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Product support 

Available to sites with a current maintenance agreement or 90 day limited warranty. If you 
purchased MetaEdit+ through a distributor, you must contact that distributor for assistance. 

For product support please use the following options:  

 The FAQ pages at www.metacase.com provide answers to the most common 
questions, and the support pages provide downloadable patches (see Section 3.1.1 for 
patching instructions) that upgrade your MetaEdit+ environment with new features 
and corrections. 

 Email: metaedit.support@metacase.com,  

 Fax: +358 14 4451 405, or 

 Telephone: +358 14 4451 401 (6.00–17.00 GMT/UTC) 

When you contact our support team please have ready, 

 Your license number, 

 Meplus*.err file(s) from your MetaEdit+ directory, 

 MetaEdit+ version number and patches loaded (use Help | About), 

 Hardware platform (memory size and disk space), 

 Operating system and its version, 

 Network information, if applicable, 

 Printer information, for printing problems, 

 Steps that led to the problem, and 

 Can the problem be reproduced on more than one machine? 
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Preface 

Thank you for purchasing MetaEdit+®, a new generation metaCASE tool. MetaCase 
sincerely hopes that this tool will offer you the functionality you need for your work. 

MetaEdit+ comes in two versions: 

 MetaEdit+, which is a fully functional CASE environment with wide modelling language 
support, documentation reports and code generators. This manual provides information 
about MetaEdit+. It is possible to extend the external interfacing, import and export 
features of MetaEdit+ with the API add-on product, which is described in a separate 
manual, ‘MetaEdit+ API User’s Guide’. 

 MetaEdit+ Method Workbench, which offers you metaCASE features allowing you to 
create CASE tool support for your own methods and generators. The more advanced 
features of the Method Workbench are described in a separate manual, ‘MetaEdit+ 
Method Workbench User’s Guide’. 

In addition, both versions of MetaEdit+ are available for single and multi-user environments. 
The differences caused by a multi-user environment are explained in this manual, where they 
affect the normal user. ‘MetaEdit+ System Administrator’s Guide’ explains in more detail 
how to set up MetaEdit+ for multiple users. 

PURPOSE AND ORGANISATION OF MANUAL 

This user’s guide provides a thorough introduction to MetaEdit+ as well as an exhaustive 
reference manual covering the complete set of commands, features and concepts relating to 
MetaEdit+.  

This manual has six chapters, a glossary and an index:  

 Getting started provides the starting point for the use of MetaEdit+, introducing its basic 
tools (Chapter 1). 

 Basics of MetaEdit+ environment describes the basic features of MetaEdit+ (Chapter 
2). 

 Environment and information management tools (Chapter 3) covers in detail the tools 
used when starting MetaEdit+, managing the contents of the repository, and working with 
individual design elements. 

 Editors (Chapter 4) gives a detailed description of each of the three editors of MetaEdit+, 
which are used to edit models as graphical diagrams, matrices or tables. 

 Reporting and printing tools (Chapter 5) covers the functionality and syntax of the code 
generation and reporting tools and the printing functionality of MetaEdit+. 
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 Repository and data model (Chapter 6) describes the Object Repository of MetaEdit+. 
This chapter explains the multi-method and multi-tool features of MetaEdit+, how models 
are structured, what kind of links are allowed between models, and how changes made to 
design information in one tool affect models opened in other tools. 

 Glossary of basic terms applied in MetaEdit+. 

 Index, containing an alphabetical reference to all MetaEdit+ functions and commands, as 
well as the concepts discussed throughout the manual. 

Together with this user’s guide, three additional manuals from MetaCase Consulting may be 
needed: 

 ‘MetaEdit+ API User’s Guide’ describes the features of an add-on API product. 

 ‘MetaEdit+ Method Workbench User’s Guide’ introduces you to the metaCASE features 
of MetaEdit+, and describes how you can customise and develop your own methods 
within MetaEdit+. 

 ‘MetaEdit+ System Administrator’s Guide’ describes tasks related to administration, such 
as access to the repository, deletion of methods, and creation of new users. It also 
explains the management of the server and clients in the multi-user version of MetaEdit+. 

AUDIENCE 

This user’s guide is intended as a reference for MetaEdit+ end users and system 
administrators. For installation you should have an additional set of instructions. 

Please note that in this manual it is assumed that you have a working knowledge of the 
operating system you use. For an introduction to and guidance about your platform and 
operating system, please see the manuals that came with your system. 

USAGE OF THE MANUAL 

Although MetaEdit+ is easy to use, the large number of features may appear overwhelming to 
new users. This section provides some guidance on how to go about learning MetaEdit+, and 
how best to use this manual. 

Guidance for learning 

To become familiar with MetaEdit+: 

1) Read Chapter 1 to familiarize yourself with the MetaEdit+ environment and its basic 
functionality. This part of the manual is best read while sitting at your computer so that 
you can experiment with the features of MetaEdit+ as they are described in the text. 

2) Read Chapter 2 get a more detailed overview of the environment and its features and 
capabilities. 
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3) Skim the components chapters (Chapters 3, 4 and 5), once you have completed the 
two first chapters and gained some experience with MetaEdit+. These chapters contain in-
depth information about each of the tools that you used in the tutorial: you do not need to 
know everything here, but it is useful to have a basic idea of what information is covered 
where. 

4) Read Chapter 6, repository and data model to get an understanding about the Object 
Repository of MetaEdit+. This chapter describes how design information is structured and 
how you can link and reuse information you have stored in the MetaEdit+ repository. You 
will meet the concepts described here throughout MetaEdit+, and an understanding of 
them will help you take full advantage of the power of MetaEdit+. 

MetaEdit+ is a dynamic product under continual improvement, and there may occasionally be 
some differences between what is described in the manual and what is found in the current 
version. The latest versions of the manuals are available from MetaCase. 

Conventions 

Throughout the manual, you will find special notes and comments which point out important 
features and characteristics of the MetaEdit+ environment. These notes are printed in italics 
and are marked by an arrow (→) in the left margin. The steps required for performing 
MetaEdit+’s various functions are indented and numbered: 1), 2), 3) etc. 

List dialogs 

MetaEdit+ makes extensive use of list dialogs for selecting among elements. To quickly 
select a known element in the list, simply type the first few letters of that element’s name 
when the dialog opens. This moves the cursor to the first element whose name begins with 
those letters. Pressing enter will choose the framed element, closing the dialog. Pressing space 
selects the framed element, and resets the typed buffer, so you can start typing a different 
name. You can also double click an element to choose it and close the dialog.  

Some dialogs allow multiple selections: use shift-click or shift-space to select a contiguous 
section of the list, and control-click or control-space to select individual elements. Again, a 
double click first performs the selection operation (modified by shift or control keys), and 
then closes the dialog. 

The Windows user interface standard prevents resizing of modal dialogs, which can make life 
difficult if all the necessary information is not visible in the default size. To help in such 
situations, MetaEdit+ includes a triangular resize corner at the bottom right of most dialogs. 
By clicking and dragging the resize corner, you can resize the dialog window to be larger. 
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1 Getting Started 

In this introductory chapter we walk through the MetaEdit+ environment, its basic tools and 
functionality. While reading this chapter, it is advisable to follow the instructions and try 
them out with MetaEdit+. 

1.1 STARTING METAEDIT+ 

MetaEdit+ is a repository-based application, which means that a connection to the repository 
must be established during the launch of the tool. This login procedure is initiated from the 
Startup Launcher (Figure 1-1) that is opened when MetaEdit+ is started. 

 

Figure 1-1. Startup Launcher. 

In addition to login, several other functions can be accessed from the Startup Launcher. For 
more information about these, please refer to Section 3.1.1. 

Login and opening the repository 

To login to a MetaEdit+ repository: 

1) Press the Login button. 

2) If you are working with newly installed MetaEdit+ environment, you should only have 
one repository available and MetaEdit+ will log into this repository. Otherwise MetaEdit+ 
will show a list of available repositories (as Figure 1-2). For this walk-through exercise, 
choose ‘demo’ repository from the list. 

 

Figure 1-2. Selecting a repository to open. 
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3) Enter your user name and password (Figure 1-3). 

 

Figure 1-3. Entering user name and password. 

The default user name and password for the demo repository are both ‘user’; use tab or 
the mouse to move between the fields, not return. 

4) Press OK. 

Please note that in a multi-user environment you may see a dialog saying your login has 
failed because your server is not running, or because the number of users logged in equals 
the limit of your server license (‘Login is not allowed now’). 

After a successful login the Startup Launcher will close, and the main MetaEdit+ 
Launcher opens. Together with the Launcher you will get a dialog list where you can 
select the projects you want to open (as in Figure 1-4).  

 

Figure 1-4. Choosing the project to open. 

5) Choose one or more projects to open. 
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For now, open the ‘Watch’ project. A progress bar will be shown while data from that 
project is loaded. 

6) Choose the default project. 

If you open more than one project, MetaEdit+ will prompt for the default project. The 
default project specifies where new data will be stored. 

The login procedure is now complete and we can proceed to explore the MetaEdit+ 
environment. 

1.2 LAUNCHER AND BROWSERS 

The heart of the MetaEdit+ environment is the Main Launcher as shown in Figure 1-5 (please 
note that the appearance of the Launcher may vary depending on the user privileges and the 
MetaEdit+ version used). 

 

Figure 1-5. MetaEdit+ Launcher. 

The top part of the Launcher window is occupied by the toolbar with buttons for the most 
often used operations, such as committing or abandoning the current transaction, 
undoing/redoing the latest changes, setting preferences with the Options Tool, creating new 
models, running reports or code generators and exporting design data. 

The lower part of the window contains the various browsers for accessing the design data 
within the MetaEdit+ environment. New browser windows can also be launched separately 
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from the Browsers and Metamodel menus. The browsers each offer their own view on the 
data loaded from the repository: 

 Graph Browser provides a model level view of the design data: all elements are viewed 
as parts of the graphs they belong to. 

 Type Browser is a tool for accessing elements by their type. 

 Object Browser provides a hierarchical view of the design data based on graph, object 
and property aggregation structures. 

Through the browsers, you can not only view and change design data, but also open models 
for editing or find out where certain elements have been used and re-used. 

1.3 EDITORS 

The basic modeling tasks within MetaEdit+ – creating, modifying and deleting design 
elements, connecting them with relationships, and linking them with other design elements – 
are carried out in the editors. All editors operate on the same conceptual design data, but by 
employing different views and representations suitable for the design situation at hand. 
MetaEdit+ provides three editors: 

 Diagram Editor for graphical representations of models. 

 Matrix Editor for viewing models as matrices. 

 Table Editor for tabular representations of the properties of objects within models. 

For now, let’s concentrate on the Diagram Editor. To open an existing model in the Diagram 
Editor: 

1) In the Main Launcher, select ‘Simple’ from the Graph Browser’s Graphs list. 

2) Press the right mouse button to open the pop-up menu for the selected list element. 

3) Select ‘Open’ from the pop-up menu (as in Figure 1-6). 

Alternatively, you can open ‘Simple’ by double-clicking on it in the list.  
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Figure 1-6. Opening Diagram Editor. 

A Diagram Editor for ‘Simple’, similar to Figure 1-7, should now open. 

 

Figure 1-7. Diagram Editor for the ‘Simple’ model. 
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The Diagram Editor provides a graphical view for editing design data. Each element is 
represented by a graphical symbol, and the relationships between elements are shown as 
various kinds of lines between them. In the Diagram Editor you can thus not only edit the 
conceptual design information, but its graphical layout as well. 

To access and change the data captured by a design element: 

1) Double-click a design element in the Diagram Editor (for example, the box labeled 
‘EditHours’) to open its property dialog (Figure 1-8). 

 

Figure 1-8. Property dialog for the ‘EditHours’ element. 

2) In the property dialog you can change the value of the element’s properties (e.g. State 
name, DisplayFn, Blinking and Documentation). To accept your changes, press OK. 

To change the graphical layout, select the element and drag it into a new position. You can 
also scale elements by dragging their selection handles. 

→ The Matrix and Table Editors do not view design data in a free-form graphical fashion 
and therefore they do not provide such rich visual layout possibilities. Conversely, their 
automatic layout and sorting functions allow you to concentrate on the model itself, 
rather than spending time fine-tuning the layout. 

1.4 OTHER TOOLS 

In addition to editors, there are also other tools for searching, accessing, changing and 
importing/exporting design data in MetaEdit+. For the normal user, the most often used tools 
are the Info Tool and the Report Generator. 

The Info Tool provides the user with the means to track where a certain design element has 
been used. As an example of this, let us try to find out where the ‘Stopwatch’ application is 
used: 

1) In the Graph Browser, select ‘TAST’ from the Graphs list and then ‘Stopwatch’ from the 
Contents list (as in Figure 1-9). 
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2) Open the context menu for ‘Stopwatch’ by clicking the right mouse button. 

3) Select Info… from the menu. 

 

Figure 1-9. Opening Info Tool for ‘Stopwatch’. 

An Info Tool (Figure 1-10) opens, showing the graphs in which the ‘Stopwatch’ object is 
used. 

 

Figure 1-10. Info Tool for ‘Stopwatch’. 

The Report Generator is the main tool for generating text output (like code and reports) from 
the design data. As an example of using the Report Generator, let us generate HTML 
documentation for our Watch example: 

1) Select ‘2004Models’ from the Graph Browser’s Graphs list. 

2) Open the context menu for ‘2004Models’ by pressing the right mouse button. 

3) Select Reports | Run… from the menu (as in Figure 1-11) to open the Report Generator. 
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Alternatively you can start the Report Generator by pressing the Run Report button from 
the toolbar in the Main Launcher. 

 

Figure 1-11. Running report. 

4) A dialog opens, showing a list of possible reports to run. Choose ‘Watch family 
documentation’ from the list (as in Figure 1-12) and press OK. 

 

Figure 1-12. Generating HTML documentation for Watch example. 

MetaEdit+ will now generate the documentation for the Watch example and open the result in 
the system default web browser. 
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1.5 COMMITTING/ABANDONING YOUR WORK 

Instead of storing each model in a separate file, MetaEdit+ uses an object database to store 
user data. This enables efficient reuse of data between models, but does entail some 
differences in saving changes compared with simpler file-based tools. Rather than saving 
files, MetaEdit+ uses a transaction-based approach to committing and abandoning changes. 

Starting MetaEdit+ and logging into the repository starts a transaction. All changes you make 
to your design data are part of the transaction, and are not propagated into the repository 
immediately. To store the changes permanently, you need to explicitly commit the 
transaction. Commit will save the changes to the repository and start a new transaction for a 
new set of changes. It is also possible to abandon the transaction, which means canceling the 
changes and returning to the previously committed state. 

To commit your current transaction, press the Commit button on the Launcher toolbar (see 
Figure 1-13), or select Repository | Commit from the Launcher’s menu. To abandon, press 
the Abandon button on the toolbar (see Figure 1-13) or select Repository | Abandon. 

 

Figure 1-13. Commit and Abandon buttons in the Launcher toolbar. 

1.6 WHAT NEXT? 

You have now completed the introductory MetaEdit+ walk through. You are advised to 
continue to the next chapter, in which you can learn more about the features and possibilities 
provided by MetaEdit+. The further chapters in this manual provide detailed information 
about the MetaEdit+ environment, tools and the underlying data model. If you have extended 
MetaEdit+ with the optional API add-on product, you can proceed with ‘MetaEdit+ API 
User’s Guide’ after completing this manual. 

For more information about administrating the MetaEdit+ environment, please refer to the 
‘MetaEdit+ System Administrator’s Guide’. For information on method creation or 
customization, please see the ‘MetaEdit+ Method Workbench - User’s Guide’. 
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2 Basics of the MetaEdit+ environment 

In this chapter we explain how a metaCASE tool like MetaEdit+ differs from a traditional 
CASE tool, and how you can take advantage of those differences. We also introduce the key 
features of MetaEdit+, and show you how to use them effectively. 

2.1 METACASE TOOLS AND DOMAIN-SPECIFIC 
MODELLING 

The idea of automating software development with CASE tools is by no means new, but in 
many cases the adoption and implementation of this idea has been less than perfect. The main 
problem with traditional CASE tools has been the inflexibility of their method support. Fixed 
method support may be fine when the developers are able to follow the method exactly as it 
is, but it becomes a problem when the need for project or organization specific extensions or 
changes arises. 

To address this problem, metaCASE tools with customizable method support emerged during 
the 1990s. The main benefit metaCASE tools like MetaEdit+ provides is the possibility to 
create and use modeling languages specifically designed for developing a particular kind of 
system. Such languages are usually referred to as domain-specific modeling languages, and 
their usage is domain-specific modeling (DSM). 

In traditional CASE tools the modeling languages are aimed for as general use as possible and 
therefore they can provide little specific help for any specific application domain. In contrast, 
DSM languages are aimed only at a certain domain or intended use. Often, DSM languages 
are constructed from the concepts and terminology found from the domain itself. For 
example, if we were to create a modeling language for designing digital wristwatches, the 
suitable candidates for language constructs would be such things as time units and their 
arithmetic operations or user-interface elements like buttons or icons. Using these kinds of 
concepts results in languages that are natural for their domains and thus easier to learn and use 
for the developers. Furthermore, with DSM it is possible to capture both static and dynamic 
aspects of the modeled entity, which makes it possible to generate 100% code for the final 
product automatically. Because of this, organizations adopting DSM can look forward to a 
major increase in their productivity. 

DSM languages alone, however, are not enough. To exploit their possibilities fully, support 
environments with proper editing and code generation tools are needed. Traditionally, 
building such environments – effectively bespoke CASE tools – has been expensive and 
therefore possible only for large organizations. MetaCASE technology has changed this: with 
metaCASE tools it is now possible to create the DSM environments very quickly and 
inexpensively, bringing benefits to small and large organizations alike. 
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The detailed explanation of the process for creating a complete DSM environment is out of 
the scope for this manual, but the basic principles are simple enough to be mentioned here. 
The critical success factor for building such an environment is the domain knowledge 
possessed by the organization’s expert developers. Therefore, it is their task to define the 
language and code generator support. In practice this means that their domain knowledge is 
embedded in the metaCASE tool, and thus made available to the whole development team. 
For more information about how this can be done, please see Section 2.3 and ‘MetaEdit+ 
Method Workbench - User’s Guide’. 

2.2 METAEDIT+ — A BRIEF INTRODUCTION 

MetaEdit+ forms a versatile and powerful multi-tool environment that enables flexible 
creation, maintenance, manipulation, retrieval and representation of design information 
among multiple developers. The key features that make this possible are explained in the 
following pages. 

2.2.1 Multi-project 

In MetaEdit+ you can work in multiple projects, each of which can consist of hundreds of 
models. You can work in several parallel projects at the same time, and you can reuse and 
share data between these projects. Projects can be based on the same or different methods, 
and users can be assigned access to some projects and denied access to others. 

A repository is composed of projects, and each project is composed of a group of methods, 
models and their contents. Some projects may contain just methods, or just models. In the 
demo repository that is supplied with MetaEdit+, there are there is a set of predefined projects 
each consisting of one of the methods listed in Table 2-1. Furthermore, there are also example 
projects, like ‘Tutorial’, that include no methods themselves, just models based on some 
methods in other projects (in MetaEdit+ these models are called graphs). 

2.2.2 Multi-method 

MetaEdit+ supports a wide variety of information system development methods. Every 
version of MetaEdit+ already includes a large set of predefined methods. These methods are 
summarized in Table 2-1. The predefined methods include support for four different modeling 
areas. These are business modeling, planning and management of system architectures, 
structured methods, and object-oriented methods. 

As can be seen from the table, the predefined method support in MetaEdit+ is extensive. One 
of the most powerful features of MetaEdit+ is that you can use them all, even at the same 
time. Multi-method features allow you to link and reuse data across different methods, 
maintaining a flow of information between them. These features are explained in Section 6.3. 

MetaEdit+ can offer such flexible method support because it is based on metamodels. A 
metamodel is a model of a design method. By specifying a metamodel of a method into 
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MetaEdit+, you promptly get a CASE tool to support that method. You can view all existing 
(and new) metamodels by using the method development tools. The metamodel-based 
architecture also makes it very easy to modify existing methods in MetaEdit+. The standard 
version of MetaEdit+ includes the ability to make modifications to method symbols, dialogs 
and reports: for more extensive modifications or to add new methods you need MetaEdit+ 
Method Workbench; alternatively MetaCase Consulting may undertake such modifications or 
additions as consultancy work. 

 

Method Techniques 
Value chains and value systems 
(Porter) 

Value Process Model 
Critical Success Factors 

Activity Analysis 
(Goldkuhl) 

Activity Model 
Goal List 
Problem List 

Business Systems Planning 
(IBM) 

Process/Organization Matrix 
Process/System Matrix 
Process/Entity Matrix 
System/Entity Matrix 
System/Organization Matrix 
Problem Table 

Object Modelling Technique 
(Rumbaugh et al.) 

Class Diagram 
Data Flow Diagram 
State Diagram 
Use-Case Model 

Object-Oriented Design 
(Booch) 

Class Diagram 
State Transition Diagram 
Object Diagram 
Module Diagram 
Process Diagram 

Object-Oriented Analysis and Design  
(Coad/Yourdon) 

Object Diagram 
Object State Diagram 
Service Chart 

OODLE 
(Shlaer/Mellor) 

Information Model 
State Model 
Action Data Flow Diagram 
Object Access Model 

Fusion 
(Coleman et al.)  

Object Model 
Operation Model 
Object-Interaction Graph 
Visibility Graph 
Inheritance Graph 

Moses 
(Henderson-Sellers)  

O/C Model 
Event Model 
Inheritance Model 
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Object-Oriented Systems Analysis 
(Embley et al.) 

Object-Relationship Model 
Object-Behavior Model 
Object-Interaction Diagram 

Structured Analysis and Design 
(Yourdon) 

Data Flow Diagram 
Entity Relationship Diagram 
Structure Chart 
State Transition Diagram 

Real-Time SA/SD 
(Ward-Mellor) 

RT Data Flow Diagram 
Entity Relationship Diagram 
Structure Chart 
State Transition Diagram 

Unified Modeling Language  
(Booch et al.) 

Class Diagram 
Use Case Diagram 
Activity Diagram 
Communication Diagram 
Component Diagram 
Composite Structure Diagram 
Sequence Diagram 
Deployment Diagram 
Object Diagram 
State Machine Diagram 

Table 2-1. Predefined methods supplied with MetaEdit+. 

2.2.3 Multi-user: the Object Repository 

MetaEdit+ is a CASE environment that can run either as a single-user workstation 
environment, or simultaneously on many workstation clients connected by a network to a 
server. The basic architecture of the environment is illustrated in Figure 2-1.  

The heart of the MetaEdit+ environment is the Object Repository. In the multi-user version 
this is located on a server; in the single user version it is on the same computer as the client 
part of the environment. 

The repository contains all the information about the methods and models available, including 
all their elements and properties. Hence, modification of system designs (or even methods) in 
one tool or MetaEdit+ client is reflected everywhere it appears, guaranteeing consistent and 
up to date information. Similarly, reporting and code generation are based directly on 
information stored in the repository. 

In the multi-user environment, when one client commits his changes those changes are 
available to all other clients: the other clients will read the changes the next time they start a 
transaction. Thus very close co-operation is possible between users working on related data. 
Simultaneous changes by different users to the same data are prevented by locks; these 
however allow a high permeability of access, in other words only directly dangerous 
simultaneous modifications are forbidden — you can work without continually being told that 
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you cannot access some data because another user is using it. Reading data is always allowed, 
regardless of other users’ operations. 

 

Figure 2-1. Architecture of MetaEdit+. 

Each MetaEdit+ client offers an integrated set of tools: 

 Launcher,  

 Diagram Editor, 

 Matrix Editor, 

 Table Editor, 

 Browsers, 

 Info Tool, 

 Component Selection Tool, 

 Report Browser, 
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 Method development tools, 

 API and XML import/export. 

The tools, except for the method development and API tools, are discussed in more detail in 
Chapters 3, 4 and 5. Whilst each tool offers a specific functionality, they all still follow some 
general principles common to all tools of MetaEdit+.  

Please note that the method development tools and their use are described in a separate 
manual, ‘MetaEdit+ Method Workbench User’s Guide’, and the API and XML import/export 
tools are also described in their own manual, ‘MetaEdit+ API User’s Guide’. Similarly, extra 
tools for the MetaEdit+ system administrator are described in the ‘MetaEdit+ System 
Administrator’s Guide’. 

2.2.4 Multi-tool 

In MetaEdit+ you can choose what kind of tools you want to use. You can view the same data 
as a graphical diagram, as a matrix, or as a table, changing the view according to your needs.  

All the tools are integrated through the Object Repository, which maintains and enforces the 
consistency between the tools. Suppose that you want to change a name of an element in the 
Diagram Editor. When you accept the change of the name, if that element is present in other 
editors it will henceforth be displayed there with the new name. 

Similarly, all the editors have common user interfaces and functionality, and only those parts 
that differ because of the nature of the tool (i.e. diagram, matrix, table) are different. This 
eases the learning and use of different tools in MetaEdit+. 

2.2.5 Multi-platform 

MetaEdit+ is designed to be platform independent and thus works on all major platforms. Full 
platform independence is supported for both the environment and the data. For information 
about currently supported platforms, see the release notes or visit www.metacase.com. 

2.3 CREATING AND CUSTOMIZING METHODS WITH 
METAEDIT+ 

MetaEdit+ is a metaCASE tool. That is, it is a CASE tool that can be extensively modified — 
customized — to be used with different development methods, their concepts, languages, 
graphical representations, operations, connections to other methods, reports and code 
generation. All these features are available in the Method Workbench version of MetaEdit+; 
many are also available in the standard CASE version. In both cases, you must belong to the 
group of those assigned the right to metamodel, specified by your system administrator. 

MetaEdit+ provides the following ways to modify or extend your modeling environment: 
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 Modeling languages  

MetaEdit+ is shipped with an extensive set of pre-defined methods, but still its main 
power lies in providing organizations with the possibility to create their own modeling 
languages. The configuration capabilities of MetaEdit+ allow you to define modeling 
languages, operations and connections to other methods. To do this, you need to have the 
Method Workbench version of MetaEdit+ (with the CASE version the system 
administrator can remove methods, but nobody can modify or add them). 

 Graphical representations  

As different modeling languages use different notations and symbols, MetaEdit+ allows 
you to change and modify graphical representations, whether methods use graphs that are 
diagrams, matrices, or tables. Users with metamodeling rights can design and modify 
graphical representations with the Symbol Editor; existing representations can be 
modified with the CASE version of MetaEdit+. 

 Dialogs 

You can modify the contents and appearance of property dialogs used when MetaEdit+ is 
used as a CASE tool. As with graphical representations, users with metamodeling rights 
can modify dialogs with the CASE version of MetaEdit+. 

 Report and code generation 

Report and code generator customization and the use of user-defined generators are 
possible with MetaEdit+ Report Browser. With this tool you can choose which parts of 
your design data you want to have written out, in which format and to which destination 
(file or output window). You can save these report definitions, and run them on your 
design models to produce output in the format you specified. 

Reports can be customized with the CASE version of MetaEdit+ and any user can execute 
created or modified reports, but you can only save them to the repository if you have 
metamodeling rights. 
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3 Environment and information 
management tools 

This chapter provides an introduction to the main environment and information management 
components of MetaEdit+. Here we describe the functionality and capabilities of the Startup 
and Main Launcher, the Browsers, Graph Manager, Property dialogs and the Info Tool. The 
various Editors are covered in Chapter 4, and import/export and printing tools in Chapter 5. 

There are four main categories of tools in MetaEdit+: 

1) Environment and information management tools include two Launchers for managing 
the environment and other tools, browsers and the Graph Manager for browsing 
information stored in the Object Repository, property dialogs for viewing and editing 
information about single design elements, and Info Tools for viewing linkages between 
graphs, reuse of designs, and locking information (in the multi-user version).  

2) Editors, which are tools for viewing, editing and managing method specific design data. 
MetaEdit+ includes a Diagram Editor, Matrix Editor, and Table Editor. 

3) Import/export tools, including tools for importing and exporting method definitions and 
design data between repositories, reporting and code generation tools for transforming 
repository data to various output formats, and MetaEdit+ printing functionality. 
Information about more advanced import/export tools like the API tool, XML 
import/export and Report Browsers can be found in a separate manual: ‘MetaEdit+ API 
User’s Guide’. 

4) Method development tools, which form the metaCASE part of the environment allowing 
users to modify the environment. Method development tools are described in a separate 
manual: ‘MetaEdit+ Method Workbench User’s Guide’. 

In this chapter we look first at the tools you see first: the Launchers, and the Options Tool 
with which you set various environment and system preferences. Then we examine the four 
Browsers, which give an overview of the repository, and the Graph Manager, which exports 
graphs into files. Finally, we look at two classes of tool that are generic and used throughout 
MetaEdit+: the Property dialogs, where the details of individual design elements can be 
viewed, reused and edited; and the Info Tools, which show how a given design element is 
used by and linked to other design elements. 
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3.1 ENVIRONMENT MANAGEMENT TOOLS 

3.1.1 Startup Launcher 

When MetaEdit+ is started it first opens a Startup Launcher as shown in Figure 3-1. With this 
tool you can start the login process, set names and directory paths for the repository, make 
backups of the repository, or file in patches. Most of these functions are related to the 
management of the repository, and are explained in Section 6.1 and in the ‘MetaEdit+ System 
Administrator’s Guide’. Here we describe the login process, user reconstruction, and how 
patch files can be loaded into MetaEdit+. We also show how you can set the web browser 
used to read the HTML manual, and choose an external text editor. 

 

Figure 3-1. Startup Launcher. 

Login and opening the repository 

In most cases, you will only need to use the login function of the Startup Launcher. To login: 

1) Press the Login button. 

2) Select a repository from the list that opens. 

3) Enter your user name and password. 

4) Press OK. 

If the login fails, you will be told the reason and you can try again or ‘Reconstruct’ the 
repository as appropriate. If the login fails because the number of users logged in equals 
the limit of your server license, you will see the message ‘Login is not allowed now’. 

The Startup Launcher will close once the login is completed, and the main MetaEdit+ 
Launcher opens. Together with the Launcher you will get a dialog list where you can 
select the projects you want to load. For more information about projects, please see 
Section 6-1. 

5) Choose one or more projects to be loaded. 

Depending on the size of the projects and their methods, loading a project can take a little 
while. During loading, a progress bar and a repository transcript will be shown (Figure 
3-2). 
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Figure 3-2. Progress bar and repository transcript. 

6) Choose the default project.  

If you open more than one project, MetaEdit+ will prompt for the default project. The 
default project specifies where new data will be stored. 

Exiting without logging in 

If at some point you wish to exit MetaEdit+ without logging in, simply close the Startup 
Launcher. 

