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general purpose




tailor made
effective++

specialized, limited

used by experts

together with other
specialized tools
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Domain Specific Languages

focussed, processable
language
concern
domain abstractions
notations
stakeholders
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DSL Program

(aka Model)

: map

GPL Program
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Generation

Interpretation

LanguagelrientedProgramming
DomainSpecificModeling

g ModelDrivenDevelopment

ModelDrivenSottwareDevelopment
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Analysing Domains
Defining Languages

Adapting/Selecting

Building Editors
Transforming Models
Building Generators

Building Frameworks
... and using all of that to build apps
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As you
understand
and develop
your
Architecture...

Develop a language to
express it!
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Language resembles
architectural concepts

We express the
application(s) with

07.05.2010
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Tooling!
Editor, Debugger, Testing, Groupware,
Scalable, ,,All in Eclipse”
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%=1 Tools Tooling

Language Definition Tools

stract syntax, concrete syntax, constraints
Editor Frameworks
Transformation Languages
Code Generation Tools
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eclipy Y
madeling

PLARONIE C T

ecIip% .
EMF madeling

s PR O JECT

Metamodel As Tree e,

= toplevellamespace : Namespace
= featureModel @ FeatureModellmport
2 imports : Tmport

Mamespace
&% companents : Component
&% interfaces : Interface

can also be edited -

&2 subNamespaces | Namespace
. . &3 usings : Using
as UML-like diaegram i compontions  Conposin
& datatypes : DataTyps
-H using
Zompanent
| = tags : TagsClause
=t featureclause : FeatureClause
= pointout ; Pointcut
= narnme : EString
2 ports : Port
Port
= narne : EString
H MessagePort - Port:
=t featureclause : FeatureClause
= interface : Interface
B ProvidedPort -» MessagePort
H RequiredPart - MessagePart
¢+ 5 DataPort -> Port
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EMF

Constraints

with OCL
and dialects
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ecIipy .
madeling

. P RO JEC T

import exdsl:

extension net::ample::adsl::exdsl::Extensions;
penarchitectureware:jutil:rstdlik:ios

extension org

context Component ERROR "Qualified Name

"togualifiedNamwe () +" must be unigue'

allComponents () .select( c|

context DataType ERROR "Qualified Name

allDataTypes () .select( ol

context Namespace if !isEmpty()
allNamespaces () .select( c|

context emf::EOhject if metaType.
weraType. getProperty ("name") .get [this) !=

c.qualifiediane ()

c.qualifiediame (]

ERROR
c.qualifiediane ()

qualifiedName () |.size *

"+eualifiediame () +" must be unigue’
== qualifiedName() }.size
mOoualified Nawe "+equalifiedName ()+" :
qualifiedName () |.size :
ull ERROR

getProperty | "name") "neme not

"Unnamed"

context Interface ERROR "interface names must start with a capital I":

name . starcsTich("I")

context MessagePort ERROR "interface not defined. Wissing a

visibleInstancesOfType (this,

context Attribute ERROR "no type
visibleInstancesOEType (this,

context DataPort ERROR "data not
visibleInstancesOfType (this,

tusing' 7 ":
Interface) .contains(interface);

defined: "+type.name:
DataType) .contains (type) :

defined: "+type.name:
ComplexType) . contains (type)

ecIipy .
madeling

TMF / Xtext

(featurec lause=FeatureClause) > "{"

H H ~Nemespace :
u I I ng = "nawespace” name=ID
(usings+=Using) *
T t I [ subNamespaces+=Nawespace |
°
Editors

components+=Component |
datatypes+=DataType |
interfaces+=Interface |
compositions+=Composition ) *
_-Uslng:
"using”

namespace=[Namespace | quallD] ;

~ Component :
= (pointeuc=Pointout) 2

(ports+=Port) ¥
nyn,

"eomponent” nawe=ID (tags=TagsClause)? (featurec

~Port:
MessagePort | DataFort;
“MessagePort:
ProvidedPort. | RequiredPort;
“ProvidedFort:

