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@ PLE Intro

Systematically
analyse, design and build

families of products,
not single systems.




Identify L
Commonalities

Manage

Differences

Product Management/Requirements

Architecture/Implementation

Organization
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This Talk

Architecture/Implementation

Organization

Domain Eng‘g

... analyse domain

... build common artifacts

.. define/build way to
build the products

(i.e. build/setup tools)




(
App Eng’g
... analyze product req’s

... use domain artifacts
... to build products

... evolve domain artifacts

Software Space

¢ Realization
e Technology
e Architects/Developers
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Automated!
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Variation Point

.. a point where
a variation can occur

.. must be bound for
each product

... bind when?
.. bind how?

Variability Mechanisms

Removal

... optionally take away

from overall whole
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Variability Mechanisms

Removal

... optionally take away

from overall whole

Challenge:
overall whole can
get big and unwieldy

Variability Mechanisms
Injection

... optionally add to
minimal core
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000
00O
uj=ie

07.05.2010



Variabilit\! Mechanisms
Injection

... optionally add to
minimal core

Challenge:
how to point into the core
and add something to it

Variability Mechanisms

Parametrization

... define values for
predefined params
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Variability Mechanisms

Parametrization

... define values for
predefined params

Challenge:
types for parameters can
be non trivial (DSLs)

0 Classifying

Variability

07.05.2010
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Configuration vs. Customization

Variability

< Guidance, Complexity,

Efficiency Flexibility P

RrRoutine ... Creal tive

Configuratio Construction

Configuration Feature-Model Graph-Like

Parameter Based Languag
Configuration

Property Files
zard Tabular
Configurations

Configuration

... selecting options
... setting param values

Yor I:E 1

or [E » 1
I CF
(N

07.05.2010
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Customization

... ,real languages”
... instantiation
... connections

A0 = —®
S

€ Configuration

07.05.2010
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Configuration

... selecting options
.. setting param values

‘o I:E 1

o [E » 1
I CF
(N

Configuration

Feature Models

07.05.2010
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Configuration

Feature Models

Aircraft

/ J) mandatory
datory optional
Wing Engine Materials
i f
mf m) /O\a'(tf:)"fa::‘)'e or (n of m)
high shoulder low Jet Piston metal || wood | | cloth || plastic
- Robin DR-400

An aircraft with a low wing, piston

engine and made of metal, wood and

cloth

Configuration

Feature Models

Aircraft

./J) mandatory
datory optional
Wing Engine Materials
mf m) /O\a'(tf:"fa::‘)'e or (n of m)
high shoulder low Jet Piston metal | | wood | | cloth || plastic
Airbus A 320

An aircraft with low wing, jet engine(s)

and made of metal.

07.05.2010
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Configuration

Feature Models

Aircraft
./J) mandatory
datory optional
Wing Engine
mf m) /O\i“(tf:)r-fa::\)le or (n of m)
high shoulder low Jet Piston metal || wood | | cloth || plastic
Schleicher ASW 27

= cﬂ An aircraft with shoulder wing, no
engine and made of plastic

Configuration

Feature Models

Stack

Size p—

Fixed Dynamic

Counter

Optimization

ElementType Memory Additional
value Speed
[open] Usage Features
int float String

15



Configuration

Feature Models

Connector

Technology
S

[incomplete]

Client/Server Message-based

<>
[ synchronous ] [ Asynchronous | Sender Receiver

[incomplete]

[ Timeout | | Polling | [ callback ] [ Pun ] Push
[incomplete] F\.
[ Blocking ] [ Non-blocking | Queued Non-queued
[incomplete] [incomplete]

@ Customization

07.05.2010
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Customization

... ,real languages”
... instantiation
... connections

A O —=E—8
et (|

Sidebar

Domain-Specific
Languages

.
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programming '\

started

close to the al

abstractions
computing

abstractions
computing

18



extractMessage(res);
arn null;

aublic int( tMess sgg(lgt(] resg)

MAX fo¢) buf[l] = 9;
e ggh) (

a'bxéfractlons
computing

:v.- ':- - .-;‘:’ ~
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abstractions
computing?

07.05.2010
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abstractions
computing?

20



07.05.2010

21



07.05.2010

general purpose
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tailor made
effective++

specialized, limited

used by experts

together with other
specialized tools

07.05.2010
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execute?
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DSL Program

(aka Model)
: map

GPL Program

Generation

Interpretation

07.05.2010
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End of . Sidebar

Domain-Specific
Languages

Customization

Languages

]
i

'1 § 3 B
.“ I(‘)FM/("”V‘ 5’[T(é gl

fr(x) ”j;’|n:,(;,o)J Sl 0p 'J"‘"{‘T,, A
AV ‘f;, jT(l"['LH)dX !
2 m1(8)= a0+,

= SelectSQLL & Querysgt
Commit Transaction; §

07.05.2010
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Customization

Languages

| @ Java - purchaseOrderProcess - Ectipse SDK
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Customization

Languages

data {

data Patient persistent {
neme: String
age : int range 0..120
TirstNeme: String[20] regex "[a-z] ™"
birthbate: String
insuranceNeme: String
insuranceNuwnber: String
-> adr: Adress
-> tel: Telephone®
-> stays: Stayt