User reconstruction 

In general, MetaEdit+ handles most problem conditions automatically. Hardware and 
software failures can however cause the repository to end up in an inconsistent state. For these 
purposes MetaEdit+ offers the Reconstructor tool. Use of the Reconstructor is described in 
more detail in the ‘MetaEdit+ System Administrator’s Guide’: here we just describe how 
users can reconstruct their user information, so that they can log into the single user version 
after a crash. 

You will be informed of the need for user reconstruction when logging in: a dialog will 
inform you that another user is already using the database. In the simplest cases, you will just 
be asked whether you want to automatically reconstruct and continue with your login. If this 
is not possible, you can rebuild the user information like this: 

1) Press the Reconstruct button. 

2) Select a repository from the dialog that opens. 

3) Enter your user name and password. 

4) Press OK. 

Next a dialog opens describing the current user information. Figure 3-3 shows an example of 
the user information dialog: ‘user’ is still logged in, or the system has crashed while he was 
logged in. The user information dialog lets you choose whether you want to reconstruct user 
information or exit (because someone else is indeed logged in). 
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Figure 3-3. Warning about database state when reconstructing. 

5) Click the Yes button to proceed with reconstruction. 

Next MetaEdit+ opens a Database recovery window (Figure 3-4). This contains a set of radio 
buttons for selecting actions, and lists of users and areas (projects) to apply the chosen action 
to.  

To carry out user reconstruction: 

6) Click the user reconstruction radio button. 

7) Select the user name you logged in with (Figure 3-4). You can only reconstruct users in 
bold: if you logged in as a non-system administrator user, you can only reconstruct your 
current user. Users’ names marked with an asterisk * indicate that those users are 
apparently logged in, e.g. because they were logged in when the database crashed, and 
thus need reconstructing. 

8) Click the Apply button. 

9) Close the recovery window by clicking the Quit button. 

Now you can login to the repository from the Startup Launcher.  
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Figure 3-4. Database recovery window. 

More advanced operations 

The Startup Launcher also includes more advanced operations for tailoring the behavior of 
MetaEdit+ and working with repositories (see Figure 3-5). To see these, press the down arrow 
button in the Startup Launcher. The buttons on the left are for modifying your MetaEdit+ 
program environment (‘image’) and are described below. Those on the right are for working 
with repositories, and are described in the ‘MetaEdit+ System Administrator’s Guide’. 

 

Figure 3-5. Extended Startup Launcher. 

Image operations 

MetaCase is continually improving MetaEdit+. Rather than always distributing a complete 
new version of MetaEdit+, it is sometimes more convenient to release smaller sets of 
improvements as patch files (*.pat). Please note that there are two kinds of patches for 
MetaEdit+: image patches that contain improvements for the MetaEdit+ program itself and 
repository patches for altering or extending the method definitions and design models 
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(working with repository patches is explained with more detail in Section 3.2.5 and 
‘MetaEdit+ System Administrator’s Guide’). Also please note that the patches are version 
dependable, so make sure that the patch file is applicable to your version of MetaEdit+. 

Usually patches are loaded at the beginning of each MetaEdit+ session, either manually or 
with a command-line parameter. However, in the Linux version of MetaEdit+ it is possible to 
make the patch permanent with the ‘Save Image’ operation, in which case the patch is only 
loaded when employed first time. 

Installing patches 

There are two ways to load patches to MetaEdit+ environment. They can be loaded with the 
‘File in Patches’ operation from the Startup Launcher, or be given as a parameter on the 
command line when MetaEdit+ is started. 

To use the ‘File in Patches’ operation, first expand the Startup Launcher as in Figure 3-5 and 
then press the ‘File in Patches’ button. This opens two windows: one describes the current 
components of MetaEdit+ (Figure 3-6), and the other allows you to browse and load patches 
(Figure 3-7). 

 

Figure 3-6. Window describing currently loaded patches. 
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Figure 3-7. File list for filing in patches. 

To file in patches, locate the desired patch file, select it and press Open. Remember to load 
patches in the right order (increasing date, or on the basis of some other advice given with the 
patch files). 

To load a patch file from the command line, modify the MetaEdit+ start-up command to look 
like follows (change the name of the MetaEdit+ executable and patch file as required): 

metaedit fileInPatch: patchfile.pat 

Loading patches from the command line is the recommended way for more permanent use of 
patches in environments where the ‘Save Image’ operation is not available. 

→ Patches are available from the MetaCase web site, http://www.metacase.com. 

Save Image 

As mentioned before, in the Linux version it is possible to make loaded patches a permanent 
part of the environment. This requires saving the patched MetaEdit+ program image – the 
*.im file in your MetaEdit+ directory. When saving, you will be asked for the name of the 
image file. If you save to a different name from that of your current image, remember to copy 
and edit the MetaEdit+ shortcut to point to your new image file. If you want to overwrite your 
current MetaEdit+ image, you should make sure you have a backup of the image, or can 
restore it from your original installation media, should you need to later. 

To save the image: 

1) Press the Save Image button. You will be then asked for confirmation on storing the 
MetaEdit+ image with these settings.  

2) Press Yes. You will be then asked whether you want to continue after saving the patched 
image.  
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3) Press Yes and enter the name of the image to be saved. Only use the name of the earlier 
image file if you have already taken a copy of it as a backup. 

Now the MetaEdit+ image is saved to that name, and the program will exit or continue, 
depending on your answer to the first confirmation dialog. The saved image now contains the 
loaded patches and you should use that image in future — if you gave a different name, you 
will need to use that name in shortcuts or scripts used to start MetaEdit+. 

Options 

From the expanded Startup Launcher it is also possible to set various preferences and options 
for the MetaEdit+ environment with the Options Tool. To open the Options Tool, press the 
Options button. For more information about the Options Tool and possible settings, see 
Section 3.1.3. 

Please note that repository-specific settings are not available in the Options Tool when 
opened from the Startup Launcher, as the repository connection has not yet been established 
at that point. 

Database operations 

These are described briefly here; see the ‘MetaEdit+ System Administrator’s Guide’ for more 
information. 

Create DB will create and log you into a new empty MetaEdit+ repository, prompting you 
for its name, path, and the name and password for the system administrator (which you can 
choose freely). Note that this repository is totally empty: there are no models, no methods, 
and not even any projects. You should thus normally create another non-sysadmin user, and at 
least one project. In addition, you should choose which users have the right to metamodel, 
and set appropriate fine tuning settings for the users: see the System Administrator’s manual 
for more details. The new repository will be added automatically to the databases roots file, 
which stores the list of available databases. 

3.1.2 Main Launcher 

The Main Launcher is a tool for accessing the various components of MetaEdit+ as well as 
for configuring the functionality of the MetaEdit+ environment. Figure 3-8 shows a Launcher. 
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Figure 3-8. MetaEdit+ Launcher. 

Please note that the appearance of the Launcher may vary depending on the MetaEdit+ 
version and current user privileges. Figure 3-8 illustrates a Launcher for the plain MetaEdit+ 
CASE client when logged in with ordinary user privileges. A Launcher for MetaEdit+ 
Method Workbench edition with system administration privileges including Import, API and 
metamodeling tools is shown in Figure 3-9. 

 

Figure 3-9. MetaEdit+ Method Workbench Launcher for system administrator. 
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Accessing MetaEdit+ tools 

As illustrated in the figure above, tools can be accessed from the menus and toolbar buttons. 
Repository management, browsers, editors, and method development tools have their own 
menus in the Launcher. Browsers are also integrated as part of the main Launcher itself. Their 
functionality is explained in Section 3.2. 

Creating and opening projects 

Once logged in you can open existing projects or create new ones. To open projects select 
Repository | Open Project… and choose one or more projects from the dialog that opens. 

If you want to create a new project choose Repository | New Project…. This choice opens a 
window asking for a project name. Check with your system administrator about project 
creation, access rights, and naming conventions. Note that you must remember to set the new 
project as the default in order to add graphs and related design information to it. 

It is also possible to open, create and close projects from Browsers; for more information 
about this, see Section 3.2. 

Saving your work 

The Commit and Abandon buttons (as in Figure 3-10) in the Launcher toolbar accept or 
reject the work you have done since the start of your current transaction: a transaction is 
started when you log in, and when you commit or abandon a previous transaction. You can 
also access these commands from the Repository menu. Committing and Abandoning are 
explained in more detail in Section 6.1.1. 

 

Figure 3-10. Commit and Abandon buttons. 

Exiting MetaEdit+ 

To exit MetaEdit+, simply close the Launcher window or select Repository | Exit…. If 
uncommitted changes have been made, you will be prompted whether to commit or abandon 
them before exiting. 

If MetaEdit+ should be in a state where a normal exit is not possible, you can try to perform 
an emergency exit by holding shift down while closing the Launcher. Note that some 
operating systems where windows are closed from a menu require that you first open the 
menu without shift, and press shift when selecting the close option from the menu.  

Statistics 

Repository | Statistics… opens a window describing information about how many new 
objects have been created during the transaction, how many objects have been changed, and 
how many repository objects are currently loaded in the client. Other statistics include the size 
of the image and memory usage. 
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Load More Repository 

Because MetaEdit+ intelligently loads information from the repository only as it is accessed, 
and flushes little-used objects when memory is low to improve performance, some objects 
may not be found when accessed by their type. Repository | Load More Repository allows 
you to load more of the repository contents, and can be used if you think there should be an 
object available but MetaEdit+ does not list it. Another way is to access the object by 
following links from objects already loaded, e.g. opening graphs or property dialogs. 

In general, searching for design data by type will only show data that has already been read 
from the repository (all graphs in a project and their immediately contained objects, roles and 
relationships are read automatically when the project is opened). Searching for data by 
following links, e.g. explode or properties, is the preferred method, as it is always possible to 
follow these links in full. Especially at the start of a session, searches by type on data other 
than graphs is likely to miss many objects, as they have not yet been loaded. 

Options 

The Launcher allows you to configure the MetaEdit+ environment via the Repository | 
Options menu or the Options button from the Launcher toolbar (Figure 3-11). Both open an 
Options Tool, described in Section 3.1.3. 

 

Figure 3-11. Options button. 

Undo/redo 

Operations can be undone or redone via the Launcher’s undo and redo buttons (Figure 3-12). 
However, bear in mind that as data can be shared across multiple models and editors, 
undo/redo is global for the whole MetaEdit+ environment, i.e. changes made in one editor can 
be undone/redone from another editor or from the Launcher. 

 

Figure 3-12. Undo and redo buttons. 

Browsers and Graph Manager 

Though browsers are integrated as part of the Launcher, it is also possible to open separate 
instances of them. Graph, Type and Object Browsers as well as the Graph Manager are 
accessible from the Browsers menu, while the Metamodel Browser can be found from the 
Metamodel menu. For more information on browsers, see Section 3.2. 

Editors 

Individual editors can be accessed from the Edit menu. For more information about the 
various editors, see Chapter 4. 
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Metamodeling tools 

In MetaEdit+ Method Workbench, metamodeling tools can be accessed either from the 
Metamodel menu or from the Launcher toolbar (Figure 3-13). The metamodeling tools are 
described in ‘MetaEdit+ Method Workbench – User’s Guide’. 

 

Figure 3-13. Metamodeling tools. 

Frequently used and import-export operations 

In addition to the previous features, the Launcher toolbar also provides buttons (Figure 3-14) 
for frequently used operations – creating a graph and running a report – and import-export 
operations: importing (only when logged in as system administrator), exporting, and 
launching the API tool (with the optional API add-on product). 

 

Figure 3-14. Toolbar buttons for frequently used and import-export operations. 

3.1.3 Options Tool 

The Options Tool is a tabbed window (Figure 3-15) in which each tabbed page allows you to 
configure different environment settings or perform various special actions. 

For savable settings (Preferences, System and Paths pages) the options tool include two extra 
buttons below the page: the Save as Defaults button saves the changed preferences and 
Restore Defaults retrieves the saved default settings for the current user. Settings are saved in 
and read from the metaedit.ini file in the startup directory. 

Preferences settings 

The Preferences page (Figure 3-15) lets you change object deletion, relationship creation and 
toolbar settings: 
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Figure 3-15. Options Tool: Preferences page. 

1) Automatically delete unused objects. MetaEdit+ allows you to choose a policy for 
deletion operations, that decides what to do when the user is deleting the last 
representation of an object in a graph, and the object is not involved in any relationships 
in that graph. This affects the functionality of all tools through which you can delete 
design information. Thus, when you use delete functions you should be aware of the 
currently selected policy. 

The policies are: 

 Never: deletes only the representation and the concept remains part of the graph. This 
allows you to reuse it immediately in the graph with the ‘add existing’ function. The 
object will still be visible in reports and browsers on this graph, and for new 
representations of this graph. 

 Ask for each: asks via a dialog each time you delete the last representation, whether 
you want to remove the concept from the graph as well. 

 Always: removes the concept from the graph when the last representation of the 
concept is deleted. This helps ensure that reports and browsers show the same objects 
as are visible in tools. The object is no longer available from that graph, but can still 
be accessed during this session from the Types Browser. 

To delete representations of a graph use the Delete Representations… operation from a 
Graph, Type or Object Browser: to avoid multiple dialogs you will be prompted whether 
you want to temporarily change the setting, if your default is Ask for each. 

Note that these settings do not affect relationships and roles: these are always deleted with 
their last representation. 

2) First object always in first role defines whether the order of objects is taken into 
account during relationship creation. For example when creating an inheritance 
relationship in an object diagram MetaEdit+ asks which object is in the super-class role 
and which is in the subclass role. By selecting First object always in first role MetaEdit+ 
assumes that the object which was selected first (or the row object in a Matrix Editor) is 
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in the first (super-class) role and therefore no longer asks about the roles. This option is 
especially useful when the method used has directed relationships, e.g. data flows and 
message passing. 

3) Type Toolbar in Editors allows you to choose what kinds of toolbar are initially visible 
in editors and how they are distributed (it is also possible to control toolbar visibility in 
each editor window). 

The options are: 

 Show action toolbar: makes the action toolbar visible by default. 

 Show object types: makes the object types toolbar visible by default. 

 Show relationship types: makes the relationship types toolbar visible by default. 

 Actions on own row: the actions toolbar will be placed on its own row, above the 
object and relationship types toolbars. 

 Relationship types on own row: the relationship types toolbar will be placed on its 
own row, rather than on the same row as the object types toolbar. 

System settings 

The System page (Figure 3-16) lets you change the tool functionality related to dialog 
behavior and window appearance:  

 

Figure 3-16. Options Tool: System page. 

1) Automatically answer dialogs defines how list dialogs behave depending on how many 
items they contain: 

 Never tells the system never to automatically answer a list dialog, and thus show 
even empty dialogs. With this option the user can see all selection dialogs and get all 
information about the tool functions.  
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 Empty automatically answers list dialogs containing no items, normally effectively 
canceling the current action.  

 One Item automatically selects and accepts the item in list dialogs with only one item 
available, and behaves like Empty when there are no items. 

 Prompt for window area determines whether you are prompted for the position and 
size of windows when they are opened. If so, an empty rectangle appears first, and 
you can position its top left corner with the mouse, then click and drag to move the 
bottom right corner to set the size. If not, the window opens straight away centered on 
the current cursor position.  

2) Window options contains preferences for how windows are opened and how they are 
labeled: 

 Prompt for window area determines whether you are prompted for the position and 
size of windows when they are opened. If so, an empty rectangle appears first, and 
you can position its top left corner with the mouse, then click and drag to move the 
bottom right corner to set the size. If not, the window opens straight away centered on 
the current cursor position. 

 In the Window label prefix field you can define the text that is shown in the 
beginning of the window caption text for all windows in this MetaEdit+ session. This 
can be useful if you have multiple instances of MetaEdit+ open simultaneously.  

3) Diagram Editor options alter the behavior of the Diagram Editor: 

 Zoom large diagrams to fit when opening sets how the large diagrams are opened 
into the Diagram Editor. When this option is enabled, diagrams that at 100% zoom 
would occupy an area larger than the current screen are zoomed to fit the screen when 
opened. When the option is disabled, diagrams are opened at 100% zoom, so not all 
their contents are visible in the editor window and you must scroll to see all the 
contents. 

 Diagram pop-up menu selects first allows you to choose whether clicking with the 
right mouse button over an unselected element in the Diagram or Symbol Editor first 
selects that element, then opens its pop-up menu. If this option is not chosen, clicking 
with the right mouse button anywhere in the Diagram or Symbol Editor will open the 
pop-up menu for the currently selected element. In that case, to open the pop-up menu 
for a different element you must first select that element with the left mouse button 
and then open the pop-up menu with the right mouse button. 
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Paths settings 

The Paths page (Figure 3-17) lets you set the directory for the databases roots file, choose to 
use an optional external text editor and set the browser and directory information for help 
files: 

 

Figure 3-17. Options Tool: Paths page. 

1) If your databases roots file artbase.roo is in a directory other than the MetaEdit+ 
home directory, enter the new location in the Databases Roots Directory field. 

2) Enabling the Use external Text Editor setting under Text Editor allows you to use other 
Text Editors than that built in to MetaEdit+. To set your editor preferences, enter the 
command line for your editor in Editor command field (remember to include %1 to 
represent the temporary file MetaEdit+ will create for your editor to work with). 

By pressing the Test button you may test your setting. If proper path and program 
information is given the editor you specified should now open. If your settings do not 
work, MetaEdit+ will open its built-in editor instead. 

To work properly with MetaEdit+, an external text editor should open a new window 
each time the editor is called, and should not save backup copies of the edited file 
(MetaEdit+ has no way of knowing about these, and hence could not delete them). See 
the documentation that came with your text editor for whether it already behaves 
correctly, or if there are options you can pass on the command line to make it behave this 
way. 

You may test your text editor behavior by first opening the editor from outside 
MetaEdit+, and then pressing the Test button. If a new instance of your text editor starts, 
and when you close it there is no extra file left in your system’s default temporary 
directory, your editor should work correctly. Otherwise, please see the manuals of your 
text editor.  

3) The switches in the Help Path section let you define where the online HTML manual is 
stored, and how it will be opened. You can define the browser application that will be 
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used for viewing the manual, the root path to the manual directory, and various options 
for how these will be combined to form a command string, which MetaEdit+ will send to 
be executed by your operating system.  

The Browser path field can be left blank, in which case the HTML file itself will be 
called. This works under Windows, but unfortunately Windows does not support opening 
a given bookmark or point within a page in this way. Thus when opening pages, the 
bookmark part, starting with a hash ‘#’, (e.g. #Heading24) is stripped off by default: then 
the page opens, and you can select the link to the correct subheading from the short table 
of contents at the top of the page. By default, the hash part of the help link is removed if 
there is no browser path specified. You can use the radio buttons to choose to always 
remove the hash part, or always leave it. 

To allow opening of pages directly at the correct subheading, you must specify a browser. 
In Windows, it is normally sufficient to specify simply ‘iexplore’ (Microsoft Internet 
Explorer) or ‘netscape’ (Netscape Navigator / Communicator): the full path is not 
normally necessary. 

The Manual root directory is normally ‘manuals’, under your MetaEdit+ installation 
directory. Using this option you can move the manual directories elsewhere, for example 
to a shared location on a drive mounted from a server. By default relative paths here will 
be expanded to full absolute paths if a browser path has been given (this is because 
otherwise most browsers will search for the manual page as if it were a WWW site, and 
fail to find it). You can also use the radio buttons to choose to always expand relative 
paths for the manuals, or never to expand them. 

Some operating systems require path names containing spaces or other special characters 
to be enclosed in double quote marks. By default, in Windows the browser path and 
manual path will be quoted in this way. You can use the radio buttons to choose to always 
quote these two parts of the command, or not to quote them. The latter is useful if you 
wish to add the quote marks yourself in the browser command, to allow specification of 
other command line arguments for your browser. 



Environment and information management tools 

3-18 MetaEdit+ 

Screen settings 

The Screen page (Figure 3-18) of the Options tool allows you to change color, widget set and 
second monitor settings: 

 

Figure 3-18. Options Tool: Color page. 

1) Use the colored squares and sliders on the left and bottom of the page to adjust the 
window background color. This can be useful for distinguishing between multiple 
running instances of MetaEdit+. Different widget sets (Windows XP, Windows 2000/98, 
Motif, etc.) can be chosen from the pull down list at the top right corner of the page. 
Older platforms will often not be able to supply correct color information for more 
modern widget sets. You can return to the standard settings by choosing Auto select, and 
pressing Reset. 

2) Use Second Monitor Setting to set the size and position of the optional second monitor. 
The position is specified as an offset from the top left corner of the primary monitor, to 
the top left corner of the secondary monitor. MetaEdit+ currently only supports a second 
monitor to the right of the primary monitor. 

User settings 

All user management tasks can be carried out from the User page (as shown in Figure 3-19). 
Each user is allowed to change his own user name, password and fine tuning settings. A 
system administrator can also create or delete users and grant or deny system administrator 
privileges for other users. 
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Figure 3-19. Options Tool: User page. 

The User Page shows a list of all users for the current repository. To change settings for a 
specific user, choose the user account from the list and press the right mouse button to get the 
pop-up menu for the list. The following operations are available on the menu: 

1) Change User Name… allows you to change the name of the current user. 

2) Change Password…  allows you to change the password for the current user. A 
password must be at least four characters and contain at least one letter. Passwords are 
case sensitive. 

Note that changes in the user name and password must be saved to the repository 
similarly to other information. Therefore, be sure that you press Commit in the Launcher 
to save changes. If other users have changed their user names or passwords at the same 
time, MetaEdit+ will inform you that it is not possible to obtain a lock for user names or 
passwords. You should then wait until the lock is available and retry. 

3) Fine Tuning… allows you to optimize the performance of memory management and 
repository operations. The predefined values are optimized to give good performance over 
a wide range of use patterns and hardware / software configurations, so normally you 
should not change these values. Fine tuning is explained in more detail in the ‘MetaEdit+ 
System Administrator’s Guide’. 

It is also possible to create or delete users and grant or deny system administration rights for 
users on the User Page. These operations are explained in the ‘MetaEdit+ System 
Administrator’s Guide’ as they require administrator privileges. 

Repository settings 

The Repository page (Figure 3-20) allows the user to view settings concerning the 
repository. Many operations here are for system administrators only, and should be used with 
care, and only after reading the appropriate section of the ‘MetaEdit+ System Administrator’s 
Guide’. 
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Figure 3-20. Options Tool: Repository page. 

Check Repository reports on types that may have incomplete specifications, e.g. do not have 
an identifying property, symbol, etc. The incomplete types are reported in a list dialog, from 
which they can be selected for editing. 

Metamodellers shows if the user has metamodeling rights. The system administrator can 
specify which users have the right to metamodel. This includes not only using the features of 
Method Workbench version of MetaEdit+ to create and modify types, but also the 
metamodeling features of the standard version of MetaEdit+: changing symbols, property 
dialogs, and saving reports. 

The system administrator can also set the Metamodel security level. Exclusive means that 
the metamodeler must be the only user in the repository, and single that there can be only one 
metamodeler in the repository at a time, but any number of simultaneous non-metamodeling 
users. The settings for the repository are explained in more detail in ‘MetaEdit+ System 
Administrator’s Guide’. 

Repository Transcript window shows the log of the repository operations for the current 
session. Please note that the transcript is not updated in real time, so to view possible recent 
events, activate some other page in Options window and then go back to the Repository page. 

Garbage Collect, File in Patches and Convert to Single are all system administration 
operations and are explained in ‘MetaEdit+ System Administrator’s Guide’. 

3.2 BROWSERS AND GRAPH MANAGER 

Browsers are tools for viewing and editing the contents of the projects in the repository and 
for manipulating the projects themselves. Through the browsers the user has access to all 
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available graphs and their currently loaded elements, such as their objects, relationships, roles, 
and properties. The Graph Manager allows inspection of the contents and links between 
selected graphs, and exporting them to another MetaEdit+ repository. 

MetaEdit+ provides four kinds of browsers for viewing design elements. The Graph Browser 
allows you to browse the hierarchical structure of graphs, and the elements contained in each 
graph. With the Type Browser you can browse currently loaded elements by their type. The 
Object Browser shows individual object instances and their properties. The Metamodel 
Browser (shown in the Launcher only in Method Workbench) shows methods and the types 
contained in them. 

→ Browsers often form the most natural way to find and open graphs, when the graph lists 
presented by the individual editors accessed from the Launcher become too long. 

3.2.1 Common features 

All browsers share a similar appearance and some common behavior, such as project 
operations and list filtering. Figure 3-21 shows the Graph Browser as an example of the 
general browser window layout. In all browsers, the left-hand list shows all the projects that 
are currently opened in the MetaEdit+ client. Highlighted project names (like ‘Watch’ in 
Figure 3-21) indicate which of the projects are currently selected for display in this browser. 
The middle and right-hand lists in the browser window show either the types or instances of 
design elements in the selected projects. Note that selecting a project only affects what is 
visible in this browser, and does not actually open or close any project. 

 

Figure 3-21. An example of a browser window. 

Managing projects 

Project management operations can be accessed via the project list’s pop-up menu. To open a 
project: 

1) Open the project list’s pop-up menu with the right mouse button. 

2) Choose Open… from the menu. 
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As a result a dialog opens with a list of possible projects to be opened (Figure 3-22). The 
projects available are those to which you have access rights, and which are not yet open. If a 
project has not yet been explicitly opened, but you have already referenced some data there 
(often methods), the project will be marked with an asterisk ‘*’. Opening projects may take a 
little while, depending on their size. 

 

Figure 3-22. A dialog for selecting projects to be opened. 

Similarly, you can close projects by choosing Close… from the project list’s pop-up menu 
and selecting them in the list dialog that opens. Note that the current selections in the projects 
list are not related to which projects will be closed. If you close all projects, you will be 
prompted to open another project. If you close the default project, you will be prompted to 
choose another project as the default. 

You can also create new projects by selecting New… from the project list’s pop-up menu. 
Check with your system administrator about project creation and naming conventions. Note 
that you must remember to set the new project as default in order to add graphs and related 
design information to it. 

It is also possible to rename a project by selecting Rename… from the pop-up menu, but this 
requires system administrator privileges. For more information about renaming projects, 
please refer to the ‘MetaEdit+ System Administrator Guide’. 
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Default project 

The default project field shows in which project new graphs will be stored. New objects, 
graph representations and other design elements are automatically stored into the same project 
as their graphs.  

Only one project can be set as the default (e.g. ‘Watch’ in Figure 3-21) but multiple projects 
can be open for example for viewing and reuse purposes. Thus, the default project setting is 
generally the project that you are actually working on: i.e. in which you add new graphs.  

You can set the default project by choosing the project name from the Default project pull-
down list under the project list. 

Filtering views 

To help browsing when there are many elements (types or instances) shown in the middle and 
right-hand lists, two additional fields at the bottom of the window can be used to set filters for 
the lists. By typing ‘T*’ in the field below the Graphs list (Figure 3-21), you can filter the list 
to show only instances starting with a capital letter T. Wildcards can be used: ‘*’ to represent 
any sequence of characters, and ‘#’ to represent any single character.  

In hierarchical views, the parent items of items matching the filter will also be displayed, to 
maintain the hierarchy. 

Expanding and contracting the hierarchy 

You can expand branches individually in the middle list’s hierarchy tree view by clicking 
their + icon, or expand the whole tree by pressing the Expand button (Figure 3-23) that is 
located next to the Tree pull-down list. 

 

Figure 3-23. Expand button. 

You can also expand the currently selected branch with the ‘+’ key on the numeric keypad, 
contract it with ‘-’, or fully expand it with ‘*’. 

3.2.2 Graph Browser 
→ See also Section 3.2.1 for features common to all browsers 

The Graph Browser (Figure 3-24) provides a graph hierarchy based view on the repository. 
The Graph Browser allows you to inspect the contents of the selected graph, and perform 
operations on the graph and its contents. Like all browsers, the Graph Browser is integrated 
into the Main Launcher. It is also possible to launch a new Graph Browser instance in its own 
window from the Launcher’s Browsers | Graph Browser menu. 
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Figure 3-24. Graph browser. 

The middle list shows all the graphs that belong to the selected projects or are sub-graphs of 
them, and the list on the right shows the elements of the selected graph. You may determine 
which elements (objects, relationships, or roles) of the selected graph are visible in the right 
hand list from the pull-down list labeled Show. In Figure 3-24 all objects of the graph 
‘TASTW’ are shown (please note that the contents of the Graphs list is filtered to show only 
WatchApplication models whose name starts with capital ‘T’). 

Browsing graph hierarchies 

The Graph Browser also allows you to inspect hierarchies between graphs. Whether the 
hierarchy shown in the tree view is that of decomposition, explosion, both of them (the 
default setting) or none can be changed from the Tree pull-down list. In Figure 3-24 the 
hierarchy is shown according to explosion structures: e.g. ‘TASTW’ graph has direct sub-
graphs called ‘Time’ and ‘Timer’ (there are also others but as the view is filtered with ‘T*’, 
only the ones with a ‘T’ as the first character in their names will be shown). 

→ Note that a graph may occur more than once in the hierarchy, e.g. if it is used as a 
decomposition of an object in several different graphs. In this case, the hierarchy below 
that graph is shown only the first time it occurs: only the graph itself is shown below each 
graph for which it is a sub-graph. 

Managing graphs 

From the menu of the Graphs list (Figure 3-25) you can open graphs in editors, run reports, 
view the properties of graphs, open graphs in the Info Tool, duplicate graphs, delete graphs or 
their representations, and create new graphs. This menu is largely similar to the Graph menu 
in the editors, with the addition of duplication and deletion operations. 
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Figure 3-25. Menu for managing graphs. 

To duplicate or replace a graph: 

1) Select a graph from the list (with the left mouse button). 

2) Open the pop-up menu (with the right mouse button). 

3) Select Duplicate / Replace Graph… and a Replace Tool will open. 

The Replace Tool is described in Section 3.3.5. If Deep Copy or Copy to Depth is selected, 
and no context is added to the right-hand list of the Replace Tool, the operation will simply 
create a new graph that is a duplicate of the current graph. Copying to a depth of 1 will result 
in the objects from the original graph being shared with the duplicate graph. Copying to a 
depth of 2 will create new copies of those objects, but not of any objects they may contain in 
properties, and not of any explosion or decomposition graphs they may have.  

To delete a graph, select it and choose Delete Graph from its pop-up menu. Confirm the 
deletion dialog that opens 

Similarly, you can delete some or all representations of a graph, but leave the conceptual 
graph. Note that if you delete representations, their relationships will be deleted and objects 
may be deleted depending on your current deletion settings. If you want to keep the 
conceptual relationships and objects, open a new diagram representation on the graph first, 
and do not delete that. Alternatively, you could open a Diagram Editor and select and copy 
the elements you want to keep. After deleting the unwanted representations, you can open a 
new diagram for that graph and paste the copied elements there. 

To delete representations of a graph: 

1) Select a graph from the list (with the left mouse button). 

2) Open the pop-up menu (with the right mouse button). 

