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Object Constraint Language

❖ Text language to construct expressions for
❖ guards

❖ conditions
❖ pre/post conditions
❖ assertions
❖ actions

❖ Based on navigation expressions, boolean expressions,
queries

❖ Predefined operations on primitive types and sets of
objects

❖ Constraints can be attached to any element (class,
association, attribute, etc.)
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Navigation expressions

❖ object(s) . attribute

❖ object(s) . role

❖ object(s) . operation(arguments)

❖ object(s) . qualified_association [ selector ]

❖ set -> set_property

❖ set -> select (condition)

❖ set -> size

June 2001 - G. Falquet, L. Nerima State Machines 4

I
S
I

Examples

Flight

Pilot

Person

passengers

Assignment pilot

Booking

(flight.passengers -> select(age < 3)) -> size < 5

(flight.pilot.training_hours 
>= flight.plane.min_training

AircraftModel

plane

flight

flight
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Diagram dependencies

Objects

Classes

Use Cases

Collaborations Sequences

State Machine

Activity

Components

Deployment

includes, extends

perform

method spec.

placement
on nodes

synchronising

dependenciesinstances

instance of
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Meta UML

❖ Class diagram of all UML elements
Class, Association, State, State Machine, Attribute, etc.

❖ Formal (static) description of the model

❖ A model to build UML editors and other tools

❖ A model to represent UML models in a database



4

June 2001 - G. Falquet, L. Nerima State Machines 7

I
S
I

June 2001 - G. Falquet, L. Nerima State Machines 8

I
S
I



5

June 2001 - G. Falquet, L. Nerima State Machines 9

I
S
I

June 2001 - G. Falquet, L. Nerima State Machines 10

I
S
I



6

June 2001 - G. Falquet, L. Nerima State Machines 11

I
S
I

June 2001 - G. Falquet, L. Nerima State Machines 12

I
S
I

Stereotypes

❖ An extension mechanism

❖ Specialise existing UML elements (adding constraints)

Class

<< persistent >>
Class

<< document part >>
Class

State

<< critical >>
State

<< control >>
Class
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UML and XML

❖ XML

❖ XML Schemas

❖ From XML to UML

❖ From UML to XML

❖ Modelling XML applications

❖ Exchanging UML models
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XML document

❖ Objective of XML : describe the content (semantics),
not the presentation.

❖ Documents
❖ Made of Elements

❖ Sub elements (children elements)
❖ Attributes with Values

❖ "Schemaless" documents (semi-structured)

❖ Documents obeying to a schema
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Document Example

<exercise difficulty="6">

<title>Finding paths in a graph</title>

<question>

<para>Given the graph … </para>

</question>

<answer> There are ... </answer>

</exercise>
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XML Documents are Hierarchical

exercise

title question answer

para para

Finding paths in a graph

Given a connected graph
with ...

Find the ...…..

There are ...

difficulty = 6

para
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XML Schemas

❖ To fix a syntax for XML documents

❖ DTD : document type definition (old)

❖ XML Schemas (new)

❖ define a class of XML documents

❖ a document is an instance of a schema

❖ more flexible than database or class schemas: alternatives,
options, free ordering, etc.
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po.xml

<?xml version="1.0"?>

<purchaseOrder orderDate="1999-10-20">
    <shipTo country="US">

        <name>Alice Smith</name>

        <street>123 Maple Street</street>

        <city>Mill Valley</city>

        <state>CA</state>

        <zip>90952</zip>
    </shipTo>

    <billTo country="US">

        <name>Robert Smith</name>

        <street>8 Oak Avenue</street>

        <city>Old Town</city>

        <state>PA</state>
        <zip>95819</zip>

    </billTo>
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po.xml (cont.)

 <comment>Hurry, my lawn is going wild!</comment>

    <items>
        <item partNum="872-AA">

            <productName>Lawnmower</productName>

            <quantity>1</quantity>

            <USPrice>148.95</USPrice>

            <comment>Confirm this is electric</comment>

        </item>
        <item partNum="926-AA">

            <productName>Baby Monitor</productName>

            <quantity>1</quantity>

            <USPrice>39.98</USPrice>

            <shipDate>1999-05-21</shipDate>

        </item>
    </items>

</purchaseOrder>
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Schema: po.xsd

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema">

 <xsd:element name="purchaseOrder" type="PurchaseOrderType"/>

 <xsd:element name="comment" type="xsd:string"/>

 <xsd:complexType name="PurchaseOrderType">

  <xsd:sequence>

   <xsd:element name="shipTo" type="USAddress"/>
   <xsd:element name="billTo" type="USAddress"/>

   <xsd:element ref="comment" minOccurs="0"/>

   <xsd:element name="items"  type="Items"/>

  </xsd:sequence>

  <xsd:attribute name="orderDate" type="xsd:date"/>

 </xsd:complexType>
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po.xsd (cont.)

