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Example 1:

Embedded Protocol Handler




Component Specification

processing Digitalln "BEI™ moduletype 0x053 hal = DigitalInHAL |

datatypes |
SJinglePointIndicationWithoutTime;
JinglePointIndicationWithTime;
DoublePointIndicationWithoutTime !
DoublePointIndicationWithTime;
Bit3tringTypeISEitWithoutTime;
Bit3tringTypeISEitWithTime;

parametertypes |
DataType default |
subattr db0 # intendedDataType == pdt SinglePointIndicationWithTime;
b
DebounceFilterTime defanlt

attr filterTimelInMs == 0Ox02Z:;
gubattr dbl # IF == 0x00;
subattr dhl # IN == 0Ox0O0;

P
MaximumOscillatingFrequency;

function BREADDALTL () : ProcessData;
function WRITEDATL (input : Processhata):

struct ProcessData |
intd& channel:
intd fixDatal[4]:

struct Memory |
intd state;
ProcessDhata data;

instance memory Memory
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Message Format Definition

procedure writeRegisterMNunberZ regquestCode 0x29
regquest: struct regquestl |
intd acc pattern |
Z:h0o;
tc:parentRequestCode;
Y
intd registeriddress;
Yo
reply: struct dontCareReply |
int8 statusByte patternref statusByte:
intd dontCare patternref defaultReturn;
Yos
regquest: struct requestz |
intd registerType pattern {
4 :h0oooo;
diregizsterType:
Y
int8 registerliddress:;
int8 registerdata [2]:
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Testing
tests

procedure writePegisterNumberZ reguestCode 0xZ29 {
regquest: struct regquestcl {
intd acc pattern |
Z2:b00o;
t:parentRegquestCode;

Y
intd registeriddress:

P

reply: struct dontCareReply |
intd statusbvte patternref statusbByte:
intd donccare patternref defsultREeturhn:

P
regquest: struct requestZ {

intd registerType pattern | send requestl {

4:h0000; attr registeriddress
d:registerType: H
Y expect dontCareReply |
int8 registerbiddress: subattr statusEvte #
int8 registerdata [2]: I
P gend requests {

subattr registerType
attr registeriddress
attr registerdata ==

test writeRegisterNuwberZ for dip writeFRegisterNumwberZ |

== reyg parameterInstruction;

standard3tatus == 2;

# registerType == 3:
== reyg parameternstruction:
O=x77;

subattr registerdata # channellNumber == 5;

refines }

register parameterInstruction address 0x37 struct {
int8 dbl pattern {
2:b00;
6:channe lNuber;
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Example 2:
Pension Fund Specification




Textual Documentation
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Table of Contents ¥ All
Library - - =
Documentation lerary N N LC PA.
Foundation
Value sets Documentation
Value set Groottebepalingsmethode
Value set member Salaris-diensttijd = Groottebepalingﬂ
Value set member Verzekerde bedrage:
Value set member Afgzleide toezegging -4 | Inleidi“gﬂ
Value set Salaris-diensttijd In dit onderdeel wordt uiteengezet hoe de wijze van groottebepaling van toezeggingen plaatsvindt binnen het NN Comfort Pensioen. Dit wordt

™
Value set member _'fhdde loon bepaald door de Groottebepalingsmethode.q
Value set member Eindlzoon 1

Value set Verzekerde bedragen
Value set member Vast bedrag
Value set member Percentage van gron
Value set member Percentage van gron
Value set member Cpgegeven bedrag
Value set member ANW-hiaat
Value set member ACP bedrag

Value set Indicatie Opbouw / Risico

Binnen het NN Comfort Pensicen worden de volgende methoden gebruikt: 9
- Salaris-diensttijd;
- Veerzekerde bedragen;q
- Afgeleide toezegging.
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
Vv ) risicotoezeggingen. Het onderscheid wordt gemaakt met de Indicatie Opbouw [ Risico.q
alue set member Cpbouw

Value set member Risico 1

Value set Deelnemerstatus o 2 Opbouwtoezeggingenﬂ
Value set member Aspirant X i - _ . _ i . .
Value set member Actisf Binnen het NN Comfort Pensioen zijn de toezeggingen in de basisregeling allen met waarde-opbouw te sluiten. Zowel het Ouderdomspensioen,
Value set member Premievrii het Partnerpensioen als het Wezenpensioen. In de basisregeling bestaat ook de mogelijkheid het Partnerpensioen als risico te verzekeren, waarbij
Value set member Slapend . ;ok het Wezenpensioen op basis van éénjarig risico wordt verzekerd.q