3) Select Delete Representation… 

A list dialog opens for selecting the representations to be deleted. 
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4) Choose the representations to delete and press OK. 

If no graph is currently selected, the menu allows you to create a new graph. You can then 
select that graph and open it in an editor. 

Managing other elements 

The element list on the right has four operations: viewing and editing the properties of the 
element, inspecting its use in different models, copying it to the clipboard or replacing the 
element. 

To open a property dialog for a given element in a Graph Browser: 

1) Double click the element with the left mouse button.  
Or 

1) Select an element with the left mouse button.  

2) Open the pop-up menu (shown on the right in Figure 3-26).  

3) Select Properties… 

 

Figure 3-26. Menu for managing elements. 

Property dialogs, the Info Tool and Replace Tool are described in more detail in sections 
3.3.1, 3.3.3 and 3.3.5. 

3.2.3 Type Browser 
→ See also Section 3.2.1 for features common to all browsers 

The Type Browser allows you to view and open editors on the elements of methods, including 
graph, object, relationship and role types. You can view design elements of these types by 
project, and open editors on the design elements. In addition, you can open, close and create 
projects. Thus, the Type Browser is used both for working with methods, and for working 
with graphs and their elements, in the case that the user knows the type of the element. 
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You can access a Type Browser either by activating the ‘Type Browser’ notebook page in the 
Main Launcher, or alternatively open a new instance of it in its own window by selecting 
Browsers | Type Browser. Figure 3-27 shows a Type Browser window. 

 

Figure 3-27. Type Browser. 

The list in the middle shows all the available method types of that kind. You may determine 
which kinds of types (graph, object, relationship, role or property types) are visible in the 
middle list from the pull-down list labeled Show. By default all the graph types are shown, as 
in Figure 3-27. 

→ Note that the type list is not restricted by the project selections in the left-hand list: all 
loaded types are shown. 

Selecting a type in the middle list fills the right-hand list with all the currently loaded 
instances of that type that are in the selected projects. The contents of the instances list on the 
right thus change according to the selections made in the other two lists. For example, in 
Figure 3-27 the user is browsing all ‘WatchApplication’ graphs in the ‘Watch’ project. 

→ If there are no projects selected, no instances will be visible in the instance list when you 
choose a type! 

Load More Repository 

In general, browsing design data by type will only show data that has already been read from 
the repository (all graphs in a project and their immediately contained objects, roles and 
relationships are read automatically when the project is opened). Because MetaEdit+ 
intelligently loads information from the repository only as it is accessed, and flushes little-
used objects when memory is low to improve performance, some objects may not be found 
when accessed by their type. Especially at the start of a session, searches by type on data 
other than graphs are likely to miss many objects, as they have not yet been loaded. 
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Load More Repository allows you to load more of the repository contents, and can be used 
if you think there should be an instance available but MetaEdit+ does not list it. Another way 
is to access the object by following links from objects already loaded, e.g. opening graphs or 
property dialogs. 

Managing types 

The kind of types shown in the middle list can be selected through the Show pull-down list: 
selecting Graphs shows all graph types in the list, Objects all object types, Relationships all 
relationship types, Roles all role types and Properties all property types respectively. 

The pop-up menu for the types list, as in Figure 3-28, allows you to view or edit a type, get 
information about it, reversibly remove types, and salvage removed types. The types in the 
list are organized in a tree view according to their inheritance structure. 

 

Figure 3-28. Menu for managing types. 

In addition, all graph types have a pop-up menu item for creating a new graph of that type. To 
create a graph in the Type Browser: 

1) Make sure you have the desired Default project chosen. 

2) Select ‘Graphs’ from the Show pull-down menu (if not already selected). 

3) Select a method (e.g. WatchApplication) with the left mouse button. 

4) Open the pop-up menu with the right mouse button. 

5) Choose Create Graph… from the menu. 

A property dialog appears asking information about the graph to be created. After entering 
information and pressing OK a new graph with the given properties appears in the list on the 
right. 

→ The graph will not be shown if the default project is not selected in the projects list, or if 
the instances list has a filter that does not match the graph’s name. 
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Double-click the new graph to edit it in an editor. 

Managing graphs and other instances 

The list of the instances on the right also has a pop-up menu. For the graph instances, i.e. 
when Graphs is selected from the Show pull-down list, the menu is similar to that in the 
Graph list in Graph Browser (see Figure 3-25 and the description of the menu there). For 
objects, roles and relationships the menu is similar to that of elements list in Graph Browser 
(see Figure 3-26 and the description of the menu there), with the exception of the Replace 
Tool that is not available in the Type Browser. 

3.2.4 Object Browser 
→ See also Section 3.2.1 for features common to all browsers 

The Object Browser provides a hierarchical view on the design data based on graph, object 
and property aggregation structures. It is particularly useful when there are deep structures of 
objects embedded as properties in other objects. 

To use the Object Browser, either activate the ‘Type Browser’ page in the Main Launcher, or 
alternatively open a new instance of it in its own window by selecting Browsers | Object 
Browser. Figure 3-29 shows an Object Browser window. 

 

Figure 3-29. Object Browser 

The Elements list in the middle of the Object Browser shows all graphs and objects and their 
properties that contain other objects or graphs. The Contents list on the right then shows the 
selected element’s properties with their values. 
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Managing elements 

Pop-up menus are available for all element types in the Element list. For graphs the menu is 
similar to that in the Graph Browser (see Figure 3-25 and the description of the menu there). 
The pop-up menu for objects has two operations: Properties… and Info that bring up the 
property dialog and Info Tool for the selected object. For collection properties the menu 
offers four operations. Two of those, Properties… and Info, actually both call first the Info 
Tool for the selected element, from which you can then proceed by viewing or editing its 
properties. The Add… operation creates and adds a new object to the respective collection 
property, whereas Add existing… allows you to add an existing object. 

Managing contents 

On the Content list, pop-up menus are available only for non-property values (Figure 3-30). 
Use Properties… and Info to access the property dialog or Info Tool for the selected non-
property. From this menu it is also possible to add new (Add…) or existing objects (Add 
existing…) as values or remove a value (Remove). Use Copy to copy the selected object to 
the clipboard. 

  

Figure 3-30. Menu for managing non-property values 

3.2.5 Graph Manager 

The Graph Manager is a tool for inspecting links between graphs and graph elements, and for 
exporting graphs into an external file. To open the Graph Manager either press the Export 
button on the Launcher toolbar or select Browsers | Graph Manager. Figure 3-31 shows a 
Graph Manager window. 
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Figure 3-31. Graph Manager 

The Graph Manager has two lists. The left-hand list shows the graphs of projects that are 
currently open in the MetaEdit+ client. By default the graphs are ordered alphabetically, with 
no hierarchy. You may change the ordering from the pull-down list above the graphs list. 
Graphs can be ordered according to the hierarchy of explosion and/or decomposition links. 
The right-hand list shows all currently loaded graphs and objects.  

Both lists have pop-up menus that allow you to edit the properties of the element 
(Properties… or Edit Element…), open it in an editor (Open Graph or Open Element…), 
and ask information about the usage of the current design element with Info Tool (Graph 
Info or Element Info). 

Exporting graphs 

MetaEdit+ allows you to export and import design information and method information 
between repositories. Graph Manager allows you to export selected graphs and their elements, 
along with the necessary metamodel information. Any user can export graphs, but because 
importing will overwrite existing method information with that of the exported graphs, only 
system administrators can import graphs. Therefore, guidelines for importing are explained in 
the System Administrator’s Guide.  

To export graphs: 

1) Open the projects containing graphs to be exported. You should generally commit or 
abandon to ensure that you do not have uncommitted changes. MetaEdit+ warns you 
about uncommitted changes during exporting, to help ensure that exported graphs are in a 
state that the designer has accepted with commit. You should also close all open editors 
while exporting. 

2) Open Graph Manager. 

3) Select the graphs to be exported from the left-hand list by clicking them with the left 
mouse button. You can select or deselect all graphs with the buttons below the list (Select 
All, Unselect All).  
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4) Press the ‘→’ arrow button between the lists. This updates the right-hand list by selecting 
the elements that are included in the selected graphs. This operation may take some time, 
especially the first time, when all the data must first be loaded from the repository. The 
selected elements are ordered by their metatype (Graph, Object, Relationship, Role), type 
name, and name. You may choose any of the elements from the list on the right to see the 
reason why that item was included. Note that graphs reached by explosion, decomposition 
or property links will be included along with their properties, but without their contents; 
similarly the types of their contents will not be exported. To export the whole graphs, 
choose them in the left list.  

5) Choose Save As Patch… from the button below the right-hand list. 

6) Give a name for the export file (with extension .pat) and for your current repository. The 
repository name is needed because target repositories remember the source repositories 
from which they have imported models. The use of the same repository name allows 
models to be exported from a given source repository to a given target repository many 
times, updating the previously imported models. If the name is different, new graphs, 
objects etc. will be created. If the name is the same, the previously imported models will 
be updated. If the name is the same, but the second export was actually from a different 
repository, importing would cause serious errors, so an error message will be displayed 
and MetaEdit+ must be exited. You should thus take care to make the names you use for 
your repositories unique. 

Inspecting element users 

Graph Manager allows you to inspect the usage of individual elements: to see the design 
elements that refer to the selected element. To inspect element users: 

1) Open projects containing the elements to be inspected: both the used element and possible 
using elements.  

2) Open Graph Manager. 

3) Select graphs from the left-hand list. Normally you should select all graphs (press the 
Select All button). 

4) Press the ‘→’ arrow button between the lists. This updates the right-hand list by selecting 
the elements that are included into the selected graphs. It also updates the cached list of 
using elements for each of the elements in the right-hand list. 

5) Select the element to be inspected by clicking it in the right-hand list. 

6) Choose Show Element Users… from the pop-up menu attached to the selected element. 

A list dialog opens showing all elements that refer to the selected element. Figure 3-32 shows 
the element usage window for WatchApplication ‘TASTW’.  
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Figure 3-32. Inspecting usage of element ‘TASTW’. 

From the list you can select one or more referring elements to inspect which elements in turn 
use them, or open the elements by holding shift down while pressing OK.  

3.3 GENERIC TOOLS 

Throughout MetaEdit+ it is possible to view and edit the properties of model elements 
(graphs, objects, roles and relationships) in Property dialogs, to discover how and where those 
elements have been used in an Info Tool and to replace them by other elements with the 
Replace tool. 

In general, a Property dialog is opened from the Properties… item in an element’s pop-up 
menu or by double-clicking the element (double-clicking a graph however opens it in an 
editor). Editors also have a keyboard shortcut Enter for opening the Property dialog for the 
selected element.  

The Info Tool can be opened as a dialog from the Info… button in the Property dialog. In 
some menus in browsers, the Info Tool can be opened directly as a window from the Info 
item in the element’s pop-up menu. 

The Replace tool can be opened from the Replace… item in an element’s pop-up menu. 

Depending on the type of element, it is often also possible to open further Property dialogs 
from an already open Property dialog, or further Info Tools from an already open Info Tool. 
In this way you may follow the links of design information through the repository. 

3.3.1 Property dialogs 

Most of the detailed design information is edited and managed with property dialogs. These 
dialogs are common to all tools of MetaEdit+. Therefore, information about each element can 
be edited in any of the tools by selecting Properties… from the element related pop-up menu. 
Figure 3-33 shows an example of a property dialog for a VariableRef from the 
WatchApplication method. 
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Figure 3-33. An example property dialog. 

With the Tab key you can move between the fields and buttons of the dialog (use Ctrl+Tab to 
move out of a text field). Pressing OK accepts the changes made and Cancel abandons 
changes made directly to property dialog: if you have made no changes you should exit with 
Cancel. The Info button opens an Info Tool as a dialog, giving you information about the 
current use of the element in the repository: the Info Tool is explained in the next section in 
more detail. 

→ By keeping shift pressed when double clicking or selecting Properties… from a menu, you 
can open the property dialog without locking the properties. This is especially useful in a 
multi-user environment when you just want to view the properties and allow another user 
to change them at the same time. 

Property dialogs include several functions for reusing, sharing and editing data entered into 
the dialogs. These functions are related to the type of the property. In the following these 
functions are explained 

Cut, copy and paste 

All string, number, and text fields include cut, copy and paste functions. You can access these 
functions through the pop-up menu of the field. Selecting paste with shift pressed gives a 
dialog showing the last five items from the text cut buffer. 

Object fields include cut, copy, paste and paste special functions. Paste will make the property 
point to the exact same copied object. If you need to have a true copy instead, breaking the 
links with the original elements, choose Paste Special. A dialog will open for defining the 
depth of the copy (as in Figure 3-34). 
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Figure 3-34. Paste Special. 

The options in the Paste Special dialog are as follows: 

 No Copy provides the same results as the normal Paste command, i.e. the exact same 
object. 

 Copy to Depth copies the contents of the elements down to the level entered into the 
number field. Elements below that level are shared with the original. 

 Deep Copy makes full copies, i.e. works like Copy to Depth to an unrestricted level. 

More details about copying to various depths are given in the description of the Replace Tool 
in Section 3.3.5. 

Editing large textual specifications 

Because the size of the property field may become too small for large textual specifications, 
all property fields of data type Text can be opened and edited in a text editor. You may use 
MetaEdit+'s built-in Text Editor (see Section 3.3.4) or use your own Text Editor (see Section 
3.1.1). The Editor… function can be called from the pop-up menu of the text field. 

External properties 

Sometimes it is useful to link design elements to external files or programs. For this purpose 
MetaEdit+ has a special ‘External Element’ specification for String property types. Examples 
of this kind of property can be seen in the pre-defined methods of MetaEdit+ in property 
types whose names end in ‘file’. For example, in UML a use case has a property type 
‘documentation file’, which can contain the name of the external file or program to be run. To 
open the external file or run the program: 

1) Open the pop-up menu of the external property. 

2) Choose Execute from the menu.  

The external property field can include also path information: if there is none, the path is 
relative to the current directory, normally the main MetaEdit+ directory. 

Sharing properties 

Property sharing means that a property of an object X can also be used at the same time as a 
property of an object Y. As a result of this operation two properties refer to the same value. 
Such properties are shown with a dark red font, as a reminder that changes to their values will 
affect the same value used in other objects. 
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In line with the idea of property sharing, and differing from cut, copy and paste, changes of 
the property value affect all elements that use it as a property. For example, most of the 
object-oriented methods implemented into MetaEdit+ include the possibility to share values 
of properties between Class Diagrams and State Transition Diagrams: an operation or method 
name in a class can be shared with an action name in a state transition diagram. Thus, with 
property sharing you only need to enter the name of the operation once, and share it between 
two methods. By using property sharing, you can assure that changes of the name in one 
model are reflected in other models using the same property. 

Note that property sharing is only possible with properties of data type String, Text or 
Number, and only between object, role or relationship types that specify a property of the 
same type. 

To share a property: 

1) Open a property dialog for an object. 

2) Move the mouse to a property field. 

3) Open the property’s pop-up menu with the right mouse button. 

4) Choose Share Property… 

As a result a dialog like that in Figure 3-35 opens allowing you to browse properties of the 
same type together with their values and related property sharing information. In the 
beginning of each row a property value is shown (the current value is marked with *), 
followed by the number of objects, roles or relationships that share that property (owners), 
and the names and types of those owners. 

 

Figure 3-35. A dialog for property sharing. 

5) Choose a property from the list and press OK. 

Removing property sharing 

If you later want to add information to the property that you would not like to share with other 
property fields you must remove sharing before you make any changes. Removal of property 
sharing deletes the link to the shared value and takes a copy of the value. To remove sharing: 
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1) Open a property dialog for an object. 

2) Move the mouse to a property field. 

3) Open the property’s pop-up menu with the right mouse button. 

4) Choose Remove Sharing. 

As a result any changes that will be done to the property field are added only to this property 
field. 

Editing list properties 

Properties whose value is a selection from a list are shown as combo-boxes in dialogs. There 
are three different kinds of list properties: 

 Fixed list allows you to select one of the predefined values from the list. 

 Overridable list allows you to select one of the predefined values from the list or enter a 
value not in the list. 

 Editable list allows you to select one of the predefined values from the list or enter a 
value not in the list; this new value will be added to the list.  

In all cases the set of initial values in the list is defined in the method, and in editable lists the 
extra values are project-specific, i.e. they are only visible in the project where they were 
added. 

Objects etc. as properties 

Design information is quite often too rich and complex to be shown in just one dialog. For 
example, there is no sense in showing the initial values of every attribute or return types of 
every method in a property dialog for a class. Therefore, in MetaEdit+ you can have 
properties that have internal structure, i.e. each of which can be opened in its own property 
dialog. Unlike fields of string or text type, this field contains a whole object, graph, 
relationship or role as a value, not just its name. Such fields are shown with a grey 
background, to differentiate them from normal string fields where you can type. If no object 
has yet been attached, a field of this kind will be empty. 

In property fields of this type you can add a new object into the field (Attach New Object…), 
reuse an existing object (Attach Existing Object…), edit the attached object (double click or 
Edit Object…), or remove the object from the field (Remove Object…). You can also open 
any existing representation for the attached object, or create a new one for it if it is a graph 
(Open Object). Note that because property editing is performed in a dialog, you will not be 
able to move to and work in the editor that you open in this way: you must first close the 
property dialog. 

When attaching an existing object, MetaEdit+ opens a Component Selection Tool (see 
Section 3.3.2), which allows you to search for the object you want.  

Editing collection properties 

Instead of a single object as a property, a field can contain a collection of such elements. For 
example, a WatchFamily graph has a collection of included components. This collection is 
shown as a list in the property dialog of the graph (Figure 3-36), and each operation in the list 
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can be opened into its own property dialog where it is specified in more detail. The collection 
list field itself has its own menu, as shown in the figure. 

 

Figure 3-36. Menu functions for a collection property. 

The collection elements can be added, edited, removed, cut, copied or pasted through the 
functions of the pop-up menu. Elements in a collection can also be sorted into ascending or 
descending order, and individual elements can be moved to a new position in the collection. 

Instead of creating new elements to add to a collection, existing objects, graphs, relationship 
and roles can be added to the collection and thus reused. To add existing elements:  

1) Open a property dialog for an object. 

2) Move the mouse to a collection property field. 

3) Open the property’s pop-up menu with the right mouse button. 

4) Choose Add Existing… 

A Component Selection Tool opens, where you can select one or more existing elements (see 
Section 3.3.2). Add the desired element(s) from the ‘Selections list’ (Add pop-up menu) into 
the ‘Already selected’ list and press OK. As a result of the operation the selected elements are 
added to the collection. 
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3.3.2 Component Selection Tool 

The Component Selection Tool allows you to find an existing component for reuse. This can 
be either on the basis of its type, or by ‘diving down’: following links through other elements, 
e.g. from a graph, to an object in that graph, to an object included as a property. This is 
particularly useful if the object you want to attach has not yet been loaded, in which case it 
will not appear in lists of objects of the specified type. 

 

Figure 3-37. Component Selection Tool for choosing a Display. 

The list on the left initially shows all objects of the required type and its subtypes (if no 
elements of that type are currently loaded, you will be warned and the list will show all loaded 
graphs, from which you can Dive down: see below). 

If the object you want to reuse is visible: 

1) Select it with the left mouse button. 

2) Press OK or alternatively choose Select & OK from the pop-up menu (Figure 3-37).  

When an object is selected on the left, the Contents list on the right shows the objects it 
contains or refers to (e.g. as properties). From either list you can dive down (Dive in the 
popup menu), filling the left hand list with the contents of the selected object. You can also 
jump Back one level, or Edit… or view the Info… for the selected object.  

Items that are of the required type are shown in the normal font: double-clicking them is the 
same as choosing Select & OK. Items not of the selected type are shown in an italic font: 
double-clicking is the same as choosing Dive.  

For more comprehensive browsing the Component Selection Tool offers navigation buttons at 
the top of the window. The Graphs button fills the left-hand list with all available graphs, 
allowing you to dive down to an object you know is contained in a certain graph. My 
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Instances changes back to showing instances of the required type. Other Instances allows 
you to browse instances of another type. For example, if you want to reuse a Parameter, and 
you know it is contained in a certain Operation in a certain Class, you can view all Classes 
with this button, then dive down via the Operation to the Parameter you want. The Load 
button loads more objects from the repository (see Section 3.1.2). 

The Selection History pull-down list allows you to jump quickly back to a place from which 
you have previously chosen objects in this tool. 

 

Figure 3-38. Component selection tool for multiple elements. 

In situations where you can select multiple elements for reuse the tool looks slightly different 
(Figure 3-38). It works as described above, with the exception that you collect the objects you 
want into the ‘Already selected’ list on the right by selecting them in another list and 
choosing Add (or double-clicking them). Objects can also be removed from the ‘Already 
selected’ list from its menu. If you only want one object, you can add it and close the dialog 
in one operation with Add & OK. 

3.3.3 Info Tool 

As models grow, the management of design elements becomes critical. For this task 
MetaEdit+ contains an Info Tool that can be opened on any element in the repository. The 
Info Tool provides information about the usage of the current design element in different 
projects, graphs, or representations of graphs. 

An Info Tool can be opened in many ways. In a browser or Graph Manager the Info Tool can 
be opened from the element’s pop-up menu. In Property dialogs the Info Tool for the object 
can be opened from the Info… button (Figure 3-33, bottom right). In an editor, the Info Tool 
for the Graph can be opened from the Graph | Graph Info… menu item. An Info Tool can 
also be opened from another Info Tool from one of its list’s pop-up menus. If an Info Tool is 
opened from a dialog, it will itself be a dialog, and thus other windows cannot be accessed 
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while it is open. If it is opened from a normal window, it will itself be a normal window, 
allowing you to switch between it and other windows. 

Two types of Info Tools are available depending whether the design element is a graph or not. 
Graphs have their own Info Tool that shows more information specific to graphs, as 
illustrated in Figure 3-39.  

 

Figure 3-39. Info Tool for graphs. 

The Info Tool for graphs provides the following information: 

 The project that the graph belongs to. In the example figure the graph called ‘TASTW’ 
belongs to the ‘Watch’ project. 

 Locking information. In the example figure the graph ‘TASTW’ is currently not locked 
by anyone. 

 The representations that the graph has. In the example figure the graph ‘TASTW’ has 
only one diagram representation, made on November 2nd 2000. 

 The elements of this graph that are also represented (re-used) in other graphs. According 
to the example figure ‘AlarmClock’ is also used in graph ‘TAST’. 

 The objects in this graph which have decompositions, and the existing representations of 
those decomposition graphs. In the figure, the graph ‘TASTW’ includes five decomposed 
objects. Because ‘AlarmClock’ is selected, the Info Tool also shows the representations 
of the target graph for the decomposition: a diagram called ‘AlarmClock’. 
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 The objects which have explosions in this graph, and the existing representations of those 
explosion graphs. In the figure, the graph ‘TASTW’ does not include any exploded 
objects. 

Each element in an Info Tool has its own pop-up menu for further inspections of the 
properties of that element or for opening another Info Tool on that element. 

Design elements other than graphs (such as objects, relationships, and roles) have their own 
Info Tool, illustrated in Figure 3-40 below.  

 

Figure 3-40. Info Tool for objects etc. 

This Info Tool shows: 

 The project that the element belongs to. In the figure the state called ‘AlarmClock’ 
belongs to the ‘Watch’ project. 

 The graph representations where the element is used. In the figure ‘AlarmClock’ is used 
in the diagram representations of two graphs. 

3.3.4 Text Editor 

MetaEdit+ provides a built-in text editor for editing long text property values, and for 
showing textual report output. 
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Figure 3-41. Text Editor. 

The Text Editor includes basic text processing functions in the Edit menu and in the pop-up 
menu of the editing area. These functions include find, replace, cut, copy and paste and undo. 
Shortcut keys are provided for the most frequently used functions, and for setting fonts. 
Furthermore, you can save and retrieve text in the editor from external files and print the text 
through the functions in the file menu. 

You may also use an external text editor program, configurable on the Paths page of the 
Options Tool (see Sections 3.1.1 and 3.1.3 for details). 

Shortcut keys for editing include the following, which also work in other text fields in 
MetaEdit+: 

Ctrl+X Cut 

Ctrl+C Copy 

Ctrl+V Paste 

Ctrl+A Select All 

Ctrl+F Find 

F3 Find Next 

Ctrl+R Replace 

Ctrl+Shift+R Repeat replace 

Ctrl+W Delete word backwards 

Ctrl+D Insert current date 
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Shortcut keys for setting fonts include: 

Esc s Serif 

Esc S Sans Serif 

Esc b Bold 

Esc B Not bold 

Esc i Italic 

Esc I Not italic 

Esc u Underlined 

Esc U Not underlined 

Esc + Larger size 

Esc – Normal size 

Esc x Remove all formatting 

 

3.3.5 Replace Tool 

The basic idea of Replace Tool (Figure 3-42) is to support re-use by enabling the user to 
replace certain object(s) in certain context(s), based on certain rules. This is useful for 
example when the user wants to create a new model by extending a copy of an existing 
model. Typically in this kind of situation, it is not possible to tell beforehand which parts of 
the model really needs to be copied and which parts are better to be left as references. The 
Replace functionality allows these decisions to be made later when the need for them occurs. 

 

Figure 3-42. Replace Tool. 

You can open the Replace Tool by choosing Replace… from an element’s popup menu. The 
‘Replace’ section on the left side of the dialog shows a list of the element(s) selected to be 
replaced. The pop-up menu for this list allows you to add (Add Graph…, Add Object…) or 
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remove (Remove) elements, see their properties (Properties…), open them (Open…) or 
open an Info Tool for them (Info…). 

A set of radio buttons below the list is used to define the element(s) that will replace the 
selected graphs and objects. There are three options for replacing: 

 Object will replace all element(s) with one specified object. 

To add a new object to this field, choose New… from its pop-up menu. To add an 
existing object, choose Existing…. 

 Copy to Depth will replace each element(s) with a copy of it to a certain depth. 

 Deep Copy will replace each element(s) with a deep copy (unrestricted depth). 

The semantics of the first one are simple: the selected object will be replaced by another new 
or existing object as chosen by the user. Copy to Depth replaces with copies down to the 
level entered into the number field. Deep Copy makes full copies of the object and all its 
contents, i.e. works like Copy to Depth with an infinite level.  

Each level indicates the objects and graphs directly referred to by the previous level. Level 1 
would just copy an object and its simple properties (strings, numbers, texts, booleans), but no 
objects contained in its properties, nor its decomposition graph: the copy would point to the 
same elements as the original object does. Level 2 would copy the object and its simple 
properties as before, but also the objects directly contained in its properties and its 
decomposition graph – but not objects within those objects or that graph.  

As an example, consider the scenarios presented in Figure 3-43. Originally we have A with 
element C and B with element D, both linking to E. The first scenario shows what happens 
when we replace D with copy to depth down to level 1. Scenario two shows the results of 
replacing D with copy down to level 2 (or in this case with deep copy as well). 

 

Figure 3-43. Replace scenario 1 for level 1, and scenario 2 for level 2. 

It is important to note that this is a replace operation, not just a copy operation. In scenario 1, 
the original D still exists somewhere, and still points to E. However, it is no longer part of this 
chain, since D was replaced with D’, and hence B now refers to D’. 
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The ‘In’ section on the right side of the Replace dialog is used to define the context that the 
replace will take place in. In our example scenario, this determines which objects will have 
their D replaced with D’, as happened to B. The context is specified as being a set of 
elements, and any elements reachable from them following certain navigation rules 
recursively. 

The list in the ‘In’ section shows the root element from which the contextual navigation will 
start. The pop-up menu for this list allows you to add (Add Graph…, Add Object…) or 
remove (Remove) root elements, see their properties (Properties…), open them (Open…) or 
open an Info Tool for them (Info…). Below this list there are three check boxes that allow 
you to define the navigation rules to follow from the root elements: 

 Check Explosions to follow the explosion links. 

 Check Decompositions to follow the decomposition links. 

 Check Properties to follow properties linking to non-properties. 

You can also define whether or not the copied sub-elements will be replaced as well by 
checking Replace copied subelements. In scenario 2 above, if there was an extra object F, 
that just pointed to E, this would determine whether F would change to point to E’. 
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4 Editors 

Editors in MetaEdit+ are the main places for creating, viewing and editing design 
information. The editors, introduced in the rest of this chapter, are: 

 Diagram Editor, 

 Matrix Editor, and 

 Table Editor. 

Each editor follows the rules of the chosen method, and represents the resulting system 
designs. These designs or models are called graphs, and there are three ways to represent a 
graph, corresponding to the three editors: diagram, matrix, and table. 

4.1 DIAGRAM EDITOR 

The Diagram Editor is a tool for creating, managing and maintaining graphs as diagrams. 
With a Diagram Editor you can view and edit graphs as well as make or view explosions and 
decompositions between several graphs. Basically, except for the notation of the selected 
method, the tool always looks the same. For example, in Figure 4-1 we have two Diagram 
Editors open, containing different types of graph, i.e. graphs from different methods.  

 

Figure 4-1. Two Diagram Editors. 



Editors 

4-2 MetaEdit+ 

Diagram Editor window 

The Diagram Editor window (Figure 4-2) consists of four parts: menu bar, toolbar area, 
drawing area and status bar. 

 

Figure 4-2. Diagram Editor. 

The toolbar area can show up to three toolbars: action tools, object types and relationship 
types (Figure 4-3). The object and relationship toolbars change according to the current 
method to show the available object and relationship types in that method. The commands on 
the action toolbar are fixed, and are (from left to right): Run Report, Print, Cut, Copy, 
Paste, Undo, Redo, Align to Grid, Zoom and Zoom to Fit. 

The buttons in the object type and relationship type toolbars represent the types of the current 
modeling  language, and therefore change from language to language. Pressing these buttons 
will initiate the creation of the respective object or relationship type. Please note that there is 
also a separate generic relationship button, ‘Rel’, between the object and relationship buttons. 
This initiates the creation of any relationship type: the type of the relationship instance is 
determined from context, or prompted from the user when the creation is confirmed. 

The visibility of the toolbars in each Diagram Editor window can be set from the View | 
Toolbar menu. Default visibility and layout of toolbars can be set in the Options Tool (see 
Section 3.1.3). 
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Figure 4-3. Diagram Editor toolbars. 

The drawing area is the main component of the Diagram Editor, and is used for creating and 
managing diagram elements. Diagram elements are graphical representations of conceptual 
model elements such as objects or relationships.  

The status bar at the bottom of the window shows the currently active diagram element and its 
sub-graphs, the grid setting and current zoom factor. 

4.1.1 Diagrams 

Opening diagrams with a Diagram Editor 

To open a Diagram Editor: 

1) Choose Edit | Diagram Editor… in the Launcher.  

 

Figure 4-4. Selecting a graph to open. 

2) Select a graph from the dialog (e.g. ‘Stopwatch’) that will appear (Figure 4-4), and click 
the OK button.  

