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Agenda

Install

Start

Create a project

Write a specification

Add a file to a project

Check syntax and types

Check for errors

Interpreter

Check invariants, pre and post conditions

Test cases

Test case coverage analysis

Build a report
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Install

VDM++ Toolbox Academic v8.1

Download at 

http://www.vdmtools.jp/en/index.php

Install with administrator privileges

� Download and run setup
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Start

…\The VDM++ Toolbox v9.0.2\bin\vppgde.exe

Start -> VDMTools -> VDM++ Toolbox Academic v8.1

ou
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Create a projet (1/1)

1º

(doesn’t do anything…)

2º Show “File name extension”

Note: There
are .rtf and
.rtf.rtf files
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Add a file to a project (1/2)
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Save a project (1/3)

3º

Create a directory for 
each project

4º

5º 6º



Métodos Formais em Engenharia de Software, Ana Paiva, MIEIC

Write a specification (2/1) 

Literal programming (code and documentation 
together)

VDM++ code is written in one RTF (Rich Text Format) 
document, using syles predefined on the template 
“The VDM++ Toolbox Academic v9.0.2\word\VDM.dot”

Open file “VDM.dot” and save it in RTF format, with 
the name of the class to create, for exemple
“FStack.rtf”, in the project directory

Usually, it is good practice to create a directory for 
each class

The file can have VDM++ code and documentation

Format the VDM++ code with “VDM” style
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Write a specification (2/2) 

To open Microsoft Word automatically choose 

option File->External Editor:

� Project -> Tool Options
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Write a specification (2/3)

Style “Heading 1”

Style “Normal”

Style “VDM”
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Add a file to a project (2/4)

Syntax Ok
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Check syntax and types

1º - see the classes

3º -check
syntax

Sintaxe 
Ok

Syntax Ok

4º -check
types

Types Ok

Tipos 
Ok

2º select
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Errors

Double click on 
the error

Description of 
the error

Locate the 
error

Analysis: the problem is 
that “~” should be 
located after the name of 
the variable and not 
before
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Run the interpreter - open
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Run the interpreter - start
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Run the interpreter – create na object

create s := new Stack(2)
Stack with small size 
for testing purposes …
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Run the interpreter – state of an object

print s
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Run the interpreter – state of an object

print s.Push(1) print s.Top()

print s
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Check invariants, pre and post conditions

Activate checks
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Check invariants, pre and post conditions

Pre condition violation
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Check invariants, pre and post conditions

Pre condition violation

Só tem capacidade 
para 2 …
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Consistency of the specification

Gera propriedades de 
integridade para as classes 
seleccionadas
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Test cases into a test class

1. Create the file
2. Add to the project
3. Check syntax
4. Check types
5. Run the interpreter
6. Run the following commands:
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Coverage analysis

Name of the class, style 
VDM_TC_TABLE.

It will substituted with 
table with test case 
coverage information 
after doing “pretty 
print”. 

1º - Put

placeholders for 

coverage

analysis tables
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Coverage analysis

It is possible to do the 
same thing with test code 
…
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Coverage analysis

Etc. It should violate pre condition, but  
there is no way to indicate it (!?) 

Input Output expected

2º - For each test case XPTO, prepare two text file (for example 

in the directory of the project):

� file XPTO.arg, with command for the interpreter 

� File XPTO.arg.exp, with result expected after running the command 

(print command)
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Coverage analysis

3º - Prepare test scripts (in same directory)
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Coverage analysis

4º - Run test script

OK

As 
expected

It also builds a file “vdm.tc” with code coverage information, to use by 
“pretty printer”!
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Coverage analysis

5º - Prepare “pretty printer” configuration
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Coverage analysis

6º - Run “pretty print” 

1º - select

2º - pretty print

3º - shows up
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Coverage analysis

7º - Analyse the results (files .rtf.rtf !)

100% code coverage

Two oparation
that were not

executed by test
cases

Not executed
code in red
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Link to Rational Rose

1º - run link to 
Rational Rose

2º - select classes to 
synchronize

3º
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Rational Rose



Métodos Formais em Engenharia de Software, Ana Paiva, MIEIC

Code generation

Files generated:

CGBase.cpp

CGBase.h

Stack.cpp

Stack.h

Stack_anonym.cpp

Stack_anonym.h
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Build final report of your projects

Build a Word document, for example “master.rtf”, in 

which you should insert links for the several files

“Insert File …” -> button “Insert as Link”

You should insert files produced by pretty print 

(ClassName.rtf.rtf)

Use “Update field” to update the links

See example in “Stack\master.rtf”

See example with every files in 
paginas.fe.up.pt/~apaiva/teach/MFES_material/VDMStack.rar
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References and additional reading

VDM information web site:
http://www.vdmtools.jp/en/index.php

VDM++: Language manual
http://paginas.fe.up.pt/~apaiva/teach/0910/MFES_files/langmanpp_a4E.pdf

VDMTools: User manual
http://paginas.fe.up.pt/~apaiva/teach/0910/MFES_files/usermanpp_a4E.pdf

VDMTools: Link to Rational Rose
http://paginas.fe.up.pt/~apaiva/teach/0910/MFES_files/roselinkpp_a4E.pdf

VDMTools: Overture/VDM++
http://wiki.overturetool.org/images/d/d1/VDMPPGuideToOvertureV1.pdf