)

data hdress persistent {[]

data Telephone {
sountryCode: String
cityCode: String
localNumber: String

)

data Stay {
beginDate: String
-> stations: Station®
endDate: String

)

data Stacion (
date: String
stationNeme: String

records {

record POOL {
p: Patient
1 -> p.name
2 -> p.firstiame
3 -> p.birthbate

record A001 {
a: Adress
1 -> a.streetc
2 -> a.zip
3 -> a.city
p.adr = a

record VOO1 {
1 -> p.insuranceHame
2 -> p.insurancelumber
¥
record TOO1 {[]
record 5001 {[]

07.05.2010
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Customization

Languages

measure

Measuring

Created

A stop

Customization

Languages

A

Attribute
" |type: String
[ Entity mﬂ DependentObject |

id: long |
a) b)
<<entity>> <<gntity>> | <<dependentOb>>
Customer Party Oon Address
name: String narme: String city: String
zip: String
street: String

07.05.2010
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6 Binding Times

1{o] 3

Customization

Bindi ng Time

compile time + + + -
ink e + + + -
load time 44 - + +
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Binding Time
for DSLs?

Binding Time

Interpretation
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Binding Time

Generation

c
=
e
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Generation

resulting code
can be easily

inspected

Interpretation vs. Generation
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Generation

resulting code
can be easily

debugged

c
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I} Generation

g resulting code

© can pe .

H optimized

8 and more

5 efficient
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Generation

Templates can be

derived

from existing code
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Generation

work around

limitations

of target language

Interpretation vs. Generation
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Generation

no changes

to target environment

(leaves no trace)

c
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Generation

reuse

runtime infrastructure

(garbage collection, monitoring...)

Interpretation vs. Generation
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Il Interpretation

A faster

4 turnaround

S no regeneration

S test

S build

2 deploy
Interpretation

for platform indepenence
an interpreter might be

less portin
effgrt .

Interpretation vs. Generation

35
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Combinations

Interpretation

Java DSL Java VM ?

Interpretation

-
-
Bytecode XML Eomiles ?

Interpretation vs. Generation

Platform

Generated Application

Domain Frameworks

Libraries

Middleware

Drivers

Rich Platform

36
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Platform

Domain Frameworks

Grown with the DSL!

=
p
@)
[ P
HE
i
a.
i o
B
(a's

Platform
Extreme Case

Generated Application

populates

Domain Frameworks

Rich Platform
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Architecture




As you
understand
and develop
your
Platform
Architecture...

Develop a
language to
express it!




Language
resembles
architectural
concepts...

Express the
applications
with the
language.




import "classpath:/twoworlds.compdsl"
import "classpath:/twoworlds.scenario’

system SunSystem scenario Simple {
node moon {
subsystem the.wnon.scenarios
'
node earth {
subsystem the.world.scenarios

TOOLING

07.05.2010
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eclips

madeling

PLBARONIE C T

http://eclipse.org/modeling

xtett Specify Grammar

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

= { subNamespaces+=Hamespace |

Components+=Component |

datatypes+=DataType |

interfaces+=Interface |

compositions+=Composition ) ¥

“CuUsing:
"using" namespace=[Nawmespace|qualll]:

S Comwponent:
= (pointout=Pointeut) ? "component” name=ID (tags=TagsClause) ? (featurec
(ports+=Port) *

nyny

“Port:
MessagePort | DataPort;

~MessagePort:
ProvidedPort | RegquiredPorc:

“ProvidedPort:
"provides™ namwe=ID ":" interface=[Interface] (featureclauss=FeatursCl:

~RequiredPort: —'_I
< |

42



Xter<t

Antlr Grammar and
Parser is generated
from this specification

Xtett Gen. Metamodel

~ 8 exdsl -
=+ H File

= topLevelMamespace : Namespacs

=+ featureModel : FeatureModelImport

3 imports : Impart

Mamespace

4 compaonents : Component

&3 interfaces : Interface

= featureclause | FeatureClause

= name : EString

i subMamespaces : Namespace

£ usings : Using

£ compuositions : Composition

54 datatypes : DataType

Using —
Component

=+ tags : TagsClause

= featureclause | FeatureClause

= poinkeut : Painkcut

= name : EString

3 ports | Part

Port

= name : EString

MessagePort - Port

= featureclause | FeatureClause

= interface : Interface

~H ProvidedPart - MessagePort.

E RequiredPart -> MessagePort

-H DataPort - Port v

07.05.2010
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Xtet<t Constrai

extension net::ample::adsl::exdsl::Extensions:
extension org::openarchitectursnars

riiog

context Component ERROR "Qualified Name "+qualifiedName ()+" must be unigue'
allComponents() .select | ¢| c.qualifiedName() == gualifiedMame(} }.size

context DataType ERROR "Cualified Name "+gualifiedName()+" must be unigue"
allbataTypes () .select| | c.gualifiedName () qualifiedName () | .size =:

context MNemespace if !isEmpty() ERROR "Qualified Name "+cqualifiedMName()+" @

context Interface ERROR "interface names must start with a capital I':
name . startsWith ("IM)

context MessagePort ERROR "interface not defined. Missing a 'using'?: ":
wvisibleInstances0LType (this, Interface).contains(interface);