3) Select the desired diagram representation from the dialog that appears, and click OK 
(Figure 4-5). If you want to make a new representation select ‘Create new Diagram’ (the 
last item in the list). This selection opens the selected graph but allows you to make a 
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different representation version of it. Thus, you can have a different layout and subset of 
the contents of the graph. 

 

Figure 4-5. Selecting a diagram to open. 

→ The dialog for representation selection does not necessarily appear. It depends on the 
representations available and the current dialog options (see Section 3.1.3 Options Tool). 

→ By keeping shift pressed during the open operation, you can open the graph without 
locking it. This is especially useful in a multi-user environment when you just want to 
view the graph and allow another user to change it at the same time. 

→ By default, diagram representations of graphs that are larger than the current screen are 
zoomed to fit when opened. This can be changed from system options to open such 
diagrams at 100% zoom (see Section 3.1.3 Options Tool). 

There are also many other ways to open a diagram, e.g. double-clicking a graph in a browser 
(or pressing Ctrl+D when one is selected), selecting Graph | View | Open as Diagram… in 
another editor, or selecting an object in another editor and choosing to open its Explosions… 
or Decompositions… from its pop-up menu. 

Creating diagrams 

To create a new diagram: 

1) Choose Edit | Diagram Editor in the Launcher. 

2) Select the last item ‘Create new graph’ from the dialog that opens (see Figure 4-4), and 
click OK.  

3) As a result a dialog like that in Figure 4-6 appears asking you to select a method. Choose 
one from the method list and click OK. 

4) After selecting a method a new graph is created and you are prompted for its properties, 
e.g. its name: fill them in and click OK. 

 

Figure 4-6. Selecting a graph type to create. 
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As a result, you should now have an empty Diagram Editor open on a new graph of the 
selected method. 

Managing diagrams 

As in all editors in MetaEdit+, the Graph menu allows users to create, open and edit graphs. 
For example, the same function that was previously used to open a diagram can be accessed 
from Graph | Open… as well. Similarly, a new diagram can be created by selecting Graph | 
New… and following the instructions above. 

To edit the properties of the graph itself select Graph | Properties…, and a property dialog 
for the graph will appear. In the dialog, the properties of the graph can be edited and 
modifications accepted by clicking OK. See Section 3.3.1 for more information on property 
dialogs. 

The Graph menu also includes functions to view a diagram in other representations (i.e. as a 
matrix or as a table) or to browse the diagram in a Graph Browser. Basically, the Graph | 
View functions open this graph in the tool chosen. The other editors, Matrix Editor and Table 
Editor, are described in later sections. 

You can also open the Info Tool for the graph by selecting Graph | Graph Info… (see 
Section 3.3.3). 

Import and auto-layout of existing graph elements   

The Diagram Editor also allows you to update a diagram representation of a graph with 
information that has been added in another representation of the same graph. 

To update a diagram with changes made to the same graph with another tool select Graph | 
Import Graph. This function automatically fetches and adds all representations of new 
objects and their relationships to the Diagram Editor so that the user can arrange and edit 
them. This function is called automatically when opening a new diagram on an existing graph. 

Plain importing of graph does not provide any automatic layout for new elements. To do this, 
select Graph | Layout. This will open the Layout Options tool (Figure 4-7) for configuring 
the layout parameters. 
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Figure 4-7. Layout Options. 

The auto-layout is carried out with the combination of two layout algorithms. The first one, a 
version of Sugiyama algorithm for directed acyclic graphs, organizes the diagram elements in 
hierarchical fashion, while the other, a simulated annealing algorithm, takes care of the 
elements left untouched by the first algorithm. The latter algorithm just aims to reduce the 
length of relationships between objects, while preventing objects appearing on top of one 
another, and therefore does not require parameterization. The first one, on the other hand, is 
more complex and provides the following parameterization options: 

 Tree filters are used to define the role-relationship-role combinations that form directed 
acyclic graphs (DAG) for Sugiyama algorithm. These filters serve two purposes. First, as 
the diagrams often contain cyclic structures, the information from the user is needed for 
sensible creation of DAGs out of them. Second, filters enable the user to define which 
relationship and role types to use as basis for the hierarchy. Please note that the role order 
in filter defines the direction of relationship (the first role being initial one) and that this 
directivity is also used when creating the DAG. To reverse the directivity for the selected 
filters, press the Invert Roles for Selections button. 

 Tree distribution defines in which direction, vertical (Figure 4-8) or horizontal (Figure 
4-9), the layout hierarchy is drawn. 

 Manhattan layout check-box sets the method how the relationships are drawn. When 
checked, the relationships appear as network of orthogonal lines with perpendicular 
angles (Figure 4-8). Otherwise the relationships are presented with plain straight lines 
(Figure 4-9). 



 Editors 

User’s Guide 4-7 

 

Figure 4-8. Vertically distributed manhattan diagram. 

 

Figure 4-9. Horizontally distributed non-manhattan diagram. 

Printing a diagram  

To print the diagram select Graph | Print…. You are first asked for the printer, then for the 
scale of the printout or how many pages you want to print over. By default, printing is of the 
whole used area of the diagram at a single page. Printing is described in more detail in Section 
5.3. 

Exporting diagrams 

Diagrams can be exported in several formats. The choice of format will largely depend on the 
capabilities of the program in which you want to import the resulting picture.  
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Clipboard as Bitmap lets you select an area of the visible diagram and export it as a bitmap 
to the system Clipboard. The exporting function asks you to frame the area to export by 
clicking at its top left corner and dragging to its bottom right corner. 

GIF file… exports the whole diagram with the current zoom factor into a GIF file. GIF files 
are the standard format for diagram-like pictures on the World Wide Web. 

PICT file… exports the whole diagram at 100% zoom into a PICT vector graphics .pct file. 
PICT files can be imported and edited as vector graphics by most word processing, desktop 
publishing and graphics software. If your software appears not to recognize PICT files, check 
whether support for them is an optional part of the installation of that software.  

In all exporting formats, the current view filtering (View | Selected…) settings in the 
Diagram Editor will be applied to the exported diagram. 

Generating code and documentation 

All reporting and code generation functions can be accessed through the Graph | Reports 
menu. To select a report to be run:  

1) Select Graph | Reports | Run… or press the Run Report button on the Diagram Editor 
toolbar.  

2) Select a report from the list dialog. Note that the reports are listed indented under the 
graph types that define them: choosing a graph type instead of a report will have no 
effect. Figure 4-10 shows an example of a dialog list for choosing a report. 

 

Figure 4-10. Choosing a report to run. 

After you have selected a report, the tool runs it and opens a window showing the report 
output, or a list of the file(s) to which report output has been sent. 

You can also access the report definition tool to make new reports or to modify existing ones. 
To do this, choose Graph | Reports | Create. The reporting tools are explained in more detail 
in Section 5.1.4. 
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Closing a Diagram Editor 

To exit the Diagram Editor select Graph | Exit or use some other platform dependent closing 
mechanism: e.g. on Windows, click the X in the top-right corner of the window. 

4.1.2 Objects 

Adding objects 

To add an object in the Diagram Editor: 

1) Select the desired object type from the object type toolbar or the Types menu. 

→ If you want to add several objects of the same type at the same time, hold down the Ctrl 
key while selecting the object type from the toolbar. This will enable sticky mode for 
object creation until a new type is selected or the right mouse button is pressed. 

2) Move the mouse cursor to the desired place in the drawing area and click the left mouse 
button. 

3) An empty property dialog opens allowing you to enter design information about the 
selected object. Fill in the properties of the object and click OK. 

There is also an alternative way to create objects: 

1) Make sure that no element is selected in the drawing area. 

2) Move the mouse cursor to the place you want to create the object. 

3) Open the pop-up menu by pressing the right mouse button and select Add Object… from 
the menu. 

4) Select the object type from the list that opens and then fill in the property dialog and click 
OK. 

Adding existing objects 

In many cases it is more practical to reuse design elements that are already defined and stored 
in the repository, rather than creating new elements. To add objects that are already defined 
elsewhere: 

1) Select the desired object type from the object type toolbar or the Types menu. 

2) Move the mouse cursor to the desired place in the drawing area and click the left mouse 
button while holding down the shift key. 

3) A Component Selection Tool opens, initially allowing you to pick objects that are already 
defined in the current graph, but also allowing you to navigate to any object in the open 
projects.  

Objects of the selected object type are shown with normal text, whereas other objects are 
shown in italics. Please note that all objects listed with normal text are not necessarily 
represented in the current diagram: they may be represented in a matrix, a table, or in 
another diagram of the same graph (see Section 6.2.2). 

4) Choose the objects you need, and press OK (for more information about the Component 
Selection Tool, see 3.3.2). 



Editors 

4-10 MetaEdit+ 

5) Move the objects you added to a suitable place. 

It is also possible to add existing objects by selecting Add Existing Object… from the pop-
up menu that opens when you press the right mouse button over the drawing area with no 
elements selected. 

→ Please note that only those objects can be reused whose type is legal in the target 
diagram. For example in a Data Flow Diagram you can only fetch processes, stores, 
externals, or notes. Thus, if you select an incompatible graph such as a Class Diagram, 
there will be no objects available from there for reuse in the Data Flow Diagram.  

Selecting objects 

To select one object in the drawing area, move the mouse cursor over it and click the left 
mouse button. 

To select multiple objects, select the first object by clicking it with the left mouse button, then 
hold shift down while you click each of the other objects. Alternatively, you can select all 
design elements in an area by clicking and dragging with the left mouse button to define the 
area you want to select. Elements wholly within the area will be selected. Holding shift down 
while selecting an area will toggle the selection of elements within the area. 

To select all elements in the drawing area (i.e. all objects, relationships and roles), select Edit 
| Select All or use the shortcut key Ctrl+A. 

Editing objects 

To edit the properties of an object: 

1) Double-click the object in the drawing area. 

Or: 

1) Select an object and press Enter or select Edit | Properties…. 

Or: 

1) Select an object. 

2) Open the pop-up menu of the object with the right mouse button and select Properties… 
from that menu. 

→ You can change the behavior of the right mouse button so that it selects an element first, 
then opens the pop-up menu for it. See Section 3.1.3 Options Tool. 

As a result a property dialog opens showing information about the selected object. Changes to 
the property fields in the dialog will update information related to the selected object in the 
repository and in all related tools representing the particular object. See Section 3.3.1 for 
more information on property dialogs.  

Moving objects 

You can also move the objects around in the diagram. To do this: 

1) Select the object to be moved with the left mouse button and keep the button pressed.  
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2) Drag the object to a new location. While you are dragging, selection handles will be 
hidden and the cursor will change.  

You can also move objects using the cursor keys. Each key press will move the object by one 
grid increment, or by one pixel at 100% zoom if shift is held down. 

To move multiple selected objects, click and drag in one of the selected objects. 

Scaling object symbols and aligning them to the grid is described at the end of Section 4.1.5. 

Deleting objects 

To remove an object:  

1) Select it with the left mouse button and press the Delete key or select Edit | Delete. 

Or: 

1) Select and open the pop-up menu for the object. 

2) Choose Delete from the menu. 

As a result of the operation the object disappears from the diagram. The roles of any 
relationships it was involved in will also be deleted; if any relationship is left with fewer than 
two roles as a result, the relationship and remaining roles will also be deleted. If the object 
representation deleted was the last representation of that object in this graph, the object may 
also be removed from the conceptual graph. This depends on the current deletion policy, 
which you can choose in the Options Tool (see Section 3.1.3).  

Replacing objects 

To open the Replace Tool for an object or set of objects in the Diagram Editor: 

1) Select the objects to be replaced. 

2) Select Replace… from the pop-up menu or select Edit | Replace…. 

3) A Replace Tool will open. 

For more information about the Replace Tool, see Section 3.3.5. 

4.1.3 Relationships and Roles 

Selecting relationships and roles  

To select a relationship or role, you must click with the mouse in or near one of its selection 
areas. For relationships, the selection area is at the meeting point of the role lines, and is either 
the graphical symbol or label text for the relationship, or a red dot if there is no symbol. For 
roles, the selection area is the role line. When a relationship is selected it displays selection 
handles around its symbol, or a single selection handle if it has no symbol. When a role is 
selected it displays a selection handle at both ends of its line, and also for any breakpoints 
along the line. 
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To select multiple relationships or roles, select the first element by clicking it with the left 
mouse button, then holding shift down while you click each of the other elements. 
Alternatively, you can select all design elements in an area by clicking and dragging with the 
left mouse button to define the area you want to select. 

To select all elements in the drawing area (i.e. all objects, relationships and roles), select Edit 
| Select All or use the shortcut key Ctrl+A. 

Editing relationship properties 

Relationships are connections between objects. In the Diagram Editor these are represented as 
the meeting point of role lines, possibly with an associated symbol. Relationships can be 
viewed and edited similarly to objects. To edit the properties of a relationship: 

1) Select the relationship. 

2) Open the relationship’s pop-up menu (with the right mouse button) and select 
Properties… Alternatively you may use a keyboard shortcut by pressing Enter, or select 
Edit | Properties…. 

As a result a property dialog appears allowing you to edit the information about the 
relationship. 

→ You can change the behavior of the right mouse button so that it  first selects an element 
then opens the pop-up menu for it. See Section 3.1.3 Options Tool. 

Adding binary relationships 

To add a new binary relationship (i.e. a relationship between two objects): 

1) Select the relationship type from the toolbar or the Types menu. 

2) Move the cursor over the first object so that it becomes highlighted as in Figure 4-11. 

The highlighted part of the symbol is called its connectable. Usually there is only one 
connectable per symbol. It is also possible to have multiple connectables, each of them 
being a representation of a port (for more information about ports, see Section 6.2.3). If 
you try to connect a relationship to an illegal port, a warning dialog will show up. 

 

Figure 4-11.Creating binary relationship. 

3) Press and hold down the left mouse button, drag the cursor over the other object so its 
connectable becomes highlighted, and release the mouse button. 



 Editors 

User’s Guide 4-13 

As a result a dialog window opens with possible relationships to be added. Each item is a 
binding, consisting of a relationship, the roles that will be created with the relationship, and 
which object will be in which role. Depending on your preference settings for relationship 
creation (Section 3.1.3), the order in which you select objects may affect the choices and 
assignment of roles to objects. If only one combination of relationships and roles is possible 
the tool bypasses this dialog and the property dialog appears immediately. This dialog 
contains tabs for property dialogs on the relationship and each of the roles.  

→ If a relationship or a role does not have properties, the tab label text on the notebook 
page is italicized. The tab label for roles also shows the name of the object to which that 
role attaches.  

4) Fill in the properties of the new relationship and roles. Click the tab labels to move 
between relationship and role pages. 

5) Accept the new relationship and its roles by clicking All OK.  

Alternatively, you can also create a binary relationship as in previous versions of MetaEdit+. 
Selecting the first object, and choose Connect… from its pop-up menu. As you move the 
cursor to another object, a line will follow it from the first object. Press the left mouse button 
over the second object, and fill in the property dialogs as above. 

Adding an n-ary relationship 

To create an n-ary relationship (i.e. a relationship involving more than two objects): 

1) Select the type for the new relationship, and click the first object (as in Figure 4-12). 

2) Click in the spot where you want to place the relationship. A red dot will appear there as a 
placeholder for the relationship. 

3) Add each role by clicking each required object. 

 

Figure 4-12.Creating an n-ary relationship. 

4) Once you have added all roles, finalize the relationship creation by pressing the right 
mouse button. You can avoid this step and finalize the relationship creation while creating 
the last role by double-clicking the last object. 
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5) Answer the property dialogs if necessary. 

It is also possible to skip step 1, by placing the relationship first. The role to the first object 
should then be drawn as the first role in step 3. 

N-ary relationships can also be created as in previous versions of MetaEdit+: first select all 
the objects that you want in the relationship (e.g. by shift-clicking them) and then select 
Connect… from the pop-up menu. You must then click in the drawing area to fix the position 
of the relationship, where any relationship symbol will appear. 

Advanced use of the toolbar while creating relationships 

The type toolbar provides two useful options for easing the creation of relationships in certain 
situations. The first such option is the generic relationship button (as shown in Figure 4-3) 
that initiates the creation of any relationship type. The type for the created relationship is 
determined from context, or the user is prompted to choose between legal relationship types 
in that context when the creation is confirmed. 

The other option is the sticky mode for relationship creation, which can be enabled by holding 
down the Ctrl key when selecting the relationship type. This enables the user to create several 
relationships of the same type sequentially, without needing to re-select the relationship type 
after each one is created. The sticky mode is retained until a new type is selected or the right 
mouse button is pressed to cancel the creation of a relationship. Sticky mode applies also to 
the generic relationship creation. 

Moving relationships 

As with objects, relationships can be moved. To do this: 

1) Click on the relationship with the left mouse button.  

→ If the relationship has no symbol, click on the red dot that indicates its position. If it has a 
symbol that is currently not visible (e.g. an empty string property), you can find the 
relationship’s point by default as the midpoint of the role lines. 

2) Drag the relationship to a new location. 

The relationship symbol can be moved to the midpoint between its objects, and all existing 
break points in all roles of the relationship can be removed by selecting Straighten 
Relationship from the pop-up menu of the relationship. Normally, this will not affect the 
target points of roles, but if shift is held down it will also reset the target points. 

It is also possible to move straight binary relationships so that their straightness is preserved, 
i.e. the target points at the end of both roles are also moved in relation to the position of the 
relationship (as in Figure 4-13). This can be done by holding down the Ctrl-key while moving 
the relationship. 
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Figure 4-13. Moving straight binary relationships. 

Scaling relationship symbols and aligning them to the grid is described at the end of Section 
4.1.5. 

Editing role properties 

Relationships are connected to objects through roles. Each relationship has at least two roles 
and they too can have properties. An example of a property for a role is a cardinality 
constraint in an Entity-Relationship-Attribute Diagram. 

Because roles are attached to relationships their management is closely related to the 
management of relationships. When a relationship is created, you are also asked for values for 
its roles, and when a relationship is removed the roles too are removed. 

Property dialogs for roles can be accessed as with relationships. To edit role properties: 

1) Select the role by clicking it with the left mouse button. The ends of the role, and any 
breakpoints along it, are marked with small squares. Figure 4-14 below shows the 
Diagram Editor with a role selected. 

2) Open the pop-up menu with the right mouse button.  

3) Select Properties… and the property dialog opens. 

→ As in other editors, you may also press Enter or double-click to open the property dialog 
for the selected role. 

Working with role breakpoints and target points  

Roles consist of a line, possibly with breakpoints along the line, and a target point at the end 
of the line where the role connects to the object (Figure 4-14). Normally the breakpoints and 
target point move together with the relationship and objects, but it is also possible to move 
them separately.  

For target points, it is important to understand that they do not lock the end of the role line at 
a certain fixed point in the drawing area. Rather, role lines aim at target points, which are 
specified as offsets from the centre of the object’s connectable. This means while moving or 
scaling an object with roles that have specified target points, the role lines stay aimed at those 
target points, but do not necessarily stop at the target point. Role lines are always drawn to 
stop where they cut the object’s connectable. If a line aimed at the target point will not cut the 
object connectable, the target point is ignored and the line is retargeted to the closest point on 
the connectable. 

To add a new breakpoint to an existing role line: 

1) Move the cursor over the role line at the point where you want to add the breakpoint. 
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2) Press and hold down the left mouse button and drag the new breakpoint to its desired 
location. 

Or 

1) Select the role line by clicking it. 

2) Select Add Point from role line’s pop-up menu. 

You can remove a breakpoint either by control-clicking it or by choosing Delete Point from 
its pop-up menu. All existing break points in all roles of a relationship can be removed by 
selecting Straighten Role from the pop-up menu of the relationship. Normally, this will not 
affect the target point, but if shift is held down it will also reset the target point. 

 

 

Figure 4-14. Breakpoints and target point. 

To move the target points, drag them along the symbol perimeter (as in the lower part of 
Figure 4-14). To restore a target point into its original position, control-click it or select 
Restore Target Point from its pop-up menu. 

Deleting and adding roles  

Roles can be deleted either by pressing the Delete key when the role is selected, by choosing 
Delete from the pop-up menu or by selecting Edit | Delete. Note that if the relationship will 
be left with fewer than two roles the relationship is removed as well.  

You can add a new role to the relationship by selecting it and choosing Add a New Role… 
from its pop-up menu. 

Deleting relationships 

To delete a relationship, either press the Delete key when the relationship is selected, choose 
Delete from the relationship’s pop-up menu, or select Edit | Delete. When a relationship is 
deleted its roles are also deleted. 
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4.1.4 Subgraphs 

Decomposition 

Decomposition is an operation that allows the user to perform an arbitrary diagram leveling. 
If the method in use supports decomposition, MetaEdit+ allows the user to decompose 
elements of a diagram into a new sub-diagram. You can find out which object types can be 
decomposed into which graph types by selecting Help | Method… and the ‘Subgraphs’ help 
item. 

Decomposition is normally only allowed between graphs of the same method. A typical 
example of a method that uses decomposition to level diagrams is a Data Flow Diagram, in 
which Processes can be decomposed into a new Data Flow Diagram. This new diagram 
describes the decomposed process in more detail. 

To decompose an element: 

1) Select an object in a diagram (e.g. process ‘Verify orders’ in a Data Flow Diagram of the 
‘demo’ repository).  

2) Select Decomposition… from object’s pop-up menu or select Edit | Decomposition…. 

→ Decomposition is method-dependent. Thus, not all methods use decomposition and 
diagram leveling, nor is it necessarily supported in all predefined methods in MetaEdit+. 
If decomposition is not allowed for the object a dialog will inform you of this. 

Depending on your dialog answer preferences (see Section 3.1.3) you will be asked whether 
you want to attach an existing graph (if any of the right type exist), or create a new graph as 
the decomposition graph of the selected object (Figure 4-15). If you choose to create a new 
graph, you will be prompted for its type, and a property dialog will open on a new graph of 
that type. In either case, you will be prompted for which representation of the decomposition 
graph you want to open (if there is only one representation, it will open straight away), or 
whether you want to create a new representation. 

 

Figure 4-15. Select the graph type for the new decomposition. 

To view an existing decomposition:  

1) Select an object. 



Editors 

4-18 MetaEdit+ 

2) Select Decomposition… from object’s pop-up menu or select Edit | Decomposition…. 

3) Select Open from the dialog that opens (Figure 4-16). 

 

Figure 4-16. Opening a decomposition graph. 

As can be seen from Figure 4-16, you can also replace an existing decomposition so that the 
selected object now decomposes to another graph, or remove the existing decomposition link 
from that object. 

If you choose Open a new Diagram Editor opens. Figure 4-17 describes an example of 
decomposition in which a state called ‘Stopwatch’ is decomposed into a sub-diagram. 

→ Note that the decomposition information for the selected object can be found from the 
Info Tool for graphs and from the status bar at the bottom of the Diagram Editor window. 

 

Figure 4-17. Decomposition in a Diagram Editor. 
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Explosions 

Explosion forms another way to connect elements of a graph to other graphs. Unlike 
decomposition, explosion is also possible for relationships and roles. It allows you to make 
links from a design element to several graphs, and to allow an element to have a different 
explosion link in each graph where it is used. In contrast, an object can have only one 
decomposition, which is the same wherever that object is used. 

Explosion is often used between graphs from different methods. A typical example of 
explosion can be found from most object-oriented methods in which an object in a Class 
Diagram can be exploded into a State Transition Diagram to describe the behavior of the 
object.  

To make, view or remove explosions select Explosions… from the object, relationship, or 
role pop-up menu, or from the Edit menu. 

→ Note that any existing explosion information for the selected design element can be seen 
from the Info Tool for graphs and from the status bar at the bottom of the Diagram Editor 
window. 

Opening first subgraph 

While MetaEdit+ provides a number of ways to define and manage complex subgraph 
structures, the most common subgraph operation is to open the first – and usually only – 
decomposition or explosion graph for the current element. Diagram Editor implements a short 
cut for this specific operation: the first subgraph for an element can be opened by double-
clicking it while holding down the Ctrl-key. 

4.1.5 Viewing and formatting 

Hiding and showing objects and relationships 

The View function allows you to concentrate on different aspects of diagrams by hiding or 
showing selected object or relationship types. The menu selection View | Selected… opens a 
selection dialog, as in Figure 4-18, allowing you to choose the object and relationship types to 
be shown.  

To select object or relationship types to be viewed mark them with a tick ‘ ’. For example, 
according to the selection dialog below all components of the WatchApplication diagram are 
shown. 
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Figure 4-18. A dialog for selecting object and relationship types to be shown. 

Relationships involving hidden objects are only shown if they also involve at least one object 
that is not hidden. Figure 4-19 shows the result of hiding State objects in a Watch Application 
Diagram. Note that this example is intended to highlight how the hide functionality works: 
more sensible choices of objects to hide here would be the black Action and Variable objects. 

 

Figure 4-19. An example of hiding objects. 

Similarly, View | All shows every object and relationship of a diagram. Hence, this command 
automatically selects every object and relationship type in the selection dialog (Figure 4-18). 
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Zooming 

The use of large diagrams necessitates that they can be displayed at different scales. You can 
open the zoom dialog (Figure 4-20) by selecting View | Zoom…, by pressing the Zoom 
button on the toolbar, or by choosing Zoom from the pop-up menu when nothing is selected. 
When you enter a zoom level in the dialog, the diagram will be shown scaled to that level. It 
is also possible to select Fit, which will scale the diagram to fit in the current Diagram Editor 
window. The same can be achieved by pressing the Zoom to Fit button in the toolbar. 

 

Figure 4-20. Selecting the zoom level. 

You can also zoom in and out directly in the drawing area by holding down Alt and using the 
mouse scroll wheel. The current zoom level is shown in the status bar at the bottom of the 
Diagram Editor. 

Grid and aligning elements 

To help make your diagrams look neater, MetaEdit+ can show a grid over the diagram, to 
help you align objects with it. The size of the grid is controlled through the View | Choose 
Grid… dialog. The command View | Show Grid allows you to show or hide the grid in the 
diagram. Merely showing the grid does not affect object placement, however; the command 
View | Align to Grid aligns the selected object and relationship centers and role break points 
according to the selected grid. If there is no selection, all elements are affected. Align to Grid 
is also available as a button in the toolbar. 

You can force the use of the grid when elements are created or moved by selecting View | 
Snap to Grid. The centre of individual elements and role break points will be aligned to the 
grid in all operations. If multiple elements are selected and moved, they will maintain their 
relative positions to each other, and the whole area will maintain its relative offset to the grid. 
Thus elements that were previously aligned with the grid will still be aligned after the move. 

As with zooming you can also access the grid setting through a pop-up menu by pressing the 
right mouse button when nothing is selected in the diagram. 

Refreshing the editor window 

With its tidy drawing operations, forced refreshing of the Diagram Editor display is not 
needed very often. However, refreshing the display is needed when changes made to the 
conceptual graph by some other editor need to be propagated to the currently open diagram. 
Similarly, changes made to the underlying metamodel also require forced refreshing. The 
display can be refreshed by choosing View | Refresh or pressing F5. 
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Scaling objects and relationships 

You can scale an object or relationship symbol by selecting it and dragging any of the 
selection handles at its corners or the midpoints of its sides. Holding shift down will maintain 
the aspect ratio of the symbol. Holding control down will scale the symbol keeping the point 
opposite the dragged selection handle in the same place. Without control the centre of the 
object is maintained in the same place, as this best maintains the layout of the diagram – 
keeping the object on its grid point and keeping role lines at the same angle.  

To set a particular scale, or scale several elements with the same scale factor, choose Scale 
symbol… from the element’s pop-up menu or from Edit menu. The Scale Dialog that opens 
will initially show the current scale of the (first) selected object. Pressing Default will remove 
any scaling, returning the elements to their default size. 

Ordering objects 

The diagram elements appear on Diagram Editor in the following order: roles are displayed 
over relationships, which are displayed over objects. Whilst ordering amongst roles and 
relationships is automatic, the order of the objects is user definable. To re-order objects: 

1) Select the objects to move. 

2) Select an ordering command (Bring to Front, Send to Back, Bring Forward, Send 
Backward) from the Order submenu of the pop-up menu or the Edit menu. You can also 
use the following keyboard short-cuts: 

Ctrl+F Bring to Front 

Ctrl+B Send to Back 

Ctrl+Shift+F Bring Forward 

Ctrl+Shift+B Send Backward 

Note that Bring to Front will only make this the uppermost object: it will still be below all 
relationships and roles. 

4.1.6 Other Diagram Editor commands 

Undoing/redoing changes  

You can undo and redo all editing operations in the Diagram Editor. To undo the last 
operation, click the undo icon on the toolbar, or select Undo from the Edit menu. To redo the 
most recently undone action, click the redo icon on the toolbar, or select Edit | Redo. The 
menu items on the Edit menu show the name of the operation to undo or redo. 

To perform multiple levels of undo/redo operations at once: 

1) Select Edit | Undos/Redos… to see the list of possible operations (Figure 4-21). 

2) Select the last step you want to undo/redo. 
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Figure 4-21. Undos/Redos. 

The number of undo/redo steps is unlimited within a transaction, but committing or 
abandoning will reset the undo/redo buffer. Also please note that the undo/redo buffer is 
global for the whole of MetaEdit+. As it is possible to have the same conceptual object in 
many graphs, this means that changes made in one editor can be undone/redone from another 
editor or from the MetaEdit+ Launcher. 

Cutting, copying and pasting elements   

To cut or copy elements: 

1) Select the elements to cut or copy. 

2) Select Cut or Copy command from either the Edit menu, pop-up menu or toolbar. 

Paste elements by selecting Paste from the Edit menu, or from the drawing area pop-up menu 
if there are no selections, or from the toolbar. Pasting elements simply creates new 
representations of the same objects: if you change a pasted object’s properties, you are also 
changing the original object. In contrast, the simple properties of pasted relationships and 
roles are copied, so changing them will not change the original elements; objects contained in 
the elements’ properties are not copied. 

If you need to have true copies instead, breaking the links with the original elements, use 
Paste Special. To invoke Paste Special, select Edit | Paste Special…. A dialog will open for 
defining the depth of the copy (as in Figure 4-22) 
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Figure 4-22. Paste Special. 

The options in the Paste Special dialog are as follows: 

 No Copy provides the same results as the normal Paste command, i.e. only a new 
representation but of the same object. 

 Copy to Depth copies the contents of the elements down to the level entered into the 
number field. Elements below that level are shared with the original. 

 Deep Copy makes full copies, i.e. works like Copy to Depth to an unrestricted level. 

More details about copying to various depths are given in the description of the Replace Tool 
in Section 3.3.5. 

4.2 MATRIX EDITOR 

The Matrix Editor is a tool for handling graphs by representing them as matrices, containing 
two axes and related cells. Figure 4-23 shows a Matrix Editor window.  

 

Figure 4-23. Matrix Editor. 

The Matrix Editor follows the same rules as other MetaEdit+ tools. Each element, whether it 
is on an axis or in a cell, has dialog(s) for adding, viewing and editing further information 
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about the element. Modifications made to an element via the Matrix Editor are stored to the 
repository and reflected in other tools.  

