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Introduction

History — war stories

MDSD — some theory
openArchitectureWare — an introduction
Case Study — a data abstraction layer
Discussion — your ideas



Code Generation

= Wrapper classes — Python script
* Embedded Database — UML
= Second-class citizens

* What kind of code generation experiences
have you had?
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MDSD

Model-Driven Software Development is a
software development approach that aims
at developing software from domain-
specific models.

Source: Voelter and Bettin,
Patterns for Model-Driven Software-Development



Piloneers

Markus Voelter

www.voelter.de

openArchitectureWare

Jorn Bettin

www.softmetaware.com



http://www.voelter.de/
http://www.softmetaware.com/

MDA vs MDSD

= MDA is specific to the OMG

= Relies on UML and customizable code
generation

= MDA is a kind of MDSD
= MDSD allows for any meta-model



Values and Patterns

* Influenced by Agile Movement

= Many patterns
— Process and Organisation
— Domain Modeling
— Tool Architecture
— Application Platform Development



Values

We prefer to validate software-under-
construction over validating software
requirements.

We work with domain-specific assets,
which can be anything from models,
components, frameworks, generators, to
languages and techniques.



Values

We strive to automate software
construction from domain models;
therefore we consciously distinguish
between building software factories and
building software applications.

We support the emergence of supply
chains for software development, which
implies domain-specific specialization and
enables mass customization.



Patterns

Extract the Infrastructure

Separate generated and non-generated
code

Produce Nice-Looking Code ... Wherever
Possible

Believe In Re-Incarnation
Transformations as First-Class Citizens

Source: Voelter and Bettin,
Patterns for Model-Driven Software-Development



So what is a model?
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A simple model

% landingPages. rod

|._|>_‘| Resource Set

= @ platfarm: fresource/com. racketseed, datalaver, madel,. generatorfsrcflandingPages. rocketseed
-] < Package LandingPages
= <= Entity FormEraup
ol fitkribute name
<= Parent FarmGraup
<= Child FarmGroup
<4+ Child Farm
+- <= Entity LandingPageGroup
—|-- <= Entity Form
<= Attribute name
<= Attribute heading
<= Attribute leftToRight
<= Attribute kableAlignment
<= Attribute width
<= Attribute confirmiMessage
<= Attribute mandatoryiMessage
<= Attribute submitUrl
<= Parent FormGroup
< Child Element.
<+ Entity Element
<+ Entity SubElement
<+ Entity LandingPage
<+ Entity Submission

+-[F-[FH-[E




What's a meta-model?

A rocketseed.ecore X rocketseed, genmodel

|._|>_ﬁ Resource et
SR AR rlatForm: fresource/com, rocket
- #§# rocketseed
-+ H Package
= name @ ESkring
o Fackary @ ESkring
3 entity + Entity
-1 E Entity
55 attribute @ Aktribube
= name : EString
55 parent : Parent
= child ¢ Child
o= topOfBranch : EBooleanObject
o caniCopy : EBooleanObject
H Attribute
= name : EString
= bwpe : ESkring
H Parent
H chid

seed,datalayer. modelimetamodel/rocketseed, ecore
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Why bother with MDSD?

What are the advantages”?

More fun!
Less testing required?



Disadvantages

Why don’t we write all our code this way?

Is the proliferation of errors a disadvantage?



openArchitecture\Ware

the flexible open-source tool platform

open _
for model-driven software development ArCh l teCtu I"&

parsers - metamodels - validators openArchitectureWare.org
transformers - genera tors Wa re

= Built around Eclipse and EMF

* Wide range of meta-models supported
* Build your own meta-model

* Very flexible tools



Why oaw?

Why not vanilla EMF?
Why not any old IDE?



Case Study

Data Abstraction Layer

Client (C++, Java, Perl)

Data Layer

Database

* Object-oriented
= Easy to port application to a new database



Observations

= Thin layer
— actually, a number of thin layers

" Most of the hard work done by stored
procedures

" Very repetitive
* Pilot Project — Landing Pages



Hierarchical Data

1 Rocketseed Relay

L 3 clients

L EH Inteqrd
'— H Sawved Landing Pages
*— [+ Second Appointment Form
*— [+ Subscribe to & Mailer
- [+ Update Email Llzer
L 5 saved Forms

*— E E Appointment Forms
| *— [+ Appoirtment At Home
| L [+ Appointment Faorm
L 5 @ Misc Forms

L [+ Account Application



Patterns

= Abstract Factory

— to create different objects, depending on
which database underlies the system

" Proxy

— to allow for a variety of stored procedure
Invocation syntaxes



Example: Editing a Form

Front End User DlLandingPageFactory DIForm
T T
| I
GetForm:=GetForm(id) : :
SetName() :
Commit() ':
4l
|
1
P

gStoredProcedure(usp_FormUpdat

Database

PgConnectionManager

PgStoredProcedure

- - —

SetParameterValue(name, MyForm)

