property elements.

Subclass Of An extended UML Generalization between two RDF Class elements.

Is Defined By An extended UML Dependency between one RDF Resource and another that
defines it.

Reifies An extended UML Dependency between one RDF Resource and another that it
reifies.

See Also An extended UML Dependency between one RDF Resource and another that

contains more information about it.
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Example ODM Diagrams

Example OWL Definition Diagram

wowl|Classe wobjectPropertys wowl|Classe
Animal hasfather Male
«rdfsRanges
ardfsSubClassOfe ardfsSubPropertyOfs ardfsSubClassOfe
wowlClasse wobjectPropertys wowlClasse
Person | - hasDad Man
ardfsDiomains wowlValues

Example OWL Facts Diagram

wowlIndividuals wowlIndividual wowlIindividuals wowlIindividuals
Greg :Man Jane ‘Woman Tim :Man Leanne Woman
hasDad = Tim
hashMam = Jane hasDad = Tim
hashMom = Leanne

wowlIndividuals aowlndividuals | .
Benjamin :Man Paulene :Woman
wowlValues aowlValues
+ hasDad :hasDad + hasDad :hasDad
+ hashMom :hashom + hasMom hashMom

Example RDF Definition Diagram

(c) Sparx Systems 2018 Page 329 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced

ardfsClasss
ContactlLocation

ardfsDomaine

16 January, 2019

wrdfsDomains

ardfPropertys
street

wrdfPropertys
address
«rdfsRangex
ardfsClassa ardfPropertys
Address postalCode
wrdfsDomains
ardfsSubPropertyOfx
ardfsDomains «rdfsDomains ardfsDromains
ardfPropertys ardfPropertys ardfPropertys ardfFropertys
city stateOrProvince country zip
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ODM Commands

The MDG Technology for ODM provides four management commands to help you maintain your ODM models:
e  Export OWL/RDF models as a .rdf or .xml file
e Import OWL or RDF content (in .owl or .rdf XML file format) as an ODM model Package

e  Create a new namespace definition for an rdfDocument or owlOntology Package

e Create a new label definition for a valid RDF or OWL element (such as an owlClass, objectProperty, rdfClass or

rdfProperty)

Access

Ribbon

Context Menu

Commands

Command

Export OWL/RDF

Import OWL/RDF

Define New Namespace

(c) Sparx Systems 2018

Specialize > Technologies > ODM > Define New Label
Specialize > Technologies > ODM > Define New Namespace
Specialize > Technologies > ODM > Export OWL/RDF
Specialize > Technologies > ODM > Import OWL/RDF

Right-click on Package:

Specialize > ODM > Define New Label
Specialize > ODM > Define New Namespace
Specialize > ODM > Export OWL/RDF
Specialize > ODM > Import OWL/RDF

Detail

In the Project Browser, select the rdfDocument or owlOntology Package to export.
Select the command Export OWL/RDF.

A browser dialog displays, on which you specify the file location to export to, and
the .owl or .rdf filename.

Click on the Save button.
The Package content is exported to the specified file.

In the Project Browser, select the rdfDocument or owlOntology Package into which
to import the .owl or .rdf file.

Select the command Import OWL/RDF.
A browser dialog displays, through which you locate and select the file to import.
Click on the Open button.

The file content is imported into the selected Package.
Ensure that the 'Show Duplicate Tags' checkbox is selected in the Preferences'

dialog ('Start > View > Preferences > Objects').
In the Project Browser, select the RDF or OWL Package to be allocated a new
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namespace.
Select the 'Define New Namespace' command.

Double-click on the selected Package to display the Package "Properties' dialog, and
select the 'RDF' page. Notice the additional namespaceDefinition tag.

-1 namespaceDefinition nsl, http:/‘myontologiesnewOntology
namespace Prefic nsl
namespacel Rl http:# /myontologiesnewOrtology

- namespaceDefinition - new prefic -, - new URI -
namespacePrefic - new prefix -
namespace R -new LRI -

Click on the namespacePrefix and namespaceURI 'value' fields for the new
namespace definition, and type in the appropriate new values.

If necessary, click on the previous namespaceDefinition tag and on the X icon in
the 'RDF' page toolbar.

Click on the OK button.

Define New Label Ensure that the 'Show Duplicate Tags' checkbox is selected in the Preferences'
dialog ('Start > View > Preferences > Objects').

In the Project Browser, select the RDF or OWL element to be allocated a new label.
Select the 'Define New Label' command.

Double-click on the selected element to display the element 'Properties' dialog, and
select the 'RDF' page. Notice the additional label tag.

= RDF:xrdf=Class (class1)

= |abel en, Class1
language en
value Class1

= |abel . -new label -
language
value -new label -

Click on the 'language' and 'value' fields for the new label definition, and type in the
appropriate new values.

If necessary, click on the previous label tag and on the X
toolbar.

Click on the OK button.

icon in the 'RDF' page
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NIEM 2.1

National Information Exchange Modeling (NIEM) provides a common framework that is used to define how information
can be shared between systems, government agencies and departments. The MDG Technology for NIEM helps you to:

e Create and develop UML-based Information Exchange Package Documentation (IEPD) models, either:
- Generating an IEPD from an Enterprise Architect Pattern to produce all necessary exchange files,
static artifacts, metadata and catalog files, or
- Using the Schema Composer to generate your own NIEM subset namespaces, automatically
detecting inter-dependencies, and using the resulting subset schema to build your own IEPD

e Create PIM, PSM and Model Package Description (MPD) diagrams, using the NIEM Toolbox pages
e Import NIEM Reference Schema into your model

e  Generate NIEM Schema from your model

Create a NIEM IEPD Model from a Pattern

The MDG Technology for NIEM provides a model Pattern from which to build IEPD models. You can apply this Pattern
in your NIEM project, using the Model Wizard.

1. In the '"Model Patterns' tab of the Model Wizard window, select 'Framework' in the 'Technology' panel.

2. In the 'Name' panel, scroll through the technologies and, under NIEM select the checkboxes against 'NIEM IEPD'
and 'NIEM Reference Model'.

3. Click on the OK button.

The system generates a new model containing an IEPD Package (itself containing a PIM Package), and a NIEM
ReferenceModel Package. The Reference Model can take some time to download.
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= _] Model
= [ IEPD
%g MPD Diagram
= ] PIM
__| «InfermaticnModel» Exchange
__| sInformationfodel» Extension
__| «InformationModel= Miem-core5ubset
2] «ModelPackageDescriptions ModelPackageDescriptionl
= __| MIEM-ReferenceModel

__| «Mamespaces Census_commodity

H H

__| «MNamespace= Census_uscounty

]

__| «=Mamespaces Core_misc

|

__| «MNamespace= Dea

]

__| «Mamespaces Dod_jcs-pub2.0

|

__| «MNamespace= Dol_soc

__| «Marmespaces Fips_10-4
__| «MNamespace= Fips_5-2
__| «Marmespaces HIT

__| «MNamespace» Iso_3166-1
__| «Mamespaces [so_4217
__| «Mamespace= [so 639-3
__| «Mamespaces Mga_datum

HEEEHEEEBE

__| «Mamespace= Mga_genc

]

__| «Mamespaces Miem-core

|

__| «Mamespace» Occs_facility

]

__| «Mamespaces Post-canada

|

__| «Mamespaces Structures

]

__| «Mamespaces Unece_rec20-misc

|

__| =«MNamespace= Usps_states
__| «Mamespaces ¥Card

__| «MNamespace= Xml

__| «=Mamespaces Xs

H H

The IEPD Package contains a top-level Model Package Description (MPD) diagram (as shown), which contains the
MPD Component and all the namespaces and files related to it.
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«ModelPackageDesaripti...
ModelPackageDescription «Informationiodels
tags Exchange
ASAddressText =
ASName =
ASWebSiteURL = b e = tags
CreationDate = . defaultPrefix =
desoriptionText = «Imports defsultPurpose = exchange
DomainText = isConformant = true
ExchangeFartnerMame = targetMamespace =
ExchangePatternText = version = 1
KeywordText =
LastRevisicnDate = rrmlpm_;.
mpdBaselUR| = |
mpdClassCode = iepd |
mpdWersionlD = | «uses
MextRevisionDate = \".ll"i
POC =
FurposeTest = oclnfcrm.stianl'ﬁ:}:leln
SecurityMarking Text = BiEEE
StatusText =
tage
defaultPrefix =
defaultPurpose = extension
isConformant = true
targetMamespace =
version = 1
T .
(from Pifd)
|
|
| wusen
\\l"ll
«InformationModel=
Niem-zcore Subset
xMNamespaces
Niem-zcore
fsgs
defaultPrefix = nc
tage «Referencess defaultPurpose = subset
defaultFrefix = ne {:} ——————————— isConformant = true
targetNsmespace = http:/irelease. niem.gov/niem/niem-care/3.0/ targetNamespace = hitp:i/niem.gov/niem/niem-care/2.0/
version = 1 version = 1
xmins = <memos xmins = <memao>

(from NIEM-Referenceldodsl) {from P}

The PIM Package consists of all the namespaces and subset namespaces for the IEPD. The relationships between the
namespaces and the MPD Component is shown in the MPD diagram. The MPD Component must import at least one
namespace for successful NIEM schema generation.

The NIEM ReferenceModel Package includes all the NIEM reference schema models for NIEM version 2.1.

NIEM Diagrams

You can also create all of the appropriate diagrams from the NIEM diagram set and from the corresponding NIEM
Diagram Toolbox pages. These diagrams are of three types:

e NIEM Platform Independent Model (PIM) diagram
e NIEM Platform Specific Model (PSM) diagram
e NIEM Model Package Description (MPD) diagram

The templates from which to develop these diagrams are available through the 'New Diagram' dialog.

NIEM Toolbox Pages

Each diagram type has its own page of elements and connectors in the Diagram Toolbox. The NIEM UML Profile also
provides a page of elements and connectors common to all three diagram types.
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NIEM Model Package Description (MPD) Profile toolbox

NIEM Platform Independent Model Toolbox

NIEM Platform Specific Toolbox

NIEM Common Profile Toolbox
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Import NIEM Reference Schema

Step Action

1 In the Project Browser, right-click on the target Package and select the 'Specialize | NIEM 2.1 | Import
NIEM 2.1 Schema' menu option.

2 On the 'Tmport XML Schema' dialog, in the 'Directory’ field, type in or browse for the directory containing
the schema to be imported, and select the .xsd schema files to import.

3 Under Tmport XSD Elements/Attributes as:' select the 'UML Attributes' radio button.

4 Click on the Import button. The NIEM model for the schema will be imported into the selected Package.

Generate NIEM Subset Namespaces

You can generate a subset namespace using the Enterprise Architect Schema Composer. This requires the NIEM
Reference Model to be available in the model, as it is part of the IEPD Model Pattern.

Step Action
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1 Select the 'Specialize > Tools > Schema Composer > Open Schema Composer' option.

2 Click on the New button to the right of the 'Profile’ field.
The 'New Message' dialog displays.

3 In the 'Name' field, type the name of the subset, and in the Namespace' field type the http address of the
namespace.
4 In the 'Schema Set' field click on the drop-down arrow and select the 'National Information Exchange

Model (NIEM)' option.

5 In the 'Save In' panel, select the 'Model Artifact' radio button.

Click on the u icon and use the Navigator to select the namespace/information Model Package in IEPD
| PIM, under which to generate the subset.

7 In the Project Browser, open the NIEM ReferenceModel Package Niem-core.
Drag the Activity from this Package onto the left hand column of the Schema Composer.

The attributes of this element are listed in the middle column of the Schema Composer.

8 Click on the checkbox for each of the attributes you require - for example, ActivityName and
ActivityDateRepresentation.

The corresponding Classes/NIEM object types are added to the left-hand column, whilst the right-hand
column displays them as subset items.

9 Click on the Update button to save the subset profile.

The status of the subset items displays against the item name in the left hand column and in the panel at
the foot of the column.

10 Click on the Generate button.
The 'Schema Export' dialog displays.

11 Select the checkbox against the items to generate, in the 'Technologies' panel. NIEM Model Subset' must
be selected.

12 Click on the Generate button and, on the 'Find Package' dialog, select the namespace/ information model
in which to generate the subset.

13 Click on the OK button, and on the second OK button. The subset model is generated.

NIEM Schema Generation

Once your NIEM IEPD model with its Extension information model, Exchange information model and Subset
information model is complete, you can generate schema from it.

Step Action

1 Right-click on the MPD Component, which imports the Exchange model, and select the 'Specialize|
NIEM 2.1 | Generate NIEM 2.1 Schema' option.
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The 'Generate NIEM MPD Schemas' dialog displays.
2 In the 'Directory’ field, type or browse for the directory path into which to generate the schema.

3 In the 'NIEM Version' field, click on the drop-down arrow and select the NIEM version for which to
generate the schema.

The static MPD artifacts and common artifacts (Catalog, Metadata) that will be generated are listed in the
'MPD Artifacts' panel, each with its relative path.

The 'Namespace Schema(s)' panel shows the schema files that will be generated for the information
models.

4 Click on the Generate button.

Once the generation has completed successfully, click on the View Schema button to access the catalog
file.

(c) Sparx Systems 2018 Page 339 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

NIEM 4.0

National Information Exchange Model (NIEM) provides a common framework that is used to define how information
can be shared between systems, government agencies and organizations. Enterprise Architect's MDG Technology for
NIEM helps you to:

e Create and develop UML-based Information Exchange Package Documentation (IEPD) models, by providing starter
models, model Patterns and a number of toolboxes for creating IEPD models and schema models

e  Generate complete IEPDs from your IEPD model

e Generate NIEM conformant schemas from your information models

e Import NIEM Reference Schema into your model

e Create NIEM subset namespaces, composed from elements of the NIEM Reference Schemas

e  Create PIM, PSM and Model Package Description (MPD) diagrams, using the NIEM Toolbox pages

This illustration shows the NIEM 4.0 starter model, a Pattern provided as a part of the MDG Technology for NIEM. (See
the Creating a NIEM IEPD Help topic.)

NIEM-MPD:

o/E

ContactWebsiteUR| = http://example.com/WebSiteURI
ContactTelephoneNumber = 9876-1234

IEPC

«PropertyHolder»
~ ExchangePropertyHolder

«XMLCatalog» «lEPSampleXMLDocument»
/ \

[E|
Catalog
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UML Profile for NIEM

Enterprise Architect's MDG Technology for NIEM, provides a UML Profile for NIEM (supporting NIEM 3 and NIEM
4), along with a number of model Patterns to help you get started in modeling your NIEM project.

The profile defines a collection of stereotypes for use in building NIEM models. It also defines three different diagram
types: Model Package Description (MPD) diagram, Platform Independent Model (PIM) diagram and Platform Specific
Model (PSM) diagram. Each of these diagram types has a corresponding diagram toolbox, from which you can select
items to add to your model, by dropping them onto a diagram.

Access

9]
Use any of the methods outlined here to display the Diagram Toolbox, then click on £ to display the 'Find Toolbox
Item' dialog and specify 'NIEM 3.0 MPD' (or 'PIM' or 'PSM").

The Diagram Toolbox that corresponds to a particular diagram type becomes active whenever you open a diagram of that
type. However, you can also access any Diagram Toolbox at any time, using this method:

e  From the top of the Diagram Toolbox, click on i
<toolbox>'

to display the 'Find Toolbox Item' dialog and specify '<profile>

To reset the Toolbox to the default type for the current diagram, simply close then reopen the diagram.

Ribbon Design > Diagram > Toolbox
Keyboard Shortcuts Alt+5
Other Click the ﬂicon on the Diagram caption bar to display the Diagram Toolbox

Diagram Toolbox Pages

The NIEM Diagram Toolboxes provide quick access to the elements and connectors that you commonly use in a
particular type of diagram.

The MPD Diagram Toolbox is grouped into a number of separate pages: Model Patterns, Relationships, File Type Usage
and Schema Document Usage. The PIM and PSM diagrams share a common Toolbox page, as well as each having their
own specific Toolbox page.

Common Toolbox Items

The NIEM Common Profile consists of stereotypes that are used in both the NIEM PIM Profile and the NIEM PSM
Profile.