context Attribute ERROR "no type defined: "+type.name:
viziblelnstancesOfType (this, DataType) .contains(type);:

context DataPort ERROR "data not defined: "+type.name:

import exdsl: -l

alllawmespaces () .select | o| c.qualifieddame () qualifiediame () | .size
context emf::Edbject if metaType.getProperty("name") '=null ERROR "name not
metaType.getProperty ("name”) .get (this) '= "lUnnamed”; —

wvisibleInstances0OfType (this, ComplexType).containsitype): —'_I

Xtett Generated Editor

[©2] components,exdsl &2

namespace com {

[15°

=0

namespace airvizard {

@ <unnamed >

0 <unnamed>
N = @ <unnamed:>
using com. airvizard.types BB com

E--H airwizard

todb| cunnameds

using com.airvizard.domaintypes

namespace shared {
struct sas {

cunnameds
e FohnlbIEREAIRT £ diagrostic
¥ ¢ Flights 43 mobile
3 £ server
[ serverstuff
typedef String FlightID shved
-5 aaa
struct FlightStatus ( ‘B Fight
£ : FlightStatus E 55 Flights
id: @ FlightlD -- com,aiwizard.shared w2 flights: Flights
eta: B Fightstatus - com.airwizard.shared -89 Fiightstatus
¥ BB Flights - com. airwizard.shared < eta: Time
O String -- com.airwizard kypes Lo FRU
interfac §§Time - com.airwizard.domaintypes © id: FlightID
onew 8§ asa -- com.airizard.shared catus(l] ¥ TFlightDataConsu
H O boolean - com.airwizard types © IFightReparter
O int - com.airwizard types
_l_I | L]
[El Problems 53 @ Javadoc | (2> - x|le ¥ =8
2 errars, 0 warnings, 0 infos (Fiker matched 2 of 62 tems)
Description_~ [Resource [ Path [ Location |
3 Couldr't resalve reference to 'FightAIDI'  compenents... net,ample.adsl.exdslsampl...  line : 14
@ o type defined: null components... net.ample.adsl.exdsl.sampl... line : 14

07.05.2010
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Xtett Generated Editor

Code Completion

FlightStatus
2 FlightID -- com, airwizard, shared
BH Flightstatus - com.airwizard.shared
BB Flights - com. airwizard.shared
O String -~ com.airvizard kypes

c B8 Time -- com. airwizard. domaintypes

W 58 aaa - com,ainvizard.shared 9
O boolean - com.airwizard types
9 ink - com.airwizard. bypes

E I

tched 2 of 52 fems)

et Generated Edito

f:(] S

Inamespace com {
namespace airvizard {

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

namespace shared {

struct asa {

5.4, FLightAIDT
¥ ¢ Flights

typedef String FlightID

struct FlightStatus (

Syntax Coloring
Custom Keyword Colorin

45



et Generated Editor

”6 ¥4, F1ight A1D1 |

Realtime Constraint

Validation

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

Description_~ [Resource [ Path

[ Location |

3 Coudn't resalve reference to FlightAIDI'
@ no type defined: null

components... net,ample.adsl.exdsl.sampl... | line :

components.. . net.ample.adsl.exdsl sampl.., line : 14
14

Xte®t Generated Editor

Customizable
QOutlines

@ <unnamed >
= @ <unnamed:

@ <unnamed >
BB com

E-E sirwizard
b cunnameds
¥ cunnamed>
£ disgnostic

-

B server
[ serverstuff

-0 FlightIn
=88 Flights
© e fights: Fight
=88 Flightstatus

< eta: Time
oo Frndl

< id: Flightin
3 TFlightDataConsu
© IFlightreparter

| el |

07.05.2010
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Xte®t Generated Editor
iCode Folding

Xte®t Generated Editor

Goto Definition

Find References
Cross-File References
Model as EMF

47



Xtett Generated Editor

components.exdsl 3

outin 2 T O

[El Task fS

namespace com {

namespace airvizard {

using com.airvizard.domaintypes

[15°

@ <unnamed >
= @ <unnamed:

i = @ <unnamed >
using com. airvizard.types BB com
& Ea sirwizard
namespace shared { & unnameds
struct sas { cunnameds
G 5.4, FLightAIDT £ disgrostc
¥ @ Flighes 1 mobile
i 1 server
[ serverstuff
typedef String FlightID e
-5 aaa
struct FlightStatus ( ‘B Fight
f : FlightStatus =89 Fiights
id: @ FlightlD -- com,aiwizard.shared ~ & Flights: Flights
eta: B8 Fightstatus - com.airwizard.shared =58 Flightstatus
¥ BB Flights - com. airwizard.shared < eta: Time
O String - com.irvizard.bypes w o Foull
interfac B Time - com.airwizard. domaintypes © idi FlightlD
onew 5§ aas - com. airwizard.shared Eatus (1] 3 TFlightDataConsu
H O hoolean - com.airwizard.types 0 [FlightReparter
9 ink - com.airwizard. bypes
| B
21 Probiems 53 \_@ Javadoc | [ r Tle "8
2 errars, 0 warnings, 0 infos (Fiker matched 2 of 62 tems)
BT [ Resource [ Path | Location |

@ o type defined: null componerts,

. net.ample.adsl.exdsl.sampl...