"provides” nmwe=ID ":" interface-[Interface] (featureclause—Featuredls

“RequiredPort:
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TMF / Xtext madeling

companents.exdsl &1

. .
B u I I n “namespace com {
e namespace airwizard { @ <unnamed:

@ <unnamed>

© <unnameds
using com.airwizard, types B8 com

I EXt u a I namespace shared { =88 airvizard

4] <umameds
struct asma { <unnamed=

%z FlightAiIDI 53 diagnostic

Editors e

typedef String FlightID

using com.airwizard.domaintypes

struct FlightStatus ( Flightin
£ : FlightStatus -89 Flights
id: (@ FlightD - com.airwizard. shared O flights: Flights
eta: B8 Fightstatus - com.airwizard shared =-B8 Flightstatus
BEFlichts - com.ainwizard.shared © eka: Tims
O String - com.airwizard.types o Fonul
interfac §f Time -- com.airwizard.domaintypes © id: FlightIn
88 aaa - com.abwizard shared tatus(]] IFlightDataconsu
0 boolean - com.aiwizard.types IFlightReporter

O it - com airwizard bypes _I_I
[2 Problems 52 " @ lavadoc | G-

2 errors, 0 warnings, O infos (Fiker matched 2 of 62 tems)

Desription_~ Resource | path | Location |
© Couldn't resolve reference ta FightAlDI  componerts.... net.ample.adsl.exdslsampl... ine : 14
@ o bype defined: nul components... net. ample. adsl.exdsl.sampl...  line : 14

ecIipy .
M2T madeling

PROJECT

Model-to-Text .

2
3 «EXTEHSIOH dataimport::dsl::impUtils

Transformations EER—

6«FILE filename ()3

JET: Java Emitter

Simport java.uril,ArrayList:
10import dataimport.platform.DataBase;

Templates
) elass «classneme()s extends dataimport.platform.DataBase
Xpand: oAW'’s rtngacH aterisunes a5 o
l:rwar.e «3.TYPER «B. NENE»}
.
template engine

«ENDF OREACH:

«FOREACH references AS r»
«IF r.ismultis
private List<er.type.fgClassname ()»> «r.namesList = :
«ELSE>»
private «r.type.fgClassnawe()» «r.name»;
«ENDIF»
«ENDFOREACH:

«FOREACH attributes AS a»
public void set«a.name.toFirstUpper()» | «a.types valuE_J'_I
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System Modeling

Leitstandssoftware

A central coordinator
Many ,,plug-in“ cards
With different configs
With different hardware
Running components
Communicating via bus

07.05.2010
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processing Digitalln "BEI" moduletype Ox05 hal = DigitalInHAL {

datatypes {
SinglePointIndicationWithoutTime;
FinglePointIndicationWithTime;
DoublePointIndicationVithoutTime;
DoublePointIndicationWithTime;
BitStringTypelSBitWithoutTime:
BitStringTypelSBitWithTime;

parametertypes |
DataType default |
subattr db0 # intendedDataType == pdt SinglePointIndicationTithTime;

Inikion

y:

DebounceFilterTime default |
attr filterTimelInls == 0x02:
subattr dbl # SP 0x00;
subattr dbl # IN == O0x00:

o

MaximumOscillatingFrequency;

function READDATL () : ProcessData:
function UWRITEDATA{input : ProcessData);

struct ProcessData |
int8 channel;
int8 fixDatal[4]:

struct Memory {
int8 state:
ProcessData

instance memory Memory ;

component def

hal DigitalInHAL memory DID {
command HighSpeedCounterInit;
command HardwareInit;

struct DID {
int16 chl_16;
int32 hs_counter;

halImpl DigitalInHALImpl for DigitallInHAL;
halImpl WinBiHALImpl for DigitallInHAL;

