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extractMessage(res);
arn null;

aublic int( tMess sgg(lgt(] resg)

MAX fo¢) buf[l] = 9;
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general purpose




tailor made
effective++

specialized, limited

used by experts

together with other
specialized tools
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focussed, processable

language

concern
domain
notations
stakeholders

abstractions
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DSL Program

(aka Model)

: map

GPL Program
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Generation

Interpretation
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LanguageUrientedProgramming
DomainSpecificModeling

g ModelDrivenDevelopment

ModelDrivenSottwareDevelopment

Analysing Domains
Defining Languages

Adapting/Selecting
Building Editors
Transforming Models
Building Generators
Building Frameworks
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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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@ DSLs

Some Examples

tests

procedure writeRegisterNumberZ requestCode 0x29 {
request: struct requesti {
int8 acc pattern {
2:h00;
£:parentRequestCode;
Vi
int8 registeriddress;
o
reply: struct dontCareReply {
int8 statusByte patternref statusByte:
int8 dontcare patternref defaultReturn;
b test writeRegisterNumber?Z for dip writeRegisterNumber?Z {
request: struct request2 {

int8 registerType pattern { send requestl {

attr registeriddress

rey parameterInstruction;

4:00000;
4rregisterType; i
yi expect dontCareReply |
int8 registeriddress; subattr statusByte # standardStatus == 2;
int8 registerdata [2]; T
b send requestz {
; subattr registerType # registerType == 3:
attr registeriddress rey parameterInstruction;
attr registerdata == 0x77;
subattr registerdata # channelNuwber == 5;

refines >

register parameterInstruction address 0x37 struct {
int8 dbl pattern {
2:p00;
6:channe 1Nunber ;
Y

| -
9
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OSGl-based Enterprise System

(%]
-
(&)
©
S
e
o=
@)
@
Q
(&)
o=
(1)
| .
-
(7]
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subsystem the.vorld.scenarios {

public:

immutable type ProblemReport {

problem: string
severity: int
emergency: hool

interface Radio {

report| a: ProblewReport ): void

interface Press {

broadeast | a: string j:

private:

component Houston {

provides uplink: Radio
requires press: Press

component PrintingPress {
provides source: Press

suhsystem the.moon.scenarios {

uses Che.world.scenarios

private:

component Armstrong {

task sayHello scheduled onceUponS
requires home: Radio [0..1]

import "classpath:/twoworlds.compdsl™

scenaric Simple : the.wmoon.scenarios, the.world.scenarios
actor TRP ==> { Arwstrong |

var §m = ProblemReport {
severity = 12
emergency = true
problem = "there's chesss"

howe.report (msgffm) -» { Houston |
var f$res = press.broadcoast( < #msg.problem > ) -> {
return "thanks"

string i 647x551

loy.info "they replied "

loy.info §res

assert equals returnValueIsThanks : $res == "thenks"

var §resz = press.broadeast| < #wsg.problem > ) -> {
return "again”

}

loy.info "and then they replied "

log.info $resz

assert equals returnValusIshgain : §res2

"again®

import "classpath:/twoworlds.compdsl®
import "classpath:/cwoworlds.scenario”

system SunSystem scenario Simple {
nede moon {
subsystem the.moon.scenarios
i
node earth {
subsystem the.world.scenarios

& Capgemini Pension Workbench

File Edit Projection Novigation Search Format

&P o ADOE SO

NNLCPA-14w2-21112008 * X

Table of Contents X
Library
Documentation
Foundation
Value sets

Value set Grooticbepalingsmethode
Value set member Salai
Value set member
Value set member Af

Value set Selaris-diensttid
Value set member Middelloon
Value set member Eindloon

Value set Verzekerde bedragen
Value set member Vast bedrag
Value set member Percentage van gron
Value set member Percentage van gron
Value set member Opgegeven bedrag
Value set member ANW-hiaat
Value set member AOP bedrag

Value set Indicatie Opbouw / Risica
Value set member Opbou
Value set member Risico

Value set Deglnemerstatus
Value set member Aspirant
Value set member Actief
Value set member Bremievrij
Value set member Slapend
Value set member Uitkerend
Value set member Overleden
Value set member Vervalien