Value set member Uitkerend
Value set member Cverladen De op.bou.w wordt vastgelegd aan de hand van de volgende attributen:q]
Value set member Vervallen - Bedrag jaaropbouw;§ . .
Tag definitions - Delta deelaanspraak uit mutatie;q]
Tag Basisberekening - Delta deelaansp'gak it doorbouw;9q
- Declaanspraak uitzicht;q

Tag Cuderdomspensiocen
Tag Partnerpensioen - Declaanspraak opgebouwd;q

Tag Wezenpensioen - Deelaanspraak gefinancierd;q

Tag ANW extra - Verzekerd bedrag (*).9

Tag WIA excedent AQV - 1 -
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Insurance Mathematics
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Calculation Rules and Tests

(=] Capgemini Pension Workbench E“i“ﬁl

File Edit Projection Navigation Search Format Tools Dev Generate Pension Team NN
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Table of Contents * All
Library - .
Documentation Elements...
Fot{fndation Rules
alue sets...
Tag definitions Rule Bereken Mutatieperiode
Tag Basisberekening Result: -
Tag Cuderdomspensicen y Mut.at|epe||ode
Tag Partnerpensioen Name: _ .
Tag Wezenpensioen Bereken Mutatieperiode
Documentation:

Tag ANW extra

Tag WIA excedent AQV
Tag Eindkapitaa

Het vaststellen van de periode tussen de huidige en de vorige mutatie in dagen.f]
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

Shared verslagjaar.q
Elements.. Dit wordt niet afgevangen omdat het uitvoeren van de begin- en eindmutatie verantwoordelijkheid zijn van de pensioznadministratie.q
Rules Tags: ) )

Rule Bereken Mutatieperiode Al Bi?lsb‘?rekenmg

Rule Bereken Salaris ontwikkeling ..g{o. 'mm'_ i . . .

Rule Bereken Pensioengrondslag if maximum(Mutaties per datum) == 1 then daysof{duration(valid{Mutaties per datum))) else 0

Rule Bereken Pensicengrondslag Test cases:

Rule Bereken pensioengrandslag Name Valid time Transaction time | Fixture Product Element Expected value | Actual value

Rule Bereken Bedrag jaaropbouw Gelijke datums | 02/01/2008 Mutatieperiode - 3

Rule Bereken Bedrag jaaropbouw Mutatiedatum = 0

Rule Bereken Bedrag jaaropbouw Mutatiedatum

Rule Bereken Delta deelaanspraak uit doort Vorig

Rule Bereken Deelaanspraak opgebouwd

Rule Bereken Toskomstige dienstjaren Periode < 30 03/01/2008 Mutatieperiods - 15

Rule Bereken Deelaanspraak uitzicht Mutatiedatum = 15

Rule Bercken Verzekerd bedrag Mutatiedatum

Rule Bereken Verzekerd bedrag Vorig {binnen 1

Rule Bereken Verzekerd bedrag maand}
] \ =

2”:3 Eerften h’ E':tmEijs‘e”d Periode > 30 | 03/01/2008 Mutatieperiode - 80

ule Bereken Netto Eindwaarde -
h Mutatiedatum > 60

Rule Bereken einddatum opbouw Mutatiedatum

Rule Bereken premie Vorig

Rule Bercken I3-Opslag meerd\e re

Eu!e iBere!cen ?dmipistratilekoste.n. = maanden) =
A Bereken Mutatieperiode » Test cases » Unit test: Gelijke datums @ *Place Dev
O Doc | Splitter | Pension | PensionDecorated | AM
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Example 3:
Radar Systems Engineering




Component Definition

£ kest, mm 1 =&

import "classpath:/test.mm™ ;I

quantity wvoltage i= douhble
quantity temperature i= douhle

source component Sensor {
produces m: {measurement: voltage, sSensortemp: temperature}
behavior {
m.meEasurement <= sensorM[]
m.sSensortemp <= sensorT[]

processing component Tewplalibration {
consumes input: Senscor:im
produces calibrated: { measurement: wvoltage
behavrior {

calibrated.measureme .
zink component Cutput {

consumes t : Processor::earthtemp

rocessing component Process
B g system satellite |

Z: Sensar

te: TempCalibration
p: Processor

o: Jutput

Cconsumes input: { rmeasur

produces sarthtemp: { te

behavior {
earthtemp. temp <= hr

Z.mm —-» LC.input
te.calibrated -> p.input
p.earthtewmp —-> oO.t

export o.tL.temp as temperature
export =.m.measurement as originalMeasurement

<]
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Component Behavior Specification

CarmpanentDSL, xkexk (3&: test.m &3

BeginPackage["Mappingiatellite ™ ]

Begin[" FPriwvatce ]

sensorl[t_Int] := Z3*C

sensorT[t_Int] := 300

calibrate[ w Double, tewp Double ] = m - temps 10

process[ m Double ] = m*3

End[ 1]