A 4

1
GetConnection:=GetConnection()

Execute (connection)

-y
.

usp_FormUpdatg()

[ . E——

—_—— e Y e e e e




Hand-write some code

hool DI1Form: :Cormit () {
if ('IsValidil) |
return false;

DL DEEBEUG (DL INFO LEVEL, "Committing changed to DlForm with id: o, Getld()]):
DlZtoredProcedure sp("mstFormUPD™, fals=se, smErrorHandler) !
Sp.3etParaweter ("id", GetId()):
if (wParentFormsroup != HULL)

mParentFormeroupId = mParentFormGroup->GetIdi) ;

DL DEBUG (DL INFOQO LEVEL, "ParentFormGroupId set to: ", wParentFormGroupld):

Sp.2etParamweter ("parentFormGroupId™, mParentFormGroupId) ;

Sp.ZetParameter ("name", mblame.c Stri)):

sp.3etParameter ("submitTUrl”, m3uwbmitUrl.c stri());

D1Eesultlet resultiet = =sp.Execute(]
return I=sValid():



Review
Refactor
Review
Refactor
Test
Review
Refactor
Test

Then what?



Refactor, refactor

DlForm: :D1Formiunsigned int id)
DL DEBEUG(DL INFO LEVEL, "DlForm created with id: ", id):;

InitialiseMembers() ;

SetIdiid) :
FetrievePropertyWValues() ;!

s more generated code a good thing?



Extract meta-model

1 Rocketseed Relay
L 3 clients
L = Integrd

+— = Saved Landing Pages

*— [+ Second Appointment Form
*— [+] Subzcribe to & Mailer

L [+ Update Email Uzer

L E Saved Forms

*— E [ Appointment Forms
| *— [+ Appoirtment At Home
| L [ Appointment Form
L 5 @ misc Forms

L [ Account Application



Extract meta-mode

A rocketseed.ecore X rocketseed, genmodel

|._|>_ﬁ Resource et
SR AR rlatForm: fresource/com, rocket
- #§# rocketseed
-+ H Package
= name @ ESkring
o Fackary @ ESkring
3 entity + Entity
-1 E Entity
55 attribute @ Aktribube
= name : EString
55 parent : Parent
= child ¢ Child
o= topOfBranch : EBooleanObject
o caniCopy : EBooleanObject
H Attribute
= name : EString
= bwpe : ESkring
H Parent
H chid

seed,datalayer. modelimetamodel/rocketseed, ecore

¥

¥




Construct model

% landingPages. rod

|._|>_‘| Resource Set

= @ platfarm: fresource/com. racketseed, datalaver, madel,. generatorfsrcflandingPages. rocketseed
-] < Package LandingPages
= <= Entity FormEraup
ol fitkribute name
<= Parent FarmGraup
<= Child FarmGroup
<4+ Child Farm
+- <= Entity LandingPageGroup
—|-- <= Entity Form
<= Attribute name
<= Attribute heading
<= Attribute leftToRight
<= Attribute kableAlignment
<= Attribute width
<= Attribute confirmiMessage
<= Attribute mandatoryiMessage
<= Attribute submitUrl
<= Parent FormGroup
< Child Element.
<+ Entity Element
<+ Entity SubElement
<+ Entity LandingPage
<+ Entity Submission

+-[F-[FH-[E




Build templates — Xpand?2

«DEFIHNE Entity FOR rocketseed::Entitvs
«FILE headerFilelame ()=

#ifndef wdefineNate ()=

g#define wdefineName () =

Hinclude "D1lTypes.h"
Hinclude "Dlobject. k™

«EXPAND DeclareParent (interfacelNamws()) FOREACH parent-:=
«EXPAND DeclareChild(interfacelMNawe () ) FOREACH child-=
class «winterfacelame ()» : public D1lChject |

public:

«EXPAHD Getind3etiAttribute FOREACH attribute-:=
«EXPAHD GetindletParent FOREACH parent-=
«EXPAHD GetChild FOREACH child-=
«IF canCopy =
Y Make a copy of this obiject in the database and return the new copy's id
wvirtual «interfaceName () =* MakelZopy(] = 0:
«EHDIF =
b

Hendif // wdefineName ()=



Build templates — Expressions

Ftring headerFileMName (Entity e)
"implementation/' + classNamwei(e) + '.h':

SJtring implementationFilelName (Entity &)
Nmplementation/' + classtame (e) + ' .opp!':

Jtring definelame (Encity 2]
&lasshame (e] .tolpperCase() + ' H ':

String getParent (Farent pl
'IT'" + p.type + 'F GecParent' + p.type + '()1:':