Icon Description
AdapterType A NIEM adapter type is a NIEM object type that adapts external components for
use within NIEM.
AssociationType A NIEM association type establishes a relationship between objects, along with the

properties of that relationship.
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AssociationType

AugmentationType

Choice
Documentation
Generalization

List

LocalVocabulary

LocalTerm

MetadataApplication

MetadataType

Namespace

NIEMType

ObjectType

PrimitiveType

Property

PropertyHolder

References
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A NIEM association type establishes a relationship between objects, along with the
properties of that relationship.

A NIEM augmentation type is a complex type that provides a reusable block of data
that can be added to object types or association types.

A Choice Class groups a set of attributes whose values are mutually exclusive.
A Documentation comment is the data definition of the Element that owns it.
A UML Generalization

A List is a DataType whose values consist of a finite length (possibly empty)
sequence of values of another DataType, which is the item type of the List.

Local vocabulary defines a set of domain specific terms or abbreviations that then
can be used in NIEM names and definitions.

The LocalTerm stereotype defines a domain-specific word, phrase, acronym, or
other string of characters used in a LocalVocabulary.

The «MetadataApplication» stereotype applies to a Usage between a
«MetadataType» Class and either another «MetadataType» Class or a Property. It
represents a constraint on a NIEM «MetadataType» that limits the application of
the NIEM «MetadataType» to specific schema types or schema elements.

A NIEM metadata type describes data about data, that is, information that is not
descriptive of objects and their relationships, but is descriptive of the data itself.

A Namespace Package represents a NIEM namespace identified by a target
namespace URI.

A NIEMType is a Class that represents one of the specific semantic kinds of NIEM
complex types (that is, types that can have attributive structure). NIEMType is
abstract.

A NIEM object type represents some kind of object: a thing with its own lifespan
that has some existence.

The NIEM Primitive Type Library defines a predefined set of UML primitive types
to be used in NIEM-UML models. To insure integrity and consistency of the type
system used at the PIM level with the generation of NIEM compliant schema, the
primitive types in this library are based on XML schema primitive types.

A PropertyHolder is a Class holding global Properties that are not the subject of any
specific NIEM type.

Property declarations of this kind define the object type of the property without
restricting its use to a
specific type of subject.

The References stereotype applies to a Realization between Properties, Classes or
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Packages. It allows for Properties in one Class to be defined by reference to
Properties in another class.

Representation The NIEM Representation Pattern, allows for a type to contain a representation
element, and the

various representations for that element type are in the substitution group for that
representation element.

Restriction A Restriction Realization represents a relationship between two type definitions:
the first is derived by restriction from the second.

Union A Union is a DataType whose value space is the union of one or more other
DataTypes, which are the member types of the Union.

UnionOf The UnionOf stereotype is applied to a Usage dependency, the client of which must
be a Union DataType and the supplier of which must be a DataType that represents
a legal union member type. A UnionOf dependency specifies that the supplier
DataType is a member type of the client Union.

ValueRestriction

NIEM 3.0 MPD Toolbox
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Toolbox

4 NIEM 3.0 MPD Relationships

1 Dependency

1 MPDRelationship
L7 Usage

L7 QualifiedName

4 MNIEM 3.0 MPD File Type Usage

L7 FileType

L7 aApplicationInfo

L7 BusinessRulesArtifact

u .
1 Conformancedssertion

L7 ConformanceReport

"™ Documentation

7 File

L7 IEPSampleXMLDocument
L7 MPDChangelog

U ReadMe

L7 RelaxMGSchema

U™ RequiredFile

L7 SchematronSchema
L7 wantList

L7 ¥MLCatalog

LT ¥MLSchemaDocument

u .
1 ExtensionSchemalocument
9-:" ExternalSchemalocument
u

1 ReferenceSchemaDocument

L7 SubsetSchemaDocument

Maore tools...

4 MNIEM 3.0 MPD Schema Document Usage

O =

MPD Toolbox Items

The Model Package Description Profile comprises stereotypes and artifacts that are used to model NIEM MPDs.

Icon Description
Relationships
Dependency A UML Dependency relationship.
MPDRelationship The ModelPackageDescriptionRelationship stereotype applies to a Dependency that

represents a relationship between MPDs or between an MPD and another resource
(such as a NIEM specification; as in the case of conforms-to).

Usage A UML usage relationship
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QualifiedName

File Type Usage

FileType

ApplicationInfo

BusinessRulesArtifact

ConformanceAssertion

ConformanceReport

Documentation

File

IEPSampleXMLDocument

MPDChangeLog

ReadMe

RelaxNGSchema
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The <<qualifiedName>> Usage connector is used to specify the Document Element
of an IEP.

To identify a Document Element of an IEP in UML:

e Add an instance of IEPConformanceTargetType to the IEPConformanceTarget
slot of the ModelPackageDescription Artifact instance

e Add a QualifiedNamesType instance to the ValidityConstraintWithContext slot
of the new IEPConformanceTargetType instance

e Add a Usage with applied Stereotype «qualifiedName» where the client is the
new QualifedNamesType instance and the supplier is a Property representing
an XSD Element

The <<FileType>> Usage connector is a data type for describing an MPD file
artifact. It is also the base type from which many other <<FileType>> Usage
connectors are derived.

The <<ApplicationInfo>> connector extends the <<FileType>> usage connector. It
is used to specify an MPD artifact that is used by a software tool (for example,
import, export, input and output).

The <<BusinessRulesArtifact>> connector extends the <<FileType>> usage
connector. It is used to specify an MPD artifact that contains business rules and
constraints on exchange content.

The <<ConformanceAssertion>> connector extends the <<FileType>> usage
connector. It is used to specify an MPD artifact that represents a declaration that a
NIEM IEPD or EIEM is NIEM-conformant.

The <<ConformanceReport>> connector extends the <<FileType>> usage
connector. It is used to specify an MPD artifact either auto-generated by a
NIEM-aware software tool or manually prepared that checks NIEM conformance
and/or quality and renders a detailed report of results.

The <<Documentation>> connector extends the <<FileType>> usage connector. It
is used to specify an MPD artifact that is a form of explanatory documentation.

The <<File>> connector extends the <<FileType>> usage connector. It is used to
specify a generic electronic file artifact in an MPD,; a file stored on a computer
system.

The <<IEPSampleXMLDocument>> connector extends the <<FileType>> usage
connector. It is used to specify an example MPD instance XML document or IEP
artifact.

The <<MPDChangeLog>> connector extends the <<FileType>> usage connector.
It is used to specify an MPD artifact that contains a record of the MPD changes.

The <<ReadMe>> connector extends the <<FileType>> usage connector. It is used
to specify an MPD read-me artifact.

The <<RelaxNG>> connector extends the <<FileType>> usage connector. It is
used to specify a RelaxNG schema.
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The <<RequiredFile>> connector extends the <<FileType>> usage connector. It is
used to specify an MPD file artifact that another artifact depends on and should not
be separated from.

The <<SchematronSchema>> connector extends the <<FileType>> usage
connector. It is used to specify a Schematron schema document.

The <<WantList>> connector extends the <<FileType>> usage connector. It is
used to specify an MPD artifact that represents a NIEM schema subset and is used
as an import or export for the NIEM SSGT.

The <<XMLCatalog>> connector extends the <<FileType>> usage connector. It is
used to specify an MPD artifact that is an OASIS XML catalog.

The <<XMLSchemaDocument>> connector extends the <<FileType>> usage
connector. It is used to specify an MPD artifact that is an XML schema document
(that is, an XSD that is not necessarily a NIEM subset, extension, or reference
schema).

The <<ExtensionSchemaDocument>> connector extends the
<<XMLSchemaDocument>> usage connector. It is used to specify an MPD artifact
that is a NIEM extension schema document.

The <<ExternalSchemaDocument>> connector extends the
<<XMLSchemaDocument>> usage connector. It is used to specify an MPD artifact
that is a schema document external to NIEM.

The <<ReferenceSchemaDocument>> connector extends the
<<XMLSchemaDocument>> usage connector. It is used to specify an MPD artifact
that is a reference schema document (from a release, domain update, or core
update).

The <<SubsetSchemaDocument>> connector extends the
<<XMLSchemaDocument>> usage connector. It is used to specify an MPD artifact
that is a subset schema document.
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The NIEM PIM Profile comprises stereotypes that are used in NIEM PIMs but not NIEM PSMs.

Icon Description
Association A UML Association.
AssociationClass A UML Association Class.
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Augments

InformationModel

RoleOf

RolePlayedBy

Subsets

PSM Toolbox Items

A stereotyped Realization connector, used to specify that one Class (the supplier)
Augments another Class (the client).

InformationModel is a stereotyped Package that provides a platform-independent
perspective on the structure of information to be exchanged in NIEM messages. It
represents a NIEM namespace, but can also specify a default purpose, such as
subset, exchange or extension.

The RoleOf stereotype is applied to an AssociationEnd to specify the type of the
role of the associated property.

A stereotyped Generalization connector specifying that the role played by instances
of the general Class shall be the type of the special Class.

The Subsets connector is a stereotyped realization that specifies a subset
relationship between a subset client (the derived element) and its reference supplier
(the base element).

The NIEM PSM Profile comprises stereotypes that are used in NIEM PSMs. These stereotypes need not be used with a
NIEM PIM, but they can be in order to provide additional platform-specific markup.

Icon

XSDAnyProperty

XSDDeclaration

XSDProperty

XSDRepresentationRestrict
ion

XSDSimpleContent

NIEM 3.0 PSM Toolbox
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Description

XSDAnyProperty stereotype represents a property that is unrestricted with respect
to its type, which is implemented in XML Schema as the xs:any particle.

The XSDDeclaration stereotype is a specialization of the common References
stereotype.

An XSDProperty Property represents a NIEM property, which is implemented in
XML Schema as either an attribute declaration and use or an element declaration
and particle

XSDRepresentationRestriction specifies a restriction on the representation in an
XML schema of the values of a base DataType.

The «XSDSimpleContenty stereotype represents a relationship between two type
definitions: the first is a complex type definition with simple content, the second is
a simple type.
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Download the NIEM Reference Model

The NIEM 4 Reference Model is a UML representation of the content of the NIEM 4 Release Package XSD files.

It contains Packages representing NIEM-core, as well as the various Domain schemas included in the NIEM 4 release,
their associated Codes lists and other associated Packages. The NIEM 4 reference model is available for download into
your Enterprise Architect project, from the Sparx Systems Reusable Asset Server.

Earlier versions of NIEM reference models are also available for download from the Sparx Systems Reusable Asset
Server.

Access

Display the Model Wizard window using any of the methods outlined here.
In the Model Wizard window, select the '"Model Patterns' tab. In the 'Perspective' panel, select NIEM 3 and 4'.
Select a Reference Model, MPD Types and Starter Model, as required.

Ribbon Design > Package > Insert > Insert using Model Wizard
Context Menu Right-click on Package | Add a Model Using Wizard
Keyboard Shortcuts Ctrl+Shift+M

Other Project Browser caption bar menu | New Model from Pattern
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Enterprise Architect's MDG Technology for NIEM provides a basic IEPD model as a starting point from which you can

build your own IEPD model.
You can add the IEPD starter model to your project using the Model Wizard.

Starter Model - NIEM MPD Diagram

The example diagram is part of the NIEM 4 Starter Model, available through the Model Wizard. It provides a convenient starting
point for creating your own NIEM4 model.

Auser-defined NIEM schema is built around a Model Package Description (MPD). For consumers of the schema, the MPD
defines how to use the various XSD files that are included and what message types are being defined

The MPD is created using instances of a number of Classes defined in the UML Profile. Enterprise Architect provides these
Classes in a Package thatis available through the Model Wizard, or from our Reusable Asset Server.

AINIEM 4 models require these MPD types, so that the object instances used to create the MPD can correctly reference the
classifiers from which theyare derived. The Package 'NIEMMPD Types'is already included in this example model.

The diagram here, illustrates a number of characteristics of a NIEM4 model, such as:
«  The ModelPackageDescription object instance 'NIEM-MPD'
<<InformationModel>> packages

The i and

Run State values and Tag Values that are specific to NIEM4,

Path URIs are typically specified in the tag values attached to Usage connectors.

Itis intended that you begin with the NIEM 4 Starter model, then fill-in or overwrite the Run State variables and tag values of the objects
and connectors on the 'MPD Overview' diagram, with values that are appropriate for the model you are creating. Drag new instances of
MPD Types onto the diagram as required and use the NIEM 3.0 MPD toolbox to add connectors as necessary.

When your model is complete, generate XML Schema Definition files by right-clicking on the Model Package Description object instance,
then choose:
'Specialize| NIEM | Generate NIEM Schema'

descriptionText =
mpdName = NIEM-MPD
mpdVersioniD = 0.1rc1
«ReadMen mpdBaseURI = http://example.com/NIEM-MPD

«ExtensionSchemaDocument»

i CreationDate = 2017-11-22 i

| StatusText = Release Candidate J
mpdClassCode = iepd
dnformationtodels

‘ iiatt izati ‘ [E + ExchangeMessageType
name = OrganizationName [ + ExchangePropertyHolder

«MPDChangelogn tags
s

isConformant = true

version=1

777777777 . conformanceTargets =
| OrganizationPrimaryContactinformation:
a ]
Changetog =] ContactWebsiteURI = http://example.com/WebSiteURI
ContactTelephoneNumber = 9876-1234

defaultPurpose = extension

defaultPrefix = exch
«ConformanceAssertion»

| IEPC

Conformance [=]
Assertion

«qualifiedName»

ExchangePropertyHolder

‘ «PropertyHolders

«XMLCatalog» «IEPSampleXMLDocument»

v B sample 5]

Catalog Instance
Document

This figure shows the IEPD Starter Model Pattern, available from the Model Wizard.

This topic provides an overview of the steps required to create a new NIEM IEPD model in Enterprise Architect, and to

generate an IEPD from that model.

Creating a NIEM IEPD model and generating a NIEM IEPD

Steps Description

Create a new Enterprise Launch Enterprise Architect and create a new project.

Architect project Open the Model Wizard window by pressing 'Ctrl+Shift+M'.
Click on the 'Model Patterns' page and scroll to find the Perspective 'NIEM 3 and
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4',
It is essential that your NIEM project contains the NIEM MPD Types and at least
one of the NIEM Reference Models.

Select the 'NIEM 4.0 Reference Model' as well as NIEM MPD Types'.

Click on the 'Create Patterns' button to download and import the selected models
into your project.

Also available in the Model Wizard is a model pattern for a basic NIEM IEPD. This
is intended as a starting point for your NIEM project.

Optionally, select the NIEM 4 IEPD Starter Model and click on 'Create Patterns'.

Create an IEPD model If you chose not to include the IEPD model in the previous step, you can create
your own model now.

In the Project Browser, create a new Package or (View node) to hold your IEPD
model.

Within the new Package, create a NIEM MPD diagram.

You can add instances of the types available in the NIEM MPD Types Package to
your diagram (and to your IEPD model), by dragging them onto your MPD
diagram.

Use the Project Browser to locate the Class types that you require, then press Ctrl as
you drag the element into position on your diagram. The system prompts you to
choose an action; either:

e Place a link to the Class on the diagram, or
e Create and add a new instance specification of the Class
For the MPD model, you would generally use Object Instances.

To begin with, create an object instance of the ModelPackageDescription Class.
(As you will see shortly, you need an instance of ModelPackageDescription to
drive the generation of your MPD.)

Customize your model Whether you choose to download the IEPD Starter Model, or create your own IEPD
model by dragging instances from the Project Browser, you must set values for the
properties of the Object instances that are appropriate to the model you are creating.
This is achieved by setting the run-state properties of the various object instances
used in your IEPD model.

The Package 'NIEM MDP Types' contains definitions for the Class 'Model Package
Description', as well as a number of other Classes. These other Classes are
referenced as classifiers for attributes of the 'Model Package Description' Class.
Relationships between the various Classes defined in this Package can be viewed
on the diagram 'NIEM-UML Model Package Description'.

The '"Model Package Description' Class has a number of attributes that are simple
string types, as well as some attributes that are classified by types that are defined
within the NIEM MDP Types' Package.