The Matrix Editor is capable of representing and editing any graph of any type, even if the 
graph was originally created with a Diagram or Table Editor. Thus the Matrix Editor can be 
used both to view graphs first made as graphical diagrams, like Data Flow Diagrams, and to 
work with specifically matrix-based methods (like Business Systems Planning, which is 
almost totally matrix based). 

The Matrix Editor offers the special functions needed for working with matrix based graphs. 
Some examples of these are diagonalization, subsystem decomposition, and viewing. 

Matrix Editor window 

The Matrix Editor window (as shown in Figure 4-23) consists of three parts: menu bar, 
toolbar area and the matrix itself. 

The toolbar area can show up to three toolbars: action tools, object types and relationship 
types (Figure 4-24). The object and relationship toolbars change according to the current 
method to show the available object and relationship types in that method. The commands on 
the action toolbar are fixed, and are (from left to right):  

 Run Report, Print 

 Cut, Copy, Paste 

 Undo, Redo  

 Show Column Role, Show Row Role, Show Relationship  

 Axis display options: Show Text, Show Text + Symbol, Show Symbol 

 Cell display options: Show Text, Show Text + Symbol, Show Symbol  

 Autowidth and Fit Window to Matrix. 

The visibility of the toolbars in each Matrix Editor window can be set from the View | 
Toolbar menu. Default visibility and layout of toolbars can be set in the Options Tool (see 
Section 3.1.3). 

 

Figure 4-24. Matrix Editor toolbars. 
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The matrix area consists of a horizontal axis, a vertical access, and a matrix of cells between 
them. The axes contain representations of objects, and each cell shows the binary 
relationships or roles between the corresponding objects on the horizontal and vertical axes. 
Note that because a matrix only has two axes, it can only show relationships with two roles, 
i.e. binary relationships. N-ary relationships and their roles are not visible in a matrix. 

4.2.1 Matrices 

Opening graphs with the Matrix Editor:  

To open a Matrix Editor: 

1) Select Edit | Matrix Editor in the Launcher. 

 

Figure 4-25. A dialog for selecting a graph. 

2) Select a graph from the dialog that will appear (Figure 4-25), and click OK. 

3) Select the desired representation from the dialog that appears, and click OK. If you want 
to make a new representation select ‘Create new Matrix’. This selection opens the 
selected graph but allows you to make a different representation version of it. Thus, you 
can have a different layout and subset of the objects in the graph. 

→ The dialog for representation selection does not necessarily appear. It depends on the 
representations available and the current dialog options (see Section 3.1.3 Options Tool). 

→ By keeping shift pressed during the open operation, you can open the graph without 
locking it. This is especially useful in a multi-user environment when you just want to 
view the graph and allow another user to change it at the same time. 

There are also many other ways to open a matrix, e.g. selecting a graph and choosing Open 
As Matrix… in a browser, selecting Graph | View | Open as Matrix… in another editor, or 
selecting an object in another editor and choosing to open its Explosions… or 
Decompositions… from its pop-up menu. 
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Creating matrixes 

To create a new matrix: 

1) Select Edit | Matrix Editor in the Launcher. 

2) Select the last item, ‘Create new graph’, from the dialog, and click OK.  

3) Choose a method from the method list (Figure 4-26) and a property dialog opens for the 
new graph.  

4) Fill in the properties and press OK and an empty Matrix Editor will open on the new 
graph. 

 

Figure 4-26. Selecting a graph type to create. 

Managing matrices 

As in all editors in MetaEdit+, the Graph menu allows users to create, open and edit graphs. 
For example, the same function that was previously used to open a matrix can be accessed 
from Graph | Open… as well. Similarly, a new matrix can be created by selecting Graph | 
New… and following the instructions above.  

To edit the properties of the graph itself select Graph | Properties…, and a property dialog 
for the graph will appear. In the dialog, the properties of the graph can be edited and 
modifications accepted by clicking OK. See Section 3.3.1 for more information on property 
dialogs. 

The Matrix Editor also includes a menu selection Graph | Matrix Info… that opens a dialog 
showing detailed information about the matrix. An example of the matrix information dialog 
is shown in Figure 4-27. To access the Info Tool for the graph, select Graph | Graph Info… 
(see Section 3.3.3). 
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Figure 4-27. Matrix information dialog. 

The Graph menu also includes functions to view a matrix-based graph in other tools of 
MetaEdit+. The functions in the Graph | View submenu open this graph in the chosen editor 
or Graph Browser.  

Printing a matrix  

To print the matrix select Graph | Print…. You are first asked for the printer, then for the 
scale of the printout or how many pages you want to print over. By default, printing is of the 
whole used area of the matrix on a single page. Printing is described in more detail in Section 
5.3. 

Often, a better option than printing for large matrices is to export the matrix to a word 
processor or spreadsheet, as described below, and format and print it from there. 

Generating code and documentation 

All reporting functions in the Matrix Editor can be accessed through the Graph menu. To 
select a report to be run:  

1) Select Graph | Reports | Run….  

2) Choose a report from the list dialog and press OK. 

After you have selected a report, the tool runs it and opens a window showing the report 
output, or a list of the file(s) to which report output has been sent. 

You can also access the report definition tool to make new reports or to modify existing ones. 
To do this, choose Graph | Reports | Create. The reporting tools are explained in more detail 
in Section 5.1.4. 

Exporting a matrix 

To export the matrix as tab-separated ASCII or as an HTML table select Graph | Reports | 
ASCII Export or Graph | Reports | HTML Export. These export functions open a report 
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output tool from which the matrix can be saved into a file or copied directly into an external 
program such as a word processor, spreadsheet or HTML editor. 

Closing a Matrix Editor 

To exit the Matrix Editor select Graph | Exit or use some other platform dependent closing 
mechanism: e.g. on Windows, click the X in the top-right corner of the window. 

4.2.2 Objects 

All the basic functions needed to create, edit, link and delete elements in a matrix are 
collected in the pop-up menus of the axes and cells. In the following we explain how the 
different elements of a matrix can be managed.  

Adding objects 

Objects in the Matrix Editor form the axes of the matrix. In contrast to the Diagram Editor, 
the buttons on the types toolbars of the Matrix Editor are not commands, but rather show the 
current selection of what type of object or relationship to create. The actual commands to add 
objects are found in the pop-up menus of the axes, in a similar way to the commands for 
inserting rows and columns in a spreadsheet. 

To add new objects to an axis:  

1) Click the left mouse button at the place on the axis before which you want to add an 
object (if there is no selection the object will be added at the end).  

2) Open the axis pop-up menu with the right mouse button. 

3) Select Add… from the menu. 

→ If you have not previously selected an object type to create from the Types menu or the 
toolbar a dialog opens showing the possible object types to be created 

4) An empty property dialog opens allowing you to enter design information about the 
object created. Enter the properties for the object and click OK. 

Adding existing objects 

In many cases it is more practical to reuse design elements that are already defined and stored 
in the repository, rather than creating new elements. This is especially true in matrices when 
the same object is often needed on both axes.  

To add an existing object: 

1) Click the left mouse button at the place on the axis before which you want to add an 
object.  

2) Open the pop-up menu with the right mouse button. 

3) Select Add Existing… from the menu. 

4) A Component Selection Tool opens, initially allowing you to pick objects that are already 
defined in the current graph, but also allowing you to navigate to any object in the open 
projects. 
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Objects of legal object types for this graph are shown with normal text, whereas other 
objects are shown in italics. Please note that all objects listed with normal text are not 
necessarily represented in the current matrix: they may be represented in a diagram, a 
table, or in another matrix of the same graph (see Section 6.2.2). 

5) Choose the objects you need, and press OK (for more information about the Component 
Selection Tool, see Section 3.3.2). 

When you press OK, the objects selected will be added into the matrix. If you edit any of 
these objects, i.e. change the information about the object through a property dialog, the 
change will be immediately propagated to that object elsewhere, and therefore also available 
to all graphs and tools that use the same object. If you want to avoid these updates, you 
should create new objects into the matrix instead. 

Editing objects 

Information about each object can be edited by selecting Properties… from the pop-up menu 
or the Edit menu. There are also two shortcuts: double-clicking with the mouse and pressing 
Enter on the keyboard. 

As a result a property dialog opens allowing you to edit the information related to the object. 
See Section 3.3.1 for more information on property dialogs. 

Moving objects 

You can also change the positions of objects on an axis. To do this: 

1) Select the object to be moved on the axis with the left mouse button.  

2) Open the pop-up menu with the right mouse button. 

3) Select Move from the menu. 

4) Click the left mouse button on the same axis for a new location. 

Deleting objects 

The axis pop-up menu also includes an operation for removing objects from an axis (Delete).  

To remove an object from an axis:  

1) Select it with the left mouse button. 

2) Choose Delete from the pop-up menu or the Edit menu. 

As a result of the operation the object disappears from that position on that axis. The roles of 
any relationships it was involved in will also be deleted; if any relationship is left with fewer 
than two roles as a result, the relationship and remaining roles will also be deleted. If the 
object representation deleted was the last representation of that object in this graph, the object 
may also be removed from the conceptual graph. This depends on the current deletion policy, 
which you can choose in the Options Tool (see Section 3.1.3).   

Replacing objects 

To open the Replace Tool for an object in the Matrix Editor: 
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1) Select the object to be replaced. 

2) Select Replace… from the pop-up menu or select Edit | Replace…. 

3) A Replace Tool will open. 

For more information about the Replace Tool, see Section 3.3.5. 

4.2.3 Relationships and Roles 

Managing relationships and roles 

Relationships and roles form connections between objects. In the Matrix Editor these are 
represented in the cells of the matrix. Each row in the matrix has an object in the vertical axis, 
and each column has an object in the horizontal axis. Thus each cell is defined by two objects, 
a row object and a column object. If those objects are related either a relationship or role is 
shown as an entry in that cell. In the rest of this section we will refer to relationships: the 
operations are also applicable when roles are being viewed (selected in the View menu). 

Relationships and roles can be viewed and edited similarly to objects. The fastest way to edit 
their properties is to double click them. Alternatively, you can first select the item and then 
either press Enter or choose Properties… from the pop-up menu or the Edit menu. If there 
are several relationships between the objects – and thus several elements in the same cell – a 
dialog box appears for selecting the desired relationship. 

As a result of the operation, a property dialog opens allowing you to edit the information 
about the relationship. 

Adding relationships 

To add a new relationship: 

1) Select the cell in the matrix between the desired objects on the axes.  

2) Open the pop-up menu with the right mouse button. 

3) Select Add… from the pop-up menu.  

→ Selection of the right kind of relationship works similarly to objects. When you create a 
relationship a dialog opens showing possible relationship types. You can reduce the 
number of items in the dialog by choosing a default type for new relationships in this 
Matrix Editor from the Types menu or the relationship types toolbar. 

Double clicking also works as a shortcut for adding relationships. Note that this works only if 
the cell is empty: otherwise it shows the properties of the existing relationship. 

As a result a dialog window opens with possible relationships to be added. Each item is a 
binding, consisting of a relationship, the roles that will be created with the relationship, and 
which object will be in which role. If only one combination of relationships and roles is 
possible the tool bypasses this dialog and the property dialog appears immediately. This 
dialog contains tabs for property dialogs on the relationship and each of the roles.  
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→ If a relationship or a role does not have properties, the tab label text on the notebook 
page is italicized. The tab label for roles also shows the name of the object to which that 
role attaches.  

4) Fill in the properties of the new relationship and roles. Click the tab labels to move 
between relationship and role pages. 

5) Accept the new relationship and its roles by clicking All OK.  

The relationship is added to the matrix, and will be shown in the cell in accordance with your 
view and format settings. 

N-ary relationships 

As the Matrix Editor only has two axes, and thus two objects corresponding to each cell, it 
cannot show n-ary relationships. 

Moving a relationship or a role 

As with objects, relationships and roles can also be moved. Moving a relationship or role 
changes the objects involved in it. To move a relationship: 

1) Select a cell. 

2) Open a pop-up menu from the dialog. 

3) Choose Move from the menu. 

4) Click a new position in the matrix. 

Relationships cannot be moved in a matrix if there is a Diagram representation of the same 
graph. 

Deleting a relationship or a role 

To delete a relationship in a matrix: 

1) Select the cell containing the relationship. 

2) Open the pop-up menu from the cell. 

3) Choose Delete from the pop-up menu or the Edit menu. 

Relationships and roles cannot be deleted in a Matrix if there is a Diagram representation of 
the same graph: delete the relationship in the Diagram, and the change will be propagated to 
the matrix next time you choose View | Refresh.  

4.2.4 Subgraphs 

Making a decomposition for an object 

As in the Diagram Editor, the Matrix Editor allows the user to create a hierarchy of graphs on 
an unlimited number of levels. Depending on the method in use, MetaEdit+ will thus allow 
the user to decompose elements of a matrix into a new sub-graph. The sub-graph can be 
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represented in a diagram, a matrix or a table as desired. Decomposition is normally used only 
between graphs of the same method. 

To perform decomposition in the Matrix Editor:  

1) Select an object from an axis (with the left mouse button). 

2) Open its pop-up menu with the right mouse button. 

3) Select Decomposition… from the pop-up menu. It is also possible to select Edit | 
Decomposition… from the menu bar. 

→ Decomposition is method-dependent. Thus, not all methods use decomposition and 
diagram leveling, nor is it necessarily supported in all predefined methods in MetaEdit+. 
If decomposition is not allowed for the object a dialog will inform you of this. 

Depending on your dialog answer preferences (see Section 3.1.3) you will be asked whether 
you want to attach an existing graph (if any of the right type exist), or create a new graph as 
the decomposition graph of the selected object (Figure 4-28). If you choose to create a new 
graph, you will be prompted for its type, and a property dialog will open on a new graph of 
that type. In either case, you will be prompted for which representation of the decomposition 
graph you want to open (if there is only one representation, it will open straight away), or 
whether you want to create a new representation. 

 

Figure 4-28. Select the graph type for the new decomposition. 

To view an existing decomposition:  

1) From an axis, select an object that already has a decomposition. You may use Graph | 
Graph Info… to open an Info Tool (see Section 3.3.3) to see which objects have 
decompositions. 

2) Open the axis pop-up menu with the right mouse button and select Decomposition… (or 
alternatively select Edit | Decomposition).  

3) Select Open from the dialog that opens (Figure 4-29). 
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Figure 4-29. Opening a decomposition graph. 

As can be seen from Figure 4-29, you can also replace an existing decomposition so that the 
selected object now decomposes to another graph, or remove an existing decomposition link 
from that object. 

Explosions 

Explosion forms another way to connect elements of a graph to other graphs. Unlike 
decomposition, explosion is also possible for relationships and roles. It allows you to make 
links from a design element to several graphs, and to allow an element to have a different 
explosion link in each graph where it is used. In contrast, an object can have only one 
decomposition, which is the same wherever that object is used. 

Explosion is often used between graphs from different methods. The explosion command can 
be chosen from the selected element’s pop-up menu, or from the Edit menu. To make, view 
or remove explosions:  

1) Select the element to be exploded from an axis or from a cell (with the left mouse button). 

2) Open the pop-up menu with the right mouse button and choose Explosions… (or 
alternatively choose Edit | Explosions…). 

A dialog appears allowing you to choose the operation for explosions. The first time only 
‘add an explosion’ is possible, but later when Explosions… is selected the dialog includes all 
the exploded models and the possibility to remove explosions. 

→ If your dialog settings (Section 3.1.3) are set to ‘one item’, and the element has no 
existing explosions, the dialog will not appear, and you will skip the next step. 

3) Choose ‘Add an explosion’ and press OK. 

Depending on the method (and dialog options) the tool asks which method and graph to 
explode to and opens another Matrix Editor on an existing or new graph. 

To view or remove explosions select Explosions… from the object, relationship, or role 
related pop-up menu or from the Edit menu of Matrix Editor. 

→ Note that any existing explosion information for the selected design element can be seen 
from the Info Tool for graphs, opened with Graph | Graph Info…. 

4.2.5 Viewing and formatting 

The Matrix Editor offers a wide variety of options to modify the layout and representation of 
a matrix. The following lists these features and their uses. 
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 Swapping axes. You can swap the axes of the matrix by choosing Axis | Swap Axes. 

 Hiding or showing symbols of axis objects. If the method in use has graphical symbols 
you can choose whether you want to see them in the matrix. Basically three possibilities 
are available: to see only the text for the objects, or only the symbols of the objects, or 
both the text and the symbols. This function can be accessed from the Axis menu or from 
the toolbar buttons shown in Figure 4-30. 

 

Figure 4-30. Toolbar buttons for hiding/showing symbols of axis objects. 

 Hiding or showing symbols of cell relationships/roles. As with objects, you can also 
choose whether you want to see the textual description of relationships/roles, their 
symbols or both. These options can be selected from the Cell menu or from the toolbar 
buttons shown in Figure 4-31. 

 

Figure 4-31. Toolbar buttons for hiding/showing symbols of cell relationship or roles. 

 Hiding columns. To temporarily hide an object on the horizontal axis select Hide or 
Show from the pop-up menu of the column. The command View | Show All Columns 
automatically shows all the objects that have been hidden. 

 Hiding duplicate relationships. To omit relationships that exist more than once in the 
matrix when the related objects are in both axes, check View | Directed?. 

 Viewing relationships or roles. Depending on the matrix representation you may want to 
show either the relationship or one of the roles in a cell: the role attached to the object of 
the cell’s column, or that attached to the object of the cell’s row. To set different viewing 
options select them from the View menu. Viewing options are also available on the 
toolbar buttons shown in Figure 4-32. 

 

Figure 4-32. Toolbar buttons for relationship and role viewing options. 

 Viewing of properties. The kind of text displayed for each role or relationship in a cell 
can be modified. By selecting Cell | Text Display… the dialog in Figure 4-33 opens 
showing the possible options. For example by selecting “Just an ‘X’” the appearance of 
the matrix changes to that in Figure 4-34. 
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Figure 4-33. Selecting option for text display. 

 

Figure 4-34. ‘Just an X’ display in a matrix. 

You can also hide those elements in the cells that do not have any properties by selecting 
Cell | Hide Propertyless?. Otherwise those elements are displayed as the name of their 
type.  

 Choosing fonts. By selecting Format | Font… a dialog opens allowing you to choose a 
font and style for your purposes. The fonts available are generic descriptions, rather than 
specific fonts available on your computer. Using specific fonts would result in problems 
when moving to a different computer or platform with a different set of fonts. 

 Setting widths of columns. Column widths can be adjusted by selecting Format | 
Column Widths…. This opens a dialog for setting each column width. Figure 4-35 
shows the Column Widths Tool: start and end show which columns the setting will affect. 
You can set the width with the slider, which is to the same scale as the actual column 
width. If your column is wider than the dialog, you can make the dialog wider by 
dragging the bottom-right resize corner; you can also type the width in pixels directly in 
the Width box. To apply your changes press Save & Close. You can make changes to 
multiple ranges by pressing Save and then selecting a new range and width.  
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Figure 4-35. Column Widths tool. 

 Setting row labels’ width. As with column widths, you can also set the width of the row 
labels, i.e. the width of the vertical axis. To do this select Format | Row Labels’ 
Width… (Figure 4-36). 

 

Figure 4-36. Setting row labels’ width. 

 Autowidth, chosen either from the Format menu or from the toolbar, automatically sets 
row and column widths according to the longest axis element. 

 Showing the whole matrix. The View | Fit Window to Matrix command (also available 
on the toolbar) scales the window to show the whole of the matrix. If the matrix is larger 
than your screen, your operating system may force the window to be smaller than the 
matrix.  

 Refreshing the Matrix Editor. Refreshing the matrix is needed when changes made to 
the conceptual graph by some other editor or changes made to the underlying metamodel 
need to be propagated to the currently open matrix. To do this, select View | Refresh (or 
press F5). 

4.2.6 Organising objects 

Axis Tool 

The Axis Tool allows the user to make changes quickly to many items on the axes without 
refreshing the matrix after each change. It is especially useful for creating new graphs from 
scratch or working with large matrices. 



Editors 

4-38 MetaEdit+ 

To open the Axis Tool select Axis | Axis Tool…. This operation opens a window as 
illustrated in Figure 4-37. 

 

Figure 4-37. Axis tool.  

The Axis Tool consists of two lists: the list on the left shows which of the two axes you are 
working on and that on the right the items on the selected axis. Through the pop-up menu of 
the items list you can add, delete and move items. Delete from Matrix deletes all occurrences 
of the selected object from the matrix (useful if the same object is on both axes). 

Diagonalization 

Because of the matrix representation, some matrix specific functionality is naturally 
incorporated in the Matrix Editor. One typical example is diagonalization, and another is 
sorting. 

The diagonalization of a matrix is performed simply. To do this, just select Analysis | 
Diagonalise. As a result the elements of the currently selected axis are re-organised so that 
relationships between elements are located close to the diagonal. 

Sorting 

Analysis | Sort… allows you to sort the elements on the horizontal and vertical axis. The 
sorting can be ascending or descending based on alphabetical order of object names, with or 
without their types. 

4.2.7 Other Matrix Editor commands 

Undoing/redoing changes 

You can undo and redo all editing operations in the Matrix Editor. To undo the last operation, 
click the undo icon on the toolbar, or select Undo from the Edit menu. To redo the most 
recently undone action, click the redo icon on the toolbar, or select Edit | Redo. The menu 
items on the Edit menu show the name of the operation to undo or redo. 

To perform multiple levels of undo/redo operations at once: 
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1) Select Edit | Undos/Redos… to see the list of possible operations (Figure 4-21). 

2) Select the last step you want to undo/redo. 

 

Figure 4-38. Undos/Redos. 

The number of undo/redo steps is unlimited within a transaction, but committing or 
abandoning will reset the undo/redo buffer. Also please note that the undo/redo buffer is 
global for the whole of MetaEdit+. As it is possible to have the same conceptual object in 
many graphs, this means that changes made in one editor can be undone/redone from another 
editor or from the MetaEdit+ Launcher. 

Cutting, copying and pasting objects 

To cut or copy an object: 

1) Select the object to cut or copy on an axis. 

2) Select the Cut or Copy command from the Edit menu, pop-up menu or toolbar. 

Paste objects by selecting Paste from the Edit menu, the pop-up menu or the toolbar. Pasting 
objects simply creates new representations of the same objects: if you change a pasted 
object’s properties, you are also changing the original object. Any relationships or roles 
between the objects are ignored when pasting in the Matrix Editor. 

If you need to have true copies instead, breaking the links with the original elements, use 
Paste Special. To invoke Paste Special, select Edit | Paste Special…. A dialog will open for 
defining the depth of the copy (as in Figure 4-39) 
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Figure 4-39. Paste Special. 

The options in the Paste Special dialog are as follows: 

 No Copy provides the same results as the normal Paste command, i.e. only a new 
representation but of the same object. 

 Copy to Depth copies the contents of the elements down to the level entered into the 
number field. Elements below that level are shared with the original. 

 Deep Copy makes full copies, i.e. works like Copy to Depth to an unrestricted level. 

More details about copying to various depths are given in the description of the Replace Tool 
in Section 3.3.5. 

4.3 TABLE EDITOR 

The Table Editor (Figure 4-40) provides a tabular or form-based view on the objects of a 
given type in a graph. In the editor, the objects of a graph are represented as rows and 
properties of the objects form columns. Thus, the Table Editor provides an easy way to view 
all the information about objects in a graph in a compact form.  

 

Figure 4-40. Table Editor. 

With the Table Editor you can view and edit properties of objects as well as make or view 
explosions and decompositions between several graphs. Hence graphs such as requirements 
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specifications or problem lists, which are neither graphical diagrams nor matrices, are most 
suitable for the Table Editor. 

Table Editor window 

The Table Editor window (as shown in Figure 4-40) consists of three parts: menu bar, toolbar 
and the table view itself, which is the main area for creating and managing objects. 

Unlike other editors, Table Editor only has an action toolbar: as each table can only show 
objects of one type, there is no need for the objects or relationship types toolbars. The 
commands on the action toolbar are (from left to right): Run Report, Print, Cut, Copy, 
Paste, Undo, Redo, Autowidth and Fit Window to Matrix. The visibility of the toolbars in 
each Matrix Editor window can be set from the View | Toolbar menu. Default visibility and 
layout of toolbars can be set in the Options Tool (see Section 3.1.3). 

4.3.1 Tables 

Opening tables 

To open a Table Editor: 

1) Select Edit | Table Editor in the Launcher. 

2) Select a graph (e.g. ‘AlarmClock’) from the list (Figure 4-41), and click OK. 

3) Select the desired representation from the dialog that appears, and click OK. If you want 
to make a new representation select ‘Create new Table’. This selection opens the selected 
graph but allows you to make a different representation version of it. Thus, you can 
choose a different object type to show, or a different order and subset of the objects in the 
graph. 

 

Figure 4-41. Dialog for selecting graphs. 

→ The dialog for representation selection does not necessarily appear. It depends on the 
representations available and the current dialog options (see Section 3.1.3 Options Tool). 
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→ By keeping shift pressed during the open operation, you can open the graph without 
locking it. This is especially useful in a multi-user environment when you just want to 
view the graph and allow another user to change it at the same time. 

As a result, you should now have a Table Editor open on the selected graph. There are also 
many other ways to open a table, e.g. selecting a graph and choosing Open As Table… in a 
browser, selecting Graph | View | Open as Table… in another editor, or selecting an object 
in another editor and choosing to open its Explosions… or Decompositions… from its pop-
up menu. 

Creating tables 

To create a new table: 

1) Select Edit | Table Editor in the Launcher. 

2) Select the last item, ‘Create new graph’, from the dialog (Figure 4-41), and click OK.  

3) As a result a dialog appears asking you to select a method. Choose a method and click 
OK. 

4) Next a property dialog opens for the new graph. Fill in the properties and press OK. 

5) If the selected method has multiple object types, the Table Editor asks which object type 
should be shown in the table. E.g. when creating a table for a Data Flow Diagram the 
editor asks to select the object type: ‘Process’, ‘Data store’, or ‘External’. 

After you have answered these dialogs, an empty Table Editor will open on the new graph. 

Managing tables 

As in all editors in MetaEdit+, the Graph menu allows users to create, open and edit graphs. 
For example, the same function that was previously used to open a table can be accessed in 
the Table Editor from Graph | Open… as well. Similarly, a new table can be created by 
selecting Graph | New… and following the instructions above. 

To edit the properties of the graph itself select Graph | Properties…, and a property dialog 
for the graph will appear. In the dialog, the properties of the graph can be edited and 
modifications accepted by clicking OK. See Section 3.3.1 for more information on property 
dialogs. 

To access the Info Tool for the graph, select Graph | Graph Info… (see Section 3.3.3). 

The Graph menu also includes functions to view the graph shown in this table in other tools 
of MetaEdit+. The functions in the Graph | View submenu open this graph in the chosen 
editor or Graph Browser.  

Printing a table   

To print the table select Graph | Print…. You are first asked for the printer, then for the scale 
of the printout or how many pages you want to print over. By default, printing is of the whole 
used area of the table on a single page. Printing is described in more detail in Section 5.3. 

Often, a better option than printing for large tables is to export the table to a word processor 
or spreadsheet, as described below, and format and print it from there. 
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Generating code and documentation 

All reporting functions in the Table Editor can be accessed through the Graph menu. To 
select a report to be run:  

1) Select Graph | Reports | Run….  

2) Choose a report from the list dialog and press OK. 

After you have selected a report, the tool runs it and opens a window showing the report 
output, or a list of the file(s) to which report output has been sent. 

You can also access the report definition tool to make new reports or to modify existing ones. 
To do this, choose Graph | Reports | Create. The reporting tools are explained in more detail 
in Section 5.1.4. 

Exporting a table 

To export the table as tab-separated ASCII or as an HTML table select Graph | Reports | 
ASCII Export or Graph | Reports | HTML Export. These export functions open a report 
output tool from which the table can be saved into a file or copied directly into an external 
program, such as a word processor, spreadsheet or HTML editor. 

Closing a Table Editor 

To exit the Table Editor select Graph | Exit or use some other platform dependent closing 
mechanism: e.g. on Windows, click the X in the top-right corner of the window. 

4.3.2 Objects 

Each object (i.e. each row in the table) has a pop-up menu that includes all the functionality 
that is needed for creating, editing, linking, deleting and replacing elements of the table. The 
menu also includes the operations for making explosions and decompositions to other graphs. 

→ Note that only objects can be added in the Table Editor. Adding relationships and roles is 
not allowed, because the table representation is poorly suited to handling the binding of a 
relationship, its objects and roles.  

Adding objects 

To add an object (i.e. a row) in the Table Editor: 

1) Select the row above which you want to add the object (with the left mouse button). If 
none of the rows is selected, objects will be added to the last row of the table. 

2) Open the object’s pop-up menu (with the right mouse button).  

3) Select Add… from the menu. 

A dialog opens allowing you to enter information about the new object. Enter the required 
information and press OK. 
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Adding existing objects 

To add an existing element into the table select Add Existing… from the table pop-up menu. 
This works as in other editors. 

To add an existing element: 

1) Click the left mouse button at the row of the table above which you want to add an object. 
If there is no selection, the object will be added at the end. 

2) Open the pop-up menu with the right mouse button. 

3) Select Add Existing… from the menu.  

4) A Component Selection tool opens, initially allowing you to pick objects that are already 
defined in the current graph, but also allowing you to navigate to any object in the open 
projects. 

Objects of the table’s object type are shown with normal text, whereas other objects are 
shown in italics. Please note that all objects listed with normal text are not necessarily 
represented in the current table: they may be represented in a diagram, a matrix, or in 
another table of the same graph (see Section 6.2.2). 

5) Choose the objects you need, and press OK (for more information about the Component 
Selection Tool, see Section 3.3.2). 

Editing objects 

Information about each object can be edited by selecting Properties… from the pop-up menu 
or the Edit menu. There are also two shortcuts: double-clicking with the mouse and pressing 
Enter on the keyboard. 

As a result a property dialog opens allowing you to edit the information related to the object. 
See Section 3.3.1 for more information on property dialogs. 

Deleting objects 

To remove a design element, select it in the table and then choose Delete from its pop-up 
menu or the Edit menu. Note that there are different deletion policies that you can choose 
through the Options Tool (Section 3.1.3). 

Replacing objects 

To open the Replace Tool for an object in the Table Editor: 

1) Select the object to be replaced. 

2) Select Replace… from the pop-up menu or select Edit | Replace…. 

3) A Replace Tool will open. 

For more information about the Replace Tool, see Section 3.3.5. 
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4.3.3 Subgraphs 

Like other editors, the Table Editor provides functions to level graphs and to link objects in a 
table to other graphs. You can either view or create a decomposition, or view and create 
explosions from an object in a table to other graphs. These functions can be accessed as in 
other editors through the table pop-up menu and the Edit menu. See Section 4.2.4 for the 
description of this functionality for the Matrix Editor. 

