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ComponentSpecification

processing DigitalIn "EI" moduletype 0x08 hal = DigitallnHAL {

datatypes {
SinglePointIndicationVithoutTime:
$inglePointIndicationVithTime:
DoublePointIndicationVithous Time:
DoublePointIndicationVichTime:
BitStringTypeISBitWithourTim
BitStringTypeISBitWithTime:

parametertypes {
DataType defanlt {
subattr db0 # intendedDataType == pdt SinglePointTndicationWithTimes
r:
DehounceFilterTine default {

attr filterTimeInMs 0x02;
subattr dbl # SP Ox00;
subattr dbl # IN == Ox00;

Yo
Hax immOscillatingFrequency;

function READDATA {) : ProcessData;
function WRITEDATA{input : ProcessData);

struct ProcessData {
int8 channel;
int8 fixData[4];

struct Memory {
int8 state;
FrocessData data;

instance memory Memory ;

SOLUTION

Message Format Definition

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];

SOLUTION

11.08.2011
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Testing

procedure writeRegisterNumberZ requestCode 0x29 {
request: struct requesti {
int8 acc pattern {
2:h00;
£:parentRequestCode;
b
int8 registeriddress;
o
reply: struct dontCareReply {
int8 statusByte patternref statusByte:
int8 dontcare patternref defaultReturn;
P
request: struct request2 {
int8 registerType pattern (
2:p0000;
4:regiscerType;
b
int8 registeriddress;
int8 registerdata [2];

refines >

int8 dbl pattern {
2:b00;

6 :channe INunber ;
Y

SOLUTION

tests

test writeRegisterNurber? for dip writeRegisterNumber? |

send requestl {
attr registeriddress

rey parameter Instruction;
b:
expect dontCareReply |
subattr statusByte # standardStatus == 2;
y:
send request2 {
subattr registerType # registerType == 3:
attr registeriddress rey parameterInstruction;
attr registerdata == 0x77;
subattr registerdata # channelNurber

5:
Yi

register parameterInstruction address 0x37 struct {

ecli
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SOLUTION

Example2:
Pension FundéGpec

Ification

TextualDocumentation

G CapgemenPerion Woaksench

Projection. Nawigstion  Search  Format Toos Dev Genente Pension Team N
L U.ﬁ,.' W% * @

NNLCPA 14w2 21112008 %

Table of Contents % A

Library NN LC PA
Documentation
= Groottebepalingy
= 1 Inleidingy

In 6t onderdesl wordt uiteengezet hoe de wilze van groottebepaling van toezegg:
bepaald door de Groottebepalingsmethods.q

1

Binnen het NN Comfort Pensioen warden de volgende methoden Gebruikt:g
- Salar stiije

1

Da

Valse set member AOP bedrag

Value set Indicate Cpb
Value set member Opbouw
Value set member fisico

Value set Deelnemerstatus

ttebepalingsmethaden van toepass 2 en op welke
risicotoezeqgingen. Het onderscheid wordt gemaakt met de Indicatie Opbourw /
1

oo st Desrerersat = 2 Opbouwtoezeggingen
Valie oet member font Binnien het NN Comfort Pensioen z1jn
Value set member #remur et Partnerpensioen als het Wezenpensioen. In ds
ook het Wezenpensiosn op basis van &énjang ris

basisregeling bestaat ook de
it verzskerd.§

Value set member Sla
Value set member Uitkarend
Valse set member Over

e opbou wordt vasigeegd aan de hand van de vogende atruten:1

Value set member Verval

harirar bnmt i prinina niok s il on ko

Mo selection

@ wijze: deze worden verwerkt, verschilt tussen opbouw

ingen plastsvindt binnen het NN Comfort Pensicen. Dit wordt

ardeopbouw en toezeggen op risicobasis. Welke

o=zeggingen en

Risico.q

de I&l?qqm(?ﬂ in de basisregeling allen met waarde-opbouw te slulten. Zowel het Ouderdomspensioen,

mogelijkheid het Partnerpensioen als risico te verzekeren, waarbij

sranimine. libanndarine hiormn woert nounemd dnnr Bartnarnancinan

11.08.2011
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InsuranceMathematics

T Capgemini Pension Werkbench
Fie Edt Projection Mavigation Search Fommat

22 o xDm & e

2008 * %

NNLCPA- 14w2 21

Table of Contents X

Grootiebepalingsmethode
Value set member S3la1is-dienstijd
Vahse set member V e bedrag
Vabue set member Afgeleide toezegginy