3 Coudn't resalve reference to FlightADI'  components... net,ample.adsl,exdslsampl,, . line : 14

line : 14

TOOLING

07.05.2010
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BRAINS

Jetbrains’
Meta
Programming

System

Language Extension Example

49



Structure ¢ Editor ¢ Typesystem ¢ Generator

5) Lockstatement |

1;’ concept LockStatement extends Statement
implements <none

instance can be root: false

properties:

children:

Statementlist body 1 specializes: <none
Expression lockExpression 1 specializes: <none
references:

concept properties:

alias = lock

concept links:

concept property declarations:

concept link declarations:

Struckure | Editar ‘ Conskraints | EBhavior | Typesystem Inkentions | Find Usages ‘ Data Flow ‘ {Generator

Structure ¢ Editor ¢ Typesystem ¢ Generator

5) Lockstatement |

editor for comcept LockStatement
node cell layout:

L/
[> lock ( % lockExpression % ) { <]
[> % body % <]
}

/1

inspected cell layout:
choose cell model

Structure | Editor ‘ Conskraints | Eighavior | Typesystem Intentions | Find Usages ‘ Data Flow ‘ Generator

07.05.2010
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Structure ¢ Editor ¢ Typesystem ¢ Generator

) LockStatement |

editor for comcept LockStatement
node cell layout:

L/

[> lock ( % I nckExprEssinE ) { <]

> B

H © lockExpreasion  linkDeclaration |jaxdemo.structure.lock3tatement)
/1

inspected cell layout:
choose cell model

Structure | Editor ‘ Conskraints | Eighavior | Typesystem Intentions | Find Usages ‘ Data Flow ‘ Generator

Structure ¢ Editor ¢ Typesystem ¢ Generator

\5) LockStatement (=) typeof_LockStatement |

rule typeof LockStatement |
applicable for concept = LockStatement as lockStatement
overrides false
child type restrictions

do {
':f 8 typeof (lockStatement. lockExpression

Lock3upport ~class (3 COnCurrent

N ] >

jetbrains.mps baselanguage.structure, Classifier Type Open Concept Declaration

[cuotediiode] ClassifierType <mo name>[1242291552632] in jaxdemo.typesystem

07.05.2010
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Structure ¢ Editor ¢ Typesystem ¢ Generator

\—_ﬂ) main

conditional root rules:

mapping rules: B

weaving rules:

reduction rules:
‘j concept LockStatement | -—> reduce LockStatement
inheritors false
condition always

abandon roots:

pre-processing scripts: -

Structure ¢ Editor ¢ Typesystem ¢ Generator

(@) reduce_LockStatement

content node: [«Ja
public class someclass extends <none> implements <none> {
Q@ festatic fields

static initializer
fields -

properties
initializer
B public zomeclass() {
1
public void somemethod{) {
g Lock 1 = mull;
<IF [ try | TF>
=) §COPY_SRCS[1). lock():
& $100P§[ $COPY_SRCS mull;
} fimally {
g §copy SRC[1].unlock();
=) }
1
static methods
static inner classifiers
} & |

52



Structure ¢ Editor ¢ Typesystem ¢ Generator

(@) reduce_LockStatement

content node:

public class someclass extends <none> implements <none> {
Q@ festatic fields

static initializer
fields -
properties
initializer
public someclass() {

public void somemethod{) {
Lock 1 = mull;
<IF | try | TF>
§CoPY SRCS[1). lock():
$100P§| $COPY_SRCS mull;
} fimally {
$copy_SRC§[1).unlocki);

[pRvuSE R SRl

jetbrains.mps.|ang generator. structure, CopySrchodsMacro

static methods
copy/reduce mode macro

static inner class:

} mapping label : <no label
mapped mode  : (node, genContext, operationContext)->node< > {
node. loc

Structure ¢ Editor ¢ Typesystem ¢ Generator

(@) reduce_LockStatement

content node: [«Ja

public class someclass extends <none> implements <none> {
Q@ festatic fields

static initializer
fields -
properties
initializer
public someclass() {

1
public void somemethod{) {
g Lock 1 = mull;
<IF [ try | TF>
=) §COPY_SRCS[1). lock():
& $100P§| $COPY_SRCS mull;
} fimally {
g §copy SRC[1].unlock();
=) }
¥ =) *
jetbrains.mps lang.generator.structure LoopHacro Open Concept Declaration
static methods
loop-macro
static inner class:
} mapping label : <no label
mapped nodes : (node, genfontext, operationContext)->sequence<noded >» {

node. body. statement;

07.05.2010
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Language Extension Example

Result behaves like a native
base language construct

Language Extension Example

Result behaves like a native
base language construct
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Language Extension Example

Translated to regular Java code
based on the generator

() DemoClass

public class DemoClass extends implements {

package jaxdemo.sandbox.sandbox;
private Lock 10ck;| import java.util.concurrent.locks.Lock;

public class DemoClass {
public DemoClazs() |
lock { this.getlocki) )
SharedResouce. instance| ) . doSondg

private Lock lock;

’ public DemoClass() {
try {
this.getLock().lock();
SharedResouce.instance().doSomething();
}finally {
this.getLock().unlock();
}
}