7))
O
=
@)
v
Q.
7))
)
S
(©
S
©
S
(C
L
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procedure nriteRegisterHunberZ requestCode 0x29 {
request: struct requestl {
int8 acec pattern {
2:h00;
6:parentRequestCode;
¥
int8 registeriddress:
I
reply: struct dontCareReply {
int8 statusByte patternref statusByte:
int8 dontCare patternref defaultReturn;
)
request: struct requestz {
int8 registerType pattern {
4:p0000;
q:registerType:
¥
int8 registeriddress;:
int8 registerdata [2];

J
Q
Q.
()]
Is)
J
(@)
o
o
P
Q.
(7]
-
o]

system DemolInput target atmel extendedModuleType Dx30 rack 1 {

Inikion

dip: DigicalIn slot 1 with DigicalInHALImpl channels 16
using datatypes {
SinglePointIndicacionWichourTime;
SinglePointIndicationWithTime;
BitStringTypelSBicWithoutTime:
BitStringTypel&BitWithTime;
b

dispatcher {
processingcomponent DigitalIn {
on normalizeModule:
on readitandarditatus;
on setModuleInService;
on readbatalfInpuctChannelX:
on repestLastReply;
on resetModule:
on writeRegistcerNunberZ;

System/card def
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procedure uriteRegisterNumberZ requestCode Ox29
request: struct reguestl {
int8 ace pattern {
Z:b00;
6:parentRequestCode;
1
ints registeriddress;
b
reply: struct dontCareReply {
int8 statusByte patternref statusByte;
int§ dontCare patternref defaultReturn:
T
request: struct reguestz {
int8 registerType pattern {
4:H0000;
4:iregisterType;
3:
int8 registeriddress:
ints registerdata [2]:

refines

07.05.2010

1

test writeRegisterNunberZ for dip writeRegisterMNumberz ¢
send reguestl {
attr registeriddress rey parameterInstruction:
Yi
expect dontCareReply |
subattr statusbyte # standarddtatus == 2;
Ti
send requesti {
subattr registerType # registerType == 3;
attr registeriddress rey parameter Instruction;
attr registerdata == 0x77;
subattr registerdata # channelNumber == 5;

register parameterInstruction address O0x37 struct {

int8 dbl patterm {
2:b00;
6:channe lNumber ;

Process
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Initial Familiarization Workshop
Reference Implementation
,Meta Stuff” in parallel

DSL developed incrementally
DSL forces decisions -> spec++
Fallback: continue manually
Testing: first class citizen

Expected Benefits
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Capture
Domain Knowledge

formalized into languages and models

... Formal Definition of Bus Protocol
and Data Structures
... Components, Interfaces

Capture
Implementation Strategy

in the generators

... How to implement Dispatcher

... Define the API for accessing data and
interfaces

... Data Structures (down to bit level)
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Automation

faster, deterministic

Increased Quality

well defined structures allthrough the system
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Meaningful Validation

more semantics in the model

... Are all protocol messages handled?
... Runtime: Diagnostics

Testing Support

more semantics in the model

... models to “base” test cases on

... generate test cases from
separate test models using the
protocol definition
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Suitable Notations

textual, graphical, tabular

... models as documentation
... generated diagrams/visualizations
... traceability to requirements docs

Technology Independence

generate ,technology glue code”

... simple migration to new platforms
(through regeneration)

... hand-written code against generated,
platform-independent APIs

... reuse components
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Abstraction w/o
Runtime Overhead

generator ,,optimizes away“

... meaningful architectural concepts
... generator generates efficient code
... PLE variability is statically resolved

Everything is a model

including for example (some) hardware

... bus protocol
... hardware structures
... channels
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MDSD

does not result in
loss of

efficiency

for embedded systems
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quality of
requirements.
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cost-effective.

automated
testing.
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Modularization.

External Coach
can help to

introduce
the new approach
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terate!

Gene'r tor Editor Customization

THE END.

34