4.3.4 Viewing and formatting 

Viewing a table 

The View | Selected… command allows you to hide or show selected properties of elements 
by hiding or showing columns of the table. Hidden properties are also omitted from the 
printing functions. View | Selected … opens a selection dialog like that in Figure 4-42, 
allowing you to choose the properties to be shown in the table. 

 

Figure 4-42. Dialog for choosing properties to be shown. 

To show all properties of the objects, select View | All. 

Sorting a table 

The table can be sorted by Format | Sort…. Figure 4-43 shows a dialog for selecting the 
sorting rules. It is possible to set up to three criteria for sorting as well as the sort order (i.e. 
ascending or descending) for each.  It is not necessary to define all criteria, as the empty ones 
are ignored when sorting. These rules are remembered as long as the Diagram Editor stays 
open, but closing the editor will discard them. 
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Figure 4-43. Sort table dialog. 

Setting column widths 

Column widths of the table can be adjusted in two ways. The first way, Format | Autowidth, 
adjusts all column widths according to the longest values of properties on columns so that 
they can all be seen. This functionality can be accessed from the toolbar as well. 

 The second way, Format | Widths…, opens a dialog for setting each column width. 
Figure 4-44 shows the Column Widths Tool start and end show which columns the setting 
will affect. You can set the width with the slider, which is to the same scale as the actual 
column width. If your column is wider than the dialog, you can make the dialog wider by 
dragging the bottom-right resize corner; you can also type the width in pixels directly in 
the Width box. To apply your changes press Save & Close. You can make changes to 
multiple ranges by pressing Save and then selecting a new range and width.  

 

Figure 4-44. Column Widths Tool. 

Showing the whole table  

The View | Fit Window to Table command (also available on the toolbar) scales the window 
to show the whole of the table. If the table is larger than your screen, your operating system 
may force the window to be smaller than the table.  
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Setting fonts 

In some cases, it may be necessary to set the font of the table. For that purpose, Table Editor 
offers a tool for selecting fonts. To do this, select Format | Font… and choose the font from 
the dialog that opens. The fonts available are generic descriptions, rather than specific fonts 
available on your computer. Using specific fonts would result in problems when moving to a 
different computer or platform with a different set of fonts. 

Refreshing the Table Editor 

Refreshing the table is needed when changes made to the conceptual graph by some other 
editor or changes made to the underlying metamodel need to be propagated to the currently 
open table. To do this, select View | Refresh (or press F5). 

4.3.5 Other Table Editor commands 

Undoing/redoing changes  

You can undo and redo all editing operations in the Matrix Editor. To undo the last operation, 
click the undo icon on the toolbar, or select Undo from the Edit menu. To redo the most 
recently undone action, click the redo icon on the toolbar, or select Edit | Redo. The menu 
items on the Edit menu show the name of the operation to undo or redo. 

To perform multiple levels of undo/redo operations at once: 

1) Select Edit | Undos/Redos… to see the list of possible operations. 

2) Select the last step you want to undo/redo. 

The number of undo/redo steps is unlimited within a transaction, but committing or 
abandoning will reset the undo/redo buffer. Also please note that the undo/redo buffer is 
global for the whole of MetaEdit+. As it is possible to have the same conceptual object in 
many graphs, this means that changes made in one editor can be undone/redone from another 
editor or from the MetaEdit+ Launcher. 

Cutting, copying and pasting objects   

To cut or copy an object: 

3) Select the object to cut or copy by clicking a row in the table. 

4) Select the Cut or Copy command from the Edit menu, pop-up menu or toolbar. 

Paste objects by selecting Paste from the Edit menu, pop-up menu or toolbar. Pasting objects 
simply creates new representations of the same objects: if you change a pasted object’s 
properties, you are also changing the original object. Any relationships or roles between the 
objects are ignored when pasting in the Table Editor. 

If you need to have true copies instead, breaking the links with the original elements, use 
Paste Special. To invoke Paste Special, select Edit | Paste Special…. A dialog will open for 
defining the depth of the copy (as in Figure 4-45). 
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Figure 4-45. Paste Special. 

The options in the Paste Special dialog are as follows: 

 No Copy provides the same results as the normal Paste command, i.e. only a new 
representation but of the same object. 

 Copy to Depth copies the contents of the elements down to the level entered into the 
number field. Elements below that level are shared with the original. 

 Deep Copy makes full copies, i.e. works like Copy to Depth to an unrestricted level. 

More details about copying to various depths are given in the description of the Replace Tool 
in Section 3.3.5. 
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5 Reporting and printing tools 

In this chapter we examine the tools of MetaEdit+ that are used to output design data from 
MetaEdit+ in the form of reports, code, documentation or hardcopy. 

5.1 REPORTING AND CODE GENERATION 

Code generation, documentation generation and checking reports are all performed in 
MetaEdit+ by running reports. Reports access information in the repository and transform it 
into various text-based outputs. With the Report Browser tool you can also make your own 
reports and queries on the repository.  

In the following sections we describe the reporting, document generation, and code generation 
features in detail, including how to create your own reports. 

5.1.1 Reporting 

MetaEdit+ offers reporting functions to check, review or document the design results. Some 
of the most useful reports are pre-defined into MetaEdit+ and they can be used to study the 
design results independently of the method in use. These method independent reports are: 

 Object List to describe all the objects included in the graphs. 

 Property List to describe all the properties of the objects. 

 Dictionary to print out all the objects with related definitions and documentation (taken 
from the documentation field of the object). 

 Object Connections to show how different objects are related to each other. 

 Checkings to list the objects that have no relationships with other objects (orphans), and 
any empty properties in objects. 

 Export graph to HTML produces an HTML file for web browsers. It shows any 
diagram representation of the graph as a GIF picture with a clickable image map, and 
describes the objects in the graph with their relationships and subgraph links. For more 
information on documentation generation see Section 5.1.2.  

 Export graph to Word includes the same design information as the above HTML report, 
but produces the file for Microsoft Word. This report uses a Word template called 
MetaEdit+.dot. By default, this template file is located in the reports sub-directory under 
the MetaEdit+ home directory. It specifies the styles, headers, cover page, and an 
automatic macro that saves the report output, initially in RTF format, to a Word 
document. The diagram is represented as an editable vector graphic picture in Word. 
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 XML to export the contents of a graph as a naive XML file, including objects within the 
graph with their properties. 

In addition to these method-independent reports MetaEdit+ provides several method-
dependent reports. Examples of these reports are ‘Autobuild’ and ‘Watch family 
documentation’ in WatchFamily graphs. Similarly, all code generation reports are method-
dependent (see Section 5.1.3). 

Running reports 

To use reporting: 

1) Select a graph (e.g. ‘2004Models’) in the Graph Browser in the Launcher.  

2) Press the Run Report button in the Launcher toolbar. Alternatively, open the pop-up 
menu with the right mouse button and select Reports | Run… (Figure 5-1). 

→ You can also run reports in a similar way from a Type Browser, or from any of the editors 
through Graph | Reports | Run…. 

 

Figure 5-1. Running reports for the graph. 

After the selection a dialog opens allowing you to select one of the reports that are available. 
The available reports are those defined in that graph type, its supertypes, or the supertype of 
all Graph types, Graph itself. The report you select is then run on the graph you selected, and 
a Report Output tool opens showing the text generated by the report (Figure 5-2). 
Alternatively, reports can be generated directly to files: then a window will open listing the 
file names and sizes. If a file could not be written to, the window will show the operating 
system’s message stating why not, e.g. the directory did not exist. The output intended for the 
file will be opened in a Report Output tool, named after the desired file. 
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Figure 5-2. Example of a generated report. 

In the Report Output tool you can view the generated report output. You can also edit it with 
the normal text editor functions in the pop-up menu, Edit menu or toolbar (see the 
corresponding functionality in the Text Editor in Section 3.3.4). 

The Report Output tool also includes functions for saving the report to a file, inserting ASCII 
text from a file, and printing the report (for printing see also Section 5.3). It also provides the 
possibility to set word wrapping and the base font for its text display. 

To exit from the Report Output tool select File | Exit. 

5.1.2 Documentation generation 

Design information can be published from MetaEdit+ to other applications, allowing you to 
review designs and document a project. MetaEdit+ has pre-defined project and graph 
documentation reports which create HTML files for web browsers and a .DOC or .RTF 
document file for Microsoft Word.  

Graph documentation 

Graph documentation reports are available for all graphs. The graph documentation report 
documents a single graph into a file. Graph documentation includes: 

 Information about the graph name, graph status, personnel who have worked on the graph 
and free-form graph documentation. These are retrieved from the graph’s properties, and 
are thus only available for graph types that define matching properties. 

 If there is a diagram representation, a picture of the diagram. The picture in HTML 
documentation is a GIF file with a clickable image map, and in Word it is an editable 
vector graphic picture.  

 A short table of contents of the graph, including object names and their documentation. 
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 Detailed descriptions of each object: its name, properties, links to other objects and 
possible explosion or decomposition links. 

 The Word document also includes a cover page with the status of the graph documented, 
generation date of the report, author of file (from Word), and document file name. 

To create documentation for a graph: 

1) Select any graph (e.g. ‘2004Models’) in the Graph Browser in the Launcher.  

2) Press the Run Report button in the Launcher toolbar. Alternatively, open the pop-up menu 
with the right mouse button and select Reports | Run…. 

3) Choose ‘Export graph to HTML’ or ‘Export graph to Word’. 

Depending on your choice the generated Graph documentation is opened in a web browser or 
Word. 

→ Note that the generated files are stored by default in the reports subdirectory of the 
MetaEdit+ startup directory. The location is specified in the ‘_default directory’ report. 

Project documentation 

In addition to documenting individual graphs, documentation can be created for the whole 
project. For this purpose the graphs that you want to document for the project must be defined 
with a Project Model (see Figure 5-3). Project Model is a specific modeling technique for 
illustrating the graphs belonging to a certain project, the relationships between graphs, and 
any subprojects of this project. Subprojects can be decomposed into other Project Models. 

→ The Project Model graph type is defined in the demo repository. Note that the Project 
Model graphs are not created automatically, but must be created and maintained 
manually. You can thus have several Project Models to generate different sets of 
documentation, e.g. one for the analysis phase and another for the design phase. 

 

Figure 5-3. An example of a Project Model. 
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As with graph documentation, the project documentation reports can produce HTML files or a 
Word document file. The Export to HTML and Export to Word documentation reports create 
the following information: 

 The Project name and description, its current status, the project manager, and the 
personnel involved, with their contact details. All this information is retrieved from the 
Project Model’s own properties. 

 If there is a diagram representation, a picture of the diagram. For HTML documentation 
the picture is a GIF file with a clickable image map. For Word it is an editable vector 
graphic embedded in the document. 

 A dictionary of the graphs belonging to the Project Model, along with their descriptions. 
Each graph name forms a hyperlink to its detailed documentation, generated with the 
corresponding Graph Documentation report. For HTML, each graph is generated to a 
separate HTML file; for Word, each is generated as part of the whole project file. 

Hence, project documentation creates documentation pages for a selection of graphs for the 
whole project. The Word document file also includes a cover page with document 
information, and a table of contents. 

To create project documentation: 

1) Create a Project Model graph (make sure you are in the ‘demo’ repository and have 
opened the ‘mcc’ project, where the Project Model graph type is defined). 

2) Enter information about the project (such as name, personnel etc.) to the graph properties.  

3) Open the Project Model as a diagram. 

4) Add new graph objects to the Project Model, attaching existing graphs as their properties 
(see Section 3.3.1 for Property Dialog functions). 

→ You may also create relationships between graph objects and define subprojects. 

5) Generate project documentation by running either ‘Export to HTML’ or ‘Export to 
Word’. 

As a result, the report creates documentation files and opens them in a web browser (Figure 
5-4) or in Word, if your system supports this. 
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Figure 5-4. Browsing HTML-based project documentation. 

5.1.3 Code generation 

Code generation works similarly to other reports described in the previous section. Depending 
on the method used and languages to be generated various constructs can be produced 
automatically.  

In MetaEdit+ code generation reports are predefined for C++, Smalltalk, CORBA IDL, Java, 
and Delphi in the object-oriented methods’ Class Diagrams, and for SQL in Entity-
Relationship models. Descriptions of each report can be found from the comments at the start 
of that report’s definition. You may look at these in a Report Browser as described in Section 
5.1.4. 

These methods are often found in fixed-method CASE tools, and the code MetaEdit+ 
generates is similar to the code generated from such tools. As the methods do not specify 
sufficient information to generate full code, only skeletons or headers are generated in 
general. In contrast, the Watch project, being an example of domain-specific modeling, 
contains full code generation.  

As with reporting, code generation is performed with the Report Browser. Code generation is 
available from the Graph | Reports | Run… menu or the Run Report toolbar command that 
are available in all editors, as well as through the Report | Run… menu or Run Report 



 Reporting and printing tools 

User’s Guide 5-7 

Launcher toolbar button in Graph and Type Browsers when a graph is selected. For example, 
to generate and compile Java code for the Watch example: 

1) Choose the ‘2004Models’ WatchFamily graph in the Graph Browser. 

2) Press the Run Report button in the Launcher toolbar. Alternatively, open the pop-up 
menu with the right mouse button and select Reports | Run….  

3) Select ‘Autobuild’ from the dialog that appears. 

As a result of the selection Java class definitions are written into files, compiled and executed 
in a web browser as a testing environment. 

In line with the other customizable metaCASE features of MetaEdit+, code generation can be 
extended to cover other languages or methods. Thus, as with normal reports, specifications of 
code generation can be modified with the Report Browser. This function is explained in the 
following section. 

5.1.4 Report Browser: making your own reports 

Instead of running pre-defined reports you can also modify them or create your own reports. 
This can be done with the Report Browser. The Report Browser is a special text editor for 
creating, editing and managing reports. It allows you to view, edit and run available report 
definitions, and to create new reports for your needs. 

An empty Report Browser window is shown in Figure 5-5. 
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Figure 5-5. Report Browser. 

Components of a Report Browser 

At the top of the Report Browser window there is a menu bar and a toolbar. The toolbar 
carries the commands (in this order) for creating, saving and executing a report definition, 
cutting/copying/pasting text in editing area, undoing changes, changing graph type, deleting a 
report definition and reading/writing report definition(s) from/to a file.  

Below the toolbar the Report Browser has three list boxes and an editing area at the bottom. 
The Report Box, the left list box, offers a list of reports that are defined for the currently 
selected Graph type. The center list box is the Concept Box, where you can select what to 
view in the right list box: Graph, Object, Port, Role or Relationship types of the current 
method, or report language code templates. The code templates have been categorized to 
make them more accessible. The category ‘Templates’ contains all command templates, while 
sub-categories ‘General’, ‘Control’ and ‘External I/O’ contain only templates for commands 
of that type. 

The right list box, called the Choice Box, provides either a tree of concepts of the type or a 
list of the commands in the category that has been selected in the Concept Box. Select any of 
the listed items to paste it and its type identifier if needed ( . for Object, : for Property, > for 
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Relationship, ~ for Role and # for Port) into the Editing Area. Under the list boxes is the 
editing area, which shows the currently selected report definition. The editing area supports 
the normal editing operations (cut, copy, paste, select, find, replace) and font formatting. 

In the following we shall describe the features and functions of the Report Browser. 

Opening a Report Browser 
1) Select any graph in a Graph Browser.  

2) Open the pop-up menu with the right mouse button.  

3) Select Reports | Create  

→ You can also open a Report Browser in a similar way from a Type Browser, or from any 
editor through Graph | Reports | Create. 

As a result of the operation a Report Browser opens as illustrated in Figure 5-5. Based on the 
graph type of the selected graph, the Report Browser is opened for making reports on that 
particular graph type. For example in Figure 5-5 the Report Browser is open for graphs of 
type ‘WatchFamily’. Similarly, if a Report Browser is opened from an editor the graph type is 
automatically that of the graph in the editor. To manage report definitions for other methods 
use Report | Change Graph Type… in the Report Browser. 

Making a new report definition 

Reports are always defined specific to a given method, because the report uses the data 
structures of the method in its definition. The following report definition is appropriate only 
for WatchApplications, thus for testing it you should have a Report Browser opened for 
WatchApplication. 

To make a new report select Report | New… from the menu or toolbar. You will be asked for 
the name of the new report (Figure 5-6). Enter a name like ‘Test’ and press OK.  

 

Figure 5-6. Entering a name for the new report. 

The contents of the editing area are now: 
Report 'Test' 
 
endreport 

The meaning of these lines is described in the following subsections, but now we can 
continue the definition. The next step is to select the operation and object type that we will be 
operating on. To proceed with report definition, put the cursor on the blank (second) line: 

1) Select the ‘Control’ (or ‘Templates’) category in the Concept Box (with the left mouse 
button).  
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2) Double click ‘foreach’ from the Choice box.  
Or 

2) Select ‘foreach’ from the Choice Box with the left mouse button and select Insert 
from the Choice Box pop-up menu.  

The contents of the editing area are now: 
Report 'Test' 
foreach type  
{ 
} 
Endreport 

If the inserted template has an argument, e.g. a condition or type filter, that part will be 
selected for you in the report definition to ease the insertion of proper content. For instance, 
here the keyword ‘type’ will be selected, as you will need to replace that with an actual type. 

→ For the following templates: /* */, if, foreach, do, dowhile, you can also make some 
existing text in the report definition become the body of an inserted template. Select the 
text and hold down the shift key while inserting a command template. For example, to 
insert an ‘if’ command around an existing part of the report definition, select that part, 
hold shift down and double-click the ‘if’ template. The ‘if’ template will be inserted 
around the existing part, which becomes the ‘then’ block, and the condition part of the ‘if’ 
template will be selected.  

After operation selection we proceed by selecting an object type. Because we are interested in 
State objects: 

1) Select the text type in the Editing Area if it is not already selected. 

2) Click ‘Object’ in the Concept Box. 

3) Select ‘State [Watch]’ and choose Insert from the Choice Box pop-up menu. 
Alternatively you can double click ‘State [Watch]’ from the Choice Box. 

As a result of the selection the text .State [Watch] is added into the Editing Area, 
replacing the selected type text. Notice that the concept was automatically preceded with its 
type character, the dot (others being : for Property, > for Relationship, ~ for Role and # for 
Port). 

The next step is to add the desired operations for listing the objects into the report. The 
operations to be performed for each object of the specified type (in this case State) are placed 
within the curly brackets. To print out the name of each State: 

1) Place the mouse cursor after the opening bracket. 

2) Select ‘Object’ from the Concept Box. 

3) Open the sub-branch for State [Watch] in the Choice Box. 

4) Insert State name from below State [Watch] in the Choice Box tree view. 

After this operation the report specification looks like this: 
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Report 'Test' 
foreach .State [Watch]  
{:State name; 
} 
endreport 

Notice that every statement in a report should be followed by ‘;’ and you must thus add this 
character at the end of the state name. It cannot be added automatically, as often you will 
want to form a chain of several type references. 

Running reports 

Now, if we think that this report might work, we can test it by running it by selecting Report | 
Run… from the menu bar or toolbar. This operation runs the report specification against a 
graph of the current type: you will be asked to specify which graph in a dialog. We can run 
and adjust the report until we are satisfied.  

We notice however, that we need to add some strings into the output and that we should 
separate the output for each State onto a new line. To make these modifications we extend the 
report definition as below: 

Report 'Test' 
foreach .State [Watch]  
{ 'State : '; 
 :State name; 
 newline; 
} 
endreport 

By running the report definition again, we can see what the result looks like (Figure 5-7): see 
Section 3.3.4 for more information about the Report Output Tool. 

 

Figure 5-7. An example of a report output. 

Editing report definitions 

To view and edit existing report definitions select any of the reports from the Report Box. 
After the operation the report definition will be shown in the Editing Area. If your current 
report has been modified and not saved, you will be prompted whether to save it first. 

→ A new report only appears in the Report Box when it has been saved.   
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You can continue making the ‘Test’ report. For example, the next major improvement for the 
‘Test’ report could be adding for each State a list of other States it is connected to. After this 
modification the new report definition should look like: 

Report 'Test' 
foreach .State [Watch] 
{  'State : '; 
   :State name; 
   newline; 
   'Connects to: '; 
   newline; 
   do ~From>()~To.State [Watch] 
   {  '  '; 
      :State name; 
      newline; 
   } 
   newline; 
} 
endreport 

The behavior of this report definition is explained in more detailed in Section 5.2.1. For now, 
we will concentrate on the use of the Report Browser. When we run the modified report, the 
result looks like Figure 5-8 below. 

 

Figure 5-8. Report output for use of data stores. 

Font formatting in reporter 

Layout of reports can be modified by formatting fonts according to their type (underline, italic 
or bold) and size. Font formatting options are applied by selecting the item and pressing one 
of the shortcut keys (Help | Shortcut keys, see also Section 3.3.4). 
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Saving report definitions 

Report definitions can be saved with the menu selection Report | Save… (or from the toolbar 
or with the keyboard shortcut Ctrl+S). If the current report has been modified but not saved 
and Report Browser is closed or another report definition is chosen from the Report Box the 
tool will ask whether the report definition should be saved. 

Writing reports to files 

Report | Write to file… (or the corresponding toolbar command) lets you write the current 
contents of the editing area to a text file. Note that only the text is saved, not any formatting 
applied with shortcut keys.  

Reading reports from files 

Report | Read from file… (or the corresponding toolbar command) lets you read an existing 
report definition from a text file. When reading a report from a file, you are normally warned 
if the report would have the same name as an existing report. Also, the report is not actually 
saved, but is left in the text area, ready to be saved explicitly or via a prompt when you select 
another report or close the Report Browser. You can also select multiple reports to be read at 
the same time. In this case, each report is saved automatically without further interaction with 
user. 

Building more complicated reports 

When your reporting needs progress beyond what is comfortable to write in a single report, 
you can split your report into subreports. A subreport is just a normal report definition, run 
with the subreport; ‘subreport name’; run; command from another report. The 
subreport is run as if the full contents of the definition of the subreport were directly included 
in the definition of the parent report. They thus inherit the same set of open files, and same 
report stack as the parent report. See the definition of the subreport command in the next 
section for more details and ways of using subreports. 

Reports whose names begin with '_' are hidden from the list shown to the user when choosing 
Report | Run… elsewhere than the Report Browser (e.g. from a Diagram Editor). Names like 
this should thus be used for reports that are intended only for use as subreports, e.g. if they 
assume that the report output is already going to a file, or that something other than a graph is 
already in the report stack. If necessary, a user can still see and even run these reports 
elsewhere by holding down shift while choosing Reports | Run….  

Writing reports allows you to take advantage of some powerful object-oriented principles. If 
your reports follow subgraph links to a different graph type, it is often best to create a 
subreport in that graph type, rather than defining it in the original graph type. This is similar 
to choosing which class to define a method in when programming. Similarly, if a report you 
write is applicable to more than one graph type, there is no need to duplicate it to both graph 
types: simply define it in a common supertype, or in the supertype of all graph types, Graph 
itself. This is similar to the principle of inheritance. 
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5.2 REPORT DEFINITION LANGUAGE 

The MetaEdit+ Report definition language is used to define reports for code and 
documentation generation, report-based text fields in symbols, and report identifiers for non-
properties. The code and document generators are defined using the Report Browser (as 
explained in Section 5.1.4). The reports for text fields in symbols are entered in the text field 
formatting dialog within the Symbol Editor, and the reports for non-property identifiers are 
entered in the metamodeling tools (for more information about these, please see ‘MetaEdit+ 
Method Workbench User’s Guide’).  

In this section, the report definition language and its use will be described from the Report 
Browser’s point of view, with occasional notes where the other two uses of reports work 
differently. 

5.2.1 Getting started with the Report Definition Language 

The Report Definition Language is a simple scripting language with commands for navigating 
through design models, extracting information from design elements and outputting it to a 
window or file. There are also a number of additional utility commands that enable for 
example various user interventions or execution of external programs. These commands are 
explained in detail in the following sections, while Section 5.2.7 provides a quick reference to 
them. 

Before learning about the individual commands, let us concentrate first on the basics of the 
Report Definition Language. Consider the following example report definition for the Watch 
example: 

01  Report 'Test' 
02  foreach .State [Watch] 
03  {  'State : '; 
04     :State name; 
05     newline; 
06     'Connects to: '; 
07     newline; 
08     do ~From>()~To.State [Watch] 
09     {  '  '; 
10        :State name; 
11        newline; 
12     } 
13     newline; 
14  } 
15  endreport  

This example illustrates the basic features of a report definition. Report definitions accessed 
from the Report Browser always carry the header token Report and the name of the report 
definition (line 1). Similarly, report definition is closed by endreport token (line 15). 
These header and end tokens, however, are not present in those report definitions that are 
associated with text fields in symbols or type identifiers. 
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All reports operating on the graph level, like our example here, must access their member 
elements like objects, relationships, roles and ports within a top-level foreach loop. In the 
above example (lines 2 – 14), we loop through the instances of the ‘State [Watch]’ object type 
and retrieve specific information from them to be reported. For each state, we want to report 
its name and the states it is connected to. After the foreach command you will notice the 
use of the ‘.’ prefix character before the name ‘State [Watch]’. The prefix characters ‘.>~#:’ 
make the distinction between Objects, Relationships, Roles, Ports and Properties. For 
example, in line 2 the ‘.’ preceding the type name tells the report generator to expect an object 
as the next retrievable element. 

In line 3 we enter the loop: lines 3 – 14 will be executed once for each ‘State [Watch]’ in the 
graph. Outside the loop we can say that we are ‘in’ the graph; within the loop we can say that 
we are ‘in’ a ‘State [Watch]’ object. 

In lines 3 – 5 we first output a string ‘State : ’, then the value of the ‘State name’ property of 
the current ‘State [Watch]’ object and then complete the output with a line break. Again, 
please note the ‘:’ prefix before ‘State name’ that denotes that a property will follow. Lines 6 
– 7 simply output the string ‘Connects to: ’ followed by a line break. 

Lines 8 – 12 contain an important example of a very basic feature of the report definition 
language: navigation through bindings. In this case, we want to find out all other ‘State 
[Watch]’ objects the current object is connected to, so we use the do command to loop 
through all of them. After the do command you will see the following token: 

~From>()~To.State [Watch] 

Though this may look a bit cryptic at the first glance, it just tells to find all ‘From’ roles for 
the current object first, then follow them through the relationship in that binding to the 
respective ‘To’ roles and thence to the ‘State [Watch]’ objects connected to these roles. The 
‘~’ prefixes denote the roles and the ‘>’ prefix refers to the relationship. The only extra trick 
here is that – unlike previously where we used exact type names to access design elements – 
we now use the special() token after ‘>’ to access any kind of relationship that is bound to 
the ‘From’ roles. Within the body of this inner loop we thus iterate over all State objects that 
are reachable in one From-To ‘hop’ from the outer loop’s State. 

From here on, the rest of the inner loop is pretty clear: output some spaces, then the name of 
the accessed object and a line break. After the do loop the report definition is reasonably 
trivial, just setting a line break before the main loop is iterated again. 

As a general rule, report keywords should always be preceded by white space (space, tab, or 
carriage return) and followed by a semicolon, ‘;’. An exception is the chaining of type names, 
where the type prefix ‘.>~#:’ is sufficient to end the previous type name, e.g. 
‘>Transition~To;’. 

5.2.2 Design element access and output commands 

Commands in this category access the design elements and retrieve information from them for 
the output. 
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Property 

A property can be specified by its local name prefixed by ‘:’ 

:property local name; 

Note that this is the local name of the property in the current non-property type, not the name 
of the actual property type.  

Properties of non-properties in containing loops can be accessed by immediately following 
the property statement with a level number and a semicolon: 

:property local name;level number; 

E.g. :Documentation;1; refers to the Documentation property of the object in the loop 
immediately containing the current loop. If no level number is specified the default is 0, the 
current loop. Note that outside of all loops the current element is the graph the report is being 
run on. 

Object type 

An object type can be specified by its name prefixed with ‘.’ 

.object type name; 

Relationship type 

A relationship type can be specified by its name prefixed with ‘>’ 

>relationship type name; 

Role type 

A role type can be referred to by its name prefixed with ‘~’ 

~role type name; 

Port type 

A port type can be referred to by its name prefixed with ‘#’ 
#port type name; 

Please note that it is not possible to navigate to an object, relationship or role from a port 
instance. This is due to the fact that the same port instance is used in each object instance, and 
thus it may be associated with several objects, relationships or roles. There is no way to make 
a distinction between them from within the report, which only knows that it is ‘in’ a port in a 
certain graph. Navigating to a port thus forms a dead end for further navigation. Instead, 
navigate to the role, and from there query or report the information you need from the port, 
then navigate to the object.  

() 

All instances of a metatype (Object, Property, Role or Relationship) can be denoted by () 
instead of a type name. This is especially useful when you want to loop over, say, all objects, 
regardless of their type, e.g. 
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.(); 

The brackets can also contain one or more type name strings, separated by |. A type name can 
contain wildcards, e.g.  

.(Class* | Package) 

will run for all Classes, Class-&-Objects, and Packages. 

If a type name string is immediately preceded by a caret ^, instances matching that type string 
are disallowed, e.g. 

.(St* | ^State [UML]) 

will run for instances of Start or Stop, but not State [UML] or Note. 

5.2.3 General commands 

This category contains the basic and often used commands other than those used to access 
design elements. 

Report header 

The report header is the name of the report: 
report 'data flow report' 

For brevity’s sake, this is not present in the reports used in metamodeling tools for report 
identifiers, and in the Symbol Editor for symbol label report elements. 

Report end 

Reports end with an endreport statement: 
endreport 

For brevity’s sake, this is not present in the reports used in metamodeling tools for report 
identifiers, and in the Symbol Editor for symbol label report elements. 

Comments 

Comment sequence is started with /* token and terminated with */ token. 
/* This is comment */ 

Please note that the comment text may contain any ASCII characters, but may only contain 
the following text sequences in legally closed pairs: ', if, else, endif, {, }, /*, */. 

Line end 

Each statement within the report body (except the foreach construct) ends with a semicolon. 
Note that several statements can be written on the same line by separating them with 
semicolons ‘;’, and preferably white space after the semicolon. 
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Newline 

As well as being allowed as part of a string, new lines can be inserted in the report output by 
the keyword newline. 

newline; 

Strings 

The strings to be reported appear as they are written inside ' single quote marks. To include a ' 
in a string write it twice '' (2 single quotes). 

'This will appear as it is here'; newline; 
'This will ''appear'' a little different';  

would appear like this in the report output: 
This will appear as it is here 
This will 'appear' a little different 

Type 

The name of the current element’s type can be printed to the report output by: 
type; 

An example of what is printed for a type is ‘State [Watch]’. 

