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Context:
Architecture DSLs

As you
understand
and

develop
your architecture...
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...develop a
language
to express it

The language resembles

architectural
concepts...
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and we describe

the application(s)
with the language

DSL




Architecture DSL
Example
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Components

DelayCalculator {
IDelayCalculator
I InfoScreen

InfoScreen {
I InfoScreen

AircraftModule {
IAircraftModule
IDelayCalculator

IDelayCalculator {}
IInfoScreen {}
IAircraftModule {}
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com.mycompany.test {
testSystem {
dc: DelayCalculator
screenl: InfoScreen
screen2: InfoScreen
dc.screens
(screenl.default, screen2.default)

Data
Replication
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Flightinfo {
from: Airport
to: Airport
scheduled: Time
expected: Time

flights {
flights: Flightinfo[]

DelayCalculator {
flights

InfoScreen {
flights

Pre- and Post-
Conditions
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IAircraftStatus {

reportPosition(aircraft: 1D,
pos: Position ) {
aircraft = null:
pos != null:

reportProblem {
(aircraft: 1D, problem: Problem,
comment: String)
(repairProcedure: 1D)
aircraft 1= null:
problem !'= null:
repairProcedure != null

Message
Sequences:
Protocol State
Machines
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IAircraftStatus {
registerAircraft(aircraft: ID! )
unregisterAircraft(aircraft: ID! )
reportPosition(aircraft: IDI!,
pos: Position! )

reportProblem {
(aircraft: ID!, problem: Problem!,
comment: String!)

(repairProcedure: !1D)

= new {
new {
registerAircraft => registered

registered {
unregisterAircraft => new
reportPosition
reportProblem
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Based on actual
practical experience

Currently in use with
four of my customers
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Why Textual?

... or: why not graphical?

17.04.2009
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Languages and Editors
are easier to build

Languages and Editors
are easier to build

Evolve Language and simple editor
as you understand and discuss the
architecture, in real time!
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Integrates easily with
current infrastructure:
CVS/SVN diff/merge

adapting existing
models as the DSL
evolves

Model evolution
is trivial, you can
always use grep.
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Many

textual

notations

17.04.2009
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Tooling

Eclipse
TMF / Xtext
openArchitectureWare

eclipi 7
madeling

&Q
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Specify Grammar

Namespace : -
= "namespace” namwe=ID (fzatureclause=FeatureClause)? "{"
(usings+=Using) *

& { subNawespaces+=Nawespace

components+=Component |

datatypes+=DataType |

interfaces+=Interface |

comwpositions+=Composition ) *

TeUsing:
"using” namespace= [Nemespace|quallD] ;

~ Component :
= (pointcuc=Pointcut) ? "component” name=ID (tagys=TagsClause)] ? (featurec

(ports+=Port) *
nyn,

“Port:
MessagePort | DataFort:

“MessagePorc:
FrovidedFort | RegquiredPort;

~ProvidedPort:
nprovides” nawe=ID ":" interface=[Interface] (festureclause=Festurscl

“RecuiredPort:
< |

Antlr Grammar and
Parser is generated
rom this specification
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Generated Metamodel

EF 8 exds| -
=-E File

= toplevelMamespace | Namespace

- =+ featureModel : FeatureModellmport

& imparts : Import

Mamespace

“§% components @ Component

&3 interfaces : Interface

- =+ featureclause : FeatureClause

= name : EString

“§% subNamespaces : Mamespace

4.2 usings : Using
-5 compositions : Composition
“§% datatypes : DataType

Using —
Companent

= tags : TagsClauss
- =+ featureclause : FeatureClause

= pointeut | Poinkaut
5 name : EString

&2 ports | Port

Port

o name : EString

MessagePort - Port
- =+ Featuredlause | FeatureClause

=+ interface | Interface
B ProvidedPort - MessagePort

E RequiredPort - » MessagePart
~H DataPort - Port -

o=

Specify Semantics

i stelslsaman {71 =g

CA/ LY. CPARATEREACE UL ARAL S . A

EmmAntis annotation Ter “platform:/css

SEaRE/Are-gen/oral opankrehiEacEur aun L]0

class Configueation |
template templateRef |
vropectics
singletvertideFaram
join( singledoinfaram )
mulEiCvarE ias
1oin( multidain 1
maile aveessorFaneio

clame Encicy |
parents

iquelames atces

scope primaryhttr allinSihlingProperty attrs

sty alltfndecParent Syatem

class Arerimuce |
parents

Lunct

class Statemachine (

17.04.2009
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Specify Constraints