When setting the run state values for properties with simple types in the Model
Package Description object, you can use the 'Set Run State' command. This can be
accessed by right-clicking the Object on a diagram, then choosing 'Features | Set
Run State..." (or by pressing Ctrl+Shift+R).

Where properties reference other Classes as their types, you cannot simply enter a
run state value.

Enterprise Architect supports two methods of specifying values for these properties,
each method requires creation of an Object instance of the referenced Class.

You should create an Object instance of the type corresponding to the property,
then either create an Association between the two objects and set a role name for
the property being set, or nest the Object as a child within the Object whose
properties are being set and name the child Object using the name of the property
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being set. When associating an Object, the Object's name is not important, but the
role name must match the name of the property being set.

For example, you might create an Object instance of the type
IEPConformanceTargetType and nest it within the Model Package Description
Object. In this case, the child Object must be named 'TEPConformanceTarget' to
correspond with the attribute of that name in the Class definition. Ensure that the
child Object is indeed nested within the parent, by inspecting the hierarchy shown
in the Project Browser.

If using a role name on an Association, create the 'property’ Object as a separate
(non-nested) Object instance, then create an Association from the 'owner' to the
'object’ and finally specify a role name for the target Object. For example, create an
Association from the Model Package Description Object to an Object instance of
IEPConformanceTargetType. Open the 'Properties' dialog for the Association and
name the role of the target as '[EPConformanceTarget', to correspond to the name
of the attribute in the 'Model Package Description' Class. Again, in this scenario,
the name of the Object itself is not important, it could even be anonymous, but the
role name must match the name of the attribute whose value you are setting.

Note that a Model Package Description Object might specify many
IEPConformanceTargets. You must create an Object instance for each one and each
one must be named TEPConformanceTarget'.

Either of these techniques can then be used to set properties within the
IEPConformanceTargetType Object. For example, to set the value of the
ValidityConstraintWithContext attribute, create an Object instance of the Class
ValidityConstraintWithContextType (which might be an instance of the derived
type QualifiedNamesType) and either name it and nest it, or associate it and name
the role.

File use can be modeled by adding Artifact elements to the diagram and linking
with the required File Type Usage connector from the toolbox.

Create your data model This is where you model the data that will be sent in your information exchange
message.

In NIEM, this is typically modeled within Packages that have the
<<InformationModel>> stereotype, representing the different namespaces used in
the model. These Packages typically include a Niem-core Package that is a subset
of the Niem-core Reference Model Package, and two extension Packages that
extend what is available from Niem-core, one of which represents the exchange
message.

Your project might also require subsets of other NIEM schemas, such as those from
the Biometrics or EmergencyManagement domains.

For further information on creating data models, see the Help topics Creating a
NIEM Data Model and Subsetting NIEM with the Schema Composer.

Generate the [EPD Your NIEM model does not have to be complete before you generate an IEPD from
it.

Generating the IEPD can be considered an iterative process. You might perform a
generation of just your namespace schemas before you have completed your Model
Package Description, and before you have defined your conformance targets. You
might generate with a fully described MPD instance and conformance targets
before you have defined your Information Models. You can continue to update your
model and generate your IEPD however you see fit.

To generate your IEPD, select the Model Package Description instance
specification, either on the diagram or in the Project Browser. Right-click on the
MPD instance to open the context menu or go to the 'Specialize' ribbon and select
the 'Technologies > NIEM > Generate NIEM Schema' option.

The Generate NIEM MPD Schemas window will open.
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This window lists the Namespace Schemas that are used in your model, and you
can select which of these to generate. You can also choose which of the NIEM
infrastructure schemas to include in the generation.

In this window you can also set the root directory for generation of the output files.

Once you have made your selection and specified the output folder, click on the
Generate button to commence generation of the IEPD.

For detailed information on the Generate NIEM MPD Schemas window, see the
Help topic NIEM MPD Generation.

Notes

e ALL projects containing NIEM models must include the NIEM MPD Types Package downloaded via the Model
Wizard; the ModelPackageDescription instance is central to your NIEM model
The instance and the relationships to <<InformationModel>> Packages and other artifacts are used to drive the MPD
Generation; without an MPD instance in your model, you will not be able to generate an MPD

e Usually, you must have at least one of the NIEM Reference Models imported into your project; the reference models
contain UML representations of the Niem-core reference schema, as well as the many domain specific reference
schemas, which must be available in your project if you intend to create subset schemas using Enterprise Architect's
Schema Composer
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NIEM MPD Generation

Generating the IEPD can be considered an iterative process. You do not have to wait until your NIEM model is complete
before you generate an IEPD from it.

Your NIEM MPD diagram should contain an instance specification of a Model Package Description. The MPD instance
and its relationships to Conformance Target instances as well as other artifacts, is a representation of the MPD catalog.
When you generate an MPD from your model, Enterprise Architect will generate a catalog file and other artifacts, based
on the items in your MPD model. It will also generate NIEM schemas for the <<InformationModel>> packages
referenced by your model. The result will be a collection of files output into the directory you specify for the generation
process.

Steps for generating an MPD

Step Action

1 Your NIEM MPD diagram should contain an Instance Specification of a Model Package Description.

Select the MPD instance, either on the diagram or in the Project Browser.

2 Right-click on the MPD instance to open the pop-up menu or go to the 'Specialize' ribbon and select the
'"Technologies > NIEM > Generate NIEM Schema' option.

The 'Generate NIEM MPD Schemas' dialog displays.
3 In the 'Directory' field, type or browse for the directory path into which to generate the MPD.

4 The 'NIEM Version' field defaults to '4.0". If generating a NIEM 3 IEPD, set this field to '3.0'.

The 'MPD Artifacts' panel lists the static MPD artifacts and common artifacts (such as Structures and
Catalog) used in this model, each with its relative path.

Select or deselect the checkboxes beside these items to generate or skip these items.

The 'Namespace Schema(s)' panel shows the schema files that will be generated for the information
models.

Select or deselect the checkbox beside a Namespace Schema to generate or skip that schema.

Select a Namespace Schema to display Package details for that schema.

5 Click on the Generate button.

Once the generation has completed successfully, clicking the View Schema button opens Windows
Explorer, showing the contents of the output directory used for generation. If the Catalog Artifact has
been deselected, then clicking the View Schema button will open an editor to view the schema file
associated with the currently selected Namespace Package.

Notes

e The output location of the schema file generated for a Package is specified by the 'pathURI' tag value on the Usage
connector that relates the Package to the ModelPackageDescription instance specification; default values are set by
the Schema Composer when the subset Packages are created, but the values can be overridden by the user
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Creating a NIEM Data Model

One of the underlying principles behind NIEM is re-use of a common reference vocabulary - a predefined set of data
elements and definitions used to define information exchanges. To this end, one of the core tasks in building a NIEM
data model is creating a subset of the NIEM reference schema. The goal is to model as much of your data exchange as is
practical, by re-using types and elements that are already defined in the NIEM reference model.

A NIEM data model usually consists of a number of Packages with the <<InformationModel>> stereotype applied.

Typically, a model will have one Package representing a NIEM-core subset schema, some other Packages representing
subsets of particular Domain schemas, and one or more Packages representing extension schemas. The extension schema
Packages provide those elements required by the model that are not available from the NIEM Reference Model. Often,
the root element of the exchange message is separated from more general elements, and modeled in an extension schema
Package dedicated to the specific exchange.

Steps for Creating a NIEM 4.0 Data Model

Step Detail
Import the NIEM 4.0 Many of the activities involved in creating NIEM models, rely on using the NIEM
Reference Model Reference Model. If you haven't already done so, import the Reference Model into

your Enterprise Architect project before proceeding further.
For more information, see the help topic Download the NIEM Reference Model.

Create a Subset of the There are a number of reasons for creating subsets of the NIEM namespace
Niem-core Reference schemas when creating NIEM IEPDs, but the two most important reasons are:
Package

e The reference schemas are very large; subsetting produces much smaller
schema files that, in turn, leads to faster validation of the schemas

e  Elements within the reference schemas are very loosely constrained; the
subsetting process allows modelers to impose much tighter constraints, such as
restricting cardinality and allowed values, to more closely reflect actual
business requirements

In Enterprise Architect, the subsetting process is performed using the Schema
Composer.

The Schema Composer allows the modeler to select the subset of required Classes
from the source Package and, for each of the selected Classes, select a subset of
required attributes. The selected Classes with their reduced attribute sets are then
copied to a target Package. Most often the source Package will be the Niem-core
namespace Package from the NIEM Reference Model. In this case, the target
Package will also be a namespace Package named 'Niem-core', but it will be part of
your NIEM IEPD model.

Other namespace Packages from the Reference Model, such as the Domain
Packages, can also be subsetted in the same way.

Use Enterprise Architect's Schema Composer tool to copy a subset of the
Niem-core reference Package to the Niem-core subset Package that is part of your
IEPD model. The goal is to model as much of your data exchange as is practical, by
re-using types and elements that are already defined in the Niem-core Reference
Model.

In cases where your model will also make use of NIEM Domain Packages, this
subsetting process should be repeated for each domain Package that you use.

For more information, see the Help topic Subsetting NIEM with the Schema
Composer.
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Create Extension Packages When creating a NIEM data model, the aim is to model as much of your data
exchange as possible using types and elements from the NIEM Reference Model.
What cannot be modeled by re-using existing NIEM elements is then modeled in
'extension' namespace packages, by creating new types and elements using
elements from the NIEM-UML profiles, with all types ultimately deriving from
XML schema primitive types.

Both the NIEM Starter Model (from the Model Wizard) and the MPD Starter
Model Pattern (from the Diagram Toolbox) provide <<InformationModel>>
Packages in which to model the various schemas. Using PIM diagrams within these
packages, you can build models of your different schemas, by adding elements from
the Diagram Toolbox.

It is suggested that you use the diagram in the 'exchange' package, to assemble the
high-level model of your exchange, using types and elements from other schema
packages as required.

Most IEPDs require extension schemas to define specific types and properties that
are unique to the data exchange being defined. However, the NIEM model does not
define specific message types or structures for assembling all of the objects in an
exchange. It is therefore up to the creator of the IEPD to write an extension schema
that declares the root element and the basic structure of the messages. The root
element of the exchange brings together all of the objects and associations defined
in the exchange.

Whilst you are not required to create a separate schema to declare the root element
and basic structure of the message, it can be beneficial to separate message-specific
extensions into an 'exchange' schema and more generic extensions into 'extension'
schemas. Exchange schemas contain definitions that are unique to a message type
or group of message types. This generally includes only the root element and its
type and possibly some structural elements that form the basic framework of the
message.

Organizing schema elements into 'exchange' and generic 'extension' groupings also
offers the possibility of sharing the more generic schema across multiple IEPDs,
whereas the 'exchange' schema is usually specific to one particular IEPD. You can
also have multiple 'exchange' schemas in order to represent different message types
or groups of different message types.
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Subsetting NIEM with the Schema Composer

Enterprise Architect's Schema Composer is a tool that can greatly simplify the process of creating subsets from the
NIEM Reference Model namespace Packages.

Access

Use either of the methods outlined here to display the Schema Composer window and then display the New Model
Transform' dialog,

Enter a name for the new model transform, then from the 'Schema Set' drop-down list choose 'National Information
Exchange Model (NIEM)'".

Save the profile as a Model Artifact within a suitable Package in your project (the root Package of your IEPD is suitable
- then the Artifact will be easy to find).

Ribbon Specialize > Tools > Schema Composer > Open Schema Composer : New > Model
Transform

Creating a Subset Model

NIEM experts suggest that a good first step is to create a UML model of your XML exchange, as it allows you to capture
your business requirements without being unduly influenced by how things are done in NIEM.

Once you have a first draft of a UML model for your exchange, you can then begin to re-create that model using NIEM.

Initially, finding appropriate types and properties within the NIEM Reference Model can seem to be an impossible task.
This will become much easier as you gain experience and familiarity with the content of the NIEM model.

Most of the NIEM types that you will commonly use, such as PersonType, OgranizationType, DocumentType or
ActivityType, have numerous attributes, of which you will generally require only a few. This is where subsetting
becomes useful.

If you are trying to model a person, using their name, address and birthdate, you would choose PersonType and
AddressType from Niem-core. From those types, select only the properties that you require for your model.

Where the selected properties reference other types, those types will be automatically added to the Schema Composer.

When you 'generate’ your subset, Enterprise Architect creates the target schema Packages required by the subset, then
copies the selected types with their reduced attribute sets into the target Packages.

Further Refining Your Subset

Once you have created your subset, you can further refine it by making adjustments to the cardinalities of the properties
within the types or by restricting the allowed values of the properties.

To adjust the cardinality or restrict the permissible values of a property, select that property in the center pane of the
Schema Composer, then right-click and choose Restrict this property'. The Property Restrictions' dialog is displayed,
where you can adjust the cardinality or apply restrictions to the property as required.

Click on 'Update' to save the changes to your model transform profile, then click on 'Generate' to regenerate the subset
model with the restrictions applied.

NIEM subsetting is often an iterative process. Using the saved model transform profile, you can reload, update and
regenerate your subset as you require, throughout the various stages of IEPD development.
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Subsetting NIEM Using the Schema Composer

Step Action

1 Open the Schema Composer. (See Access: Ribbon)

2 Create a new Schema Composer profile.
Click on the New button and select 'Model Transform'.
In the dialog that opens, specify a name for the profile and select NIEM' in the 'Schema Set' field.

(The "Namespace' field on this dialog is not used for NIEM, as NIEM uses Tagged Values on its Model
Packages to specify namespaces.)

Choose a location to save your new profile, then click on the OK button.

3 In the Project Browser, locate the required types PersonType and AddressType, in the Niem-core Package
of the Reference Model.
Drag and drop the required types from the Project Browser onto the 'Classes' pane of the Schema
Composer.

4 Now select one of the types, say PersonType, in the Schema Composer's 'Classes' pane.

The full list of attributes for PersonType is shown in the 'Attributes' pane.

5 Use the checkboxes in the 'Attributes' list to select the attributes of 'PersonType' to use in your exchange
model. In this case, select the checkboxes for 'PersonBirthDate' and 'PersonName'.

As you select these attributes, the Schema Composer automatically adds the types 'DateType' and
'PersonNameType' to the list of Classes, as these types are referenced by the attributes you just selected.

6 Now select 'DateType' in the 'Classes' pane.

'DateType' has four attributes, DateAccuracyAbstract, DateAugmentationPoint,
DateMarginOfErrorDuration and DateRepresentation. The first three of these attributes are date metadata
- they do not hold a date value. The fourth, DateRepresentation, is an abstract attribute, so it does not
directly hold date values either. It is used as a placeholder for the attribute that will ultimately hold the
date value.

The NIEM model commonly uses XML Schema abstract elements and substitution groups.

The abstract elements add some complexity to the creation of a subset, because you are required to add
the abstract element, as well as those elements that will be substituted in place of the abstract element.

For example, most date-related types contain the abstract element nc:DateRepresentation that can be
substituted by nc:Date, nc:DateTime, and so on.

7 Select the attribute DateType.DateRepresentation.

You will notice that another type, DateRepresentationPropertyHolder has been added to the 'Classes' list.

8 Select DateRepresentationPropertyHolder in the 'Classes' list.

The untyped attribute DateRepresentation is known as the 'head' of a substitution group. This attribute
must be selected in the client of the substitution, DateType, as well as in the supplier of the substitution,
DateRepresentationPropertyHolder. The attribute that is the head of the substitution group is pre-selected
for you, so you only need to select the attribute that will eventually be substituted for DateRepresentation
in DateType. Select the attribute Date:date - it will be used as the DateRepresentation that will actually
hold a data value.

Where substitution groups are involved, it is a common mistake to simply add the abstract element
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without also adding the substitutable element from the related PropertyHolder type.

9 Repeat the process for the PersonName attribute, by selecting PersonGivenName, PersonMiddleName and
PersonSurName from the PersonNameType class.

10 To save your current selection of Classes and attributes to the profile you are creating, click on the Update
button.

This updates the profile with your current selection, allowing it to be reloaded at a later date if you need to
perform further work on it. This facilitates an iterative process of creating the subset Package.

