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This document is Annex D of UTMC Technical Specification 004 version 004 (TS004.004:2008). 
It is an integral part of, and should be read in conjunction with, that document. 

This version of TS004 Annex D has been developed using UML. It expands and refines the 
previous spreadsheet-based version, which it supersedes. 

The UDG anticipates publishing supporting documentation for developer use which enable this 
specification, and proposed developments to it, to be accessed directly within development 
systems. These will be separately available via the UTMC web site www.utmc.uk.com. 
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1.1 General 

1.1.1 UTMC TS004 defines standards for UTMC "common data" (i.e. data communicated between 
applications of a UTMC system, or between a UTMC system and an external system). 

1.1.2 UTMC interfaces may use various technologies as defined in the UTMC technical specification 
TS003. One of the most important is the UTMC Common Database interface. This Annex 
specifies the elements that may be available through a Common Database interface.  The 
specification is in the form of a data model and is expressed using the ISO standard Unified 
Modelling Language (UML). 

1.1.3 Section 2 describes exactly how the UML should be interpreted, then sections 3 onwards 
specify the various parts of the model. 

1 Introduction 
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2.1 Introduction 

2.1.1 The UTMC Data Objects are expressed in this document using the Unified Modelling Language 
(UML). This section explains how the UML elements should be interpreted as a specification for 
a UTMC Common Database1,2. 

2.1.2 The interpretation of the UML is specified in a series of numbered rules, from R1 to R10. 
Examples of some of these rules are provided in Appendix I. 

2.2 Tables and columns 

R1. Each UML class that is not "abstract" represents a relational table (abstract classes are 
shown in diagrams with their name in Italics).  The name of the table is the name of the 
class. 

R2. Each table has the following columns: 
- ������������������������������������
- �������������������������������������������������

- ��������������������� ��������������������������������!"�

R3. The name and type of the UML attribute specify the name and type of the corresponding 
column. 

R4. An attribute with UML multiplicity of 0..1 means the column may be NULL, whereas an 
attribute with no specified UML multiplicity defaults to 1 and therefore the column may not 
be NULL. 

2.2.1 Multiplicities are also listed in the tabular listings of attributes, in the column headed "Mult". 

2.2.2 UTMC defines maximum lengths for some string columns. These are included in the UML 
model as tagged values and are not shown on diagrams but are included in the tabular listings. 

R5. The "Max" column in the tabular listing of attributes specifies the maximum length 
permitted for a string column in the database. 

2.3 Primary keys 

R6. A stereotype of <<PK>> on a UML attribute indicates a primary key column. 

                                                      

1  Concrete UTMC interfaces may use various technologies as defined in the UTMC technical 
specification. While this section describes the relational common database interface, it should be 
noted that the UML model could be used as a specification for other kinds of UTMC interfaces (for 
example XML-based interfaces) if an appropriate mapping were to be defined. 

2  The interfaces to the UTMC Common Database use the CORBA IDL "TabularResults" structure 
defined in Annex F of the Technical Specification TS004. In effect this TabularResults structure 
exposes a relational database. This section is therefore phrased in terms of the tables, columns 
and relationships of the relational database that is implied through the IDL. 

2 Using Data Objects in a UTMC common database 
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2.4 Relationships and foreign keys 

2.4.1 UML associations represent relationships between tables. 

2.4.2 Physical foreign key columns are not shown as attributes on diagrams; instead they are implied 
from the relationships, as in a conceptual data model. 

2.4.3 A UML association will result in a foreign key being included in one of the two classes involved 
in the relationship. In general the table at the "many" end of a one-to-many relationship imports 
a primary key from the table at the "one" end. But there are also one-to-one relationships to 
handle. Therefore the presence of a named association end is used to specify the foreign key. 

R7. For each association end with a name, the class/table that has that association end as a 
property (i.e. the class at the opposite end of the association) includes a foreign key 
column. The name of the foreign key column is the name of the association end, and the 
type is the type of the primary key of the other table. 

R8. A foreign key is considered part of the primary key for the importing table if the 
corresponding association end has a <<PFK>> stereotype. 

R9. If the named association end has a multiplicity with minimum of 1 or more then the 
foreign key column cannot be NULL. If the multiplicity allows 0 then the column can be 
NULL. 

2.4.4 The <<PK>> and <<PFK>> stereotypes are also included in the tabular listing of attributes for 
each class, in the column headed "Key?". The tabular listings for some classes may contain no 
entries in that column because the key is defined in a base class or subclass. 

2.4.5 The presence of a UML composition (solid diamond) has no impact on the database 
implementation but may have an impact on other technology mappings in the future. 

R10. If a concrete class inherits any associations from its abstract base classes, then the 
corresponding table also includes foreign key columns corresponding to these 
associations. 

2.5 Mapping to UTMC TabularResults types 

2.5.1 The following table specifies how each UML datatype is realised as a type from the UTMC 
TabularResults.idl and MJD.idl files (defined in UTMC TS004 Annex F). TabularResults features 
an IDL union named "Data" whose values can be one of a number of different types, each of 
which is a sequence of more primitive IDL types that are used for individual values. 

�

UTMC UML model type Tabular Results selection Ultimate IDL type for each value 

String TYPE_CHAR, 
TYPE_LONGVARCHAR, or 
TYPE_VARCHAR 

string 

YorN string (containing single character) 

UniqueIdentifier string (max 32 characters) 

Integer TYPE_INTEGER long 

Real TYPE_REAL float 
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dateTime TYPE_DATE MJD::Date  

Date TYPE_DATE MJD::Date 

Time TYPE_TIME MJD::Time 

2.6 Constraints 

2.6.1 At the abstract level defined in the Template package, there are UML constraints between pairs 
of abstract classes. For example Object_Definition and Quality have a constraint as shown in 
the figure below. 

�

2.6.2 These constraints have no impact on the database implementation. Their purpose is to 
communicate the abstract patterns used in UTMC and to constrain the model itself to follow 
these patterns as it is extended in future. Following the constraint depicted in the example, the 
model always includes specific relationships between concrete Object_Definition subclasses 
and corresponding Quality subclasses (e.g. Access_Control_Definition has an association with 
Access_Control_Quality). 

2.6.3 An alternative approach would have been to specify associations at this abstract level (e.g. an 
association between Object_Definition and Quality) instead of replicating them at the specific 
level, but that approach would also require further constraints at the specific level to ensure that 
pairs of classes were an appropriate match, for example to prevent an 
Access_Control_Definition instance having a relationship with a Car_Park_Quality instance. 
The UTMC supplier community has preferred to keep the relationships explicit and specific for 
each functional area. 

2.6.4 Associations between two abstract classes are therefore not allowed and are replaced by 
informative constraints. Associations are allowed between an abstract class and a concrete 
class because no further constraint is required to narrow the corresponding concrete 
relationships. The realization is covered by rule R10 above. For example the association 
between Object_Definition and DataSource_TypeID specifies that every table derived from 
Object_Definition includes an inherited relationship with the DataSource_TypeID table. 
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3.1 Introduction 

General information 

Qualified Name: UTMC::Template 

Comment: The template package specifies the abstract patterns that should be implemented by all specific 
UTMC "data objects". 

3 Template Package 
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Diagrams 
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