Value set Salaris-dienstiid
Vahse set member Midde
Value set membe n

Value set Verzekerde bedragen
Vakue set member Vast
Vakue set member Percentage van gron
Value set
Vahse set member Ops
Vakue set member AN/
Value set member AOP bediag

Value set Indicate Opbouw / Risico
Vakue set member Opbor
Value set membe

Value set D
Vakue set member &
Value set member Actief

mber Der

tage van gron

bedrag

sica

status

/abuse set member Premis
Value set member S
Value set member Uitkerend

/abue st member Overleden
Value set member Vervalien
Tag definitions

SOLUTION

Tools

A

Dev Generste Pension Team MN

= 3.3 Commutatiegetallen op 1 leveny
1

b=y "Ta

Implemented i
q

@

x
D a7
e

4
= 3,6 Contantd waarde 1 leven/ 2 levensy
D

-05+05° E

q
= 4 BN(_ris) koopsommen1

a-=d
™

Section » hifle

Doc| Spl

sragragh
ter | Pension | PensionDecorated | AM

Dev

CalculationRulesand Tests

T Cepgemni Pension Workbench

jection  Navigation  Search
Salmé*Eed

NNLCPA-14w2-21112008 * X

Table of Contents X

Library -

Rule Bareken Salaris ontwikkeling

Rule Bereken Verzekerd bedrag

rkoopkosten

SOLUTION

Generate Pension Team NN

Elements.

Rules
Rule Berekon Mutatieperiode

ige mutatie In da

De mutatieperiode kan niet meer dan 360 dagen bedragen omdat elk jaar een begin- en eind

verslagjaar.q
Dit wordt niet afgevangen om

at het uitvoeren van de begin- en eindmut

1 then daysof(duration(valid(Mutates ;

Valid time Transaction time | Faxture Product

elijke datums | 03/01/2008

maand

erode 03/01/2008

verantwoordelijkheid zijn van d

)) else 0

Element

APlace

atie kent Lv.m. het openen en siuiten van het

0

Dev
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SOLUTION

SOLUTION

ComponentDefinition

) test.mm 1

import "classpath:/test.mm!

quantity voltage is double
quantity temperaturs is double

source component Sensor ¢
produces m: {(measurement: voltage, Sensortemp: temperature}
behavior ¢
M.meRSUrement <= sensorM[]
m.Sensortemp <= SensorT[]

processing component Tewpcalibration (
consumes input: Sensor:im
produces calibrated: { measurement: voltage }
hehavior {

calibrated. measursme
gink component Output {

consumes t : Processor::earthtemp

processing component Process
consumes input: { measur
produces earthtemp: { te:
hehavior {
earthtemp.temp <= pr

system satellite ¢
st Sensor
te: TempCalibration
p: Processor
o: output

S.m -> Co.input
te.calibrated —» p.input
p.earthtemp -> o.t

EXPOrt O.T.TEMD A5 CEmpErAature
export s.m.measurement as originallMeasurement

ComponentBehaviorSpecification

ComponentD3L xtext fz‘k testan £2
BeginPackage["Mapping3atellice "]

Begin[" Private "]

sensorM[c_Int] := 23%C
sensorT[r_Tnt] := 300

calibrate[ w_Double, tewp Double ] := m - tewp/10
process[ w_Double ] := w?%3

End[ ]

EndPackagel ]

11.08.2011
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ResultingSystemBehaviour

e sotelitem 52

BeginPackage["satellite "]
Begin[" Private' "]

temperature[t_Int] := process[ calibrate[ sensorM[ t ], sensorT[ © 1 1 ]
originalMeasurement[t_Int] := sensorM[ © ]
End[ ]

EndPackags] ]

SOLUTION

Analysis

ST
‘Wolfram Mathematica' | PRODUCT TRIAL Leorming Genter [Hel [Gontact Us IBuy Matbemarics
Inftoz)- Iport[*L:\\mathenatica-test-35\\mtesti\src-genisatellite.m*] =
nfrag= PLOEL( %1, origi 03, (x, 0, 3003,

Filling - {1 - {2}}, AxesLahel - {t[s], (temp, original}}]

(tap, orignut)

15000

Quag 10000

000

SOLUTION

11.08.2011

20



11.08.2011

EclipseModeling
EclipseXtext

Wolfram Mathematica
MathematicaWorkbench

TOOLS

Exampled:
Alarm System Menus

21



11.08.2011

Menu Structure

import
import

—

namespace s1
uses units

condition Locksd
condition Blinkin

menu Normal label
item unlockNo
button label
submenu
item alarmlevel sys(
valuerange ..

item useLight sys(TurnOffAlarm) if BlinkingLight

valusrange Time
item me sys (Turn
valuerange Time
template areaSettings [size=15, area
template area

[size=10, area=

end
end

int, area: int, sw: swref] are
sys (TurnOffAlarm) labelexpr "A

template [si
item onOrof

bool true = label(size] "On" false = label
item test sys(Alarmlevel) label "Test"
bool

item alarnlevel sys(AlarmlLevel)
valuerange SoundLevel restrict size..