11 Now click on the 'Generate' option.
Choose 'NIEM Model Subset' in the 'Schema Export' dialog and click on the Generate button.

Navigate to the Package hierarchy containing the MPD that you are building. Select the parent Package
that will contain the subset packages, then click on the OK button.

12 The Classes you have selected in the Schema Composer will be copied to the target Packages, with just
the subset of attributes that you have selected.

Notes

e Please read through each of the walk-through examples - each one contains important information

e  The Schema Composer functionality that supports NIEM development, assists in creating Subset Schemas; it does
not assist in producing Extension Schemas
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Walk Through Examples

If you are new to using the Schema Composer for NIEM, please take the time to read through these examples. Each
example contains important information that will help to ensure that your models use valid NIEM subsets, which will
ultimately produce valid XML schema files.

Example 1: Adding Classes and Selecting Attributes

This 'walk-through' example demonstrates how to use Enterprise Architect's Schema Composer to perform basic
operations of adding classes and selecting attributes to be included in a NIEM subset package.

Step Description

1 Open an Enterprise Architect project that contains the NIEM 4.0 Reference Model and also the NIEM
MPD Types.
If you don't have such a project, then open a new project and load the Reference Model and MPD Types,
using the Model Wizard.

2 Using the Model Wizard, add a fresh copy of the NIEM 4 IEPD Starter Model to your project.

You should rename the object instance NIEM-MPD' to something more meaningful. When generating the
MPD, the name of this object instance is used to name the root folder in which the MDP is created.

If you wish, rename the Package 'NIEM 4 Starter Model' to something more appropriate as well.

3 The starter model contains a Schema Composer artifact named 'Schema Composer profile - NIEM subset'.
Locate this artifact in the Project Browser, then double-click on it. This will open the Schema Composer
and load the profile 'Schema Composer profile - NIEM subset'.

The lower part of the Schema Composer contains three columns. From left to right, they are labelled
'Classes', 'Attributes' and 'Schema'.

4 Using the Project Browser, locate the Package 'niem-core' in the NIEM 4.0 Reference Model.
Within that Package, locate the Class 'AircraftType'.
Drag and drop 'AircraftType' onto the left-hand column of the Schema Composer (labelled 'Classes').

You will notice that Classes 'ConveyanceType' and 'TtemType' are added automatically to the list of
Classes.

TtemType' and 'ConveyanceType' are supertypes from which 'AircraftType' is derived.

5 Select AircraftType in the 'Classes' column.

You will notice that the center column, 'Attributes', displays the full list of attributes belonging to this
Class.

The attributes of the parent Classes are also listed.

To include an attribute in the subset schema, you simply place a checkmark beside it.

(You should choose only attributes of the Class that is currently selected in the 'Classes' list.
If you require attributes of a parent Class, select that Class, then select its attributes.)

Place a checkmark beside AircraftTailldentification. The type of AircraftTailldentification is
IdentificationType.

Notice that IdentificationType has been added to the list of Classes.

Enterprise Architect automatically adds to the 'Classes' list, those classifiers that are referenced as types of
the attributes you select.
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6 Select the Class IdentificationType in the left-hand column of the Schema Composer.

In the center column, place a check mark beside the attribute IdentificationID. The type of
IdentificationID is 'string'. The type 'string' is a Primitive type - it is not added to the list of Classes.

7 Now, select the Class ConveyanceType in the left-hand column of the Schema Composer.
Place a check mark beside the attribute ConveyanceMotorizedIndicator.

The type 'boolean’ is a Primitive type - it is not added to the list of Classes.

8 Select the Class ItemType in the left-hand column of the Schema Composer.
Place check marks beside the attributes ItemMakeName, ItemModelName and ItemModelYearDate.

The types ProperNameTextType and TextType are automatically added to the list of Classes. TextType is
the base Class for ProperNameTextType.

9 Click on the Update button to save the selected Classes and attributes to the profile, then click on the
Generate button.

In the window that opens, select NIEM Model Subset', then click on the Generate button.

You will be prompted to select a Package within which the subset model will be created. Typically, you
would choose the Package that is the parent of the Exchange schema Package. In the starter model, the
exchange Package is named 'MPD-Exchange' and its parent Package is named 'NIEM 4 Starter Model',
although you might have renamed these earlier in step 2.

Select the Package 'NIEM 4 Starter Model', then click on the OK button.

Note: When creating more complex models, your subset might include Classes from several different
<<InformationModel>> Packages. Enterprise Architect's Schema Composer will automatically create the
required target Packages and copy the Classes you are subsetting into the target Packages whose Tagged
Value 'targetNamespace' matches that of the source Package from which the original Class was drawn.
The subset <<InformationModel>> Packages will be created as children of the Package you choose as the
generation target.

10 Once the generation is complete, expand the target <<InformationModel>> packages.

You will see the classes you selected with their reduced sets of attributes.

Example 2: Using Association Types

This 'walk-through' example demonstrates how to use Enterprise Architect's Schema Composer to add association types
and the types they reference, to your NIEM subset package.

Step Description

1 Open an Enterprise Architect project that contains the NIEM 4.0 Reference Model and also the NIEM
MPD Types.
If you don't have such a project, then open a new project and load the Reference Model and MPD Types
using the Model Wizard.

2 Using the Model Wizard, add a fresh copy of the NIEM 4 IEPD Starter Model to your project.

You should rename the object instance 'NIEM-MPD' to something more meaningful. When generating the
MPD, the name of this object instance is used to name the root folder in which the MDP is created.

If you wish, rename the Package NIEM 4 Starter Model' to something more appropriate as well.

3 The starter model contains a Schema Composer artifact named 'Schema Composer profile - NIEM subset'.
Locate this artifact in the Project Browser, then double-click on it. This will open the Schema Composer
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and load the profile 'Schema Composer profile - NIEM subset'.

The lower part of the Schema Composer contains three columns. From left to right, they are labelled
'Classes', 'Attributes' and 'Schema'.

4 Using the Project Browser, locate the Package 'niem-core' in the NIEM 4.0 Reference Model.
Within that Package, locate the Class 'PersonLocationAssociationType'.

Drag and drop 'PersonLocationAssociationType' onto the left-hand column of the Schema Composer
(labelled 'Classes").

You will notice that the center column 'Attributes' displays PersonLocationAssociationType.Attributes
and also PersonLocationAssociationType.Associations.

Place check marks beside both of the associations, Location and Person.

The types LocationType and PersonType are automatically added to the Schema Composer's 'Classes' list.

5 The Class PersonLocationAssociationType is derived from the supertype 'nc:AssocationType', but in this
case the supertype is not automatically added to the Classes list.

If you want to include any attributes of the supertype 'nc:AssociationType' in your generated subset, you
must add 'nc:AssociationType' to the Schema Composer's Class list manually, then select the required
attributes.

If you don't want to specifically include attributes of 'nc:AssociationType', then there is no need to add it
to the Classes list.

When the schema file is eventually generated from the subset Package, Enterprise Architect will generate
an element and type definition for 'nc:AssociationType' if and when it is required, even if it is not
explicitly modeled.

6 Click on the Update button, then click on the Generate button.
In the window that opens, select NIEM Model Subset', then click on the Generate button.

You will be prompted to select a Package within which the subset model will be created. Typically, you
would choose the Package that is the parent of the Exchange schema Package. In the starter model, the
exchange Package is named 'MPD-Exchange' and its parent Package is named 'NIEM 4 Starter Model',
although you might have renamed these earlier in step 2.

Select the Package 'NIEM 4 Starter Model', then click on the OK button.

7 Locate the <<InformationModel>> Package named 'niem-core' within the subset model. Create a NIEM
PIM diagram within this Package, then drag and drop the three Classes in this Package onto the diagram.
You will notice that the properties 'Person’ and Location' are modeled as AssociationEnds on the
Associations between PersonLocationAssociationType and the types PersonType and LocationType.

Example 3: Using Substitution Groups and Property Holders

This 'walk-through' example demonstrates how to use Enterprise Architect's Schema Composer to correctly add
substitution groups and property holders to your NIEM subset Package.

Step Description

1 Open an Enterprise Architect project that contains the NIEM 4.0 Reference Model and also the NIEM
MPD Types.
If you don't have such a project, then open a new project and load the Reference Model and MPD Types
using the Model Wizard.

2 Using the Model Wizard, add a fresh copy of the NIEM 4 IEPD Starter Model to your project.
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You should rename the object instance 'NIEM-MPD' to something more meaningful. When generating the
MPD, the name of this object instance is used to name the root folder in which the MDP is created.

If you wish, rename the Package NIEM 4 Starter Model' to something more appropriate as well.

3 The starter model contains a Schema Composer artifact named 'Schema Composer profile - NIEM subset'.
Locate this artifact in the Project Browser, then double-click on it. This will open the Schema Composer
and load the profile 'Schema Composer profile - NIEM subset'.

The lower part of the Schema Composer contains three columns. From left to right, they are labelled
'Classes', 'Attributes' and 'Schema'.

4 Using the Project Browser, locate the Package 'niem-core' in the NIEM 4.0 Reference Model.
Within that Package, locate the Class 'AircraftType'.
Drag and drop 'AircraftType' onto the left-hand column of the Schema Composer (labeled 'Classes').

You will notice that the Classes ConveyanceType and ItemType are added automatically to the list of
Classes.

ItemType and ConveyanceType are supertypes from which AircraftType is derived.

5 Select the Class 'AircraftType' in the left-hand column of the Schema Composer.

In the center column, place a check mark beside the attribute AircraftWingColorAbstract (notice that this
attribute has no type specified).

The Class AircraftWingColorAbstractPropertyHolder is automatically added to the list of Classes.

6 Select the Class 'AircraftWingColorAbstractPropertyHolder' in the left-hand column. Notice that this
Class also has an attribute named 'AircraftWingColorAbstract' that has no type specified. This attribute is
pre-selected for you - it should remain selected.

Simply place a check mark beside AircraftWingColorText.

7 In this case, the attribute AircraftWingColorAbstract is the head of the substitution group and provides the
connection between the client Class AircraftType and the supplier Class
AircraftWingColorAbstractPropertyHolder.

AircraftWingColorText is the actual attribute (of type TextType) that will be added to AircraftType.

8 Some PropertyHolder types will have several attributes - the substitution group head, plus a number of
others. The attribute that is the head of the substitution group must always be selected in both the client
and the supplier Classes. Enterprise Architect pre-selects this attribute for you in the supplier Class (the
PropertyHolder). You then only need to select the attribute(s) from the supplier that you want to substitute
in place of the head of the substitution group.
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Example NIEM Schema

This page provides an overview of defining a new NIEM compliant schema, from start to finish.

Import NIEM framework Packages

Modeling with NIEM in Enterprise Architect starts with the standard types defined by the NIEM Technical Architecture
Committee and the Object Management Group NIEM-UML specification, as described here. These are available from
our Reusable Asset Server and the Model Patterns wizard.

To import these into your model:

e  Open the Model Wizard to the 'Model Patterns' page

e  Find the Perspective NIEM 3 and 4'

e  Select the Packages required for your model

e  Click on 'Create Patterns' to import the selected patterns into your model.
Note:

e All NIEM 3 or 4 models require the NIEM MPD Types Package as well as one of the NIEM Reference Model
Packages

e All NIEM 2.1 models require the NIEM 2.1 Reference Model Package but not an MPD Types Package, as the NIEM
2.1 MPD elements are available from the NIEM 2.1 MPD Diagram Toolbox

Component Details

NIEM Framework The power of NIEM comes primarily from the extensive library of types that you
can use to build your own schemas. Enterprise Architect provides complete NIEM
frameworks for NIEM 4, as well as all versions of NIEM 3. These frameworks are
all available from the 'Model Patterns' page of the 'Model Wizard'.

This tutorial is using the NIEM 4.0 framework, so select that pattern for import.

Model Package Description A user defined NIEM schema is built around a Model Package Description (MPD)
Types from NIEM-UML that defines, for consumers of the schema, how to use the various XSD files that are
included and what message types are being defined.

When modeling in UML, an MPD is created using instances of a number of Classes
defined in the UML Profile. Enterprise Architect provides these Classes in a
Package that is available from the 'Model Patterns' page of the '"Model Wizard'.

All NIEM 3 and NIEM 4 models will require these MPD types, so select the NIEM
MPD Types pattern for import.

Create Model Package Description

Previously, the framework Packages that are required for NIEM modeling were described. The Model Wizard also
provides a Package that acts as a convenient starting point for defining your MPD. When this is imported to your model
you will find a diagram containing instances of the MPD types, with the run-state set to show the core properties that you
are most likely to need to set.

This section describes the process of taking the sample MPD from the Pattern, and creating a 'Hello World' style
message, where a request is made for a personalized message based on a facial image. The response will be the identity
of the pictured person and a personalized message for them.

Component Description
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Model Package Description The top level object in the Pattern is an instance of the ModelPackageDescription
Metadata class. The name of the MPD is the name of the Object itself. All other properties
are in the Run-State of the object.

This figure shows how the MPD might look after providing real information.

PersonalizedMessage: ModelPackageDescription

mpdVersionID = 1.0
mpdBaseURI = http://example.sparxsystems.com/PersonalizedMessage/
mpdClassCode = iepd

AuthoritativeSource: OrganizationType

name = Sparx Systems

OrganizationPrimaryContactinformation:
ContactinformationType

ContactEmaillD = support@sparxsystems.com
ContactWebsiteURI = http://www.sparxsystems.com

NIEM-UML recommends the last section of mpdBaseURI matches the name of the
MPD, and specifies that the mpdVersionID will be appended to the mpdBaseURI to
produce the generated mpdURI. This example follows that convention.

The Pattern defaults the value of mpdClassCode to 'iepd'. This means that the MPD
is intended to represent an Information Exchange Package Document (IEPD). This
is the most common type of MPD, and it is what we want to create, so it has been
left with the default value.

Defined Document Types An IEPD is expected to define one or more document types. Each one will be an
instance of IEPConformanceTargetType named TEPConformance Target'. The
provided model Pattern already includes one of these, but we need a second one as
shown here:

iption

IEPConformanceTarget:
IEPConformanceTargetType

«PropertyHolder»
ValidityConstraintWithContext: i opertyHolder
QualifiedNamesType N
«qualifiedName» |+ PersonalizedM : Personalized uestType

IEPConformanceTarget:
IEPConformanceTargetType

«PropertyHolder»
ValidityConstraintWithContext: Per i tyHolder
QualifiedNamesType T T T T T T T T T T T

«qualifiedName» |+ PersonalizedM

g ponse: Per: lized Type

Note the instances of QualifiedNamesType, with the qualifiedName relationship to
a PropertyHolder. This specifies that the top level of the document being described
will be an element from one of the contained attributes. The section Create
Extension Packages in the topic Creating a NIEM Data Model describes how this is
defined. For now, an empty type will be enough.
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Package Usage The relationships connecting the Model Package Description to the Information
Models specify which schema files are to be generated with this MPD. In this
example we will use types from two different NIEM namespaces. To do this, we
first create an InformationModel Package for each, where the Namespace Tagged
Values match the original, and the purpose is set to subset. We will also need an
extension Package where we can define our own types and how the NIEM types
will be used.

This figure shows how this will look:

«InformationModel»

PersonalizedMessage: !
ModelPackageDescription PersonalizedMessage

«ExtensionschemaDocumenty, tags
,,,,,,,,,,,,,,,, Targets =http://referes el d-design-rules/a.|
=pm

defaultPrefix=p

nnnnnn

«ExtensionSchemaDocument Tags
pathURI =t d

«InformationModel»
biom

tags

niem biometrics/4.0/

(from domains)

«SubsetSchemaDocument» Tags
pathURI =base-xsd/niem,

«SubsetSchemaDocument» tags

niem. e/4.0/

«SubsetschemaDoci
pathURI =base-xsd/r

The relationships used also specify how the Package is used and the relative path to
the schema defined by that Package.

Additional Files All IEPD Packages are expected by NIEM to contain - at a minimum - a change log
and a readme, but there are several other types of artifact that are also supported. In
Enterprise Architect, each is defined using a stereotyped relationship to an Artifact.
As with the Package use, the relationship specifies where the file will be located.