Tag definitions

Tag Basisberekening

Tag Ouderdomspensioen

Tag Partnerpensi

Tag Wezenpensioen

Tag ANW extra

Tag WIA sxcedent AOV

ide toezegging

en

Dev Generate Pension Team NN

Library NN LC PA

Documentation

x Groottebepaling”]

In dit onderdeel wordt uiteengezet hoe de wijze van groottebepaling van toezeggingen plaatsvindt binnen het NN
bepaald door de Groottebepalingsmethode.q

1

Binnen het NN Comfort Pensioen worden de volgende methoden gebruikt:q
- Salaris-diensttijd;q

- Verzekerde bedragen;q

- Afgeleide toezeqging.q

1

Daarnaast is er sprake van een onderscheid per toezegging van toezeggingen met waardeopbouw en toezeggen o
g van ingen kunnen zijn en op welke wijze deze worden verwerkt, verschilt tusse
risicotoezeggingen, Het onderscheid wordt gemaakt met de Indicatie Opbouw / Risico.
1

n 2 Opbouwtoezeggingen
Binnen het NN Comfort Pensioen zijn de toszeggingen in de basisregeling allen met waarde-opbouw te sluiten. Zoy
het Partnerpensioen als het Wezenpensioen. In de basisregeling bestaat ook de mogelijkheid het Partnerpensioen
ok het Wezenpensioen op basis van éénjarig risico wordt verzekerd.q
1
De opbouw wordt vastgelegd aan de hand van de volgende attributen:
- Bedrag Jaaropoouw;§
- Delta deelaansprask uit mut
- Delta deelaanspraak uit doorbou
- Deelaanspraak uitzicht;q
- Deelaansprazk opgebouwd;q
- Deelaanspraak gefinancierd;q
- Verzekerd bedrag (*).

(%) Lot Usroalard harean bamt in nrinfine nisk unar kit san Anha utnasnminn itsandaring hiarnn wardt asumem

Noselection  Dev

31.01.2011
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© Capgemini Pension Workbench
File Edit Projection Navigation Search Format Tools Dev Generate Pension Team NN

@ P oADBDEPe

NNLCPA-14w2-21112008 * %

Table of Contents ¥
Library § = = 3.3 Commutatiegetallen op 1 leveny
Documentation
Foundation 1
Value sets D =v *—— =g Dec(3
Value set Groottebepalingsmethode x 100 c3)s

Value set member Salari
Value set member Verzekerde bedrager
Value set member Afgeleide toezeggint

Value set Salaris-diensttijd
Value set member Middelloon
Value set member Eindloon

Value set Verzekerde bedragen
Value set member Vast bedrag
Value set membes
Value set member Percentage van gron
Value set member Opgegeven bedrag
Value set member ANW-hizat
Value set member AQP bedrag

Value set Indicatie Opbouw / Risic
Value set member Opbou
Value set member Risi

Value set Deelnemerstatus
Value set member Aspirant
Value set member Actief
Value set member Premisvrij
Value set member Slzpend
Value set member Uitkerend
Value set member Qverleden
Value set member Vervallzn