SOLUTION

Software Components

message TurnOtftAlarm
message TurnOnZlarm
message AlarmlLevel
message UnlockNow

component AlarmManager {
receives TurnCffAlarm
receives TurnCnAlarm
receives AlarmLevel

component MasterSwitch {
receives UnlockNow

SOLUTION
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SOLUTION

SOLUTION

Imported Requirements

i DummyRequirementsCollection

DUMMY REQUIREMENTS (to be replaced by interface to real RE tool)

[ show trace true

refines TwoPhases

refines Init refines MaxSpesd

Cyclic the actual control of the device should be based on a cyclic task
Calibration The black/white values should be easily calibrated

MaxsSpeed Speeds per motor can only be up to 80

OptionalOutputlkjlkjljlkj Display output should be opticnal

TwoPhases Initialization should be separate from operation
Consistentsetting Motor settings have to be updated consistently

Init The system should start operating only after it has been initialized property

Efficient The program should be as small regarding memory footprint as possible

Program Codeavith Annotationsgreen)

i) DummyRequirementsCollection = | LineFollower * |

trace Cyclic
doc This is the cyclic task that is called every Ims to do the actual control
task run cyelic prio = 1 every = 2 {
trace TwoPhases
stateswitch linefollower
state running
int8 bump = 0;
bump = ecrobot_get_touch_ sensor (SENSOR_PORT T
if ( bump — 1) {

event linefollower:bumped

NXT_PORT_S3) ;

4 terminate;
}
trace Init
int32 light = 0;
light = ecrobot_get_light_sensor (SENSOR_PORT_
if ( light < ( WHITE + BLACK ) / 2 {
trace ConsistentSetting ;
=] updateMotorSettings (SLOW, FAST)

else {

NXT_PORT_S1) ;

trace ConsistentSetting ;
Y updateMotorSettings (FAST, SLOW)
2] }

state crash

} updateMotorSettings (0, 0);
default
3 <noop>;

11.08.2011
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SOLUTION

TOOLS

Selectingrom the Requirements

5 Sl T

oyelic pric = 1 every = 2 {

ConsistentSetting: Motor settings have to be upda Arequirements (lfmain.null)
in® Cyclic: the actual control of the devi Arequirements (lfmain.null)
pu® Efficient: The program should be as small “requirements (lfmain.null)
if Init: The system should start operat Arequirements (lfmain.null)

Maxspeed: Speeds per motor can only be u Arequirements (lfmain.null)

Optionaloutputlkjlkjljlki: Display output sheuld be optio Arequirements (lfmain.null)
TwoPhase

Initialization should be separ “requirements (lfmain.null)

FindUsageof Requirements

3 - IEEE -+
(=) | P Searched nodes
= (W DummyReguirementsCollection
# DummyReguirement(role: requirements; in: DummyRequirementsCollection)
1) 4 usages found
&=l Sl LineFollower (4
& @ tfmain (4
= @ LineFollower (4
& DummyRequirement(role: links; in: RequirementsTrace)
2 DummyRequirement(role: links; in: RequirementsTrace)
% DummyRequirement(role: links; in: ReguirementsTrace)
o DummyRequirement(role: links; in: RequirementsTrace)

X0 ¢ %l E T

)
)
)
)

Copyright © 2000-2009 JetBrsins 5.0, All rights reserved,

JetBraindvVIPS
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Exampleb:
OSGibasedSystem

ComponentSpecification

subsystem the.world.scenarios {

publi;

immutable type ProblemReport {
problem: string
severity: int
emergency: hool

interface Radio {
report| a: ProblewReport ]: void

interface Press (
broadeast{ ar string ): string
private:
component Houston {

provides uplink: Radio
requires press: Press

component PrintingPress {
provides source: Press

subsystem the.woon.scenarios {
uses the.world.scenarios
private:
component Lrmstrong §

task sayHello scheduled oncelUponstartup
requires home: Radia [0..1]

