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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 T
+Free Iy




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
MCEEEENEE Supporting Inheritance (AGSI) -

Rewriting 3 Other the core part
Engine . ' Applications (ii) Database

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

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

—




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 iIsomorphic
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

£ ™

Input Model
Input Metamodel
Output Metamodel

VMTS Transformation
Engine

Transformation
Description

Fig. 29. Overview of the transformation process

Output Model




Design
~“VCEL & OCL Constraints

ES

« VMTS Contral Flow Language
+ A stereotyped UML activity diagram
+ The activity Is provided with transformation rule

4+ 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
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QY I Study — state chart

ficim Timeout

dial digit(n)
[incomplete]

DialTone dial digit{n)
i I} Vi one . e .
lift (I py dat o dial digit{n)[inv
receiver 1

Jast dial tone —_— dial digit(n)[valid]

Invalid ¢ Y feannect
do/ play message ' )

e +

| Pinned | _'Ts,y

callee do/ play busy
calles hangsup | tone

caller answers

hangs up
{disconnect Ringing

= ™
[Tﬂlk'"g ) callee answers do/ play ringing
fenable speech tone

The State Chart Model
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<Hame>Connecting</sHame>

<Hote>< Hote>

<Historyr< sHistory>

<ParentsStateActive< ssParentsStatel

<InternalTransition>
<EventHame>[] EHNHTRY SIG<sEventHame:>>
<“PFParameter><sSsParameter>
<GuardCondition>< ssGuardCondition>
<Action><sAction>

< S InternalTransition>

<InternalTransition>
<EuventHameX>[] EXIT_ SIG</ EventHame>>
“<“Parameter>< sParameter>
<GuardCondition’></sGuardConditioni
<ActionZ><sSAction>

< InternalTransition’>

<InternalTransition>
<EventHame>xBUSY < ssEventHame >
<Parameter><sParameter>
<GuardCondition>< / GuardCondition>
<Action> TRAH{&amp :Phone - cBusyl)<sAction>

< S InternalTransition

<InternalTransition>
“~EventHame>COHHECTED< SFEventHame >
<“Parameter>< sParameter>
<GuardCondition>< sGuardCondition>
<Action> TRAH(&amp ;Phone:- cRinging}<sAction>

< sSInternalTransitioni

< S5 tate>

A sample XML for the Connecting state:




dy — state chart

Rule Editor (=13

File actions Wiew Help
| = 3 T (1| & v C
Hew | Open | Rule | Save | Delete | Clear | Tree | Control | Project
Project pRulel Left Hand Side pFRulel Right Hatid Side
= Project:
= Phone
= PhoneControl
pRulel

L0 H

23

Clausalities L HMewr Cansality |

lh=sStatel Create CTDheclaration
lh=sStatel Create CHMemField
lh=Statel Create CHMemMaethod
lhsstatel Create CParameter
lh=Statel Create C3nip3tatc

keta Type:

Hone
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\»\Case Study — state char
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<?xml version=""1.8" encoding="UTF-8"7>
<xsl:stylesheet version="1.8" xmlns:xsl="http://wuwm.w3.org/1999/XSL/Transform' >
<%sl:output method="xml" version="1.8" standalone="yes" indent="yes"/>
<usl:template match="/">
<{RewriteResult>
{CodeMemberHethod>
<Name><{xsl:value-of select="//Hame"/><{/Hame>
<ReturnType>(STATE</ReturnType>
{Attributes>private</Attributes>
<fCodeHemberMethod>

{CodeParameterDeclarationExpression>
<Name>e</Hame>

<Type>QEvent const =</Type>
<{/CodeParameterDeclarationExpression>

{CodeSnippetStatement>
{Statement>switch (e->sig) {<{/Statement>
{/CodeSnippetStatement>

<xsl:for-each select="//InternalTransition®>
{xsl:call-template name="codeSnippetStatement"/>
{f#sl:for-each>

{CodeSnippetStatement>
{Statement>}<{/Statement>
</CodeSnippetStatement>

{CodeSnippetStatement>

{Statement>return (QSTATE)&amp;(QPhone::<xs5]l:value-of
select=""//ParentState" /> ;{/Statement’>

{/CodeSnippetStatement?

{/RewriteResult>
<f¥sl:template

{xsl:template name="codeSnippetStatement™>

{CodeSnippetStatement>

<xsl:variable name="action" select="'Action"/>

<Statement>case <xsl:value-of selec EventName" /> : printf{"<{xsl:value-of
select=""._/Mame" />-<{®sl:value-of select="EventMame"f>;");<{xsl:value-of
select="fAction"/> <xsl:if test="mot{ contains{$action, 'Q _TRAN'})"><{/xsl:if>
return 8;<{/Statement>

<{/CodeSnippetStatement>
</xsl:template>

{/¥sl:stylesheet>

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




\\Case Study — state chart

E Yisual Processor

Visual Processor
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‘*:-\Case Study — state chart
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E= wisasal Processon

Ho=t gragph comnbtainer: IF’theM odel (1 OFE]1

Cormbkral s | Fhomn=sToaormtra] (1 0O=1 ]

Fliwot miods s=eleckiom

ol | =R L= (1a=2)

Fiw ok roodde=: IlhsS E=k=1 [11O=3)]

PR ul=11 [ O3==2]) Ih=S=tak="1 [ 0O=3)])

T Capiplye ruales exhiauastirelin

A stk re=cale

PR oal=1 [1O==2]:
Ih=Stat=1 (1 10O=3]
Ih=Stake2 (1 0O3ZE]

PR ual=1 [10O=Z=]:
Ih=Stat=1 (1 10O=3]
Ih=Stak=e2 (1 O3ZE]

PR oal=1 [10O==]:
Ih="Ltat="1 [102=93]
Ih=Stak=e2 (1 0O3ZE]

EFul=1 (1052
Ih=StateT [1O=29]

Idl= (1 OF 71
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Idl= [1 10771
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Crislirng (10221 Timeescooake 1101 00

T =k [10O2=271 30
PR uoual=1 (1 O=2]:

Ih=Statel [(10=9]
Ih=State= [ O=22]

Crialimo (1 OSZ=].
s onmectinga L1 024]). Inwalid (10221 Dialirma (10221 Timneocat [ 0= )

PR uoal=1 [1O=2=2]:
Ih=Stat="1 [110O=3] Irvealid (1 O==]0
R ual=1 (1 0O3==2]:
Ih=C"Ekst="1 (1 03=3]
Ih=State= (1 1O=5]

s ormre=sckirnng [ OS]0
Firmgirg (10251 Boua=sw (1 O=5]

EFRual=1 (1 0O3==2]:
Ih=Stae="1 (1 0OZ=3])

PR oual=1 [10O=Z=]:

Eo=w [110=25].

Ih=Stakt="1 [10OZ=3]
Ih=Stat=2 (11 OZ==])

PFul=1 (1052
Ih=Stat="1 [10=29]
Ih=Stat== [10O3=]

PR al=1 (1 0S2):

Hirmgirmg [10O25]
T alkirmg (110710

T allirg [1O=7F]).
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The Visual Processor and matches




Further development

-

+ Included in the next published version
+Generative programming
+ MDA tranformation




Summary

ES

+ 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

+ [mplementation
» Case Study