EndPackage[ ]
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Resulting System Behaviour

-
3 carelleem 53

BeginPackage[Tsatellite ™ ']
Begin[" Frivate "]

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

EndFPackage[ ]
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nalysis

Fluntitled-17

Wolfram Mathematica | PRODUCT TRIAL

in[1zx]:= Import["L:\imathematica-test-35\immtest\\src-gen\isatellite.m"]

npize]= Plot[{temperature [x], originalMeasurement[x]}, {x, 0, 300},
Filling — {1 - {2}}, hxesLabhel — {t[s], {temp, original}}]
{tanp, origial}
15000 | -

Out[izg)= L0000 | e

s000 L - —
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Example 4:
Alarm System Menus
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Menu Structure

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

namespace sl

end

uses units

condition Locked
condition BlinkingLight

menu Normal label "Standardmenue™
item unlockNow sys (TurnOffAlarm) if Locked
button label "Unlock"
submenu Manual label "Manual Settings"
item alarmlevel sys(RlarmLevel)
valuerange SoundLevel restrict 10..8C
item uselLight =sys(TurnOffAlarm) if BlinkingLight
bool
end
submenu autoLocking label "Rutomatic Locking™
item startTime sys (TurnOn&larm)
valuerange Time
item endTime sys (TurnOffilarm)
valuerange Time
template areaSettings [size=15, area=l, sw=sys(TurnOnZAlarm)] arealSettings
template areaSettings [size=10, area=2, sw=sys(TurnOnklarm)] area2Settings
end
end

template [size: int, area: int, sw: swref] areaSettings
item onOrOff sys(Turnoffilarm) labelexpr "Autolock "+area+" on/off"
bool true = label(size) "On" false = label "Off"
item test sys(RlarmLevel) label "Test"
bool
item alarmLevel sys(AlarmLevel)
valuerange SoundLevel restrict size..8(
end

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



Software Components

message TurnOitAlarm
message TurnCnZlarm
message Alarmlevel
message UnlockNow

component AlarmManager |
receives TurnCffAlarm
receives TurnOn&larm
receives Llarmlevel

}

component MasterSwitch {
receives UnloclkNow

}
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Example 5:
Requirements Tracability
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Imported Requirements

® DurnmyRequirementsCollection

[ show trace trus
Init
Efficient

Cyclic

Calibration

MaxSpeed
OpticonalOoutputlkijlkjljlk]
TwoPhases

ConsistentSetting

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

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

The program should be as small regarding memory footprint as possible

refines Tnit refines MaxSpeed

the actual control of the device should be based on a cyclic task

The black/white walues should be easily calibrated

Speeds per motor can only be up to 80

Display output should be optional

Initialization should be separate from operation

Motor settings have to be updated consistently



Program Code with Annotations (green)

#) DummyRequirementsCollection |BLineFolIower |

trace Cyclic

e
8]
H
rt
s
m

doc This is the cyclic task that is called every 1lms to do the actual contreo
task run cyclic pric = 1 every = 2 {
trace TwoPhases
stateswitch linefollower
= state running
int8 bump = 0;
bump = ecrobot get touch sensor (SENSOR_PORT T::NXT PORT S3);
if ( bump = 1 ) {
event linefollower:bumped
= terminate;
}
trace Init
int32 light = 0;
light = ecrobot get light sensor (SENSOR_PORT T::NXT PORT S1);
if ( light < ( WHITE + BLACEK ) J 2 ) {
trace ConsistentSetting :

é updateMotorSettings (SLOW, FAST)

} else {
? trace ConsistentSetting H

updateMotorSettings (FAST, SLOW)
}

state crash

[

updateMotorSettings (0, 0);
defaunlt

=Tt

<noop>;
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Selecting from the Requirements

trace Cyclic

doc This is the cyclic task that is called every Ims to do the actual control of the
task run cyclic prio = 1 every = 2 {
trace [fwoPhases
et 0 Calibration: The black/white values should Arequirements (lfmain.
statl ConsistentSetting: Motor settings have to be upda Arecuirements (lfmain.null)
in/ Cyclic: the actual control of the devi Arequirements (lfmain.null)
bul® Efficient: The program should be as small Arecquirements (lfmain.null)
ifN Init: The system should start operat Arequirements (lfmain.null)
i MaxSpeed: Speeds per motor can only be u Arequirements (lfmain.null)
i Optionaloutputlkjlkjljlk]j: Display output should be optie “requirements (lfmain.null)
i TwoPhases: Initialization should be separ Arecuirements (lfmain.null)

}

trace Init

int32 light = 0;

Find Usages of Requirements

(] | 2 Searched nodes

@ | =Y DummyRequirementsCollection

®) . % DummyReqguirement(role: reguirements; in: DummyRequirementsCollection)