import exdsl: -

extension net::ample::adsl::exdsl::Extensions;
extension crg::openarchitectureware::util:istdlib::ios

context Component ERROR "Qualified Name "+cualifiecdName ()+" must be unigue'
allComponents () .select | o| c.qualifiedMame() == gqualifiediame() }.size

context DataType ERROR "Qualified Name "+gualifiecName()+" must be unicue”
allbataTypes () .select | c| c.qualifiediame ()

cualifiedName () ) .size =

context Nemespace if 'isEmpty() ERROR "Qualified Mame "+gualifiedName ()+" 1
allNamespaces () .selecc| | c.cqualifiecdNamei)

qualifiedName () ) .s5ize

context emf::EQbject if mecaType.getPropercy (Mname™) '=null ERROR "namne not
metaType.getProperty ("name™) .get (this) != "Unnamed’; l

context Interface ERROR "interface names must start with a capital I®:
neme . startslith (MIM)

context INessagePort ERROR "interface not defined. HNMissing a 'using'?: ":
wvizikhlelInstancesC0LfType (this, Interface).contains(interface):;

context Aitcribute ERROR "no type defined: "+oype.names:
visibleInstancesOfType [this, DataType) .contains (Lype):

context DataPort ERROR "data not defined: "+type.names:
visikleInstancesOfType (this, ComplexType).contains (type); _'J

Generated Editor

[2] componerts.exdsl &2

namespace com {
namespace airwizard {

@ <unnamed:

& <unnamed>
using com. airvizard.domaintypes

= @ <unnamed:>
using cow.airwvizard.types B8 com

- airwizard
namespace shared { b cunnamed>

struct asa { £ <unnamed>

(x] % : FlightAIDT 7 diagnostic
v : Flights 3 mobile
3 £ server
0 serverstuff
typedef String FlightID 8 shared
-B8 asa
struct FlightStatus ( @ Fighto
£ : FlightStatus

=1-BB Fiights
 Flights: Flight¢
=1-BB FiightStatus

id: @ FlightlD -- com.airwizard,shared
eta: BEFlightStabus - corn.airizard.shared
3 BB Flights - com.airvizard.shared

e eta: Time
O Skring - com. airwizard.bypes & Frull
interfac B8 Time -- com.airwizard domaintypes & idk FlightTo
onew 8 a3 -- com.aiwizard shared tatus[]] © Fighmataconsu
} o baclean - com.airwizard types

€3 TFlightReporter

O ink - com,airizard bypes
4 -

(2 problems 23 @ Javadac| [€) -oereraner | ¥ =0
2 errors, 0 warnings, @ infos (Filter matched 2 of 62 ems)
Destription_~ | Resowrce [ Path [ Location |

© Couldnt resolve reference ta FIghtAID  components... net.ample.adsl.exdsl.sampl... | fine : 14

@ no type defined: null comporents... net.ample.adsl.exdsl.sampl... line : 14
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Generated Editor

Code Completion

Flight3tatus
[0 FlightID -- com. airwizard, shared
58 FlighkStabus - corn. sirizard.shared
BB Flights - com.airvizard.shared
O String -- com.airwizard.bypes
B8 Time - com.airwizard.domaintypes
B8 aaa - com airwizard shared ts
© boolean - com.airwizard, bypes
O int - com.airvizard.bypes

CL:]

= 6

tched 7 of 62 tems)

Generated Editor

namespace com {
namespace airwizard {

using com. airvizard.domaintypes
using com.sirwizard.types

namespace shared {
struct asa {

% 3 FlightAIDT
¥ : Flights

typedef String FlightID

struct FlightStatus {

Syntax Coloring
Custom Keyword Coloring

17.04.2009
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Generated Editor

x_: FlightiIDT |

Realtime Constraint
Validation

2 errors, 0 warnings, 0 infos (Filter matched 2 of &2 tems)

Destription_~ | Resowrce [ Path [ Location |
@ Couldnt resolve reference to Fight 10T components... net.ample.adsl exdsl sampl... | fine : 14
@ no type defined: null comporents... net.ample.adsl.exdsl.sampl... line : 14

Generated Editor

=4

@7

@ <unnamed:
© =unnamed>

Customizable |~
Outlines

| <unnamed>
| <unnamed>
7 disgnostic
3 mobile
1 server
‘O serverstuff
8 shared
-B8 asa
@ Fighto
=1-BB Fiights
@ flights: Flight
=1-BB FiightStatus
o eta: Tine
o Fonul
“ @ id: FlightIn
© IFlightDataConsu
€3 TFlightReporter