'
private Lock getlock() [

return this.lock:
3

private Lock getLock() { return this.lock; }

Example Languages
Ul Language

component NewlanguageDialog

IDEDialog
left: 100 top: 100 width: £00 height: Z00
title = New Language

content pane:
Grid
Row
Label
T

TextField ( name )
text ! { this.languageNamespace }

text : "Language Pat,]l:"]
Row
[Patl\Field ( path) ]
path : { this.languagePath }

buttons
text 0K text Cancel
default true default false

handler this.onlk( ) handler this.onCancel()

07.05.2010
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Example Languages
HTML Templates

html template MessageHeader (Message message, boolean hideUser, boolean userLast)

is not refreshable: Only one root element allowed for refreshable template.

if (! (hidelUser) ss ! (userLast)) {
<span class: >
html include
[ : Userlink (user: message.getUser(), bold: trlle)]
</sparc
}
<span class: >
html include
[ : Date(date: messan;e.created)]
< /apan>
if (mull !'= message.updated) {
<span class:
updated:
html include
[ : Date (date: messaqe.npdﬂted)]
</span>
}

Example Langua
Persistent Classes

public persistent class Forun extends

features
save changes history if: false
save changes history callback:
version mismatch resolution:
invariant:

public simple string name H

public unordered child FThread[0..n] threads H

public unordered bidirectional association User[0..n] subscribers onDelete(clear);
public unerdered bidirectional association User[0..n] watchers onDelete (clear):

public Forumistring name, User creator) {
this.name = name;
this.watchers.add|creator);
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Business

Domain DSLs

Precision
=

.Programming

Domain .
Users ( rogrammers

Programming = Precision + X

nl
o0
.E
S
S
(L)
-
o1}
o
et
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(2]
-
()}
("2
>
=
C
S
o
(]
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Precision
.. Scientists
.. Insurance Mathematicians
.. Logisticians
.. Medical Doctors

Domain Users Programming?

Domain Users Programming?
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If Domain Users
don‘t get it
it might hint at a
problem with
the language!

... or the documentation!

.
o0
=
£
£
©
S
Ty
o
S
o
(2]
S
04
2]
-
=
©
£
o
o

Creating the Language

VS.
Using the Language

Domain Users vs. Experts
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Creating: Domain Expert

Using: Domain User

Domain Users vs. Experts

Creating: Domain Expert

2
g .. senior

b

o ... complete

m [ ] [ ]

o ... big picture

g .. deep

: [ ]

e .. precise, formal
£ .. guru

o]

o
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Domain Users vs. Experts

Using: Domain User

... hot senior
... harrower
... Shallow

Can Domain Users
understand
what the Experts
put into
the language?

Verify early and often!

07.05.2010
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TOOLING

Intentional Software
Domain
Workbench
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Pension Workbench Example

& Capgemini Pension Workbench

Fle Edit Projection Navigation Search Format

PO ADD & PO

NNLCPA-14w2-21112008 * %

Table of Contents %
Library
Documentation
Foundation
Value sets
Value set Groottebepalingsmethode
Value set member Sajaris-diensttijd
Value set member Verzekerde bedrager
Value set member Afgeleide toezegging
Value set Salaris-diensttijd
Value set member \mde loon
Value set member Ein
Value set Verzekerde aedrage"
Value set member Vast bedra:
Value set member Percentage van gren
Value set member Percentage van gron
Value set member Opgegeven bedrag
Value set member ANW-hiast
Value set member AOP becrag
Value set Indicatie Opbouw /
Value set member Opbour
Value set member Risico
Value set Declnemerstatus
Value set member Aspirar
Value set member Actief
Value set member Premisvrij
Value set member Slape
Value set member Uitkerend
Value set member Overleden
Value set member Vervallen
Tag definitions
Tag Basisberekenin
Tag Cuderdomspensioen
Tag Partnerpensioen
Tag Wezenpensioen
Tag ANW extra

Tag WIA excedent AOV

Text Editing

Tools Dev Generate Pension Team NN

Al
Library NN LC PA
Documentation
= Groottebepalingy
n 1 Inleidingy

In dit onderdeel wordt uiteengezet hoe de wilze van groottebepaling van toezeggingen plaatsvindt binnen het NN Comfort Pensioen. Dit wordt
bepaald door de Groottebepalingsmethode.q

1
Binnen het NN Comfort Pensioen worden de volgende methoden gebruikt:q

1
Daarnaast is er sprake van een onderscheid per toezegging van toezeggingen met waardeopbouw en toezeggen op risicobasis. Welke
groottebepalingsmethoden van toepassingen kunnen zijn en op welke wijze deze worden verwerkt, verschilt tussen opbouwtoezeggingen en
risicotoezeggingen. Het onderscheid wordt gemaakt met de Indicatie Opbouw / Risico.q

x 2 Opbouwtoezeggingeny]
Binnen het NN Comfort Pansme1 zijn de i inde te sluiten. Zowel het Ouderdomspensioen,
het Partnerpensioen als Inde g bestaat e nnge kheid het Partnerpensioen als risico te verackeren, wearbij

ook het Wezenpensioen Dp basis van éénjarig risico wordt verzekerd.q

1

De opbouw wordt vastgelegd aan de hand van de volgende attributen:q
- Bedrag jaaropbouw;

- Delta deelaanspraak uit mutati

- Delta declaanspraak uit dmrbm“‘,!\

- Deelaanspraak uitzicht;q

- Deelaanspraak opgebo!