In this image a ReadMe, ChangeLog and a sample document for each of the
document types are described. This will add information about those files to the
target catalog file. The files will not be created by Enterprise Architect, and their
content is beyond the scope of this tutorial.
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PersonalizedMessage:

ModelPackageDescription
ReadMe D
- >
«ReadMe»
Changelog D
- >
«MPDChangelog»
Sample Request D
e
«|lEPSampleXMLDocument»

Sample Response D

«|EPSampleXMLDocument»

Subset NIEM Namespaces

The Model Package Description is now complete, but we have three empty Information Model Packages. The first two
should be filled by selecting types and properties from namespaces within the NIEM framework Packages.

The Starter Model pattern includes a Schema Composer Artifact to use for specifying a subset. Double-click on it to open
the Schema Composer and begin the subsetting process.

Our request message specifies that it will send a facial image to be used for facial recognition. To do that, we need to
subset the appropriate types from the Biometrics Package. Start by locating the type FaceImageType in the
Domains\Biom Package within the NIEM 4.0 Reference Model. Drag this type into the Schema Composer. The super
types from which this type inherits are automatically added to the Schema Composer.

Our response message requires PersonType from the 'niem-core' Package. Drag this type onto the Schema Composer as
well.

This image shows the selection of a subset of the types and properties across a number of namespaces within the NIEM
4.0 Reference Model:

(c) Sparx Systems 2018 Page 368 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced

16 January, 2019

Schema Composer
Profile

Schema Composer profile - NIEM subset

New » Generate

Classes

=l BinaryobjectabstractPropertyHolder
BinaryType
DateRepresentationPropertyHolder
DateType
FaceImageFeaturePointType
FaceImageType

ImageType

ImageType

NumericType

PersonNameType

PersonType

QuantityType

=l TextType

«InformationModel» biom Domains NIEM 4 Reference

Once the required types are selected, you can generate the subset. When prompted, select the parent Package into which
the subset namespace Packages will be generated. After generation, the Classes in the subset Packages should resemble

this:

Schema Type
Schema Set
Transform Rule Script
Qualifier

Transform
National Information Exchange Model (NIEM)

Attributes

FaceImageType
Inheritance

ImageType

ImageType

BinaryType

FacelmageType Attributes

Facelmage3DPoseAngle : PoseAngleType
FacelmageAcquisitionProfileAbstract
FacelmageAcquisitionSource : SourceAcquisitionType
FacelmageAttribute : FacelmageAttributeType
FacelmageAugmentationPoint
FacelmageBoundary : FaceImageBoundaryType
FacelmageBoundingSquare : FacelmageBoundingsq..
FaceImageContour : FacelmageContourType

FacelmageDescriptionAbstract

FacelmageFeaturePoint : FaceImageFeaturePointType

Select | Al

FacelmageFeaturePointTierAbstract
FacelmageLightingArtifactsCode : FacelmageLightin...
FacelmageOcclusion : FacelmageOcclusionType
FacelmagePoseOffsetAngleMeasure : integer
FacelmageSubjectPoseAbstract

FatiallmageMissingReasonCode : FaciallmageMissin..

ImanaTrancfarmationCada - ImanaTrancfam ationCo.

None

a

BinaryObjectAbstractPropertyHolder has 2 properties
inlined:0 times, referenced 0 times and inherited 0 times
FaceImageType has 1 properties

inlined:0 times, referenced 0 times and inherited 0 times

Schema

4 i3 Schema Composer profile - NIEM subset
4 2 BinaryObjectAbstractPropertyHolder
# Base64BinaryObject : base64Binary [1]
# BinaryObjectAbstract [1]
4 2 BinaryType
@ BinaryCaptureDate : DateType [0.*]
# BinaryObjectAbstract [0.*]
@ BinaryURI: anyURI [0.]
|» = DateRepresentationPropertyHolder
b = DateType
acelmageFeaturePointType

acelmageType
# FacelmageFeaturePoint : FacelmageFeaturePointType [0.88]
b [ ImageType

b = PersonType
= QuantityType
= TextType
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Project Browser O x
FIEE 4+« =-

Project Browser Context Browser

4 CINIEM 4 Example MPD - Personalized Message o

! = NIEM 4 Example MPD - Personalized Message

! Bz Schema Composer image - Personalized Message
F3Personalized Message Conformance Targets
ﬁ?ersonalized Message Files
%gl'—‘ersonalized Message Metadata
%gl'—‘ersonalized Message Package Relationships

4 [domains

4 [T «InformationModels biom

TE PersonalizedMessage Biometrics subset

=

FacelmageFeaturePointType
A FacelmageType
i FacelmageFeaturePoint
ImageType
4 [ aInformationModels niem-core
%EPersonalizedMessage niem-core subset
[ «PropertyHolder= BinaryObjectAbstractPropertyHolder
[ BinaryType
ImageType
[ FersonNameType
Vi PersonType
@ PersonName
TextType
4 [ aInformationModels PersonalizedMessage
T PersonalizedMessage Request
FHPersonalizedMessage Response
Vi «PropertyHolder» PersonalizedMessageRequestPropertyHolder
# PersonalizedMessageRequest
«ObjectType» PersonalizedMessageRequestType
[ «PropertyHolder» PersonalizedMessageResponsePropertyHolder
«0DbjectType» PersonalizedMessageResponseType
4 0 PersonalizedMessage: ModelPackageDescription
[ AuthoritativeSource: OrganizationType
I+ [ IEPConformanceTarget: IEPConformanceTargetType
I ] IEPConformanceTarget: IEPConformanceTargetType
Changelog
Conformance Assertion
«lmage» NIEM_PMsgExample_SchemaComp.png
ReadMe
Sample Request
Sample Response
XML Catalog =

Project Browser | Resources
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We can now create a NIEM PIM diagram and place all our subset Classes on that diagram, to produce something that

resembles this:

16 January, 2019

PIM PersonalizedMessage NIEM Subset /

| niem-core::BinaryType

+ /BinaryObjectAbstract [0.."] {union}
+ BinaryCaptureDate: DateType[0.."]
+  BinaryURI: anyURI [0.."]

i

| niem-core:ImageType

+ ImageHeightValue: nonNegativelnteger [0.."]
+  ImageWidthValue: nonNegativelnteger [0.."]

i

| biom::Image Type

+PropertyHolders
niem-core::BinaryObjectAbstractPropertyHolder

+

/BinaryObjectAbstract funion}

Based4BinaryOhject: based4Binary [subsets BinaryObjectAbstract} ‘

niem-core::DateType

+PropertyHolders
niem-core::

D p ropertyHolder

/DateRepresentation [0..*] funion} «Referencess

«dataTypes

+ /DateRepresentation funion}
+ Date: date {subsets DateRepresentation}

+ ImageHorizontallinelengthPixelQuantity: QuantityType [0..%]
+ ImageVerticallinelengthPixelQuantity: QuantityType [0.."]
+ i i ionValue: decimal [0.."]

i

NumericType

«dataTypes
Q ityType

[from niem-core)

>

[from niem-core)

| biom::Facelmage Type

biom::FacelmageFeaturePointType

| + FacelmageFeaturePoint: FacelmageFeaturePointType [0..88]

+
+

FeaturePointHorizontalCoordinateValue: decimal [0..%]
FeaturePointVerticalCoordinateValue: decimal [0..%]

| niem-core::PersonType | |

niem-core::PersonMame Type

| adataTypes
TextType

| +  PersonMame: PersonMameType [0..7] |

+

PersonMameSalutationText: TextType [0..7]
+ PersonPreferredMame: TextType [0..%]

[from niem-core)

Create extension types

When describing the MPD earlier, we referred to a PropertyHolder that contained the possible document roots for our
two messages. Now that we have defined our subset Packages we can define these document roots. Because we are only
creating two simple document types, all that is needed is a PropertyHolder and ObjectType for each message. The
ObjectTypes link to the types we've selected from the NIEM framework, to describe the contents of each message as
shown:

PIM PersonalizedMessage Request /

«PropertyHolder=
PersonalizedMessageRequestPropertyHolder

+ Personalized MessageRequest: Personalized MessageRequest Type |

«0OhjectTypes ImageType
PersonalizedMessageRequestType +Faciallmage biom::FacelmageType
‘ + FacelmageFeaturePoint: FacelmageFeaturePointType [0..BE]
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PIM PersonalizedMessage Response /

«PropertyHolders

TR 1old:
Persor ropertyHolder

+ PersonalizedMessageResponse: Personalized MessageResponseType |

+ PersonMameSalutationText: TextType [0..7]

+RecognizedPerson + PersonMame: PersonNameType [0..%] |

«0ObjectTypes + PersonPreferredMame: TextType [0..7]
By Tredh T 1
Per ageResp Type
+Message
adataTypes
1 TextType

[from niem-core)

Generate IEPD

Right-click on the instance of the ModelPackageDescription.
Select 'Specialize | NIEM | Generate NIEM Schema'.

Generate NIEM MPD Schemas

Model PersonalizedMessage
Package
Directory. C/\NIEM_IEPDs
Options
NIEM 4.0 = ¥ML Encoding:  UTF-& =
MPD Artifacts
Package Filename
appinfo PersonalizedMessage/base-xsd/niem/utility/appinfo/4.0fappinfo.xsd
code-lists-instance PersonalizedMessage/base-xsd/niem/utility/code-lists-spec/4.0/code-lists-instance.xsd

code-lists-schema-app... PersonalizedMessage/base-xsd/niem/utility/code-lists-spec/4.0/code-lists-schema-appinfo.xsd
conformanceTargets PersonalizedMessage/base-xsd/niem/utility/confermanceTargets/3.0/conformanceTargets.xsd

niem-xs PersonalizedMessage/base-xsd/niem/proxy/xsd/4. 0fxs.xsd
structures PersonalizedMessage/base-xsd/niem/utility/structures/4.0/structures.xsd
XML catalog PersonalizedMessage/base-xsd/niem/xml-catalog.xml
MPD catalog PersonalizedMessage/MPD-catalog.xml
Namespace Package
Package Package Stereotype Filename
PersonalizedMessage PersonalizedMessage InformationModel PersonalizedMessage/base-xsd/extension/personalizedmessage. xsd
niem-core
biom

View Schema Close Help

The dialog shows the standard NIEM artifacts and the list of linked namespaces that can be generated as schemas. Set the
target directory and click on the Generate button to create the modeled MPD.
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Import NIEM XML Schema

As well as generating NIEM schema in Enterprise Architect, you can import (reverse engineer) an external
NIEM-specific XML Schema file into your Enterprise Architect project as a UML model.

Access

Ribbon

Context Menu

Specialize > Technologies > NIEM > Import NIEM Schema
Specialize > Technologies > NIEM 2.1 > Import NIEM 2.1 Schema

In the Project Browser:
Right-click Package | Specialize | NIEM | Import NIEM Schema
Right-click Package | Specialize | NIEM 2.1 | Import NIEM 2.1 Schema

Import a NIEM specific XML Schema

Option

Package

Directory

Selected File(s)

Import referenced XML
Schema(s)

Skip Schema if Namespace
in Model

Create Diagram for XML
Schema(s)

Layout created Diagram

Import

(c) Sparx Systems 2018

Action

Displays the name of the currently-selected Package in the Project Browser, as the
Package into which to import the NIEM schema.

You can verify that you are using the appropriate Package by clicking on the
button and checking the 'Navigator' dialog; select a different Package if necessary.

Click on the l_J button and browse for the directory containing the source NIEM
Schema file(s). Click on each file to import, and then click on the browser Open
button.

Lists the XML Schema file(s) selected for import.

Select this checkbox if you want to import any other XML Schema that is
referenced by any of the files listed in the 'Selected File(s)' field.

Select this checkbox if you want to skip importing an XML Schema if it already
exists in the model.

Enterprise Architect will use the Schema namespace and name to determine if it
exists in the Model.

Select this checkbox to create a Class diagram (a NIEM PIM diagram) under each
imported Namespace Package.

(Enabled only if the 'Create Diagram for XML Schema(s)' option is selected.)

Select this checkbox to automatically lay out the created Class diagram(s).

Click on this button to start the import process.
The progress of the import is reported in the 'NIEM Importer' tab of the System
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Output window. A message box also displays to indicate when the import is
complete; click on the OK button to clear the message.

Close Click on this button to close the 'Schema Importer' dialog.
Help Click on this button to display this Help page.
Notes

e  Enterprise Architect uses the schemaLocation attribute in the XSD Import and XSD Include elements of an XML
Schema, to determine the dependencies between the files; this attribute must be set to a valid file path (and not a
URL) for the dependent XML Schema(s) to be imported correctly

e  The 'Create Diagram for XML Schema(s)' option generates a diagram for each imported schema file, but displays
the diagrams only for the schema files specifically selected by the user; it does not display the diagram for a
referenced schema file

e Ifyou import large schema files, it is recommended that you deselect the 'Create Diagram for XML Schema(s)'
option, as this considerably increases the time taken by the import
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Geospatial Modeling

The popularity of the internet, the ubiquitous mobile phone and the prevalence of location-based services have resulted
in almost every one interacting with location-based information in some form in their daily lives. It has also become
critical for governments and organizations to embrace this type of information as part of strategic decision making.
Geospatial information can be modeled in Enterprise Architect and also integrated with other data to form a single and
comprehensive view of information not possible in other tools.

Enterprise Architect, through the use of MDG Technologies, supports the Geography Markup Language (GML)
application schemas and the modeling of ArcGIS geodatabases. The information precursors to these models, such as
community conceptual models, can also be modeled and traceability can be used to connect the models together.

Modeling Tools
Tool Description
ArcGIS Profile Enterprise Architect supports the design of geodatabases for the ArcGIS 10.0 suite
- of tools developed by Esri Inc.

.

4

Geography Markup MDG Technology for GML is the implementation of the Open Geospatial
Language Consortium's Geography Markup Language (GML) 3.3 for Enterprise Architect,

which provides an XML grammar for geographical feature modeling capabilities
within Enterprise Architect
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Geodatabase Design for ArcGIS

The ArcGIS system, developed by Esri, supports the development and management of geodatabases. As for other
databases, it is useful to model the design of a geodatabase using a standard notation such as UML. You can perform
such modeling in Enterprise Architect, using the UML profile for ArcGIS, which is part of the built-in MDG Technology
for ArcGIS. Once you have modeled an ArcGIS schema in Enterprise Architect, you can export the model to ArcGIS as
an XML Workspace document. You can also visualize an existing ArcGIS geodatabase schema, by importing the
ArcGIS XML Workspace document into Enterprise Architect.

Notice of Acknowledgement:

Support for modeling ArcGIS databases in Enterprise Architect was developed in collaboration with the Commonwealth
Scientific and Industrial Research Organization (CSIRO), who defined mappings between UML 2 and ArcGIS concepts,
and prototyped an automated import and export capability for ArcGIS geodatabase schemas represented in UML.

Notes

e The MDG Technology for ArcGIS is available in the Professional, Corporate, Unified and Ultimate editions of
Enterprise Architect
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ArcGIS UML Profile

The MDG Technology for ArcGIS is built in to the Enterprise Architect installer. A key component of the technology is
the UML Profile for ArcGIS.

Access

Ribbon Specialize > Technologies > ArcGIS

Context Menu Right-click on Package | Specialize | ArcGIS

Features

Feature Detail

Profile Support The built-in MDG Technology for ArcGIS provides:

o ArcGIS Toolbox pages that map ArcGIS concepts to appropriately stereotyped
UML elements

e A Model Pattern that helps you to start designing geodatabases quickly and to
use the required Package structure in Enterprise Architect

e Datatypes that are specific to the ArcGIS platform

e Quick-linker capabilities that help you make valid connections between
elements

ArcGIS Toolbox Pages The ArcGIS Toolbox contains five core pages:
e  Domains - for coded value and range domains
e  Features and Tables - for custom feature types and tables
e Network Features - for geometric network and topology Packages
e  Raster - for raster datasets
e Workspace - for ArcGIS workspace and spatial reference information

Two additional Toolboxes group the objects used specifically in creating Geometric
Network and Topology diagrams.

Spatial References Enterprise Architect helps you to model Spatial Reference information for your
ArcGIS schema, including the selection of predefined coordinate systems and
associated values.