<xsd:complexType name="USAddress" >

  <xsd:sequence>

   <xsd:element name="name"   type="xsd:string"/>

   <xsd:element name="street" type="xsd:string"/>

   <xsd:element name="city"   type="xsd:string"/>

   <xsd:element name="state"  type="xsd:string"/>

   <xsd:element name="zip"    type="xsd:decimal"/>

  </xsd:sequence>

  <xsd:attribute name="country" type="xsd:NMTOKEN"
fixed="US"/>

 </xsd:complexType>
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<xsd:complexType name="Items">

  <xsd:sequence>

   <xsd:element name="item" minOccurs="0" maxOccurs="unbounded">

    <xsd:complexType>
     <xsd:sequence>

      <xsd:element name="productName" type="xsd:string"/>

      <xsd:element name="quantity">

       <xsd:simpleType>

        <xsd:restriction base="xsd:positiveInteger">

         <xsd:maxExclusive value="100"/>
        </xsd:restriction>

       </xsd:simpleType>

      </xsd:element>

      <xsd:element name="USPrice"  type="xsd:decimal"/>

      <xsd:element ref="comment"   minOccurs="0"/>

      <xsd:element name="shipDate" type="xsd:date" minOccurs="0"/>
     </xsd:sequence>

     <xsd:attribute name="partNum" type="SKU" use="required"/>

    </xsd:complexType>

   </xsd:element>

  </xsd:sequence>

 </xsd:complexType>
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From XML Schemas to UML

❖ Situation: an XML schema has been adopted

❖ Objective:
❖ to build applications that process this type of XML data
❖ Use UML to model the application

❖ Need to represent XML data (elements) as UML objects

❖ Mapping XML schemas to UML class model
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Mapping technique [Booch et al.]

❖ Add class stereotypes:
❖ elementtype, sequence, choice, enumeration, scalar, ...

❖ Add attribute / unidirectional association stereotypes:
❖ implied, required, ...

❖ Element or datatype --> classe with stereotype

❖ XML attribute --> attribute / unidirectional association
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UML for Document Modelling

❖ Difficult to design good XML schemas

-->

❖ Use UML to model the domain

❖ Produce a class diagram

❖ Then create a suitable XML schema

Project

title

Person

firstName
lastName

Department

name
...

Manager

Participant
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An XML Schema

<xsd:element name="project">

    <xsd:complexType>
     <xsd:sequence>

      <xsd:element name="title" type="xsd:string"/>

      <xsd:element name="manager" type="PersonType"/>

      <xsd:element name="participant" type="PersonType

             minOccurs="1" maxOccurs="unbounded"/>

     </xsd:sequence>
   </xsd:complexType>

</xsd:element>

<xsd:complexType name="PersonType">

   <xsd:sequence>

      <xsd:element name="firstName" type="xsd:string"/>

      <xsd:element name="lastName" type="xsd:string"/>
      <xsd:element name="department" type="xsd:string"/>

    </xsd:sequence>

</xsd:complexType>
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Objects --> XML Document

<project>

   <title>Restructuring the World</title>
   <manager>

      <firstName>Joe</first-name>

      <lastName>Cool</last-name>

      <department>Toys</department>

   </manager>

   <participant> ... </participant>
   <participant> ... </participant>

   <participant> ... </participant>

</project>
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Issues

❖ Many possible mappings from UML to XML
❖ Class --> complex or simple type

❖ Define elements or types

❖ Associations -->
❖ Inclusions (<project> <mgr> … </mgr> … </project>)

❖References (<project mgr="p3456"> ...)

❖ etc.

❖ "Solution": fix a reverse mapping
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XML for Information Interchange

❖ System modelled with UML

❖ Create an XML schema to represent all data

❖ Export data in XML format

❖ Import XML data into another system
❖ Web browser
❖ Presentation generator (PDF, ...)
❖ Graphics generator
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Exchanging UML models

❖ There exist an XML schema for expressing UML models
(XMI)

❖ --> UML specifications are open and exchangeable

❖ UML tools (diagram editors, code generators, pretty
printers, …) should be able to read/write UML specs in
XML