Jtring setParent (Parent p)
'woid SetParent' + p.type + '(I' + p.type + 'F parent' + p.type +'):';



... and the co

#ifndef IFORM H_
#define IFORM H

#include "D1Types.h"™
#include "D1Cbject.h™

clags IFormGroup;

class IElement;

class IForm
public D1lobject

H

public:
virtual
virtual

virtual

rvirtual

rirtual
rirtual
rirtual
£f Make
rirtual

b
#endif //

const char* GetName() = 0;

void Setlawme (const char?* name)

const char* GetHeadingi() = 0:

void SetHeading(const char* heading)

i

IFormeroup® GetFParenctFormeroup ()

void JetParentFormGroup (IFormEroup® parentFormEroup)

IElement *% GetChildElements()

0;

e

a copy of this object in the database and return the new copy's id

IForm* MakeCopwvi) = 0:

IFORM H



Another template

wlazssName (] »: t«classlame () » (unsigned int id)
DL DEBOG(DL INFO LEVEL, "wxclassMNeame()» created with id: ", id):;

InitialiseMembers() ;
SetId(id):
BetriewvePropertvyWaluss () ;



... and the code

DlForm: :D1Formiunsigned int id)
DL DEBEUG(DL INFO LEVEL, "DlForm created with id: ", id):;

InitialiszeMember=s1(] ;
SetIdiid) ;
FetrievePropertyWValues() ;!



Do you recognise this?

bool wclassiame ()= :Commit() |
if ('IsValidil) 4
return false:
¥
DL DEEBUG (DL INFO LEVEL, "Committing changed to gclassName()» with id: ", GetId()]:

DlZtoredProcedure sp("mstansme:TPDLY, false, &mErrorHandler):
Sp.2etParameter ("id", GetIdi()):

+«EXPAHD ZetParentId FOREACH parents:

«EXPAND SetittributeCommit FOREACH attribute-—-=

IlEesultiet resultlet = sp.Execute|]:;

return IsValidi):



In case you don't ...

hool DI1Form: :Cormit () {
if ('IsValidil) |
return false;

DL DEEBEUG (DL INFO LEVEL, "Committing changed to DlForm with id: o, Getld()]):
DlZtoredProcedure sp("mstFormUPD™, fals=se, smErrorHandler) !
Sp.3etParaweter ("id", GetId()):
if (wParentFormsroup != HULL)

mParentFormeroupId = mParentFormGroup->GetIdi) ;

DL DEBUG (DL INFOQO LEVEL, "ParentFormGroupId set to: ", wParentFormGroupld):

Sp.2etParamweter ("parentFormGroupId™, mParentFormGroupId) ;

Sp.ZetParameter ("name", mblame.c Stri)):

sp.3etParameter ("submitTUrl”, m3uwbmitUrl.c stri());

D1Eesultlet resultiet = =sp.Execute(]
return I=sValid():



So what can we generate?

Factory and Factory Methods
Header files

Implementations

Perl wrapper — SWIG input file
Java wrapper — SWIG input file
Makefile

Unit tests
— Why bother?



SWIG input file - Perl

f4 BubElement

tnewobject LandingPageFactory::Get3ubElement (unsigned int id);
snewohject LandingPageFactory::CreatedubElement (IElement® parentElement) ;

£ LandingFPage

tnewobhject LandingPageFactory: :GetlandingPage (unsigned int id);
tnewobject LandingPageFactory::CreatelandingPage (ILandingPageGroup® parentLandingPageGroup) ;

A Bubmiszsion

snewohject LandingPageFactory::Getiubmissionjunsigned int id);
tnewobject LandingPageFactory::Createlubmission(ILandingPage® parentLandingPage)

LX)

Binclude
Binclude
Binclude
Binclude
Binclude
Bineclude
Hinclude
Bineclude
%}

"LandingFageFactory.h"™
"IFormsroup.h™
"ILandingPageGroup. h™
"IForm.h"

"ITElement.h™
"IZubElement.h™
"ILandingPage.h™
"ISubmission.h"

/¢ Grah the declarations from hpp file

3include
rinclude
Yinclude
rinclude
Yinclude

rouS e feommons include/D1lCreator . b
dood L Jfoommond ine lude/Dldkhiect  h
foofsre/interface/ LandingPageFactory. h™
*oofooferef interface/ IFormGroup. h"
foofsre/interface/ ILandingPageSroup . h™



Enhancements

= A real domain specific language — not just
EMF

* Generating stored procedures, etc
* Front end — MVC/HTML
"= Any ideas?



Recap — Case Study

= Already worth the investment — many
times over

" Only just starting to reap the benefits
* No silver bullet

" |s this “real” MDSD?
— How could real MDSD help this project?



Conclusion

= A success story
= Some theory
= History

= Would you like to try this?
— On what project?



Questions and Suggestions