Tag definitions

Tag Basisberekening

Tag Quderdomspensioen

Tag Partnerpensioen

Tag Wezenpensioen

Tag ANW extra

Tag WIA excedent AGV - u 4 BN(_ris) koopsommen9

diensttid Implemented in = ¥24019
[

reentage van gron

Section » fitle » Paragraph : Text  Dev

Doc | Splitter | Pension | PensionDecorated | AN

Insurance Contracts

=2 =
Format Tools Dev Generate Pension Team NN
b @
Al
Elements...
H Rules
Rule Bereken Mutatieperiode
Result
Mutatieperiode
Name:
Bereken Mutatieperiode
Documentation:
m Het vaststellen van de periode tussen de huidige en de vorige mutatie in dagen.q
De mutatieperiode kan niet meer dan 360 dagen bedragen omdat elk jaar een begin- en eindmutatie kent i.v.m. het openen en sluiten van het
o versiagaan €
[¢ ) Dit wordt niet afgevangen omdat het uitvoeren van de begin- en eindmutatie veran zijn van de per i q
Tags
m Basisberekening
Algorithm
S if maximum(Mutaties per datum) == 1 then daysof(duration(valid(Mutaties per datum))) else 0
Test cases:
e Name valid time Transaction time | Fixture Product Element Expected value |Actual value
: Gelijke datums | 03/01/2008 Mutatieperiode - 3
Mutatiedatum = 0
o | Mutatiedatum
3 Vorig
U Periode <30 | 03/01/2008 Mutatieperiode - 15
Mutatiedatum > 15
Mutatiedatum
m vorig (binnen 1
U maand)
Periode > 30 |03/01/2008 Mutatieperiode - 60
: Mutatiedatum > 60
Mutatiedatum
m vorig (
meerdere
S - maanden) d
: Bereken Mutatieperiode » Test cases » Unit test: Geljke datums : "Place  Dev
Doc | Splitter | Pension | PensionDecorated | AM
—
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Alarm System Menus

("2}
-
c
)
=
S
)
o
("
>
V)
£
L
<

import "classpath:/units.md"
import "classpath:/software.swc”

namespace sl
uses units

cenditien Locksd
condition BlinkingLight

menu Normal label "Standardmenue"
item unlockNow sys(TurnOffAlarm) if Locked
button label "Unlock"
submenu Manual label "Manual Settings™
item alarmlevel sys(AlarmlLevel)
valuerange SoundLevel restrict 10..8
item uselight sys(TurnOffAlarm) if BlinkingLight
bool
end
submenu autoLocking label "Automatic Locking™
item startTime sys(TurnOnAlarm)
valuerange Time
item endTime sys(TurnOffalarm)
valuerange Time
template areaSettings [size:
template areaSettings [size
end

area= sw=sys (TurnOnAlarm)] arealSettings
, area=2, sw=sys(TurnOnAlarm)] area2Settings

end

template [size: int, area: int, sw: swref] areaSettings
item onOrOff sys(TurnoffAlarm) labelexpr "Rutolock “+areat+" on/off™
bool true = label(size) "On" false = label "Off"
item test sys(Alarmlevel) label "Test"
bool
item alarmlLevel sys(AlarmLevel)
wvaluerange SoundLevel restrict size..:s0
end

menu Expert extends Normal
item master sys(UnlockNow) afterItem unlockNow
bool

message TurnOtrfAlarm
message TurnOnZlarm
message AlarmlLevel
message UnlockNow

component AlarmManager {
receives TurnOffAlarm
receives TurnOnAlarm
receives Rlarmlevel

component MasterSwitch {
receives UnlockNow

31.01.2011
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Hearing Aids
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A DSL for Hearing Aid Configuration

A DSL for
Refridgerator
Configuration
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1
Alarm Deso History
TemESetPOinL-ACTUAITeMp 256-25A80uS - 10
<do>
<exts .
("2} e 0
H tempDrop [tempDrophalues==0] Might
"‘w;\, tempSetPoint=desiredTemp-L status = 2;
| S |~ <do>
m b e =
tempSatPoint-cosiredTemp satus=3; L, ' 2sewp 13 |
: 1o <do> U
U increaseTemp [desicedTermp<S0) | desiredTema+ =L,
] -
ad @ State Chart interface &2 P = = O (7] simulation Results Properties =n
m > B Evers

25



31.01.2011

@ PLE Concepts
& DSLs
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domain engineering

... domain analysis
... classifying variability
... defining DSLs

application eng.