- Deelaanspraak gefina

- Verzekerd bedrag (*).9

1
[%) Uat Uarsabard hadran bamt in nrinring niat vnnr hii aan anhaiitnasannine 1litzandarinn hisran werdt nevarmd danr Dartnarnancinen

Noselection  Dev

Domain

Pension Workbench Example

&' Capgemini Pension Workbench
File  Edit

&P PO ADDEPO

NNLCPA-14w2-21112008 * %

Projection  Navigation  Search

Table of Contents %
Library
Documentation

Value set member Verzekerde bedrage!
Value set member Afg‘\e\ce toezegging

Value set S
Value set member Middelosn
Value set member i

Value set Verzekerde :edrage"

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 / Risico
Value set member Opbour
Value set member Risico

Value set Declnemerstatus
Value set member Aspirant
Value set member Acticf
Value set member Premievrij
Value set member Slzpend
Value set member Uitcerend
Value set member Overleden
Value set member Vervallen

Tag definitions
Tag Basisoerekenin
Tag Ouderdomspensioen

Tag WIA sxcedent AOV

Format Taols  Dev

Generate

= 3.3 Commutatiegetallen op 1 leveny
ek
D B

Implemented in = V94019
1

w-x

2 4 BN(_ris) koopsommen€

Insurance Mathematics Domain
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Pension Workbench Example

&' Capgemini Pension Workbench
File Edit Projection Nevigation Search Format Tools Dev Generate Pen

&P PO ADDEPO

NNLCPA-14w2-21112008 * X

Table of Contents *
[ otumentation Elements...
Rules

Ru‘\; Bereken Mutatieperiode

sult

Tag definitions
Tag Basisberekening
Tag Ouderdomspensioen
Tag Partnerpensioen

Mutatieperiode
Name
Bereken Mutatieperiode
Documentation
Het vaststellen van de periode tussen de huidige en de vorige mutatie in dagen.§
De mutatieperiode kan niet meer dan 360 dagen bedragen omdat elk jaar een begin- en eindmutatie kent Lv.m. het openen en siuiten van het
verslagjaar.g
Dit wordt niet afgevangen cmdat het uitvoeren van de begin- en endmutatie Zjn van de p
Rules Tags:
B 5ereen Mutateperiode “Basisberakening
Rule Bereken Salaris ontwikkeling Algorithm.
Rele Sarckon Peroengroncilng if maximum(Mutaties per datum) == 1 then daysof(duration(valid (Mutaties per datum))) else 0
e B oo gronceed Test cases
ule Bereken Pensioengrondslag
Rule Bereken pensioengrondlsg Name Valid time Transaction time | Fixtura Product Element Expected value | Actual value
Rule Bereken Becrag jazropbou 03/01/2008 Wutatieperiode - 3
Rule Bereken Bedrag jasropbou Mutatiootim =
Rule Bercken Bedrag jasropbou Mutatiodatum
Rule Bereken Delta deelasnsprask uit doorl vorg
Rule Bercken Deelaznsprask opgebound
Rule Bereken Toskomstige dienstaren
Rule Bereken Declaanspraak uitzicht
Rule Bereken Verzekerd bedrag
Rule Bereken Verzekerd bedrag
Rule Bereken Verzekerd bedrag
Rule Bercken Verkoopkosten Periode > 30 |03/01/2008 Mutatieperiode -
Rule Bereken Netto Einduasrde Mutatioatm >
Rule Bercken sinddatum opboun Mutatiodatim
Rule Berken prerme Vorg (
Rule Bercken I5-Opslag heedare
Rule Bersken saminstrstekssten Taanden)

'ag WIA excedent AOV

Tag Eindkapitas
Shared

Elements.

q

Periode <30 (03/01/2008 Mutatieperiode -
Mutatiedatum >
Mutatiedatum
Vorig (binnen 1
maand)

Bereken Mutatieperiode » Test cases » Unit test: Gelijke datums : “Place  Dev.
Doc | Splitter | Pension | PensionDecorated | AM

Pension Contract Rules Domain

Pension Workbench Example

Library NN LC PA x 3.3 Commutatiegetallen op 1 leveny
Documentation 1

u Groottebepalingq D\— v ’W

x 1 Inleiding :‘mp\emented in % v94019

In dit onderdeel wordt uiteengezet hoe de wijze van groottebepaling van toezeggingen plaatsving ©-x
bepaald door de Groottebepalingsmethode.

