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Introduction to VMTS

VMTS
Visual Modeling and Transformation System

n-layer meta-modeling environment
model transformation functionalities

by Tiham´er Levendovszky, L´aszl´o Lengyel and Gergely 
Mezei from Budapest University of Technology and 
Economics in 2004
Current version status: 0.95



Introduction to VMTS

Features
Automated support for preserving, 
guanranteeing and validating constraints.
Pattern language: specified by UML class 
diagram, supports multiplicity and inheritance
User Interface: Plugins based on the VMTS 
Presentation Framework 
Support software evolution
Free 



Design of VMTS
VMTS is a n-layer storage system
VMTS is a transformation system
VCFL: Visual Control Flow Language
Realise QVT with VMTS

(i) Attributed Graph Architecture 
Supporting Inheritance (AGSI) -
the core part 

(ii) Database, 

(iii) Server side - AGSI Core, 
Rewriting engine, 

(iv) Client side - Rule Editor, 
Modelers and other applications. The VMTS architecture



Design
n-layered stroage system

Metamodeling is based on the instrantiation relationship 
(UML class diagram and UML object diagram)
VMTS  uses a simplifed UML class diagram as a 
metamodel language
Instantiate UML class diagram in VMTS involves 5 
layers:

UML object diagram, UML class diagram, the meramodel of 
UML class diagram
Read-only meta-metamodel
Labled directed graph in the internal structure

Model attributes are stoed in the labels



Design 
- Transformation System

Graph Rewriting: LHS and RHS
LHS must be an instantiation insteat of an isomorphic 
subgraph  is natural representation of multiplicities
Causality: relationship between LHS and RHS of a 
tranformation rule

Internal causality ->operations of LHS and RHS elements
External cayusality ->parameter passing between rules



Design
VCFL & OCL Constraints

VMTS Contral Flow Language
A stereotyped UML activity diagram
The activity is provided with transformation rule
OCL constraints are used to decide which branch to 
pass to contrral
Allow external causality

OCL Constraints



Implementation
In AGSI the model attributes are stored in XML attributes
Rule execution is specified by VCFL
Abstract oriented techniques are used to eliminate the 
constrantss that cross cut the transformation
Constraints given in OCL are compiled into a .NET 
assembly
Relational Database management system uses SQL 
Server
Generate code from UML class diagram from CodeDOM 
code representation, from which .NET generate code 
automatically





Case Study – state chart

The State Chart Model



Case Study – state chart

A sample XML for the Connecting state: 



Case Study – state chart

The rewriting rule (and the Rule Editor environment): 



Case Study – state chart

The XSL file which convert the XML files to CodeDOM structure: 



Case Study – state chart

Visual Processor



Case Study – state chart

The Visual Processor and matches 



Further development

Included in the next published version
Generative programming
MDA tranformation



Summary

Introduction to VMTS
History
Features 

Design of VMTS
VMTS is a n-layer storage system
VMTS is a transformation system
VCFL: Visual Control Flow Language

Implementation 
Case Study