Types of elements in containing loops can be accessed by following the type; with a level 
number: 

type;level number; 

E.g. type;1; refers to the type of the current element in the loop immediately containing the 
current loop. If no level number is specified the default is 0, the current loop. Note that 
outside of all loops the current element is the graph the report is being run on. 

Identifier 

The identifier of the current element is printed by: 
id; 

If an element has an identifying property, the string representation of that property forms its 
identifier. If an element has no identifying property, e.g. if it has no properties, the name of its 
type forms its identifier. If an element has a report identifier, the output of that report forms 
the identifier. 

IDs in containing loops can be accessed by following the id; with a level number: 

id;level number; 

E.g. id;1; refers to the ID of the loop immediately containing the current loop. If no level 
number is specified the default is 0, the current loop. Note that outside of all loops the current 
element is the graph the report is being run on. 

Unique object identifier 

Each design element within the system has a unique object identifier. This can be printed by: 
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oid; 

The object identifier is of the form 12_234, where the number before the underscore refers to 
the repository area in which the element is located and the number after the underscore is the 
unique identifier for the element within that area. This object identifier is thus useful when a 
unique tag for an element is required, e.g. if the element has no properties, or if the identifier 
should remain the same even when the element’s name changes. 

Like types and normal identifiers, object identifiers in containing loops can be also accessed 
by adding the level number after oid;: 

oid;level number; 

Instructions similar to those with type and id apply with the use of level numbers with 
oid. 

5.2.4 Control and navigation commands 

This category contains the commands for navigating through the design models and 
structuring the report definitions: loops, choices, following decomposition/explosion links and 
subreports. 

Foreach loop 

The main control structure of a report loop is the foreach loop. In a typical report the foreach 
clause selects all elements of the specified type to be operated on. The elements are processed 
in alphabetical order of type name then identifying property. 

A foreach loop can only be used when the current element is a graph: this is always the case 
at the start of a report. The element to be looped over cannot be a property: only objects, roles 
and relationships are appropriate. The operations that will be performed on the retrieved 
elements are written within the {}. 

As well as selecting the type of the elements, a foreach loop can specify that a property of the 
element must be equal to a fixed string with the optional ‘where’ keyword. 

foreach .objType where :propName = 'value' 
{ /* Operations for the elements */ } 

If clause 

Conditional clauses contain a condition and parts that are performed if the condition is true 
(‘then’ part) and parts that are performed if the condition is false (‘else’ part). The following 
table summarizes the available comparison operators. 

Condition Semantics 

= Equal to 

=~ Matches: similar to = but allows the use of wildcards * (0 to 
many characters) and # (1 character) on the right side of 
condition clause 
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<> Not equal to 

The ‘not’ keyword can be used before the condition to reverse it. There is a possibility to test 
whether a unary condition is true or false by giving only the value to test and leaving the 
condition and other value out. In this case the true part will be performed if the first value is 
not empty: unary tests can also be reversed by adding not before the value. Boolean 
properties can also be used as unary tests. 

if :property; = 'value' 
then /* commands executed when true */ 
else /* commands executed when false */ 
endif 

Do loop 

The do loop iterates over a set of things that are related to the current element. The do loop 
can also be performed over properties. For example one could query the relations of the 
objects like this: 

do >relType 
{/* Operations for relationships */ } 

The dowhile clause differs from the do clause in that it exits immediately from the loop 
when the last retrieved thing has been reported. Thus any actions in the ‘tail’ of the loop are 
left off the report. This should be used for avoiding trailing strings (e.g. commas or spaces) 
between the items to be reported, e.g. 

      do .Process {id; ', ';} produces “1.0, 1.1, 1.2,” 
 dowhile .Process {id; ', ';} produces “1.0, 1.1, 1.2” 

Note that the do and dowhile loops differ from foreach. foreach is used when the current 
element is a graph, and loops over all instances of the specified type in the graph. do and 
dowhile are used when the current element is an object, role or relationship, and loop over 
only those instances of the specified type that are attached to the current element. As 
mentioned above, do and dowhile can also be used when the current element is a collection 
property, and then they loop over all elements in that collection. 

Special do and dowhile loops also exist for lines of text properties, decompositions and 
explosions: see below. 

Lines of text properties 

The do and dowhile loops can also be used for iterating over the lines of a property of data 
type Text. Note that the currently selected element should be the object, role, relationship of 
graph which has the text property, and the operator for the do loop should be the local name 
of the text property. The loop is then executed as many times as there are lines in that text 
property: use id; to output the current line.  

do :property 
{ id; } 

This is particularly useful for translating line breaks in a property into character sequences 
which represent a new line or paragraph in a particular formatting language, such as RTF or 
HTML. The example below adds a <BR> tag in HTML; the newline; is simply for clearer 
formatting of the HTML source. 



 Reporting and printing tools 

User’s Guide 5-21 

do :Documentation 
{ id; '<BR>'; newline; } 

It can also be used for programming languages where a comment is preceded by a certain 
character sequence, and is not allowed to extend over more than one line. The first example 
below shows how to make sure each line of a comment is preceded by the comment sequence, 
and the second example strings all the lines together into one long line, effectively replacing 
each carriage return with a space. 

do :Documentation 
{ '// '; id; newline; } 
 
'// '; 
dowhile :Documentation 
{ id; ' '; } 

Explosions 

The links of an object into related explosion graphs can be followed through the ‘explosions’ 
keyword. The related explosion graphs can be operated on in the loop, e.g.: 

do explosions { 
 ' '; 
 id;  
 newline; 
} 

makes a list of related explosion graphs. A foreach loop could also be used within the loop: it 
would then operate on the explosion graphs. 

Decompositions 

The link of an object into a decomposition graph can be followed through the 
‘decompositions’ keyword. The related decomposition graph can be operated on in the loop, 
e.g.: 

do decompositions { 
 ' '; 
 id; 
 newline;  
} 

makes a list of related decomposition graphs. A foreach loop could also be used within the 
loop: it would then operate on the decomposition graph. 

Note that a do decomposition loop’s contents are executed at most once: an object may only 
have one decomposition. The loop structure is however used to maintain the similarity with 
explosions. 

Subreport 

Instead of defining a single large report you can separate the report into several subreports, 
which can call each other using the Subreport template: 
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subreport; 'name'; run; 

All output from commands between subreport and run is directed to a temporary stream, 
where it builds up the name of the report to run. Normally, the only command would be a 
single string, e.g. ‘name’ above, but any report commands can be used, e.g. the name of the 
current element’s type could be used to call different reports. 

The subreport to run is looked up from the type of the current graph (in the closest containing 
loop), through the supertypes of that graph type to the Graph metatype. Thus graph types can 
override reports in their supertypes, by defining a report with the same name. In particular, 
you can override the pre-defined reports from the Graph metatype by defining a report of the 
same name in a graph type. For example you could add a new ‘Export graph to HTML’ report 
to Class Diagram to output more detail for the individual Attributes and Operations of each 
class. 

5.2.5 External I/O commands 

The commands in this category are used to control and redirect the report output stream. The 
category also includes utility commands that enable printing of diagrams and execution of 
external commands from within the reports. 

Write 

By default, report output is directed to a Report Output tool, from which it can be printed, 
saved to a file, or copied and pasted to another application. Report output can also be directed 
to a file, and different parts of the output can be written to different files: 

filename; 'name.txt'; write; 
/* report output commands here */ 
close; 

Between filename; and write; there can be any report commands, all of whose output goes to 
building up the filename to be used. A useful command here is prompt…ask, which opens a 
dialog asking the user for a string, and then outputs that string: this then is used in building up 
the filename, just as any output from any other keyword: 

filename;  
prompt;  

'Enter file to output '; 
id;  
' to?'; 

ask;  
write; 
/* report output commands here */ 
close; 

The filename can also include information about directory paths.  

All commands between write and close output to the file specified. The close keyword 
immediately closes the output stream and writes the file. Commands after close will send their 
output to whichever output stream was in force before the filename command.  
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At the end of the whole report a dialog will show how many characters were written to each 
file. If an error occurs trying to write to a file, the dialog will show the error message and 
output for that file will be redirected to its own Report Output tool. 

Append 

Append works like write with the exception that it does not overwrite the old file if it already 
exists, but rather adds the generated report to the end of the file.  

filename; 'name.txt'; append; 
/* report output commands here */ 
close; 

To write several times to a file in a report, when it is impractical to keep the file open, you can 
open it the first time with write (to overwrite any old version), and use append each time you 
open the file later in the report. 

Read and output 

To open an existing plain text file and add its contents to the report output stream, use the 
template: 

filename; 'name.txt'; read; 

Print 

The diagram for the current graph can be exported to the printer, a PICT file or a GIF file 
using the Print template: 

filename; 'name.ext'; print; 

If the file named is 'lpt1', the diagram is printed directly to the default printer, scaled to fit on 
a single page. If the filename ends in .pct or .gif, a PICT or GIF file is generated showing the 
whole diagram at 100%. Again, all output between filename and print keywords goes to 
building up the filename to export to.  

For HTML files MetaEdit+ automatically creates imagemap information to make GIF 
pictures clickable. When a filename;...;print; command is executed in the report, if the stream 
that is open after the print; command is a file named *.htm*, an image map will be written to 
that stream at the current position. That position should thus not be inside any other tag; other 
than that, it may be anywhere in the body of the HTML file.  

The image map includes a polygon entry for each object, based on the connection points of 
that object. The href parameter for each entry is generated by an automatically run subreport, 
_imagemap_href. The default for this is defined in Graph, and makes the link point to a local 
target named with the oid of the object, e.g. #16_2876. It also uses onMouseOver and 
onMouseOut to display the name and type of that object in the browser status bar. If the name 
or type contains an apostrophe, Netscape 4.5 gives a JavaScript error: 4.6 and Internet 
Explorer 4.0 do not have this problem. 

You may override the default _imagemap_href report in your own Graph types by making 
reports there with the same name. For instance, Project Model defines its own such report. 
Add the USEMAP="#filename.gif" parameter to the IMG tag: the filename.gif should be 
exactly the same as the SRC parameter, preceded by #. 
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External 

External commands, e.g. compilers, can be executed using the External template: 
external; 'javac '; id; '.java'; execute; 

Again, all output between external and execute keywords goes to building up the command to 
be executed. For example, the command above would run a Java compiler on a .java file 
named after the current object, e.g. ‘javac Stopwatch.java’. Commands are executed 
immediately they are encountered, and the report continues executing without waiting for the 
command to return. To block report execution during the external command, substitute the 
final execute command with an executeBlocking command, i.e. 

external; 'javac '; id; '.java'; executeBlocking; 

Path name separator 

The separator character for path name components varies between operating systems, e.g. ‘\’ 
in Windows but ‘/’ in Unix. To overcome this problem in reports aimed for cross-platform 
usage, use the 

sep; 

keyword to output the separator character for the current platform. 

Ask 

During a report run a string can be prompted from the user by using the Ask template: 
prompt; 'Enter a string'; ask; 

This shows the user a dialog with the specified prompt text. The text the user enters is then 
output to the report output, useful for example to name generated files. 

5.2.6 Hints and tips 

In most cases writing a report definition is a reasonably straightforward task, but it is still 
sometimes good to be aware of certain existing solutions or techniques for advanced use of 
the report definition language. In this section we give some hints and tips related to the report 
definition language. 

Context 

While writing report definitions, it is important to keep in mind the context you are operating 
on. For example, when diving through an explosion link, the context changes from the 
original graph to that of the explosion graph, which may be of a different graph type. This 
means that the parts of the report definition that handle the explosion graph must be written 
according to that graph’s metamodel. Similarly, when accessing properties, you may 
encounter a situation where a non-property is used as a property, and therefore you have to be 
aware of what kind of information you can retrieve from it. 
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Loop-backs 

Navigating via a relationship while navigating through bindings may sometimes produce 
unexpected results. Consider the following expression when navigating from an object: 

do >Transition.() 

What we probably wanted to do with this was to access all objects that the current object is 
connected to via a ‘Transition’ relationship. However, navigating to the relationship leaves us 
‘in’ that relationship, and when we try to navigate from there to objects, we can get to not 
only the object we wanted, but also back to the object we started from.  

The simplest solution is to specify the role types, effectively making the relationship directed: 
do ~From>Transition~To.() 

If those role types are not used with other relationship types, it is also be possible to omit the 
relationship entirely, and navigate from the From role to all To roles contained in the same 
binding: 

do ~From~To.() 

Even if the role types at either end of this binding are of the same type, this is still possible. 
Navigating in one step from a role to roles, there is no way to get from the role back to itself. 
For instance, if there is an Association relationship with just Involved roles: 

do ~Involved~Involved.() 

If there is a need to check the type of the relationship in this kind of construction, remember 
that we cannot insert >Association between the roles. That would bring us back to the same 
problem we started with, i.e. from the Association we could get back to the same Involved 
role we came from. Instead, we can check the relationship type with an if statement: 

do ~Involved~Involved 
{ if >Association; then  

do .() 
{ ... } 

 endif; 
} 

 

Subreports and modularization 

Subreports provide a useful mechanism for modularization of report definitions. However, 
organizing and calling subreports can get fairly complex without a good report hierarchy. A 
good technique to support report hierarchies is to use the name of a type as the name for the 
report definition related to that type. This enables you to call subreports using the type 
keyword to define the name of the executed subreport: 

subreport; type; run; 

The obvious benefit of this approach is that it saves the user from writing multiple if clauses 
when deciding which subreport to run when there are several available. This solution is also 
extendable: if a new type becomes available as one choice among others, it can be handled 
just by adding a report of the same name for it. 
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For practical examples of using subreports, please see the code generator for Watch example.  

Checking instance uniqueness 

To check that a given object type only has one instance per graph, use the following report 
definition: 

Report 'Check XYZ instances' 
foreach .XYZ 
{ 
  foreach .XYZ 
   {if not oid = oid;1; then  
      prompt; 'Object type: '; type; ' found several 
        times in this graph!'; ask;  
   endif;} 
} 
Endreport 

When running the report, a dialog will be shown if the graph contains more than one 
occurrence of XYZ. Answer 'Cancel/No' to that and the following dialogs. If no duplicates are 
found, the report results in an empty output window.  

You can of course change the action from prompt; to simply output a string, but note that if 
there are N objects, each will be reported N-1 times. 

Ordering reported objects 

Objects are sorted by type, id (name), and oid (internal id) – the last makes sure that even 
objects with the same name and type are always reported in the same order. There is no way 
to change that order in the output. If you need a specific order, you could consider exporting 
to a file then sorting it using another command (DOS sort, Excel etc.). 

Variables 

As the report definition language is deliberately kept simple, no variable support has been 
built within it. As most reports are a series of loops within loops, you can refer to the current 
element on the stack of an outer loop using e.g. id;1; . The number says how many loops 
further out to go, and can be used with id, oid, type and :PropertyName.  

If you need to perform more complicated operations during reports, you can use the reporting 
language to export the data you need to a file in a simple format, and then have it call another 
program to operate on that data. For instance, the Autobuild report in the Watch example 
generates the code and then calls a compiler, and the Export to Word report calls a macro in 
the Word template supplied.  

Another possible use of variables is to store state that should persist between report runs, or to 
parameterize reports. A better solution then is to have that information as properties in the 
model, e.g. of the top level graph from which the report is run. 
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5.2.7 Quick reference 

A quick reference of the report definition language commands is provided in the following 
table: 

:property_local_name 
Accesses the property with local name property_local_name in the current 
non-property. To report each line of text separately for text field properties, 
use a do loop. 
.object_type_name 
Accesses the instance(s) of the object type called object_ type_name. 
>relationship_type_name 
Accesses the instance(s) of the relationship type called 
relationship_type_name. 
~role_type_name 
Accesses the instance(s) of the role type called role_type_name. 
#port_type_name 
Accesses the instance(s) of the port type called port_type_name. 
() 
Substitute for any type reference to allow all types. Parentheses can also 
include type names with wildcards * separated by |, to allow all matching 
types. 
/* comment */ 
Comments can be placed between /* and */. 
Decompositions 
Use as the argument of a do loop to navigate to the decomposition graph 
associated with the current object (i.e. do decompositions { } ). 
Do type_arg { body } 
Dowhile type_arg { body } 
Navigates to the elements specified in type_arg that are related to the current 
object, relationship, or role, and runs body for each. Use dowhile to omit the 
last fixed text elements on the final iteration. To simply iterate over all objects 
etc. in a graph, use foreach instead. 
Endreport 
End token for the report definition. 
Explosions 
Use as the argument of a do loop to iterate over the explosion graphs 
associated with the current object, relationship or role (i.e. do explosions { } ). 
external; command; execute; 
external; <>; executeBlocking; 
Executes an external command defined by command (e.g. as run from the 
command line). Use executeBlocking to hold the report execution until the 
external command has been completed. 
Foreach type_arg { body } 
Iterates over the current graph’s elements specified by type_arg, running body 
for each. For navigation from a current object, role or relationship, use do or 
dowhile instead. 
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filename; filename_arg; append; body; close; 
Append to the file called filename_arg the report output stream from the 
commands in body. 
filename; filename_arg; print; 
Exports the diagram of the current graph into the file called filename_arg or to 
the printer. Filename_arg must be ‘lpt1’ for the printer, or have an extension 
of .gif or .pct for bitmaps and vector graphics respectively. 
filename; filename_arg; read; 
Appends the contents of the file called filename_arg to the current report 
output stream. 
filename; filename_arg; write; body; close; 
Write to the file called filename_arg the report output stream from the 
commands in body, overwriting the file if it already exists. 
id; 
Outputs the identifier of the current element. 
if condition then then_body else else_body endif 
If condition is met, executes the commands in then_body, otherwise executes 
the commands in else_body. Condition can be =, =~ (wildcard) or <>. 
newline; 
Adds a line break into the output stream. 
oid; 
Output the unique object identifier of the current element, e.g. 13_2342. 
prompt; prompt_arg; ask; 
Prompts for input from user with a dialog showing the output of prompt_arg 
and appends it to the current output stream. 
report 'report_ name' 
Start token for the report definition, defines also the report_name (not used in 
reports associated with text fields in symbols and type identifiers) 
sep; 
Output the path name separator character (e.g. ‘\’ in Windows but ‘/’ in Unix). 
subreport; report_name_arg; run; 
Executes the report whose name equals the output of report_name_arg, with 
the current stack and report output. 
type; 
Output the type name of the current element. 

 

5.2.8 Syntax 
STRING : "'" CHAR* "'"  

where CHAR is any character from the ASCII 
character set; a ' character must be doubled 

 
NAMECHAR : "a"|"b"|..|"z"|"A"|..|"Z"|"0"|..|"9"|"_"|"-" 
 
NAME : NAMECHAR {NAMECHAR | " "}* NAMECHAR 
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 | NAMECHAR NAMECHAR 
If NAME contains a space, the whole name 
should have a ";" after it, or one of ".>~#" 
forming the start of the next element in a 
chainClause 

WILDNAME : ["^"] {NAMECHAR | "*" | "#"}* 
If WILDNAME contains a space, the whole name 
should have a ";" after it, 

 
report : headersection clause* endsection 
 
headersection : "report " STRING 
 
endsection : "endreport" 
 
clause : literal 
 | newlineClause 
 | separatorClause 
 | simpleClause 
 | comment 
 | loop 
 | ifClause 
 | fileClause 
 | subreportClause 
 | askClause 
 | externalClause 
 | chainOutputClause 
 
literal : STRING "; " 
 
newlineClause : "newline; " 
 
separatorClause : "sep; " 
 
simpleClause : {"id;" | "type;" | "oid;"} 

[{"0"|..|"9"}* "; "] 
 
comment : "/*" COMMENTTEXT "*/" 

where COMMENTTEXT may be any ASCII characters, 
but may only contain the following text 
sequences in legally closed pairs: ', if, 
else, endif, {, }, /*, */ 

 
loop : {"do" | "dowhile"} argClause 

"{" clause* "}" 
 | "foreach" graphEltClause 

["where" propClause "=" STRING] 
"{" clause* "}" 

 
ifClause : "if " condition "then " clause* ["else " clause*] 

" endif" 
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condition : ["not "] 
{argClause | literal} 
[comp {argClause | literal}] 

 
comp : "=" | "<>" | "=~" 
 
fileClause : outputFileClause | readClause | printClause 
 
outputFileClause : "filename; " 

clause* 
{"write; " | "append; "} 
clause* 
"close; " 

 
readClause : "filename; " clause* 

"read; " 
 
printClause : "filename; " clause* 

"print; " 
 
subreportClause : "subreport; " clause* 

"run; " 
 
askClause : "prompt; " clause* 

"ask; " 
 
externalClause : "external; " clause* 

{ "execute; " | “executeBlocking; “ } 
 
chainOutputClause : [chainClause] propClause "; " 
 
chainClause : chainClause chainClause 
 | graphEltClause  
 | propClause  
 
propClause : ":" NAME 
 
graphEltClause : objClause  
 | relClause  
 | roleClause  
 
objClause : "." typeChoiceClause 
 
relClause : ">" typeChoiceClause 
 
roleClause : "~" typeChoiceClause 
 
typeChoiceClause : NAME 
 | "()" 
 | "( " WILDNAME {" | " WILDNAME}* ")" 
 
argClause : chainClause "; " 
 | portClause "; " 
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 | decompClause "; " 
 | explClause "; " 
 
portClause : "#" typeChoiceClause 
 
decompClause : "decompositions" 
 
explClause : "explosions" 

5.3 PRINTING  

MetaEdit+ allows printing of system designs through the Graph | Print… command in the 
Diagram Editor, Matrix Editor, and Table Editor, and File | Print… in the Report Output tool. 

When you print you are first asked for the printer. If you are printing from one of the editors 
you are then asked for the scale of the printout or how many pages you want to print over (see 
Figure 5-9). By default, printing is of the whole used area of the graph, scaled to fit on a 
single page.  

 

Figure 5-9. Print settings dialog. 

You can choose to print at a different scale or over a certain number of pages in two different 
ways. Changing the print settings with the Scale field or Default button will make the 
printout have exactly that scale, and the printout will automatically take more pages if 
necessary but does not try to fill the whole of every page. 

Changing the settings with the sliders of Pages wide / tall fields will make the printout fill the 
whole of every page in one dimension. The resulting scale factor is shown in the Scale field. 
Note that the number of pages you specify may not all be used, since the printout is always 
scaled uniformly in the x and y directions. 

You may also print only the visible area of the editor window by clicking this option in the 
Print Settings dialog. If you apply this option, please scale and zoom the editor window as 
desired before printing. 

When you press OK in the print scale dialog the output is sent to the printer. 
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6 Repository and data model 

This chapter describes the heart of MetaEdit+: the Object Repository and its underlying meta-
metamodel or data model. Basically the data model forms a higher level structure defining the 
structure of both the design information and the method information stored in the repository. 
With this single data model, design information is shared between the various tools and 
editors and methods are integrated. Furthermore, this chapter describes the basic features of 
the multi-user version of MetaEdit+ in terms of sessions, transactions and locking. 

6.1 OBJECT REPOSITORY 

The heart of the MetaEdit+ environment is the Object Repository. It is located on a server, or 
in the case of a single user version of MetaEdit+ on a local disk. Alternatively, if your 
computer can access a network drive, the repository can be located there, allowing remote 
work and a measure of non-simultaneous data sharing: for the latter each user must of course 
have a MetaEdit+ license. 

All information in MetaEdit+ is stored in the Object Repository, including methods, 
diagrams, matrices, objects, properties, and even font selections. Hence, modification of 
system designs (or even methods) in one tool or MetaEdit+ client is automatically reflected 
everywhere it appears, guaranteeing consistent and up to date information. Similarly, 
reporting and code generation are based directly on the information stored in the repository. 
Only temporary data such as which windows are open and where, which varies between users 
and platforms and thus cannot be shared, is not stored.  

6.1.1 Repository operations 

The Object Repository itself is designed to be mostly invisible to users. The user accesses it 
only through the tools of MetaEdit+. Hence, if you create objects with any of the tools they 
will be automatically stored into the repository and you do not need to consider repository 
operations. 

The use of the repository is visible only when MetaEdit+ is started, when you open and close 
projects, when you want to commit or abandon a set of changes to your models, and when 
you exit MetaEdit+.  

Opening the repository and starting MetaEdit+  

When you start MetaEdit+, the first thing to do is to log in by pressing the login button in the 
Startup Launcher (Figure 6-1).  
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Figure 6-1. Startup Launcher. 

Select your repository from the list (Figure 6-2). Initially you will probably be interested in 
browsing the example graphs supplied by MetaCase with the methods, so select the ‘demo’ 
repository. Please note if there is only one repository available, the dialog illustrated in Figure 
6-2 is not shown but MetaEdit+ will use this repository by default. 

 

Figure 6-2. Choose a repository. 

Next you will be prompted for your name and password as in Figure 6-3. You may also need 
to enter some path information: see the separate Installation Sheet for details. 

 

Figure 6-3. Entering user name and password. 

A successful login will automatically open the main MetaEdit+ Launcher. If the login fails 
you probably need to change the path information as described later on in this section. 

Opening projects 

You will then be asked which project you want to open. When the selected projects have been 
opened, MetaEdit+ will ask you to choose a default project. The default project defines in 
which project new graphs will be stored. 

A repository is composed of projects, each of which contains a set of graphs that describe a 
particular system, and possibly some metamodels. On a lower level, each project exists as an 
area in the repository. If a project is opened that contains models but not their metamodels, 
the area of those metamodels will be opened quietly in the background, so that the 
metamodels from the other project are available, but that other project is not considered as 
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being open, e.g. its graphs are not visible in browsers. When opening projects, such a project 
is shown in the list with an asterisk ‘*’.  

Saving your work   

The Commit and Abandon buttons in the Launcher (Figure 6-4) or menu selections 
Repository | Commit and Repository | Abandon… accept or reject the work you have done, 
allowing you to undo all operations back to the last commit. Therefore, you can choose how 
often you want to store design information. The time taken to execute a commit or abandon 
operation depends on the amount of data loaded, and the amount of new or changed data. 

In the multi-user version, commit and abandon also release any locks that are no longer 
needed, and retrieve the latest data from the repository. 

 

Figure 6-4. Commit and abandon buttons in the Launcher. 

Exit and emergency exit 

When you exit MetaEdit+ normally, it commits your current transaction and logs you out 
(Repository | Exit…). MetaEdit+ also has an operation called emergency exit, which exits 
from the Object Repository without saving the work done since the last commit, and closes 
MetaEdit+. To use emergency exit keep the shift key pressed when exiting, either with 
Repository | Exit… or by closing the Launcher. 

Change of repository location 

Each client knows the location of the repository from the Databases Roots file called 
‘artbase.roo’. This file includes information about the available repositories: their names and 
directories. 

In a single user version of MetaEdit+ the Roots file is normally located in the same directory 
as the executable and image files of MetaEdit+. The production repository itself is usually 
located by default in a sub-directory of the MetaEdit+ directory called ‘db’. The evaluation 
repository, which is distributed with MetaEdit+ and includes the examples, is in a sub-
directory called ‘demo’.  

With a multi-user repository there are two options: Either each client has its own Roots file or 
they use a common Roots file located in a shared directory on the server. In the latter case, 
both clients and server must specify the directory where the shared Roots file is on the server. 
The repository will then be located in a sub-directory of that directory. If all clients use only 
one server, the management of the repositories and their location becomes easier if only one 
Roots file is used. Conversely, if each client uses more than one server then each client should 
have its own local Roots file. 

The location information of the Roots file is managed from the Startup Launcher (Figure 6-5). 
To change the roots file directory, press the Options button to open the Options Tool, go to 
the Paths page and enter the directory name into the Databases Roots Directory field (see 
Figure 6-6). The directory name can be specified relative to the startup directory of 
MetaEdit+, as an absolute local directory with or without a drive, as a directory on a mounted 
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drive, or (in Windows) as a UNC path. UNC paths are recommended for multi-user situations 
where both clients are server run on Windows.  

 

Figure 6-5. Startup Launcher. 

 

Figure 6-6. Options Tool Paths page for entering the databases roots directory. 

The Roots Browser button in the Startup Launcher opens the Roots Browser for specifying 
the names and directories of repositories (Figure 6-7). 
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Figure 6-7. Roots browser. 

Information about new repositories can be added, renamed, and removed from the pop-up 
menu of the repository list. Changes to the repository list must be explicitly saved (press the 
Save button) to store the information into the roots file. You can close the Roots Browser by 
pressing the Close button: it will warn you if you have made changes and not saved them.  

If a repository is specified with a relative directory, that directory is calculated relative to the 
startup directory of MetaEdit+, not relative to the location of the roots file. In a multi-user 
situation with a shared roots file, directories must therefore be fully specified, as either UNC 
paths (recommended on Windows) or mounted drives. 

6.1.2 Repository tools 

MetaEdit+ also includes tools for managing the repository. Some of the tools are available 
only when you log in as System Administrator, others are available to any user, and are 
accessed through the Repository | Options menu in the Launcher. For a more detailed 
description of the repository operations see the ‘MetaEdit+ System Administrator’s Guide’. 

6.1.3 Multi-user functions 

MetaEdit+ automates all the functionality connected with supporting multiple users: it is 
perfectly possible to use it without knowing anything of the underlying principles. Users, 
however, are generally more curious than that, and an understanding of a few of the basics of 
the multi-user functionality will enable them to use MetaEdit+ more effectively, and give 
them a better sense of being in control. 

There are three basic concepts that we will use in our explanations: session, transaction, and 
lock. 

Sessions 

In MetaEdit+ a session is defined as the time from when a user logs in to the repository to 
when he logs out. As a rough guide, a session would normally last for a workday or some part 
of a day, and is generally the same as the time for which the user is running MetaEdit+. If a 
user wants, he can however exit MetaEdit+ without ending his session — more about this 
later. Each session is composed of one or more transactions. 
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Transactions 

As a term, transaction may be familiar to users of older style databases, where it basically 
represents an atomic unit of work. In MetaEdit+ there are some differences, but the basic 
understanding remains the same. As far as other users are concerned, your transaction is an 
atomic unit of work: until you end your transaction, they cannot see any of the work you have 
done during that transaction. You end a transaction either explicitly by committing it or by 
logging out.  

Because your changes are not visible to other users until you commit them, transactions 
provide a measure of atomicity: people do not get to see your work until you are ready for 
them to see it. Transactions also provide a measure of a large-scale undo functionality: if you 
decide that you have taken a wrong turn in your design work during a transaction, you can 
abandon that transaction. All the changes you made during that transaction will be thrown 
away and not written to the repository, and you will start a new transaction in the same way as 
for commit. 

Locks 

In the everyday world, a person locks something if he wants to prevent others from 
manipulating it or removing it. A lock will prevent changes — your bike wheel disappearing, 
or your house being robbed — but in general will not prevent others seeing something (they 
can look at your bike, or peer in through your windows). The situation is in many ways 
similar in MetaEdit+, but here the main aim is to prevent two people making changes to the 
same information, rather than directly destructive acts. Thus, if another user has locked 
something, you can still look at it, but you cannot change it. 