4 i
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Generated Editor
'|Code Folding

Generated Editor

Goto Definition
Find References
Cross-File References
Model as EMF

17.04.2009
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Generated Editor

Pl ] Task [ B2 outin 52 7 O
“namespace com { «laY
& namespace airwizard { @ <unnamed>
& <unnamed>
using com. airvizard.domaintypes - © cunnameds
using cow.airwizard.types E-E com
£ sirwizard
= namespace shared { £ cunnameds
< struct asa { | eunnameds
(x} % : FlightAIDI E3 diagnostic
¥ : Flights £ moblle
) 1 server
[ serverstuff
typedef String FlightID 0 shared
-8B aza
© struct FlightStatus ( @ Flighto
£ : FlightStatus 188 Fiights
id: @ FlightlD -- com.airwizard,shared @ flights: Flightt
eta: BEFightStatus - com. airmizard.shared =1-88 Fightstatus
i BB Flights - com. irizard.shared @ etar Time
O Siring - com. airwizard types o frrull
= interfac B8 Time -- com.airwizard domaintypes @ id: FlightTo
onew B8aaa-- com,airwizard shared tatus[]] IFlightDataCansu
3 O boolzan - com.airwizard, bypes €3 IFightReporter
O ink - com,airizard bypes
» 4 |
(21 Problems 58 @ Javadac| [£} mecrracer ¥|lw~=0
2 errors, 0 warnings, 0 infos (Filter matched 2 of &2 tems)
Destription_~ | Resowrce [ Path [ Location |
4 Couldnt resolve reference bo FightAIDI  components... net.ample.adsl,exdsl.sampl.., | line : 14
@ no type defined: null comporents... net.ample.adsl.exdsl.sampl... line : 14

Xtext Overview

xtxt
(Grammar)

properties

(Configuration)

1

manual,
required

.ecore File
(Metamodel)

optional

Antlr Parser

|
|
|
|
|
|
|
|
|
: manual
|
|
|
|
|
|
|
]

generated

Editor
Plugin

Incl. Defaults for
Navigation,
Qutline,
Code
Completion

| Editor Project

17.04.2009
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= DEMO

%=  Building a DSL
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Graphical?
Visualization!
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Via M2M
Read-Only
Auto-Layout
Drill-Down

Textual DSLs
VS.
Graphical
VS.
Visualization

17.04.2009
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Gra pw!'nviz

mycompany
mobile datacenter
l N
| AircraftModule | InfoScreenII DelayCalculator | Manager
F[ = ’ :
1 calculator aircraft, default r’screens console backend
1

1
| / shared | :
A4 AV AV
lAircraftStatus linfoScreen IManagementConsole
setPosition(when: DateTime, where: Position): void
/DateTime /Position/
/Time/ /Date/ /Latitude/ Longtitude
[T model Visualization View &2 ENERGE
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GrapViz Overview

. ——

Dot Model

Architecture
Model as Text

Transformation

Parser

M2M <

DSL Modell

Dot-Generator

i .dotFile

L

Graphical

Dot.exe

Output

de

enteneion org
extension org

extension garl

redeaphizilel

setliame (Ui

mecFons | “ar

connecthors [ Pars
directedfage |

Leetlabel

oreats got:inods
serlanel( t.
L setshape
eathinm( T,

oreats dotiigraph cetr
serType [dot: :geaphe

stazs, add 231

L afdmratementa( ns

Lot AzrovHew

object eep(File filej:

e file):
igeagh) ->
AType.EeTREing ()]

datt:ashgraph Eofubgraphl Nessspace ns )
Nome | nE.qualifiedimes (] )

e s paces . oS,
cmponanta. collods (1
.interfaces.tolode() )

3L

p.eContaizer, p.intertace, p )

dedpare. 1alnstanca (p] 7
dedFors. ialnstance (p) 7

mome this sodods |ComplexType ) 3
e )

Lislegras® |
1al1T decinme (] )}

create dorrincde_semr this colicde (Componest es):
setiame [ s, qualifiediame (] )

toplave iNamsapace . cofiubgraphi) |

FrovidedPore. isInstasze (p) 7

-

rapViz Trafo Co

-datarypes.typedelect (ComplexType) -tobode(] ):
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Generating Code

17.04.2009
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Generate API

Maps Architectural Concepts to
Implementation language (non-trivial!)