Show/Hide System The ArcGIS elements provided through the Toolbox pages contain a number of

Attribute Fields system-assigned attributes that define the «AttributeIndex», «Spatiallndex» and
«RequiredField» stereotypes. When you drag an element onto a diagram from the
Toolbox, these attributes are not visible in the newly-created structure.

If you want to show these system attributes, right-click on the element(s) and select
the 'Specialize > Technologies > ArcGIS > Show or Hide ArcGIS System Fields'
ribbon option. Similarly, if you have exposed the attributes and want to hide them,
select the elements and select the menu option again.
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This option does not operate on attributes or stereotypes you have added to the
selected elements, nor on elements that you have not selected.

If you do not select any elements, the option is grayed out.

Notes

e The MDG Technology for ArcGIS is available in the Professional, Corporate, Unified and Ultimate editions of
Enterprise Architect
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ArcGIS Toolbox Pages

The ArcGIS Toolbox pages provide elements and connectors that you can use to model ArcGIS geodatabase concepts
and relationships. The ArcGIS Toolbox consists of five Core pages:

e Domains - for coded value and range domains

e  Features and Tables - for custom feature types and tables

o Network Features - to identify geometric network and topology Packages
e Raster - for raster datasets

e  Workspace - for ArcGIS workspace and spatial reference information

Two additional Toolboxes group the objects used specifically in creating Geometric Network and Topology diagrams.

Access

On the Diagram Toolbox, click on &£

to display the 'Find Toolbox Item' dialog and specify 'ArcGIS:
e Core'

e  Geometric Network' or

e Topology'
Ribbon Design > Diagram > Toolbox
Keyboard Shortcuts Alt+5

ArcGIS Toolbox Pages
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ArcGIS Workspace The geodatabase workspace Package, which holds all the ArcGIS modeling
elements.

Export the contents of this Package to produce the Geodatabase XML Workspace
Document, which can be imported to Esri ArcCatalog.

ArcGIS Schema View A stereotyped Package that represents a subset of the geodatabase schema defined
within the ArcGIS Workspace Package. ArcGIS Schema View Packages are useful
if you need to create partial or modular schemas based on your complete
geodatabase design. You can create any number of ArcGIS Schema View Packages
under your ArcGIS Workspace Package.

Add this element to a diagram under your workspace, then create a UML
Dependency connector from it to each Package to include in the generated XML
Workspace Document. For example, you could include only a subset of your
Feature Datasets and Domains, by drawing UML Dependency connectors to the
appropriate Packages.

To export your ArcGIS Schema View for use with ArcCatalog, right-click on it and
select the 'Specialize | ArcGIS | Export to ArcGIS Workspace XML' option. The
system generates a Workspace XML document containing only the elements
associated with the ArcGIS Schema View Package.

See the Export Modular ArcGIS Schemas topic.

Feature Dataset A stereotyped Package that holds or organizes Point, Polyline, Polygon or
Multipatch elements with the same spatial reference, geometry type and attribute
fields (that is, Feature Classes).

The Feature Dataset is only created under the ArcGIS Workspace Package; it can
not be created under another Feature Dataset Package. Feature Dataset Packages
can contain other types of sub-Packages, however, which can be useful for
organizing large Feature Datasets. When exported to an XML Workspace
document, elements of any subPackages are included while the subPackages
themselves are ignored, resulting in a 'flattened' model hierarchy.

Although ArcGIS forbids Tables (ObjectClasses) being defined under Feature
Datasets, Enterprise Architect lets you model Tables under Feature Datasets for
convenience. On export, Tables are placed at the root level to create a valid schema.

Geometric Network An extended UML Package that represents the logical relationships between
features in a network system — implemented in ArcGIS as a geometric network.

Raster Dataset A stereotyped Package that holds or organizes the raster data (as Raster Band
elements).
Topology An extended UML Package that represents the shared geometry of a set of Feature

Classes from a Feature Dataset.

Elements (in alphabetical

order)

Abstract Class A standard UML Abstract Class, representing a concept and set of fields, that can
be shared by multiple Feature Classes. Feature Classes that connect to an Abstract
Class via an Inheritance relationship gain all of its fields. Since the geodatabase
does not directly support Abstract Classes, inherited fields are exported into the
definition of each child Feature Class when generating a schema from the model.

Coded Value Domain An extended UML Class, representing a set of valid values that might apply to any

type of attribute.
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Concrete Class

MultiPatch
Multipoint
Point
Polygon
Polyline

Range Domain

Raster Band

Raster Catalog

Raster StorageDef

Spatial Reference

Subtype

Table (Object Class)

Relationships (in
alphabetical order)

Association

Connectivity Rule
(Edge-Edge)

Connectivity Rule
(Edge-Junction)

Dependency
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A standard UML Class that can represent a Feature Class or a Table in ArcGIS,
depending on the stereotype setting of its parent Class. If the element has no
stereotyped parent Class, it is treated as an ArcGIS Table (Object Class) by default.

An extended UML Class, representing the ArcGIS MultiPatch.
An extended UML Class, representing the ArcGIS Multipoint.
An extended UML Class, representing the ArcGIS Point.

An extended UML Class, representing the ArcGIS Polygon.
An extended UML Class, representing the ArcGIS Polyline.

An extended UML Class, representing a valid range of numeric values that might
apply to a numeric type of attribute.

An extended UML Class, representing one layer of a matrix of cell values.

Every Raster Dataset contains one or more Raster Bands.

An extended UML Class, representing a collection of Raster Datasets in the
geodatabase.

An extended UML Class, representing the storage properties for a Raster value in
the geodatabase; this information is required when a Raster Dataset Package
element is created.

An extended UML Class that defines the spatial reference information of your
schema, such as a coordinate system and XY Tolerance.

You can define one or more Spatial Reference elements, which you link to other
ArcGIS elements via their Spatial Reference Tagged Value.

An extended UML Class, holding a subset of the attributes of an element in the
Feature Dataset.

An extended UML Class, representing a collection of nonspatial data of the same
type or Class.

A normal UML Association connector.

An extended UML N-ary Association that models the valid relationships between
edge elements in a Geometric Network.

For an example, see Connectivity Rule Examples.

An extended UML Association that models the valid relationships between edge
and junction elements in a Geometric Network.

For an example, see Connectivity Rule Examples.

A normal UML Dependency connector.
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Generalization Indicates inheritance from the specific classifier to a general classifier.

Relationship Class An extended UML Association, providing the relationship between:
e  Two elements in the Feature Dataset, or

e An element in the Feature Dataset and an Object Class element

Relationship Class An extended UML Association Class, providing the attributed relationship
between:

e Two elements in the Feature Dataset, or

e An element in the Feature Dataset and an Object Class element

Relationship Rule An extended UML Association that determines which subtypes can be related in the
geodatabase.
Subtype An extended UML Association, providing the relationship between a Feature Class

element and a Subtype element.

Topology Rule An extended UML Association that connects Feature Class and Subtype elements
in the geodatabase.

Attributes (in alphabetical

order)

Attribute Index An extended UML attribute that represents the ArcGIS Attribute Index.

Domain Coded Value An extended UML attribute that specifies the value of an ArcGIS Coded Value
Domain.

Field An extended UML attribute that represents an ArcGIS field of the geodatabase, in a
Table or Feature Class.

Spatial Index An extended UML attribute that represents the ArcGIS Spatial Index.

Subtype Field An extended UML attribute that represents the 'subtype' field of an ArcGIS Table
or Feature Class.

TopologyMembership An extended UML attribute that represents the accuracy ranks of a Feature Class.
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Connectivity Rule Examples

In an ArcGIS Geometric Network diagram, you can use one or other of the two Connectivity Rule relationships -
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Edge-Junction or Edge-Edge. These examples illustrate the use of each type.

Edge-Junction Connectivity Rule

«Polylines
Laterals

«Fields

1.0884399808121...
«SubtypeFields

+ RECORDED_L :exiFieldTypeDouble =

+ SubtypeCode ewiFieldTypeSmalllnteger =1

‘f

«Foints
Fittings

«Fields

+ ANGLE :esriFieldTypelnteger = 150832044

+ SUB_TYPE :esriFieldTypeSting
«SubtypeFields

+ SubtypeCode ewiFieldTypeSmalllnteger = 11

«Subtypes «Subtypes «5u bltypen
aSubtypes «Subtypes «Subtypes
Fire laterals Tee

Hydrant laterals

«Fields «Fields «Fields
+ RECORDED_L :ewiFieldTypeDouble = + RECORDED_L :ewiFieldTypeDouble = + ANGLE ewiFieldTypelnteger = 150832044
1.0684399808121.. 1.0884399808121.. + SUB_TYPE ewiFieldTypeSting = TEE
fagz tsgs
SubtypeCode =1 SubtypeCode = 2
0.8 1.3

«ConnRulex

e  The Connectivity-Rule (Edge-Junction) connector is a UML binary Association connector

e  The connection includes one edge element («Point», or «Subtype» with «Point» as parent) and one junction element

(«Polyline», or «Subtype» with «Polyline» as parent)

e Cardinality can be set from the source and target "Multiplicity' fields on the connector 'Properties' dialog

e You can set the 'Source Role' or 'Target Role' fields to 'Default' on the connector 'Properties' dialog

e  All the elements within this Edge-Junction rule must be held in the «GeometricNetwork» Package

Edge-Edge Connectivity Rule
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xPolylines
Laterals

«Fields

+ RECORDED_L :esriFieldTypeDouble =
1.0884355808121. ..

aSubtypeFields

+ SubtypeCode ewiFieldTypeSmalllnteger = 1

aSubtypes
aSubtypes
«Folylines Hydrant laterals
Reoad_cl .
«Fields
okl | * HEECH:‘E;EB_L Les'iFiEI::ITypr_—EnubI:— =
+ FEA_CODE esriFicldTypeSmallinteger= |+ « I
28718 P
SubtypeCode = 1
2 1=
«Points
Fittings
«Figlds
+ ANGLE :exiFieldTypelnteger = 150832044
+ SUB_TYPE :e=siFieldTypeString

e  The Connectivity-Rule (Edge-Edge) connector is a UML N-ary Association connector

e The connection should include two edge elements («Polyline», or «Subtype» with «Polyline» as parent) and any
number of junction elements («Point», or «Subtype» with «Point» as parent)

e It is recommended that you use a Direct Association connector, drawn from one of the edge elements to the N-ary
element, to indicate the 'from' Class - in the diagram, Road _cl is the edge element that is set as the 'from' Class; for
the rest of connection, you can use Association connectors to connect the edge or junction element and the N-ary
element, drawn either from the edge or junction elements to the N-ary element, or from the N-ary element to the
edge or junction elements

e Cardinality can be set from the source or target element 'Multiplicity' fields on the connector 'Properties' dialog; you
only need to set the multiplicity of one end of the connector - if both ends are set, only the multiplicity of the target
end is used

¢  You must mark one of the Junction-N-ary connections as Default, using the 'Source Role' or 'Target Role' field on
the connector 'Properties' dialog

e  All the elements within this Edge-Edge rule must be held in the «GeometricNetwork» Package
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Topology Example

In geodatabases, topology defines the spatial relationship between geographic features; that is, how Point, Polyline, and
Polygon features share coincident geometry. Topology is fundamental to data integrity in a GIS database. In the
Enterprise Architect ArcGIS profile, you use a «Topology» Package to model data integrity among the Feature Classes.

Modeling topology in the Enterprise Architect ArcGIS model is simple:
1. Select a «FeatureDataset» Package in which to create topology relationships.
2. Open the diagram under the «FeatureDataset» Package.

3. From the Diagram Toolbox ArcGIS Network Features page, drag and drop a «Topology» Package icon onto the
diagram; this creates a Package that will contain all the elements and relationships that are required for topology
definition.

A Topology defined in Enterprise Architect has these characteristics:

e The «Topology» Package cannot be created outside a « FeatureDataset» Package

e  Within one «FeatureDataset» Package, multiple «Topology» Packages can be created

e A Feature Class (Point, Polyline or Polygon) can only participate in one «Topology» Package

e A Feature Class cannot participate in both a «Topology» Package and a «GeometricNetwork» Package

Elements of Topology

Element Description
Name You can define the name for the Topology as the «Topology» Package name.
List of Feature Classes Either:

e  Create new Feature Classes from the Diagram Toolbox or

e Drag existing Feature Classes from the Project Browser into the «Topology»
Package

X,Y Cluster Tolerance and You define the cluster tolerance values using the ClusterTolerance and

7 Cluster Tolerance ZClusterTolerance Tagged Values of the «Topology» Package.

Accuracy ranks Accuracy ranks are defined using the Tagged Values of the TopologyMembership
attribute, which you can create using the "TopologyMembership' icon on the
'"Topology' page of the Diagram Toolbox.

Add this stereotyped attribute to each Feature Class element and then set a value for
each rank.

e The name of the attribute should be the name of the «Topology» Package
e  You do not need to set the type of the attribute

Each Feature Class only has one TopologyMembership attribute. If you do not add
a TopologyMembership attribute to a Feature Class, the ArcGIS exporter will
generate a set of default ranking values for you. The values for XYRank and ZRank
are between 1 and 50.

Topology Rules Topology Rules are represented by a UML Association connector that has the
«TopologyRule» stereotype. You can create the connector using the "Topology Rule'
icon on the '"Topology' page of the Diagram Toolbox.
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Use this connector to link:
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e Two Feature Class («Point», «Polyline» or «Polygon») elements

e Two «Subtype» elements

e A Feature Class («Point», «Polyline» or «Polygon») element to a «Subtype»
element

e A Feature Class («Point», «Polyline» or «Polygony) itself, or

e A «Subtype» element itself

The TopologyRuleType tag is used to define the type of Topology Rule.

Example Topology Rule connection

Building
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Relationship Rule Example

In ArcGIS modeling, you can use relationship rules to refine the cardinality of a «RelationshipClass» connector between
a source Feature Class or Table and a destination Feature Class or Table; a Relationship Class connector only defines the
initial cardinality, such as one-to-many or many-to-many.

A relationship rule in Enterprise Architect is represented by a «RelationshipRule» connector, a stereotyped UML
Association connector, which you can create using the Relationship Rule icon on the 'ArcGIS Core' page of the Diagram
Toolbox. You set the cardinality from the source and target 'Multiplicity' fields on the connector 'Properties' dialog.

When creating a «RelationshipRule» connector between two objects, you must have:

e An existing «RelationshipClass» connector between the two objects that you want to define the relationship rule for;
if there is no connector, the «RelationshipRule» you create is ignored during ArcGIS schema generation

e A cardinality range at each end that is compatible with the cardinality of the parent «RelationshipClass»; for
example, if you define a cardinality of 1-M in a «RelationshipClass» connector, the source end of the
«RelationshipRule» connector must be 1, while you can set the target end of the «RelationshipRule» to a specific
number such as 3 (see the example diagrams in this topic)

Relationship rules can also restrict the type of object in the source Feature Class or Table that can be related to a certain
kind of object in the destination Feature Class or Table. For example, if the source Class has no subtype elements, the
relationship rule applies to all features. If the source Class has subtype elements and the «RelationshipRule» is linked to
one of the subtype elements, this means only the associated subtype element is related to the «RelationshipRule». The
same restriction is also applied to the destination Feature Class or Table.

Examples

This diagram provides three examples of possible «RelationshipRule» connections in an ArcGIS model. A custom Line
Thickness has been applied to highlight the Relationship Class connectors, and the «RelationshipRule» stereotype label
has been hidden where appropriate:
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1) Relationship Rule Links feature class and object class/table.
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Setting ArcGIS Coordinate Systems

ArcGIS Feature Classes and Feature Datasets use spatial references, which consist of a coordinate system and associated
values such as XY resolution and various tolerance values.

You can capture spatial reference properties using a Class stereotyped as «SpatialReferencey, which is available from the
ArcGIS Toolbox pages. The ArcGIS model Pattern includes a Package named Spatial References, as a placeholder for
creating such elements.

To help you model spatial reference properties, Enterprise Architect provides a dialog for selecting one of the predefined
coordinate systems supported by ArcGIS. When you select a Geographic or Projected coordinate system, Enterprise
Architect automatically inserts default values for the associated properties, such as Well Known Text (WKT), resolution,
precision or tolerances. These values are held as Tagged Values on the «SpatialReference» element.