... using the DSL to express
systems
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platform

.. target environment

.. abstractions of solution space

.. can influence DSL concepts
(Arch DSLs)

config knowledge

... transformations
... generators
... Interpreters

28



core asset

... languages
... generators
... editors

variation point

... bind how
... kind of varibility
... bind when

31.01.2011
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@ PLE Concepts
& DSLs

Bind How
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... optionally take away

... optionally take away
from overall whole

overall whole can
get big and unwieldy
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... optionally add to
minimal core

... optionally add to
minimal core

how to point into the core
and add something to it
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... define values for
predefined params

... define values for
predefined params

types for parameters can
be non trivial (DSLs)
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@ PLE Concepts
& DSLs

Kinds of Variability
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Routine Creative
Configuration Construction

Configuration Feature-Model Graph-Like
Parameters Based Languages
Configuration
o]

izard Tabular
Configurations

... selecting options
... setting param values
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... selecting options
... setting param values

.
.
(]
Optimization

o
value ElementType Speed Memory Additional
[open] Usage Features
. . Thread |l Bounds Type
Safety
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... DSLs
... iInstantiation
... connections

000 o FHFE

A 2 B
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DEMOI 4

(ONSTRLCTION

Example DSL -
Fountains
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@ PLE Concepts
& DSLs

Bind When
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flexibility

performance

code size

complexity

source fime

compile time

link time

run time
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resulting code

can be easily
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Interpretation vs. Generation
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can be easily

resulting code
can be

and more
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Templates can be

from existing code

Interpretation vs. Generation

work around

of target language
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to target environment

(leaves no trace)

Interpretation vs. Generation

runtime infrastructure

(garbage collection, monitoring...)
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faster

no regeneration

test
build
deploy

Interpretation vs. Generation

for platform indepenence
an interpreter might be
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possibly direct feedback
from
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(ONSTRLCTION

In-IDE Interpreter
in Fountains
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angtomization
Configuration

e angtomization
Configuration

In-Language
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The language
provides

support!

(we can learn that from GPLs)

)
o
©
=)
B0
c
©
c

conditional execution

overriding, overwriting

for variant to fill in

several places at a time?

In language
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Hifdef

inheritance

template methods

AOP

31.01.2011
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(ONSTRLCTION

A DSL with
“variant blocks”
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e angtomization
Configuration

Varying models

~ problem space
vs. software space

Problem Space:

Solution Space:

51



~ problem space
vs. software space

Implementation Logical
iLevel

Artefact 1

Artefact’3

& &

#if defined (ACE_HAS TLI)
static ssize t t snd n (

ACE _HANDLE handle,
const void *buf,
size_t len,
int flags,
ACE _Time Value *timeout
size_t *bytes_ transferre

#endif /* ACE HAS TLI */

31.01.2011
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S {] NeedsState

d Multiple
X Addresses
International LocalPhone Persistence
Phone

<<entity>> <<dependentOb>>
Party Address
Sore S

state: String e-..
zip: String
street: String

<<dependentOb>>
Phone
number: int

regionCode: int
countryCode: int

DelayCalculator {
default: IDelayCalculator

screens[0..n]: IInfoScreen

mon: IMonitoring monitoring

Failover Monitoring Data

Management

Graceful Redundancy
Degradation

| Centralized | | Distributed
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monitoringStuff monitoring {
MonitoringConsole {
devices: [*]: IMonitor
tor: MonitoringConsole

or.devices

] v1g_buaddl 13

namespace shared {
interface IInfoScreen (3
interface IhircraftStatus ()
¥ & Gracofubegradation
R Redundancy
Dataanagement
@ Certralizsd
© Ditribured

namespace datacenter {
using mycompany.shared

interface INgtCons ()

component DelayCalculator {
provides sircrafr: IhircraftStatus
provides managewentConsole: INgtCons
requires screens: IInfoScreen

3

component HManager {

requires backend: INgtCons

requires hackend2: INgtCons feature Failover
151 Centralized
| DataManagement
| Distributed
| Failover
| GracefulbDegradation
I Moritoring
S1Redundancy
[Slsystem

3
b
namespace mabile (

using mycompany.shared

component InfoScreen (
provides default: IInfoSoreen
3

[
E
k-
[
B
bk

component Rireraftloduls {

requires calculator: ThircraftScacu

B Tree [ Table [ T2 Detawl‘ =g Gvaphl @ cConstraints
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monitoring {

MonitoringConsole ..
monitor:
monitor.devices

(*) {

mon: IMonitoring

DelayCalculator {
AircraftModule {

InfoScreen {

aspect (*) compnent { mon: IMonitoring
provides mon: IMonitoring

}

DelayCalculator {

AircraftModule {

mon: IMonitoring

InfoScreen {

mon: IMmonitoring
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monitoring monitoring {

MonitoringConsole ..
monitor: ..
monitor.devices ..