SOLUTION

26



ComponentSpecification

subsystem the.world.scenarios { impert "classpath:/twoworlds.compdsl!”
public: scenario Sinmple the.woon.scenarios, the.world.scenarios
actor IRP { hrmstrong |

immutable type ProblemReport {
problem: string
severity: int
emergency: hool

interface Radio {

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

report | a: ProblemReport ): woid
' home.report (msgf$m) -> { Houston |
var jres = press.broadeast{ < fmsy.problem > | —> ¢
interface Press { return "thanks
broadeast | a: string ): string ; 647x551

private:
component Houston {

provides uplink: Radio
requires press: Press

component PrincingPress {
provides source: Press

subsystem the.woon.scenarios {

uses the.world.scenarios

private:

component Lrmstrong §

requires home: Radia [0..1]

SOLUTION

log.info "they replied "

log.info §res

assert equals returnValueIsThanks : §res == "thanks"

var §resz = press.broadeast( < #msg.problem > ) —> {
return "again”

¥

log.info "and then they replied "

log.info §resz

assert equals returnValuelIsigain : $res2

Yagain®

task sayHello scheduled oncelUponstartup

ComponentSpecification

subsystem the.world.scenarios { imort

publi;

immutable type ProblemReport {
problem: string
severity: int
emergency: hool

interface Radio {
report| a: ProblewReport ]: void

interface Press (
broadeast{ ar string ): string

private:

component Houston {
provides uplink: Radio
requires press: Press

component PrintingPress { )
provides source: Press

3 impor
impor
subsystem the.moon.scenarios {

uses the.world.scenarios

private:
H
component Lrmstrong §
task sayHello scheduled oncelUponstartup
requires home: Radia [0..1]

SOLUTION

scenario Simple
actor IRP

"elasspath:/ tuowor lds . compds 1

the.woon.scenarios, the.world.scenaries
{ Armstrong |

var §m = ProblemReport {

severity = 12
emergency = true
problem = "there's cheese"

home.report (msgf$m) -> { Houston |

var §res = press.broadeast( < fmsg.problem > | —> {
return "thanks"

i 647x551

log.info "they replied "

log.info §res

assert equals returnValueIsThanks : §res == "thanks"

var §resz = press.broadeast( < #msg.problem > ) —> {
return "again”

¥

log.info "and then they replied "

log.info §resz

assert equals returnValuelIsigain : $res2 == "again”

t "zlasspath:/cwowor lds. compdsl™
t "classpath:/twoworlds.scenario”

system SunSystem scenario Simple {
node moon {

subsystem the.moon.scenarios

node earth {

subsystem the.world.scenarios

11.08.2011
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SOLUTION

SOLUTION

env block Rircraft

m

v : double [— ] / current aircraft speed
s

A : double [m m] / cross ar_{ea of the wing

c a : double [1 ] / Auftriebsbeiwert

o
B

double [1 ] / Widerstandsbeiwert

n_wings : double [1 1 / Number of Wings

function block Fundamental Stuff

uses Rircraft, Environment

The dynamic pressure p dyn is calculated from the current air density rho and the square of the flight speed v

@ 1
exported p_iyn : double [Pal — — * rho * v
2

v=0 rho=1.225 -> 0
v=10 rho=1.225 -» 61.25
w=20 rho=1.225 -> 245

function block Stuff on the Wings

uses Environment, Aircraft, Fundamental Stuff

Bus dem Staudruck p dyn lisst sich dann der aktuelle ARuftrieb F_A berschnen; dis Form wirc

¢_a beschrieben und die Fliche durch A

exported F_A : double [N] = p dyn * A * ¢c_a

c_a=0.3 p dyn=61.25 A=2 -> 183.75
p_dyn—61.25 A=10 ¢_a=0.6 -> 367.5

¥ auch der Widerstand F W berechnet sich entsprechend mit Hilfe des Beiwertes ¢ w

lexported F W : double [N] = p dyn * A * ¢ w

Angenommen wir haben mehrere Fligel n wings am Flugzeug, dann berechnet sich der ARutrieb

11.08.2011
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SOLUTION

import blocks Environment
Aircraft
Stuff on the Wings
public class TestClass extends <none> implements <none> {
<<static fields>>

er>>

<<fields>>

<<properties>>
<<initializer>>

public TestClass() {

public void m() {
values air = (| Environmment.rho = 1.225 |);
values planeStatic = (| Aireraft.A = 10, Aircraft.c a = 0.5, Aircraft.c_w = 0.3, Aircraft.v = 100 |);
double auftrieb = Stuff on the Wings.F A (air, planeStatic);
system.err.pzintln(aufr.ziebl) ;

<<nested

TOOLS

1.1

Copyright © 2000-2009 JetBrsins 5.0, All rights reserved,

JetBraindvVIPS
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Example7:
Fountains

CONTEXT
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HardwareStructure

SOLUTION

Behaviour

SOLUTION
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