You can also add vertical coordinates to a selected Geographic or Projected coordinate system; the vertical coordinate is
loaded to the VCSWKT and VCSWKID Tagged Values on the «SpatialReference» element.

This is an example «SpatialReference» element:

ArcGl5 Spatial References /’

«Spatial References
My SpatialReference

tags

CeoordinateSystemType = ProjectedCoordinateSystem
HighPrecision = true
LeftLongitude =
MCrigin =-100000
MScale = 10000
MTolerance =10.001

CSWKID = 5702

CSWKT = <memo>
WHID = 102427
WHKT = <memo>
Hwigin = -5478700
¥ Scale = 10000
¥¥Tolerance = 0.001
Y wigin =-10018200
ZOwigin = -100000
Z5cale = 10000
ZTolerance = 0.001

Looking at the WKT Tagged Value in the Tagged Values window for this element, you can see that the "'WGS 1984
Australian Centre for Remote Sensing Lambert Projected Coordinate' system has been selected.
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Tagged Values O =
B\ 0 @
= ArcGlS5::Spatial Referer -
CoordinateSystem Type ProjectedCoordinate System [ ]
HighPrecision true
LeftLongitude 0.000000
MOrigin -100000.000000
M5cale 10000.000000
MTolerance 0.001000
VCSWHKID LT
VCSWEKT <MEemo =
WHID 4462
WKT <memao’s” )
HOrigin -39261300 000000
XrScale 10000.000000
XY Tolerance 0.001000
YOrigin -12320800 000000
Z0rigin -100000. 000000 L
Z5cale 10000.000000
ZTolerance 0.001000 .
WKT
PROJCS["WGS_1984_Australian_Centre_for_Remote_Sensing_Lambert" GEDGC. ..

You can expand the information held in this Tagged Value by viewing its Tagged Value Note.

B | Tagged Value Note oy e . - E

PROICS["WGS_1984_Australian_Centre_for_Remote_Sensing_Lambert™, GEQGCS &
["GCS_WGS_1984",DATUM['D_WGS_1934",SPHEROID

["WGS_1984",6378137.0,298. 25722356 3]], PRIMEM["Greenwich™,0.0], UNIT
["Degree”,0.0174532925199433]], PROJECTION

["Lambert_Conformal_Conic"] ,PARAMETER [ False_Easting”,0.0] ,FPARAMETER
[False_Maorthing™,0.0] ,PARAMETER.["Central_Meridian™, 132.0] PARAMETER
[tandard_Parallel_17,-13.0] PARAMETER [Standard_Parallel_2",-36.0] PARAMETER

[Latitude_Of_Origin®,-27.0],UNIT["Meter™, 1. 0], AUTHORITY [ESRI", 102433]]| [l
N
i
i
N
i
[ oK ][ Cancel ][ Help ] :
e _E N

Define a Spatial Reference element

Step Action

1 Open the diagram under the Spatial References Package of your ArcGIS model.

(You can actually use any ArcGIS diagram in your model to define Spatial Reference elements; however,
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this diagram is a convenient placeholder created by Enterprise Architect's model Pattern for ArcGIS.)

2 Drag a Spatial Reference element from the "Workspace' page of the ArcGIS Core Toolbox onto the
diagram.
3 Right-click on the Spatial Reference element, and select the 'Specialize | ArcGIS | Set Coordinate System'

menu option.

The 'Set Coordinate System' dialog displays.

4 Expand the Geographic or Projected Coordinate Systems hierarchy as appropriate and click on the
required coordinate system in the list.

If you want to also apply a vertical coordinate system, click on the l_l button at the right of the 'Vertical
Coordinate' field.

The 'Set Vertical Coordinate System' dialog displays, containing a hierarchy that you again expand and
from which you select a listed vertical coordinate system.

Click on the OK button to return to the 'Set Coordinate System' dialog; the 'Vertical Coordinate' field now
displays the system you selected.

6 Click on the OK button to close the dialog and return to the diagram.

The Tagged Values for the Spatial Reference element are updated with the Coordinate System
information you have selected.

Notes

e  You can refer to a «SpatialReference» Class from any other Feature Dataset or Feature Class in your model, using
the SpatialReference Tagged Value; the «SpatialReference» Class thus provides a single point of control, should you
need to change the Spatial Reference information later

e IfaFeature Class element references a «SpatialReference» Class that contains a vertical coordinate, set the HasZ
Tagged Value on that Feature Class element to true if you want this Feature Class element to store three-dimensional
data

e Ifyou do not refer to a «SpatialReference» Class from any Feature Dataset or Feature Class in your ArcGIS model,
the system will generate an XML schema with the Unknown Spatial Reference type for these elements
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Applying ArcGIS Stereotypes to Abstract Classes

Using the Enterprise Architect UML Profile for ArcGIS, you can specify a geometry stereotype on the Feature Classes in
your geodatabase schema. Geometry stereotypes include «Pointy», «Polyline», «Polygon» and «Multipointy», among
others. The ArcGIS Toolbox provides convenient icons for each geometry so that you can drag and drop stereotyped
Classes into your geodatabase design model that are immediately ready to export. These Classes are referred to as
concrete Classes; since their UML property, IsAbstract, has a value of False, they will be implemented directly in the
geodatabase schema.

However, sometimes it is useful to specify the geometry stereotype on an abstract UML Class so that multiple concrete
Classes can inherit the geometry, as well as Tagged Values and any fields defined in the abstract Class. This example
models houses and garages as Point Feature Classes. Both the 'House' and 'Garage' Classes inherit the 'StreetAddress'
field from the abstract Class named 'Building'.

Building
{abstract}

wFields
+ StreetAddress: esriFieldTypeString

«Points «Points
House Garage

You can create an equivalent model by specifying the stereotype on the abstract Class and using unstereotyped concrete
Classes for 'House' and 'Garage', as shown:

aPoints
Building
fabstract}

aFields
+ Streetfddress: esriField TypeString

House Garage

The advantages of stereotyping the abstract Class rather than each concrete Class (especially when you have many such
derived Feature Classes) include:

e It is easier to change the geometry during design time; you make only one change to the abstract Class stereotype,
which then automatically applies to each concrete Class

e Itis quicker to create the model in the first place, because you have to edit only one set of Tagged Values associated
with the stereotype; the concrete Class might not have to replicate (or override) any of the Tagged Values associated
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with its inherited geometry stereotype

e  For the same reason, the overall model is smaller and simpler

Create an abstract Class with geometry in the model

A Class is considered to be abstract when its UML property IsAbstract is set to True. When you create a Class using the
'Abstract Class' icon from the ArcGIS toolbox, the IsAbstract property is set to True automatically. You can also set the
property manually for any Class, on the 'Details' tab of the Class 'Properties' dialog.

Step Action

1 Open the relevant diagram in your model.

B
Select the 'Core' page of the ArcGIS Toolbox (click on L to display the 'Find Toolbox Item' dialog and
specify 'ArcGIS Core') and drag the 'Abstract Class' icon onto the diagram to create the element.

3 If the "Properties' dialog does not automatically display, double-click on the Abstract Class element.

On the 'General' page of the 'Properties' dialog, click on the 'Stereotype' field LJ button and, on the
'Stereotype for Class' dialog, set the 'Profile' to 'ArcGIS' and click on the checkbox against the required
geometry stereotype.

Create a concrete Class that inherits an abstract Class's geometry stereotype

When you export your model as a geodatabase schema, the system applies the geometry stereotype from the abstract
Class to any of its derived concrete Classes. Furthermore, the exporter will add any missing 'system level' fields. For
example, a Class need not specify, nor inherit, a field named 'OBJECTID'. Similarly for the 'Shape', 'Shape Length' and
'Shape_Area' fields. Although the exporter will use these fields if they are modeled somewhere in the inheritance
hierarchy, it will automatically generate valid instances of them as required.

Step Action

1 Open the diagram that contains the abstract Class.

)
Select the 'Core' page of the ArcGIS Toolbox (click on 22 to display the 'Find Toolbox Item' dialog and
specify 'ArcGIS Core') and drag the 'Concrete Class' icon onto the diagram to create the element.

3 Click on the Generalization icon in the Toolbox and then click and drag the cursor from the concrete Class
to the abstract Class.

4 Save your diagram.

Notes
e Any concrete Class that does not have a stereotype, and does not inherit one, is exported as a Table (ObjectClass);

its OBJECTID field is also inserted if it is not defined in the model

e Concrete Classes can only inherit geometry stereotypes or the «ObjectClassy» stereotype from an abstract ancestor
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Class; currently, Enterprise Architect does not support stereotype inheritance from other concrete Classes
e In addition to inheriting the stereotype, concrete Classes also inherit fields from ancestor abstract Classes

e You can inherit the stereotype from an abstract Class at any level in inheritance hierarchy; for example, the abstract
Class that specifies the geometry can be the grandparent of the concrete Class, rather than the parent Class

e  Multiple shapes for a single Feature Class are not supported by ArcGIS, nor by Enterprise Architect's ArcGIS
profile; therefore, it would be a modeling error if a concrete Class inherited from more than one
geometry-stereotyped abstract Class

e Ifyou specify a given tag on a concrete Class that is already present in one of its parent abstract Classes, the
concrete Class has precedence and its Tagged Value will be exported to the schema

e Enterprise Architect does not require you to show the Object and Feature Esri Classes on a diagram, nor even
include them in your model, because the system implicitly applies their characteristics when you apply a geometry
or ObjectClass stereotype to a Class

e Itis not, however, an error to include the Object and Feature Esri Classes and model Generalization links to them,
even though they are typically not marked as abstract
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Export ArcGIS XML Workspace

When you have modeled your Geodatabase Workspace XML Document (containing the ArcGIS schema), you can
export it to an external directory (using the Publish Model Package facility), from which you can then import it to the

Esri ArcCatalog.

Access

Click on an ArcGIS stereotyped Package (your ArcGIS Workspace Package) in the Project Browser.

Ribbon

Context Menu

Keyboard Shortcuts

Export the Workspace

Option
Root Package
Filename
XML Type

Format XML Output

Write Log File

View XML
Export
Close

Progress

Notes

Specialize > Technologies > ArcGIS > Export to ArcGIS Workspace XML or
Publish > Model Exchange > Publish As...

Right-click on Package | Specialize | ArcGIS | Export to ArcGIS Workspace XML

Ctrl+AlIt+E : Publish

Action

Display the name of the selected ArcGIS Workspace Package.
Type in or browse for the file path into which the XML file is to be generated.
Select 'ArcGIS' as the XML/XMI version to export the Package to.

Format the output into readable XML (this takes a few more seconds at the end of
the run).

Write a log of the export activity (recommended).

The log file is saved to the directory into which the XML file is exported.
Click on this button to view the exported XML file.

Click on this button to initiate the XML export.

Click on this button to close this dialog.

Observe the progress of the XML export.

e The MDG Technology for ArcGIS is available in the Professional, Corporate, Unified and Ultimate editions of
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Enterprise Architect

e In the Corporate, Unified and Ultimate editions of Enterprise Architect, if security is enabled you must have Export
XMI permission to export to XML

e  Before exporting your model to an ArcGIS schema, you must define at least one Spatial Reference element; Spatial
Reference elements are referred to by other schema elements via a dynamically linked Tagged Value, named
SpatialReference

e  The DefaultSpatialReference tag on an ArcGIS Package is used to specify a Spatial Reference that can be applied to
all Feature Datasets and Feature Classes in the workspace; therefore, you do not need to apply a Spatial Reference
element to each Feature Dataset or Feature Class

e Ifyou do not reference a Spatial Reference Class from any Feature Dataset or Feature Class in your ArcGIS model,
Enterprise Architect by default will generate an XML schema with Unknown type of Spatial Reference for these
elements
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Export Modular ArcGIS Schemas

In Enterprise Architect, in addition to exporting your entire ArcGIS workspace, you can also export partial schemas. This
is useful if you have a large geodatabase schema, as might be defined in an industry reference model. You might require
the entire schema in some situations, but only require small parts of it for particular spatial applications, such as field
data collection. In such a scenario, you would want to export a schema that contains only the Feature Classes, Tables and
Domains that your field data application uses, without duplicating parts of your original schema model. You use the
«ArcGISSchemaView» stereotyped Package for this purpose.

An «ArcGISSchemaView» Package is modeled as a subPackage of an ArcGIS Workspace Package. You can define any
number of «ArcGISSchemaView» Packages - each representing a different subset of the geodatabase schema. You
specify which parts of the schema are included by drawing a UML Dependency connector from the
«ArcGISSchemaView» Package to each included Package. When you export the «ArcGISSchemaView» Package, the
system includes any other Packages that your included Packages depend on (via Dependency connectors).

This figure shows a partial schema that includes only one of the three Feature Datasets from the complete schema.

Featurz Datassts

aFeatureDatassts
A

aArcG155chemaiews
Partial Schema A = i
+ Pointd

aFeatureDatassts
B

+ AbsiractClassE
+ PohylineB

aFeatureDiatassts
C

g + PohygonC
]+ MNestedPackagel
]+ NestedPackage?

Create an ArcGISSchema Package

Step Action

1 Create or open an ArcGIS diagram within your ArcGIS Workspace.

2 Drag the ArcGIS Schema View icon from the Core Diagram Toolbox onto your diagram.

A prompt displays to enter the Package name.
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3 Type in a meaningful Package name and click on the OK button.

4 Drag onto the diagram any other Packages that you want to include in the exported schema.

(You could achieve the same result using the child diagram of the «ArcGISSchema View» Package to
draw the included Packages).

5 Draw a Dependency connector from the «ArcGISSchema View» Package to each of the other Packages.

Notes

e Defining the Dependency relationships on a diagram is convenient, but not necessary; as long as the dependencies
are defined in the model — irrespective of whether they exist on a diagram — the ArcGIS schema exporter will use
them

e You can arrange your dependency diagrams in whatever part of the ArcGIS Workspace seems appropriate — the
diagrams can reside under the «ArcGISSchema View » Package itself or under any other element within the ArcGIS
Workspace

Export an ArcGIS Schema View for use with ArcCatalog

Step Action

1 Select the ArcGIS Schema View Package in a diagram or in the Project Browser.
2 Right-click and select the 'Specialize | ArcGIS | Export to ArcGIS Workspace XML' menu option.
3 Identify the target file and click on the Export button.

The system generates a Workspace XML document containing only the elements associated with the
ArcGIS Schema View Package.

Which related elements are included when you export an ArcGIS Schema View
Package?

These rules apply when you export an ArcGIS Schema View Package:
e Dependencies are modeled using the UML Dependency connector

e All elements of a Package that the ArcGIS Schema View depends on (directly or indirectly) are included in the
generated schema

e  All fields inherited from Abstract Classes by included elements are exported, regardless of the Package in which the
Abstract Classes reside

e All Coded Value Domain elements to which included elements refer are exported, regardless of the Package in
which the Coded Value Domain elements reside

e Ifan ArcGIS Schema View Package depends on one or more subPackages of a Feature Dataset Package, the Feature
Dataset is exported with only those elements contained in the linked subPackages - no Feature Classes, Domains and
Tables that are directly contained in the FeatureDataset Package are exported, because of the Dependency to one of
its subPackages; therefore, if you want to export the entire Feature Dataset you must use a Dependency to the
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Feature Dataset Package itself

e Ifa field of an included element refers to a Coded Value Domain element, that Coded Value Domain element is
exported, irrespective of whether the ArcGIS Schema View Package has an explicit dependency on the Coded Value
Domain element's Package

e Ifan included element has a Relationship Class connector to another element X AND element X is not already
included by the ArcGIS Schema View, neither element X nor the Relationship Class connector are exported; the log
file will hold a list of names of the Relationship Class connectors that, for this reason, are not exported

Examples of modeling partial schemas

Consider this complete Workspace, which includes three Feature Datasets named A, B and C, and three Packages of
Coded Value Domains named DomainsA, DomainsB and DomainsC:

Festurs Datazsts Domains
aFeatursDiatassts DomainsA Spatial References
G + CodedValueDomainAl + SpatizlReferenced
+ PointA E + CodedValpeDomainAZ2 + BpatizlReferenceB

aFeatureDatasats DomainsB

B
g + CodedValueDomainE

= + AbsitraciClassB
+ Pohylin=B

sFeatursDatazats DomainsC

C
E + CodedValueDomainC

+ PohygonC
1+ MestedPackage!
O+ MestedPackage?