When you change a piece of information in MetaEdit+, it will first be locked, and only if that 
lock was successful will your change be allowed. A lock is successful if nobody else has held 
a lock on that piece of information in a transaction that overlaps with yours. 

→ By keeping shift pressed while opening a graph or property dialog you can open it 
without locking it. This is especially useful in a multi-user environment when you just 
want to view the graph or properties and allow another user to change them at the same 
time. 

Transactions in use  

The normal length for a transaction will depend largely on the way of working in an 
organization. If there is a need for very fast updates of information between different 
designers, transactions may last from half an hour to an hour. Where such rapid updating is 
not necessary, users can reduce the overhead of ending and starting transactions by using 
longer transactions. To help decide how best to use transactions we lay out some of the basics 
in the next few paragraphs. 

At the start of each session, when a user logs in to the repository, a transaction is started for 
that user. The repository will remember its state at that instant, and throughout the transaction 
the repository will provide information as it was at the instant the transaction was started. 
Similarly, none of the changes the user makes to the information in the repository will be 
visible to other users until the user ends his transaction by committing it. At that point all his 
changes will be written to the repository, and will then be available to other users, but only 
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read by them when they next start a transaction (remember that their current transactions will 
still be using the information available from the time they were started). 

Thus for one user’s changes to be visible to another user, the first user must commit his 
transaction, and the second user must start a new transaction after that, either by ending his 
transaction (and thus starting a new transaction) or by logging in (if he is not already). 

To summarize: the situation is as if you read from the repository only at the start of a 
transaction, and write to the repository only at the end of a transaction. 

Locks in use 

In MetaEdit+, locks are used differently depending on the kind of information and the current 
circumstances. Here we explain the types of locks and the different locking strategies in use in 
MetaEdit+. 

There are two types of lock in MetaEdit+, transaction locks and session locks. A transaction 
lock is released (the information is unlocked) at the end of the current transaction, releasing it 
for other users. A session lock persists over into each new transaction, until the information is 
unlocked by some other action. For instance, graphs are session locked while they are open in 
an editor, and the session lock is only released when the user closes the editor. 

The interval between your lock and your change varies with different kinds of information: 
most often it is negligible, but with some information, particularly graphs, locks are taken 
when you first open the graph, even though you may not change it immediately, or indeed at 
all.  

6.1.4 Locks and the user-interface 

These different types of lock and locking strategies are designed to reflect the normal pattern 
of CASE usage, to give the most efficient and invisible support. 

Starting and ending sessions and transactions are actions that are explicitly carried out by the 
user. Locking, on the other hand, is performed automatically by MetaEdit+ on behalf of the 
user, based on the user’s actions. Why this distinction? Virtually every action in MetaEdit+ 
requires some kind of locking operation or check, and the burden on the user of manually 
setting and releasing the locks would be huge. In addition, the safety of the work done in a 
transaction depends on the correct locks being obtained at the correct times: any mistake, and 
the transaction will probably be unable to commit because of conflicting changes with another 
user. 

Types of data 

For our purposes, we can divide data in MetaEdit+ into three kinds: 

 conceptual graphs 

 representational graphs and their elements 

 conceptual objects, relationships, roles and properties 
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A representational graph is a diagram, matrix or table. A conceptual graph is the ‘real’ data 
that underlies that representational graph: a conceptual graph may have several different 
representations. Information stored by a representational graph and its elements includes the 
positions of individual symbols, the order of items on an axis in a matrix, and the widths of 
the columns in a table. Correspondingly a conceptual graph stores information about which 
objects belong to the graph, how they are connected together via relationships, and what other 
graphs they explode to. 

Locks in editors 

These first two types of data are session locked in connection with opening an editor on a 
representational graph. MetaEdit+ will automatically try to obtain locks both for the 
representational graph, and for the underlying conceptual graph. The success of these locks 
determines which actions the user may perform in that editor: if one or both locks fail, the 
editor will still open, but some of the menu items will be hidden, and other e.g. mouse 
operations may have no effect. You can view lock information in editors through Info Tool 
(Graph | Graph Info). 

For instance, if a diagram is opened and locked successfully, but the conceptual graph cannot 
be locked, the user will be able to move symbols around in the diagram, but not be able to add 
new objects or relationships to the graph. He will however be able to add a symbol for an 
object that already exists in the conceptual graph (shift-click). If neither lock was obtained, 
the user’s actions will be restricted to scrolling, zooming, viewing selected types, and editing 
the properties of the objects etc. in the graph. 

For as long as the editor remains open, the user will keep the locks he initially obtained on 
opening it. If he wants to relinquish the locks, or to try to gain more locks, he should close 
and reopen the editor on that representation graph. 

Short-lived locks 

Whilst locks in editors are generally held for a while, maybe over several transactions 
(session locks), other locks in MetaEdit+ are often held only for a few seconds (although their 
effects will be felt by other users throughout any transaction overlapping the one where these 
were locked). These are the transaction locks on individual objects, relationships, and roles, 
and on their individual properties. 

The most common use of such locks is in property dialogs. When a user opens a dialog on an 
object’s properties, MetaEdit+ attempts to lock all that object’s properties, so they can be 
changed. If one or more of the locks fail, then no locks are taken, and the user can only view 
the properties in the property dialog: the OK button will be grayed. If all locks were obtained, 
the user will be able to press the OK button to accept his changes, and the locks will be 
released then. 

Similar short-lived locks are taken in various other circumstances, often so that their success 
is not noted in any particular way, but a failure to obtain a lock will be shown to the user as a 
warning dialog. In general these warnings are no real cause for concern, and the user will be 
able to continue working as normal. 
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Locks and creating new graphs 

When a user creates a new graph, it is automatically added to the collection of graphs owned 
by the current default project. This collection is of course also used by other users, and so 
changes to it by two users in overlapping transactions would normally not be possible. 
MetaEdit+ uses a special locking strategy for these collections, though, which normally 
allows many users to add to them simultaneously. Under certain circumstances however it 
may happen that the collection is locked so that a user cannot create a new graph in that 
project.  

As with other locking problems, the solution is to have the other user whose lock conflicts 
with yours commit their transaction, and then for you to commit your transaction. In that way 
you will see the new graph the other user created, and also be able to lock the collection to 
add your new graph. 

6.2 DATA MODEL 

To understand how to build models as well as reuse and link design information between 
models you should know something about the higher-level structure of the repository, i.e. the 
data model. In this chapter we describe the underlying data model. 

Basically the data model defines: 

 What aspects of your design information are stored in the Object Repository.  

 How the various tools of MetaEdit+ manage that information. 

 How reporting, document generation and code generation retrieve information from the 
repository.  

 How new system development methods can be implemented into MetaEdit+.  

In the following the structure of the data model is explained with eight general rules. 

6.2.1 Tool independence 

The first rule, tool independence, lets you view and edit the same design information in any of 
the MetaEdit+ tools; even at the same time. You can open any of your graphs in a Diagram 
Editor, Matrix Editor, or Table Editor and the underlying graph is basically the same: only its 
representation differs (Figure 6-8). Because of this tool independence changes made to graphs 
in one of the tools are also reflected by other tools representing the same graph. 
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Figure 6-8. Tool independence. 

6.2.2 Representation independence 

The second rule extends the tool independence, allowing you to have multiple representations 
of the same graph made with the same tool. For example we could have two different diagram 
representations of a graph: the first representation could be aimed at programmers and the 
second, omitting some details, at managers. 

To understand representation independence two aspects need to be separated: the concept and 
its representation. Table 6-1 illustrates the difference. Information in the Object Repository 
can be viewed as a two-by-two grid. The vertical axis represents the distinction between types 
and instances, i.e. between methods and the models made with them. The horizontal axis 
represents the distinction between concepts and representations, e.g. between a given 
conceptual object and a particular representation of that object as a symbol at a certain place 
in a diagram. A conceptual object is one that just has a type, properties and maybe a 
decomposition, appears in reports and browsers, and in other CASE tools would have been 
considered as an entry in a Data Dictionary.  

 Concept Representation 

Type Method components, 
e.g. a graph type 

Property dialogs, symbols 

Instance Model components, 
e.g. a graph 

Diagrams, matrices, tables 
and their contents 

Table 6-1. Representation independence. 

In MetaEdit+ each concept can have multiple representations, and all representations of a 
given concept refer to the same concept. For example at the graph level (graph can be loosely 
equated with model) each graph in MetaEdit+ can be viewed and edited either as a graphical 
diagram, as a matrix, or as a table. Because the graph is conceptually the same in all the 
representations, changes of the graph’s properties in one representation will also affect other 
representations of the same graph. 

Moreover, each model can have multiple representations of the same paradigm: diagram, 
matrix or table. For example, the object model of a sales system can have multiple diagram 
representations, and the conceptual information is common for all of them.  
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Creating and modifying representations of graphs 

Representation management for graphs is accessible in two ways: when they are created or 
used, and when they are removed. An example of the former can be found every time a graph 
is opened with a selected editor and a dialog for creating new representations or selecting one 
of the available representations opens. 

Deleting graph representations 

Another aspect of managing representations is their deletion. Graph representations can be 
removed through browsers by selecting the graph and choosing Delete Representations… 
from its pop-up menu. This operation opens a dialog showing a list of representations together 
with information about their type (i.e. diagram, matrix or table) and creation date. 

Element representations 

The conceptual graph also includes information about the elements of the graph, such as its 
objects and relationships. Representation independence also covers these elements: any 
element can have multiple representations in the same representation, in the same 
representation paradigm, or it can be represented in different tools differently.  

An example of the first can be found from Figure 6-9 in which a concept tempOffset can have 
multiple representations in the same diagram. An example of the second is the situation in 
which the concept tempOffset is represented in several different diagram representations. An 
example of the last element representation is a situation in which the concept tempOffset is 
represented as a rectangle in a selected place of the diagram, and in a matrix representation 
the same entity can form part of the axis of the matrix. Still in all of these representation 
alternatives the design information about the tempOffset is the same and changes to that 
information through any of these representations will also affect other representations of the 
tempOffset. 
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Figure 6-9. Three representations for the concept ‘tempOffset’. 

6.2.3 Concepts of the data model 

The data model defines what constructs your design information consists of. In MetaEdit+ the 
structure of the data model is based on the GOPPRR data model. GOPPRR is an acronym 
from the words Graph-Object-Property-Port-Role-Relationship. Each of these is called a 
metatype. The GOPPRR metatypes may be described as follows: 

Object 

An object is a thing that exists on its own. Examples of objects are a Button, a State, and an 
Action that belong to a WatchApplication or Class and Object that belong to an UML Class 
Diagram. All instances of objects support reuse functionality: an existing object can be reused 
in other graphs by using the add existing function. 

Relationship 

A relationship is an explicit connection between a group of objects. Relationships attach to 
objects via roles. An example of a relationship is a Transition that belongs to a 
WatchApplication or an Inheritance and an Association that can be found from UML Class 
Diagram. 
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Role 

A role specifies how an object participates in a relationship. Examples for a Transition 
relationship in WatchApplication are the roles From and To, which specify how the objects at 
either end of the Transition participate in the relationship. Similarly, in Inheritance 
relationships there are two kinds of roles: Ancestors and Descendants. 

Port 

A port is a part of an object to which a role can connect. For example, an Amplifier object 
might have a port for analog input, a port for digital input, and an analog output port. Roles 
connecting to each of these will have different semantics. Ports are defined for an object type, 
and all instances share those same ports. 

Graph 

A graph is a collection of objects, relationships, roles, and bindings of these to show which 
objects a relationship connects via which roles. A graph also maintains information about 
which graphs its elements explode too. Examples of graphs are WatchApplication and UML 
Class Diagram. 

Property 

A property is a describing or qualifying characteristic associated with the other types, such as 
a name, an identifier or a description. 

The GOPPRR metatypes are applied on both the type and the instance level, e.g. a graph type 
could be WatchApplication, and an instance of that would be a particular WatchApplication, 
e.g. ‘Stopwatch’. Graph types contain object types, whereas graphs contain objects. 

As stated in the second rule, representation independence, each of these concepts (apart from 
property) can have multiple representations (Figure 6-8) even in different representational 
paradigms (i.e. diagram, matrix, table). 

6.2.4 Properties and non-properties 

According to the fourth rule the concepts of GOPPRR can be divided into two categories: 
properties and non-properties. Figure 6-10 illustrates the division. Graph, Object, Port, Role 
and Relationship can all have properties. In MetaEdit+ these properties are created, edited and 
viewed through property dialogs. The property dialogs work similarly in all tools of 
MetaEdit+: to test a property dialog open it by selecting Properties… from any non-property 
pop-up menu. 
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Figure 6-10. Properties and non-properties. 

Data type 

The property has two additional characteristics: it has a data type and its values can be shared 
to other similar properties. Data types of the properties include: 

 String (e.g. name of a state) 

 Number (e.g. thread of execution of message) 

 Boolean (e.g. primary key?) 

 Text (e.g. documentation field) 

 Collection of items (e.g. attributes of a class) 

 Non-property (e.g. an attribute in an attribute list of a class may itself be an object). 

Property types of data type String can further specify which widget is used in property dialogs 
for inputting their values. The widget type is one of the following: 

 Input Field: a normal one-line text entry field (the default). 

 Fixed List: a pull-down list of values: only values in the list are allowed.  

 Overridable List: a pull-down list of values: the user can also type a value which is not 
in the list. 

 Editable List: a pull-down list of values: the user can also type a value which is not in the 
list. Such new values are added to the list for this property type in this project. 

 External Element: a one-line text entry field, whose values are intended to refer to 
external file names. These external files can be opened with the Execute command from 
the widget’s pop-up menu. 

For the list widgets, the initial contents of the list are specified in the property type. 

For collection data types, the property type must also specify the type of the contents, which 
can be either a simple string or a non-property type. Similarly property types with non-
property data type must specify which non-property they may contain. In this way complex 
property types can be built up. An example of a complex property can be found from object 
type Class in object-oriented methods because it has a collection of attributes and methods as 
properties and each attribute or method itself is an object, and as such can have one or more 
properties. In principle these new properties could be again complex ones and therefore they 
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could have their own properties and so on. MetaEdit+ does not limit the number of complex 
properties or their depth in any way: you can even have cyclic structures. 

Property sharing 

A particular property can be shared between two or more non-properties, meaning that 
changes to the property via one non-property are also reflected in the other non-properties. 
Therefore the property is basically defined only once and several properties refer to the same 
value. For this to be possible, the property in each of them which is to be common must have 
the same property type, and the data type of that property type must be string, number, or text. 

This can be used in e.g. class diagrams, so that a ‘Superclass’ string property in one class can 
be shared with the ‘Class name’ string property in the superclass. Thus if the ‘Class name’ of 
the superclass is changed, this will also be reflected in the ‘superclass’ property of the 
subclass. (Another, better way of achieving the same result would be to have Superclass 
property with a Non-property data type of Class: that way the whole superclass can be linked, 
not just its name). 

The property sharing can be accessed through property dialogs by clicking the property field 
and selecting Share Property… from the pop-up menu (see Section 3.3.1 to see how 
property sharing can be accessed). Note that if you change the property value in one place all 
other non-properties that have that property will show the changed value as well. 

To remove property sharing, select the shared field and choose Remove Sharing from the 
pop-up menu. Therefore, by making both commands one after another you can copy property 
values from other non-properties, and remove the sharing so changes to one no longer affect 
the other. 

6.2.5 Parts of the graph 

The fifth rule defines the parts of the graph. Each graph consists of a set of objects and a set 
of bindings as in Figure 6-11 (for more information about bindings, see the next section). 
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Figure 6-11. Parts of the graph. 

6.2.6 Bindings 

The information about how the objects, ports, roles and relationships in a graph are connected 
is stored as bindings in that graph. Each binding stores a relationship, two or more roles, and 
for each role, an object and optionally a port (Figure 6-11). Figure 6-12 provides an example 
of a binding in diagram representation. 

 

Figure 6-12. Binding components. 

Graph types also contain bindings, that specify what kinds of bindings are legal in graphs of 
this type: for instance, a WatchApplication specifies that a binding can exist for a Transition 
with a State in a From role, a State in a To role, a Button in an Event role and an Action in an 
Action role. 

6.2.7 Decomposition structure 

Depending on the method in use, an object (e.g. a State in a WatchApplication) can be 
decomposed into a new graph (Figure 6-13). This feature is usually known as decomposition 
or leveling as it forms a hierarchy of models. 
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Figure 6-13. Decomposition structure. 

Note that only zero or one decomposition is allowed for an object, and applies in all graphs 
containing that object. A graph can however be the target of a decomposition of multiple 
objects. Decomposition links are normally between graphs of the same type. 

6.2.8 Explosion structure 

Each object, relationship or role in a graph can also be linked to other graphs via explosion 
structure (Figure 6-14). The explosion structure allows to select one element from the graph 
and explode that to a new graph. An object (or a relationship or a role) can have a different set 
of explosions in each graph where it is used. Explosion always happens by first selecting one 
object, unlike decomposition where several can be selected. Explosion is often used between 
different graph types. 

 

Figure 6-14. Explosion structure. 

As with decomposition, explosion structures are also method dependent. An example of a 
explosion graph can be found from most object-oriented methods, in which an Object or Class 
in an Object Diagram can be further described in a State Diagram by exploding it into a new 
graph. 

6.3 METHOD INTEGRATION 

One of the most powerful features of MetaEdit+ is that you can integrate methods and 
therefore also design information based on those methods. Basically, the integration features 
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allow you to link and reuse data across different methods, maintaining a flow of information 
between different methods.  

By linking we mean that you can link object elements to other graphs. Linking of objects to 
graphs is accomplished by using either decomposition structures or explosion structures (see 
Sections 6.2.7 and 6.2.8 for more detail).  

An example of decomposition can be found from the Watch example in which a state in a 
WatchApplication model can be decomposed into a subdiagram. Also, most of the class 
diagrams found in MetaEdit+ support decomposition of objects and their relationships into 
new graphs. 

All object-oriented methods also include an example of an explosion structure: Classes or 
Objects can be exploded into a State Transition Diagram in which the behaviour of the 
particular object is specified.  

Another important feature is reuse. You can reuse either: 

 whole objects, or 

 properties. 

Reuse of an object means that you can use the same design information stored in the object in 
other graphs, even if they are in different projects. In line with the principles of reuse, if you 
change the specifications of the reused object in one graph, it automatically updates changes 
to other graphs even if they were originally made with a different method. For example, a 
Business Process defined in a Value Chain during a business modeling task can also be used 
as a process to define information system architectures (e.g. with the BSP method).  

To test reuse of objects: 

1) Open a graph with any tool (i.e. Diagram Editor, Matrix Editor, Table Editor) 

2) Select the Add Existing… command. 

3) Select any object from the dialog that opens.  

Reuse of properties allows a more detailed reuse option: you do not need to reuse whole 
objects but you can instead just reuse some of the object’s properties. For example, a message 
name in an object diagram can be shared as the method name of another object. 

To try out reuse of properties: 

1) Open a dialog for any existing object or relationship in any tool. 

2) Move the cursor to the field to be reused (text field). 

3) Open a pop-up menu by pressing the right mouse button and select Share Property….  

4) Select any text specification to be shared from the dialog that appears. 

After property sharing the object refers to the shared property and therefore any changes to 
the property will affect that property in every place where it is used. 
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7 Glossary 

Area A repository is composed of areas, each corresponding to a project. 
Each area has its own set of files in a subdirectory of the repository’s 
‘areas’ directory. 

Browsers Tools for inspecting and editing design and method elements by 
project: Type Browser, Graph Browser, Metamodel Browser, Object 
Browser. 

Decomposition A link from an object to a graph representing the contents of that 
object. Each object may have at most one decomposition. 

Default project Project in which new graphs and types will be stored. New graph 
representations and design elements are automatically stored into the 
same project as their graphs. 

Design element Any conceptual design information in MetaEdit+: a graph, object, 
relationship, role, port or property. 

Editor Modeling tool that allows you to specify the contents of a graph: 
Diagram Editor, Matrix Editor, Table Editor. 

Explosion A link from an object, relationship or role in a certain graph to another 
graph. A given object, relationship or role can have several explosions 
in a given graph, and a different set of explosions in another graph. 

Graph Graph is a conceptual design element that contains objects, 
relationships and roles. Graphs can be represented as diagrams, 
matrices or tables. 

Mcc project Project in the standard repository, which includes types common to 
several methods. Hence, the ‘mcc’ project forms a reuse library for 
metamodeling. 

Metamodel Specifications of a method, also model of a method. 

Model Corresponds to a graph. Models can be represented as graphical 
diagrams, matrices, or tables. 

n-ary 
relationship 

A relationship that has more than two roles. 

Object A design element that can exist on its own in a graph; e.g. a class or an 
entity. 
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Patch file A file with .pat extension. There are two type of patches; a database 
patch for importing methods and models from another repository, and 
an image patch for filing in updates to the MetaEdit+ image 
(program). Users can make database patches with the Type or Graph 
Manager; image patches can only be made by MetaCase Consulting. 

Port A design element that defines or constrains how roles can connected to 
an object. 

Project A group of models and/or metamodels that are used together. 
Corresponds to an area in the repository. In the standard repository 
each method has its own project (written with capital letters) and users 
can create their own projects for storing models. 

Property A design element that characterizes other design elements, e.g. the 
name of a class. A property is often just a string, but may also contain 
one or several design elements.  

Property 
sharing 

A reuse approach for sharing a property value between two or more 
design elements, e.g. an attribute name ‘customerID’ can be used as 
both an attribute of a class and an attribute of an entity. 

Relationship A design element that connects objects through roles; e.g. inheritance 
or message between objects. 

Report Specification for generating code, documentation etc. from graphs; 
also such generated output. 

Repository A database consisting of models and methods organized into projects. 

Role A design element that connects relationship and objects; e.g. subclass 
or ‘owner’ role in an aggregation structure. 
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8 Index 

—A— 
abandon, 1-9, 3-10, 6-3 
Abandon, 6-3 
align. See grid: align 
artbase.roo, 6-3 
Axis Tool, 4-35 

—B— 
binding, 6-16 
browsers 

common features, 3-21 

—C— 
C++, 5-6 
CASE shell. See metaCASE 
Choice Box, 5-8 
code generation. See report: code generation 
Column Widths Tool, 4-34, 4-44 
commit, 1-9, 3-10, 6-3 
Commit, 6-3 
Component Selection Tool, 3-37, 3-38 
Computer-Aided Software Engineering. See CASE 
Concept Box, 5-8 
connect. See relationship: add: Diagram Editor 
copy 

Diagram Editor, 4-22 
Matrix Editor, 4-37 
property fields, 3-34 
Table Editor, 4-45 

customising, 2-6 
dialogs, 2-7 
method, 2-7 
reports. See report: customising 
symbols, 2-7 

cut 
Diagram Editor, 4-22 
Matrix Editor, 4-37 
property fields, 3-34 
Table Editor, 4-45 

—D— 
data model, 6-1, 6-9 
databases roots directory, 3-16 
decomposition, 6-16 

Diagram Editor, 4-15, 4-16 
Matrix Editor, 4-31 
Table Editor, 4-43 

delete setting, 3-13 
Delphi, 5-6 
diagram, 4-1 

close, 4-7 
create, 4-4 
open, 4-3 
print, 4-6 
refresh, 4-20 
zoom, 4-19 

Diagram Editor, 4-1 
dialog settings, 3-14 
Documentation 

generation, 5-3 
graph, 5-3 
HTML, 5-3 
projects, 5-4 
Word, 5-3, 5-5 

domain-specific modeling, 2-1 

—E— 
emergency exit, 3-10, See MetaEdit+: exiting: 
emergency exit 
exit, 3-10 
explosion, 6-17 

Diagram Editor, 4-17, 4-18, 4-32 
Matrix Editor, 4-32 
Table Editor, 4-43 

export 
diagram, 4-6 
graphs, 3-31 
matrix, 4-27 
table, 4-41 

Export 
HTML, 5-3 
Word, 5-3 

external property, 3-35 
external Text Editor, 3-16 

—F— 
file in patches. See patch 
filters, 3-23 
fine tuning, 3-19 
font 

matrix, 4-34 
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table, 4-45 

—G— 
graph, 4-1, 6-13 

auto-layout, 4-5 
create, 3-28 
delete, 3-25 
delete representation, 3-25 
duplicate/replace, 3-25 
exporting, 3-31 
properties, 4-5 
representation, 6-10 

Graph Browser, 3-23 
open, 3-23 

Graph documentation, 5-3 
Graph Manager, 3-30 
graph representation 

create, 6-11 
delete, 3-25, 6-11 

grid 
align, 4-20 

—H— 
HTML, 5-3 

—I— 
import graph, 4-5 
Info Tool, 3-40 
inspect, 3-32 

—J— 
Java, 5-6 

—L— 
Launcher, 3-8, 6-2 
lock, 6-6 

inspecting through Help | About, 6-8 
opening without, 3-34 
short-lived, 6-8 
types, 6-7 

login, 3-2, 6-1 
long transaction. See MetaEdit+: exiting: long 
transaction 

—M— 
manual 

Set Help Path, 3-16 
matrix, 4-22 

close, 4-27 
column widths, 4-34 
create, 4-25 
diagonalisation, 4-36 

export, 4-27 
fit to window, 4-35, 4-44 
font, 4-34 
hide column, 4-33 
hide duplicate relationships, 4-33 
info, 4-25 
layout, 4-33 
open, 4-24 
print, 4-26 
refresh, 4-35 
row labels’ width, 4-35 
sort, 4-36 
symbols, 4-33 
text display, 4-33 

Matrix Editor, 4-22 
close, 4-27 
open, 4-24 

metaCASE, 2-1, 2-6 
MetaEdit+, i 

exiting 
emergency exit, 6-3 

starting, 6-1 
versions, i 

metamodel, 2-2 
method 

matrix, 4-23 
predefined, 2-2 
select, 4-4 

method integration, 6-17 
Method Workbench, i 
multi-user, 6-5 

—O— 
object, 6-12 

add 
Diagram Editor, 4-7 
Matrix Editor, 4-27 
Table Editor, 4-41 

add existing, 6-12, 6-18 
Diagram Editor, 4-8 
Matrix Editor, 4-27 
Table Editor, 4-42 

delete, 3-13 
Diagram Editor, 4-10 
Matrix Editor, 4-28 
Table Editor, 4-42 

hide 
Diagram Editor, 4-18 

move 
Matrix Editor, 4-28 

moving 
Diagram Editor, 4-9 

order 
Diagram Editor, 4-20 

properties 
Diagram Editor, 4-9 
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Matrix Editor, 4-28 
Table Editor, 4-42 

replace 
Matrix Editor, 4-29 
Table Editor, 4-42 

replacing 
Diagram Editor, 4-10 

representation, 6-11 
selecting 

Diagram Editor, 4-9 
Object Browser, 3-29 
Object Pascal, 5-6 
Object Repository. See repository 
Options Tool, 3-12 

restore, 3-12 
save, 3-12 

—P— 
password, 3-19 
paste 

Diagram Editor, 4-22 
Matrix Editor, 4-37 
property fields, 3-34 
Table Editor, 4-45 

patch, 3-5, 3-6 
platforms, 2-6 
port, 6-13 
predefined methods, 2-2 
print 

diagram, 4-6 
matrix, 4-26 
table, 4-40 

printing, 5-31 
scale, 5-31 

Product support, ii 
project, 3-21, 6-2 

close, 3-22 
creating new, 3-10 
default, 3-23 
open, 6-2 
opening, 3-10 

Project documentation, 5-4 
Project model, 5-4 
property, 6-13 

data type, 6-14 
dialog, 3-33, 4-9, 6-13 
editing, 3-37 
non-property as, 3-37 
remove sharing, 3-37 
sharing, 3-35, 6-15, 6-18 

Property 
execute, 3-35 
external, 3-35 

—R— 
reconstruct 

user, 3-3 
redo, 3-11, 4-21, 4-36, 4-45 
relationship, 6-12 

add, 3-13 
choose type, 4-29 

add binary 
Diagram Editor, 4-11 
Matrix Editor, 4-29 

add n-ary 
Diagram Editor, 4-12 
Matrix Editor, 4-30 

delete, 3-13 
Diagram Editor, 4-15 
Matrix Editor, 4-30 

hide 
Diagram Editor, 4-18 

move 
Matrix Editor, 4-30 

properties 
Diagram Editor, 4-11 
Matrix Editor, 4-29 

representation, 6-11 
selecting 

Diagram Editor, 4-10 
relationship. move 

Diagram Editor, 4-13 
Replace Tool, 3-44 
report, 5-1 

add object, 5-10 
code generation, 5-6 
create, 5-9 
customising, 2-7, 5-11 
documentation generation, 5-3 
edit, 5-11 
editing, 5-9 
fonts, 5-12 
generic, 5-1 
reading from file, 5-13 
run, 4-7, 4-26, 4-41, 5-2, 5-11 
save, 5-3, 5-13 
saving to file, 5-13 
templates, 5-9 
user-defined, 5-7 

Report Box, 5-8 
Report Browser, 5-7 

change graph type, 5-9 
open, 5-9 

Report Output tool, 5-3 
reports 

hide from the list, 5-13 
repository, 2-4, 6-1 

checking, 3-20 
load more, 3-11, 3-28 
settings, 3-20 
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transcript, 3-20 
representations, 6-10 
reuse. See property: sharing, See object: add 
existing 
role, 6-13 

add 
Diagram Editor, 4-15 

breakpoints 
Diagram Editor, 4-14 

delete, 3-13 
Diagram Editor, 4-15 

first role setting, 3-13 
properties 

Diagram Editor, 4-14 
Matrix Editor, 4-29 

selecting 
Diagram Editor, 4-10 

target points 
Diagram Editor, 4-14 

Roots Browser, 6-4 
Roots file, 6-3 

—S— 
saving, 3-10, 6-3 
server, 2-4 
session, 6-5 
Set Help Path, 3-16 
settings, 3-12 

color, 3-18 
second monitor, 3-18 
widget set, 3-18 

Smalltalk, 5-6 
SQL, 5-6 
Startup Launcher, 3-2 
statistics, 3-10 
subgraph 

open, 4-18 

—T— 
table, 4-38 

choose object type, 4-40 
close, 4-41 
column widths, 4-44 
create, 4-40 
export, 4-41 
font, 4-45 
hiding columns, 4-43 
open, 4-39 
print, 4-40 
refresh, 4-45 
sort, 4-43 

Table Editor, 4-38 
close, 4-41 
open, 4-39 

Text Editor, 3-35, 3-42 
external, 3-16 

toolbar visibility, 3-14 
transaction, 1-9, 6-6 
Type Browser, 3-26 
type toolbar in ediotors, 3-14 

—U— 
undo, 3-10, 3-11, 4-21, 4-36, 4-45 
user name, 3-19 
user reconstruct, 3-3 

—W— 
window label prefix, 3-15 
Word, 5-3, 5-5 

 