(*) {

mon: IMonitoring

~ varying models,
not text

... fewer var points
... semantically meaningful
... more manageable
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~ varying models,

not text

... simplifies traceability
you can ,,point” easily

to any element ->

generic traceability approac

... simplifies traceability

1) DummyRequirementsCollection @ LineFollower |

trace Cyclic

doc This is the cyclic task that is called every Ims to do the actual control of the

task run cyell yrace cyclic

trace TwoPH doc
stateswitch| task run
state ru

int8 b 9 ConsistentSetting: Motor settings have to be upda
bump = in/® Cyelie: the actual control of the devi
if (b 9 Efficient: The program should be as small
Init: The system should start operat
9 MaxSpeed: Speeds per motor can only be u
3 optionaloutputlkjlkjljlk): Display output should be optio

} TwoPhases: Initialization should be separ

event]

termi

trace I
int32 1

qui rements
requirements
Arequirenents
Arequirements
Arequirenents
“requirements
*requirements

Arequirenents

(1fmain.
.null)
.null)

(1fmain
(1fmain

(1fmain.
(1fmain.
.null)
.null)

(1fmain
(1fmain

(1fmain.

light = ecrobot_get_light_sensor (SENSOR_PORT_T: :NXT_PORI_S1),
if ( light < ( WHITE + BLACK ) / 2 ) {
trace ConsistentSetting ;
updateMotorSettings (SLOW, FAST)
} else {
trace ConsistentSetting
updateMotorsettings (FAST, SLOW)
}
state crash
updateMotorSettings (0, 0);
default
<noop>;

null)
mall)

null)
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Feature Annotations
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9 angtomization
Configuration

DSLs as Parameters
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.. parameters with
simple types

.. complex types:
DSL/metamodel
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Problem Space Software Space
o Domain
= Requirements
=
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=
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S Formal Formal Core Assets
M
- Domain C) Solution Space D
T MetaModel MetaModel L—rl L,_l.|
S
o
(a]
o
= Product
= ;
[} Requirements
@
S
>
it
= Formal Formal
o Domain M Solution Space Product
T Model Model 4
g
=3
o
<

create System transformPs2Cbd( Building building ):
hasFeature ("burglarAlarm") ? ( handleBurglarAlarm() -> this) : this;
handleBurglarAlarm( System this ):

let conf = createBurglarConfig(): (
configurations.add( conf ) ->

conf.connectors.add( connectSimToPanel ( createSimulatorInstance(),
createControlPanellInstance() ) ) ->
hasFeature( "siren" ) ? conf.addAlarmDevice ("AlarmSiren") : null ->
hasFeature( "bell" ) ? conf.addAlarmDevice ("AlarmBell") : null ->
hasFeature( "light" ) ? conf.addAlarmDevice ("AlarmLight") : null

)
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transformation transformation aspect

workflow

transform

configuration model

transform-
aspect

template file template aspect

workflow

generate (0sgi)

configuration model

generate (chd)

generator-
aspect

template file

—— 7

extend file extend aspect

X(): ...
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Modular
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We don‘t want to

model,
we want to

program!
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We don‘t want to

model,
we want to

program!

... at different levels of abstaction
... from different viewpoints
... integrated!

We don‘t want to

model,
we want to

program!

... with different degrees of
domain-specificity

... With suitable notations
... With suitable expressiveness

66



31.01.2011

We don‘t want to

model,
we want to

program!

And always:
precise and tool processable

We don‘t want to

model,
we want to

program!

PLE for DSLs
suitable to related domains
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Big Language?

-
“9-0
N

with many first class concepts!
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Vlewpomts
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Vlewpomts
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Vlewpomts

Viewpoints

LEGO Robot
Control °
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Language Integration by...

Referencing

EN KN

Language Integration by...

Cascading
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Language Integration by...

Extension

Language Integration by...

Embedding
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Language Integration by...

Contributing
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M_

A Modular
Language
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