The corresponding model hierarchy in the Project Browserresembles this:
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Project Browser 1 x
ERatmN=AE INERR=RIE = AN
4 [ Model

4 |5 «=hreGISs ArcGIS Workspace
T3 ArcGlS Workspace
%g Partial Schema Simple Example
|| «FeatureDatasets 4
|| «FeatureDatazets B
4 | | «FeatureDatasets C
T3 FeaturesC
4 || MestedPackagel
T3 MestedFeaturesl
» =Point» MestedPointC
> |_] MestedPackage?
» «Polygons= PolygonC
> ] Domainsd
- __| DomainsB
> || DomainsC
|| Spatial References
> ] whArcGIS5chemaViews Partial 5chema A

If you want to export only Feature Dataset A and its required elements, you can model the Schema as a partial schema
that includes a single Feature Dataset, as shown:

wAro5155chemaViews «FeatureDatasets
Partial 5chema A A
= + Pointa
= Pointa,

(This diagram is equivalent to the first diagram provided at the start of the topic.) Assuming that Point A depends on no
other elements, the resulting schema would include only FeatureDataset A with its Feature Class, Point A.

Now assume that Point A inherits from the Abstract Class AbstractClassB (defined in FeatureDataset Package B) and
that one of A's fields has type CodedValueDomainA1l defined in the DomainsA Package (as in the next model diagram).
Now, the same Partial Schema model would result in an exported schema that included the fields of AbstractClassB and
CodedValueDomainA1, even though Partial Schema A does not explicitly depend on Package B or Package DomainsA,
because partial schemas automatically include elements that are related by inheritance or are referred to by field types.
The exporter thus helps you to generate valid ArcGIS schemas by including such required elements.
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B ::AbstractClassB

{abstract}

«Fields

+ AbstractFieldB: esriFieldTypeString

\

«Points
PointA

xFields

+ FieldA: CodedValueDomainAi

—

«FeatureDatasets
B

+ AbstraciClazst
+ PolylineB

(from ArcGIS Workspace)

DomainsA

16 January, 2019

+ CodedValueDomainAl
+ CodedValueDomainAZ

(from AreGIS Workspace)

If you wanted to include all CodedValueDomains in DomainsA and all Feature Classes in FeatureDataset B (including
any domains they depended on), you could model this situation to include entire Packages of elements in a partial
schema via direct and indirect UML Dependency connectors, as shown.

whArc3155chemaViews
Partial Schema A

C1+A

_1+*8B

1 + DomainsA

1+ Partial Schema A

wFeatureDatasets
A

femm e e + AbstraciClazzE

L — =

| = + PolylineB

I

I

: DomainsA

I ~ .
b= + CodedValueDomainAl

+ Pointa
PointA

_1+*8

+ Domainsd

wFeatureDatasets
B

+ AbstraciClazzE

+ CodedValueDomainAZ

You can also include Packages via indirect Dependency connectors. For example, you can achieve the same result as in
the previous example by linking Packages to, say, Feature Dataset A instead of linking them directly to the ArcGIS

Schema View.
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wArciz15S5chemaViews «FeatureDatasets
Partial S5chema A A
L]+A + AbstractClazsG
.8 = | Bitis
[_] + DomainsA L+
1 + Partial Schema A I + Domainsh
: aFeatureDatasets
| B
L__________T":E.
: + AbstractClazeg
| + PalylineB
|
|
|
|
: DomainsA
L + CodedValueDomainal
e + CodedValueDomainA2

Finally, if you want to create a partial schema that includes only the elements in, say, NestedPackagel, you can model
the scenario as a partial schema Package that refers to nested Packages within a Feature Dataset.

whArc3155chemaViews NestedPackage
Partial Schema C

+ MestedPointC

__| * MestedFackage -
__| * Partial Schema ©

(from ArcGIS Workepace) (from C)

The resulting schema would include a Feature Dataset named C that contained all elements within NestedPackagel. The
elements in NestedPackage2 would be excluded, as would PolygonC (assuming no explicit relationships existed with the
elements of NestedPackage1).
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Import ArcGIS XML Workspace

If you have a Geodatabase Workspace XML Document (containing the ArcGIS schema) you can import it into your
Enterprise Architect project as a UML model.

Before running the import, deselect the 'Sort Features Alphabetically' checkbox on the 'Objects' page of the 'Preferences'
dialog (Start > View > Preferences). This ensures that the fields are imported and organized in Enterprise Architect in the
same order as in the source.

Access

Click on the target Package in the Project Browser.
Ribbon Publish > Technologies > Publish > ArcGIS > Import ArcGIS Workspace XML or
Publish > Model Exchange > Import XMI > Import Model XMI : Other XML File
Formats > ArcGIS

Context Menu Right-click on Package | Specialize | ArcGIS | Import ArcGIS Workspace XML

Keyboard Shortcuts Ctrl+Alt+] : Other XML Formats | ArcGIS

Import a Geodatabase Workspace XML document

Option Action
Filename Type in or browse for the name of the ArcGIS XML file to import.
Create Diagrams Select the checkbox to create Class diagrams under the imported Packages.

Hide System-Level ArcGIS Select the checkbox to hide these stereotyped attributes:
Fields on Diagrams ° RequiredField

e AttributeIndex

e  Spatiallndex

on these stereotyped Classes:

e Point
e Polyline
e Polygon

e  MultiPatch

The 'RequiredField' and 'AttributeIndex' attributes are also hidden for the Table
(Object Class) Class.
This option is enabled only when the 'Create Diagrams' checkbox is selected.

Strip GUIDs The 'Strip GUIDs' feature is currently mandatory for ArcGIS imports, which means
that elements are created 'as new' each time an ArcGIS schema is imported.

Write Log File Select the checkbox to write a log of import activity (recommended).
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The log file is saved in the directory from which the file is being imported, with the
same name as the imported file plus the suffix _import.log.

View XML Click on this button to view the XML before import.

Import Click on this button to import the ArcGIS XML file.

Close Click on this button to close this dialog.

Help Click on this button to display this Help page.

Import Progress This field indicates the progress of the import.
Notes

e The MDG Technology for ArcGIS is available in the Professional, Corporate, Unified and Ultimate editions of
Enterprise Architect
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Validate an ArcGIS Workspace

When you have developed or imported an ArcGIS model, you can validate it against a set of rules in a system-provided
ArcGIS validation table.

Access
Ribbon Specialize > Technologies > ArcGIS > Validate ArcGIS Model
Context Menu Project Browser | Right-click «ArcGIS» Workspace Package | Specialize | ArcGIS |
Validate ArcGIS Model
Process

The option launches a validation script on the workspace. While running, the script logs information to the 'ArcGIS
Model Validation' tab of the System Output window. Check the script output for errors and warnings.

There are two ways to investigate the errors reported by the model validation script:

e Expand the System Output window and review the errors and warnings directly; you can double-click on a warning
or error line to highlight the element or attribute the message relates to, in the Project Browser
or

e Copy all of the output to a text file and open the file using your preferred text editor; this is likely to provide cleaner
formatting of the script's output
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MDG Technology For GML

MDG Technology for GML is the implementation of the Open Geospatial Consortium's Geography Markup Language
(GML) 3.3 for Enterprise Architect, which provides an XML grammar for geographical feature modeling capabilities
within Enterprise Architect at or later than Release 10.

Through the MDG Technology for GML, you can:
e Apply a UML Profile for the Geography Markup Language (GML) 3.3

e  Make use of customized diagram types and toolbox pages, for convenient access to elements and relationships to
model geographical features effectively

e  Generate GML Application Schema files

Notes

e The MDG Technology for GML is available in the Professional, Corporate, Unified and Ultimate editions of
Enterprise Architect
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UML Profile for GML

The MDG Technology for GML is built into the Enterprise Architect installer. A key component of the technology is the
UML Profile for GML.

Access
Ribbon Specialize > Technologies > GML
Context Menu Right-click on Package | Specialize | GML
Features
Feature Detail
Profile Support You can develop GML constructs quickly and simply, through use of the built-in
MDG Technology for GML facilities provided in the form of:
e A GML diagram type, accessed through the 'New Diagram' dialog
e  GML pages in the Diagram Toolbox that map GML concepts to appropriately
stereotyped UML elements
e GML element and relationship entries in the 'Toolbox Shortcut Menu' and
'Quick Linker'
GML Toolbox Page The GML Toolbox pages contain elements and connectors to model geographical
features effectively.
UML Classes from ISO (Optional) You can download the UML Classes implemented in ISO/TC 211 as an

XMI file, then import the XMI file into Enterprise Architect as a Package
containing diagrams and standard UML Classes, which you can reuse in your
model.

e Not all UML Classes implemented in ISO/TC 211 have a corresponding
mapping in GML; the Classes that have a mapping (as specified in the GML
3.2.1 specification) are specified in the configurable file
GMLClassMapping.xml in the 'Sparx Systems > EA > Config > GML' folder

e The Namespace information for these Classes is specified in the configurable
file GMLNamespaces.xml in the 'Sparx Systems > EA > Config > GML folder'

GML Application Schema Any model you create using the built-in MDG Technology for GML can be
Generation exported as a GML Application Schema.

Using the configurable file GMLStereotypes.xml in the 'Sparx Systems > EA >
Config > GML' folder, you can specify aliases for the standard GML stereotypes.
The GML Application Schema Generator will also consider these aliases during
Schema generation.
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Notes

e The MDG Technology for GML is available in the Professional, Corporate, Unified and Ultimate editions of
Enterprise Architect
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GML Toolbox Pages

When you begin to model GML concepts and relationships, you can represent them on a GML diagram using the
elements and connectors provided in the GML Toolbox pages.

Access

On the Diagram Toolbox, click on ﬁ to display the 'Find Toolbox Item' dialog and specify 'GML'.

Ribbon Design > Diagram > Toolbox
Keyboard Shortcuts Alt+5
GML Toolbox pages

=

B
|
E
E
E
=
@

|

7
/
/
/
“3
=L

GML Element Toolbox

Item Description

FeatureType An extended UML Class that maps to an XSD Global element, whose content
model is a globally scoped XML Schema type derived by direct/indirect extension
of gml:AbstractFeatureType.

Type An extended UML Class that maps to an XSD element, whose content model is a
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DataType

CodeList

Union

Enumeration

GML Package Toolbox

Item

ApplicationSchema

Leaf

globally scoped XML Schema type derived by direct/indirect extension of
gml:AbstractGMLType.

An extended UML Class that maps to an XSD Global element, whose content
model is a globally scoped XML Schema complexType.

An extended UML Class, that maps to:
e A union of an enumeration and a Pattern, or

e an external Dictionary

An extended UML Class that maps to an XSD Choice group, whose members are
GML objects or features, or objects corresponding to DataTypes.

An extended UML Class that is a restriction of XSD string with enumeration
values.

Description

The GML workspace Package, which holds all the GML modeling elements.

You can export the contents of this Package to produce the GML Application
Schema.

A stereotyped Package that can be created under an Application Schema. Leafis a
convenient Package for grouping elements within an Application Schema.

If the value of the tag xsdDocument on this Package is empty, the contents of this
Package will be exported as a part of the parent Package whose tag xsdDocument is
not empty.

GML Relationship Toolbox

Item

Generalization

Association

(c) Sparx Systems 2018

Description

Identifies an element as a specialized descendant of another element, containing
additional properties. This relationship is allowed between:

e  Feature Types
e DataTypes and Unions
e Types

An element can have a maximum of one Generalization connector.

Identifies the connection between two elements. Only navigable Association Ends
will be mapped to GML Application Schema.
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Aggregation An extended UML Association that shows that an element is composed of other
elements.
Composition An extended UML Association that is a stronger form of Aggregation, indicating

ownership of the whole over its parts.

Association Class Identifies the attributed connection between two elements. Only navigable
Association Ends can be mapped to GML Application Schema.

Attribute

Property An extended UML Attribute, whose type is either a property type (if the type is a
complex type) or a simple type.

Association Role

Property An extended UML Association Role, whose type is always a property type.

Notes

e In GML, Association Class is specific to GML 3.3; when generating GML 3.2.1 Application Schema, the
Association and Class of an Association Class are treated as separate entities

e  The values for tags on the «Application Schemay and «Leaf» stereotyped Packages can be entered using either:
- The Tagged Values window or
- The Generate GML Application Schema dialog
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Generate GML Application Schema

After you have created a GML model using the built-in MDG Technology for GML, you can generate GML Application

Schema from the model Package.

Access

Ribbon

Context Menu

Specialize > Technologies > GML > Generate GML Application Schema

Right-click on the Package | Specialize | GML | Generate GML Application
Schema

Generate GML Application Schema

Option
Source Package

Directory

GML Version

XML Encoding

Ignore Element and

Property Visibility

Stylesheet

Application Schema(s)

Package Details

(c) Sparx Systems 2018

Action

Displays the name of the selected «Application Schemay stereotyped Package.

Type in or browse for the directory into which the application schema file is to be
generated.

Click on the drop-down arrow and select the appropriate GML version for the GML
Application Schema. Currently versions 3.3 and 3.2.1 are supported.

Click on the drop-down arrow and select the XML encoding scheme to be used.

Click on this option to include all Classes, Attributes and Association End roles in
the GML Application Schema, irrespective of their visibility (or Scope). Otherwise,
only those with Public visibility will be considered for generation.

(Optional) Select an XSL stylesheet to post-process the Schema before saving it to
file.

Import the required stylesheet into the project through the Resources window
before selecting it in this field.

Lists all the Application Schema Packages under the selected source Package.

Click on a Package to display its details, as well as any of its child «Leaf»
stereotyped Package details, in the Package Details panel.

GML Application Schema will not be generated for any Package in the list that is
unchecked.

Against each of the child «Application Schema» and (optionally) «Leaf»
stereotyped Packages (if any), enter a filename. To do this, double-click on the
Package name in the list and, on the 'Package Details' dialog, review or complete
these fields:

e 'Stereotype' - The stereotype of the selected Package

Page 413 of 415 Created with Enterprise Architect



User Guide - Software Modeling Advanced 16 January, 2019

e 'Filename' - (Optional for a «Leaf) stereotyped Package) Click on the l_l
button and type the name of the .xsd file into which the GML Application
Schema is to be generated; the filename must be in the same file path as
selected in the 'Directory' field on the 'Generate GML Application Schema'
dialog

e 'Namespace' - (Not required for a «Leaf)» stereotyped Package) Type in the
namespace for the selected Package

e 'Namespace Prefix' - (Not required for a «Leaf» stereotyped Package) Type the
abbreviated value that represents the Namespace

Note that:

e  The value of the 'Filename' field will be saved as the value of the tag
xsdDocument on the Package

e The value of the 'Namespace' field will be saved as the value of the tag
targetNamespace on the Package

e  The value of the 'Namespace Prefix' field will be saved as the value of the tag
xmlns on the Package

Generate Click on this button to generate the GML Application Schema for each of the
checked Packages in the 'Package Details' panel.

View Schema Click on this button to display the generated GML Application Schema for the
selected Package in the 'Package Details' panel.

Close Click on this button to close the 'Generate GML Application Schema' dialog.
Help Click on this button to display this Help topic.
Notes

e The MDG Technology for GML is available in the Professional, Corporate, Unified and Ultimate editions of
Enterprise Architect

e A «CodeList» stereotyped Class with the tag 'asDictionary' set to True will be exported as a separate XML file to the
directory specified in the 'Directory’' field, with the filename CodeList <classname>.xml (where <classname> is the
name of the «CodeList» stereotyped Class)

o  Using the configurable file GMLStereotypes.xml in the Sparx Systems > EA > Config > GML folder, you can
specify aliases for the standard GML stereotypes; the GML Application Schema Generator will also consider these
aliases during Schema generation

e Association Class is specific to GML 3.3; when generating GML 3.2.1 Application Schema, the Association and
Class of an Association Class are treated as separate entities
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