=6 Dec(3)y

1 =7 Dec(3)
Binnen het NN Comfort Pensioen worden de volgende methoden gebruikt:q
- Salaris-diensttijd;q|
zekerde bedrage 1 plements:
- Afgeleide toezeggin:
1 Rules
Daarnaast is er spraki Rube Berehen Mutatieperiade
groottebepalingsmett Resut
risicotoezeggingen. H

x 2 Opbouwtoe
Binnen het NN Comfo
het Partnerpensioen &

ook het Wezenpensio C o an de b .

q -0.5

De opbouw wordt vas

- Bedrag jaaropbous;

- Delta deelaanspraak

- Delta deelaanspraak

- Deelaanspraak uitzic

- Deelaanspraak opge

- Deelaanspraak gefir

- Verzekerd bedrag (1

-1 =21 Dec(3)

=22 Dec(3)

All in one Document

64



Pension Workbench Exam

Library NN LC PA

Documentation

u Groottebepalingy
x 1 Inleiding

= 3.3 Commutatiegetallen op 1 leveny
1

L
D( 100 =6 Dec(3)y

Implemented in = K901
1

In dit onderdeel wordt uiteengezet hoe de wijze van groottebepaling van toezeggingen plaatsvind ©-x
bepaald door de Groottebepalingsmethode.

1
Binnen het NN Comfort Pensioen worden de volgende methoden gebruikt:q

- salaris-diensttijd;q|
- Verzekerde bedrage
- Afgeleide toezeggin

1

Daarnaast is er sprak
groottebepalingsmetr:
risicotoezeggingen. H

x 2 Opbouwtoe
Binnen het NN Comfo
het Partnerpensioen &
ook het Wezenpensio
1
De opbouw wordt vas
- Bedrag jaaropbous;
- Delta declaanspraak
- Delta deelaanspraak
- Deelaanspraak uitzic
- Deelaansprazk opge
- Declaanspraak gefir
- Verzekerd bedrag (*

= Z D =7 Dec(3)
tt
t=0

Elements.
3.6 Contanté waarde 1 leven/ 2 levensy

eken Mutatioperiade

=19 Dec(4)

1 de pariads tussen de huidge en de v 221 Dec(3)

kan niet maer dan 360 dagen bed
=22 Dec(3)

1 then daysol duration valid

Tranaacton e i =———" 223 Dec(3)

T —d_-05 * 5
a‘;‘ afﬂ 05 +0.,5 nE‘ =25 Dec(3)
1

x4 BN(Tris) kuop'summerﬂl_

Symbolically integrated

Cascading

Niche DSL

Business Business
Domain 1 DSL Domain 2 DSL

Architecture DS

Code + other target platform artifacts

07.05.2010
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Niche DSL

— MODELS READ ONLY!

Business Business
) Domain 1 DSL Domain 2 DSL
I [ —
\/

&
Architecture DSL

Code + other target platform artifacts

E
N
=

Ca——

Cascading

Niche DSL

Business

.

Fl_Domain 1 DSL \_Anl\r}l%tgglon
g
Architecture DSL

Code + other target platform artifacts

Cascading
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Configuration

and

Customization

Configuration

and

Customization

In-Language
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Reuse and Variations

Reuse and Variations

The language
provides

explicit

support!

(we can learn that from 00)

Specialization

overriding, overwriting

Leaving Holes
for variant to fill in

Inject Stuff

several places at a time?

07.05.2010
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Reuse and Variations

Specialization
Leaving Holes

Inject Stuff

Configuration

and

Customization
(8,

Varying models

07.05.2010
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Two Levels

~ problem space
vs. software space

Problem Space: _
Configuration

Software Space.: .
Customization

Two Levels

~ problem space
vs. software space

.......

07.05.2010
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TWO Leve I S Removal

#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 = O,
size t *bytes transferred = 0)

#endif /* ACE_HAS TLI */

4

TWO LEVEIS Removal

International LocalPhone Persistence
® Phone
S‘:':
XML Hibernate o |
: B e ——
<<entity>> - »{ <<dependentOb>>
Party g i Address
name: String A address | city: String
o state: String @-...___.{---~
- zip: String
street: String
w 0.n
<<dependentOb>>
Phone
number: int
\. | regionCode: int
“-¢countryCode: int

07.05.2010
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TWO Leve I S Removal

DelayCalculator {
default: IDelayCalculator
screens[0..n]: IInfoScreen

mon: IMonitoring monitoring

Data
Management

Failover Monitoring

Graceful
Degradation Redundancy | Centralized | | Distributed

TWO Leve I S Removal

monitoringStuff monitoring {

MonitoringConsole {
devices: [*]: IMonitor

monitor: MonitoringConsole
monitor.devices

type = IMonitor
}

07.05.2010
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TWO Leve I S Removal

] v1g_buaddl 13
namespace shared {
interface IInfoScreenm (3
interface IiircraftStatus {}

testdm 23 =g

E T system

K GracofulDegradation
R Redundancy
=% DataManagement
@ Contralized
@ Distributed

namespace datacenter {
using mycompany.shared

interface INgtCons ()

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

component HManager {
requires backend: INgtCons
requires hackend2: INgtCons feature Failover

3

51 Centralized
¥ [£1DataManagement
namespace mobile | [S1Distributed
using mycompany.shared [o1Failover
[E1GracefulDegradation
component InfoScreen ( Horitoring
provides default: IInfoScreen Redundancy
3 [C1system

component Rireraftloduls {
requires calculator: Thircraf

» &) Tree | ] Table

) Detawl‘ =g Gvaphl @ Constraints

Two Levels Injection

monitoring {

MonitoringConsole
monitor: ..

monitor.devices

(*) {

mon: IMonitoring

07.05.2010
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TO Levels Injection

DelayCalculator {

AircraftModule {

InfoScreen {
DelayCalculator {

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

}

AircraftModule {

mon: IMonitoring

InfoScreen {

mon: IMmonitoring

TWO LEVEIS Removal
Inje'étion
monitoring monitoring {

MonitoringConsole ..
monitor:
monitor.devices ..