Implementation [-------=---
Code

Programming

Model API

Glue Code

:
4

Runtime Infrastructure
(Platform/Middleware)

Implementation

Implementation only depends on
the generated programming model API

Programming
Model API

H

Glue E:ode

:
4

Runtime Infrastructure
(Platform/Middleware)

17.04.2009
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Aka Technology Mapping Code
Maps API to selected platform

Glue Code

Implementation

h 4

Code Model API

Programming

/3
Glue Code

Runtime Infrastructure
(Platform/Middleware)

Templates

data.xpt &2 =0
1«IMPORT imp: 1=
2
3«EXTEHSTON dataimport::dsl::implUcils
4
S«DEFIHE root FOR Datadtructure:
6«FILE filenszme()x»
<
fimport java.util.List:
Simport java.util.Arraylist:
10import dataiwport.platform.batabBase;
11 —
1z
13public class «classname|)» extends dataimport.platform.DataBase
14
15 «FOREACH attributes AS a»
16 rivate «a.Lypes «&. namss;
17 «ENDFOREACH:
18
13 «FOREACH references AS r»
20 «IF r.ismultcis
21 private List<«r.type.fgClassname|)»> «r.nameslList =
2z «ELSE»
23 private «r.type.fgllassname () » «r.nsmes;
z4 «EHDIF:»
25 «ENDFOREACH:
26
27 «FOREACH attributes AS a»
28 public void setea.name.coFirstUpper (1»( «a.types valus | =
. S | _>I_I

17.04.2009

32



Extensions

|E] Extensions.ext &3
limport imp;
z

sextension dataimport::dsl
4

GenExtensions reexport;

SCollection[Instance]

instancesInScope( RecordHandler this ):

13 parentHandler(} != null ? instances.union( parentHandler().instancesIn3cope() ) : instances:
-

SparentHandler { RecordHandler this j:

9 eContainer !'= null ? |( RecordHandler.isInstance(eContainer) ?
10 null;
11

[ iRecordHandler)eContainer)

stdutil “

«EXTEHSION templates:iutils
© notaus
«DEFINE roo
«FILE i ~

pac| © orgiopenarchitecturewaresutilistdlibinaming
& ternplates:util

orgiiopenarchitecturewaresutilistdlibiio

Pk

DEMO

A Code Generator

17.04.2009
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Tools Summary

17.04.2009
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eC|ip

m: ?deling
Ecore meta meta model

+

Editing
Transactions
Validation
Query
Distribution/Persistence

eC|ip

% .
d eling

Graphical
Box/Line
editors based
on EMF
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eclip

TMF m

deling
O ECT

< PR O

Building Textual Editors
currently being built from oAW Xtext

eclip

M2M m:

Model-to-Model Transformations
INRIA’s ATL
Several QVT implementations

feling

< PR O

M2T

Model-to-Text Transformations
JET: Java Emitter Templates
Xpand: oAW'’s template engine
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, /]
) ecllpy %
openArchitectureWare madeling

www.openarchitectureware.org
PRO'1ECT

One Stop Toolkit for DSLs + X

Version 4.3.1 is current
Lively ecosystem of tools and extensions
Proven track record in various domains & project contexts

Stable, productive and helpful developer, support and user
communities

Integration with Eclipse:
Uses EMF as a basis
Graphical editors based on GMF
All editors and tooling based on Eclipse

/7

) eclipy '.
openArchitectureWare  madeling

PRO'1ECT

Textual
Graphical Syntax Spec
Editor Spec

xText

Model Verification using
instanceof | | instanceof o Constraints
SR S +

L 2

Integrating Generating Code
with Manually Written Code

L4

Customn

. Code G ti
Textual Editor ode Generation

Metamodel Il Metamodel |

A 3 Model Modification/Completion

instanceof instanceof " builds

Model Il Model | Xpand
— builds r P Py T -m 2]
sic o T
Xtend Xtend 4
UML Tool 4

Generated Code
Serialized

(any textual artefact)
Model (.xmi) @ o

Manually Written
Code

Model-to-Model Transformation

Loading/Storing Models

Model Editing based on Custom-
built Textual Editors

Model Editing using UML Tools

0006 00C00O0CF€C
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eclip % ’7
0AW 5 madeling

PR'O'JECT

To be released in June

Xpand, Xtend, Check, MWE migrated to
Eclipse projects

Completely new, much more powerful
Xtext/TMF
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The End

THE END.
Thank you. 2

Questions?

The End

.coordinates

web  www.voelter.de
email voelter@acm.org
skype schogglad

xing http://www.xing.com/profile/Markus_Voelter
linkedin  http://www.linkedin.com/pub/0/377/a31
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