(*) {

mon: IMonitoring

07.05.2010
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Looks just like
“normal” MPS
Java code
with state
machine
extensions

public statemachine class TrafficLights extends

static fields:

static initializer
event go ( ) ;
event stop ( ) ;
state stop {
call this.sstRed(true)
go --> transitioning
go ——> go
call this.sstRed(false|
}
state transitioning {
call this.sstVellow(tzue
after (3 ) ——> go
call this.setVellow(false)
}
state go {
call this.sstGresn(true)
stop --> stop
call this.sstGreen(false|
}
private boolean green;
private boolean red;
private boolean yellow;
properties:
initializer:
public TrafficLights(] {

protected void s=tRed(boolean b {
this.red = b;

nratected void setGreen(banlean hi i

none:

implements

none:

i

But contains
“Feature
Markup” that
can be shown
optionally

Feature
Expressions
are “real
code”, not
comments

public statemachine class TrafficLights extends
static fields:

static initializer

event go ( ) ;

event stop ()

state stop {
call this.sstRed(true)
{ car } go -—> transitioning
{ pedestrian } go --> go
call this.setRed(false)

}

{ car } state transitioning {
call this.s=tYellow|true)
after ( 2 ) —-> go
call this.sst¥ellow(false)

}

state go {
call this.sstGreen(true)
stop —-> stop
call this.setGreen(false)

}

private boolean green;
private boolean red;
{ car } private boolean yellow;
properties
initializer
public TrafficLights(] {

protected void setRed(boolean b} {
this.red = b;

nratected void sstireenhonlean hi |

none

implements

mone

{

07.05.2010
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This is the
code for the
pedestrian
configuration

public statemachine class TrafficLights extends <none> implements <none:

static fields:

static initializer
event go ( ) ;
event stop ( ) ;
state stop {
call this.setRed(true)

g0 - qd

call this.setRed(false)
}
state go {

call this.setGreen|true)
stop -—> stop
call this.setéreen(false)
}
private boolean green;
private boolean red;
properties
initializer
public TrafficLights() {

protected void setRed(boolean b) {
this.red = b;

protected void setGreen (boolean b)
this.green = b;
for (int 1= 0; i < 10; <no iteration>] [
int § = 7;
I+

This is the
code for the
car
configuration

PuTrafficLights\TrafficLights js TrafficLights extends <none> implements <none:

static fields:

static initializer
event go ( ) ;
event stop ( ) ;
state stop {
call this.setRed(true)
go --> transitioning
call this.setRed (false)
}
state tramsitioning {
call this.setYellow(true)
after (3 ) —> go
call this.setVellow(false)
}
state qo {
call this.setGreentrue)
stop -—> stop
call this.setGreen (false)
I
private boolean green;
private boolean red;
private boolean yellow;
properties>
initializer
public TrafficLights() [

protected void setRediboolean b) {

this.xed = b;

protected void setGreeniboolean bj {
= h:

this. are
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Configuration

and

Customization
(8,

DSLs as Parameters

Feature Model
w/ Paramters

... parameters with
simple types

... complex types:
DSL/metamodel

07.05.2010
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Variabilit
@ : Y

in
Generators

Model-Based

Implementation

... customization in
problem space

... Problem-Space DSL
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Model-Based

Implementation

© ® ©

Model ‘

r‘;.-"{ﬁ( .\‘\ l'

Imgl. Ar}a"ff’cﬁ 11| Imipl. Artefdct 2

A R AR
¥ am N
e )

A A
L] \

Model-Based

Implementation

Problem Space Software Space
=)
=
=
@
]
=
f=2
u'i Formal Formal Core Assets
Domain C’VD Solution Space
c
T MetaModel MetaModel '.,—rl D L‘_J
£
S
(a]
=)
=
=
)
)
=
=2
it 5
= Formal Fo |
o Domain M Solution Sp: Product
T Model Model | ettty
g
a
o
<
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Transformation
Variability

create System transformPs2Cbd( Building building ):

hasFeature ("burglarAlarm") ? ( handleBurglarAlarm() -> this) this;
handleBurglarAlarm( System this ):
let conf = createBurglarConfig(): (
configurations.add( conf ) ->

conf.connectors.add( connectSimToPanel ( createSimulatorInstance(),
createControlPanelInstance ()

hasFeature( "siren" ) ? conf.addAlarmDevice ("AlarmSiren") : null ->
hasFeature( "bell" ) ? conf.addAlarmDevice ("AlarmBell") : null ->
hasFeature( "light" ) ? conf.addAlarmDevice ("AlarmLight") : null

)7

)

)

->

Transformation
Variability

transformation transformation aspect

(G
D
D

workflow

transform
> configuration model

7 transform- %,
aspect

‘ »
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Generator
Variability

I
L 1

workflow

generate (0sgi)

configuration model

generator-

template file template aspect
X0 ...
extend file extend aspect

X(): ...

{® SummingUp
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Indepenent/itemis
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THE END.
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