1) 4 usages found

=1 ISl LineFollower (4

(&) = @ Ifmain (4

=+ @ LineFollower (4
# DummyRequirement(role: links; in: RequirementsTrace)
1 DummyRequirement(role: links; in: RequirementsTrace)
% DummyRequirement(role: links; in: RequirementsTrace)
# DummyRequirement(role: links; in: RequirementsTrace)

X[EE DO T
o
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Example 5:

OSGi-based System




Component Specification

subsystem the.world.scenarios {
public:
immutable type ProblemBeport |
problewm: string

severity: int
ewmergency: hool

interface Fadio {
report | a: ProblewReport ): woid

interface Press |
broadcast | a: string ): string
private:
component Houston

provides uplink: Radio
reguires press: Press

component PrintingPress |
provides source: Press

subsystem the.woon.scenarios |
uses the.world.scenarios
private:
component Armstrong |

task savHello scheduled onceUponStartup
regquires home: Fadio [0..1]
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Component Specification

subsystem the.world.scenarios | import "classpath:/twoworlds.compdsl™
public: scenario Simple : the.moon.sScenarios, the.world.scenarios

actor IRP ==> { Armstrong |
immutable tvpe ProblewReport |

problewm: string
severity: int

rar fm = ProblemBeport {

severity = 12
ewmergency: hool emergency = true
} prokblem = "there's cheesse™

interface Radio

report | a: ProblewReport ): woid
home.report (megfim) -»> { Houston |

rar jres = presz.bhroadeast| < fmag.problem > ) ->

rn r
interface Press | return "thanks

broadcast | a: string ): string ; 647x551
3 log.info "they replied ™
log.info Sres
private: assert eqgquals returnValueIsThanks : §res == "thanks"
rvar 5resZ = press.broadcast( < fmsg.problem > ) -> {
component Houston return "again”
provides uplink: Radio H
requires press: Press log.info "and then they replied "
1 log.info jresz
assert eqgquals returnValuelsigain : $resZ2 == "again®
component PrintingPress | ¥

provides source: Press

subsystem the.woon.scenarios |
uses the.world.scenarios
private:
component Armstrong |

task savHello scheduled onceUponStartup
regquires home: Fadio [0..1]
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Component Specification

subsystem the.world.scenarios {
public:
immutable type ProblemBeport |
problewm: string

severity: int
ewmergency: hool

interface Fadio {
report | a: ProblewReport ): woid

interface Press |
broadcast | a: string ): string
private:
component Houston

provides uplink: Radio
reguires press: Press

component PrintingPress |
provides source: Press

subsystem the.woon.scenarios |
uses the.world.scenarios
private:
component Armstrong |

task savHello scheduled onceUponStartup
regquires home: Fadio [0..1]

import "classpath:/twoworlds.compdsl™

sCcenario Simple the.mooh.scenarios, the.world.scenarios
actor IRP ==> { Armstrong |

rar fm = ProblemBeport {

severity = 12
emergency = true
prokblem = "there's cheesse™

home.report (megfim) -»> { Houston |

rar jres = presz.bhroadeast| < fmag.problem > ) ->
return "thanks"™

H 6A7xh51

log.info "they replied ™

log.info Sres

assert egquals returnValueIsThanks fres == "thanks"

rvar 5resZ = press.broadcast( < fmsg.problem > ) -> {
return "again™

H

log.info "and then they replied "

log.info jresz

assert egquals returnValuelsligain

jresz "again"

import "classpath:/twoworlds, compdsl™
import "classpath:/twoworlds.scenario”

gsy=ztem Zunivstem scenario Iimple |
node moon {
subsy=stem the.moon.scenarios
h
node =sarth {
subsystem the.world.scenarios
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Example 6:
Math, Science and Java




env block Aircraft

m

v : double [— 1 / current aircraft speed
s

A : double [m m] / cross arka of the wing

c_a : double [1 1 / Auftriebsbeiwert

c W : double [1 1 / Widerstandsbheiwert

n wings : double [1 ] / Number of Wings
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function block Fundamental Stuff

uses Aircraft, Environment

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

2

= 1
'8 exported p_hyn : double [Pa] = — * rhe * v [ 1
2 m s S

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

function block Stuff on the Wings

nses Environment, Aircraft, Fundamental Stuff

Aus dem Staudruck p dyn ldsst sich dann der aktuelle Auftrieb F A berechnen; die 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—€1.25 A=2 -> 183.75
p _dyn=61.25 A=10 ¢ a0.6 —-> 367.5

¥ Auch der Widerstand F W berechnet sich entsprechend mit Hilfe des Beiwertes c w

]

lexpcrted F W : double [N] = p dyn * 4 % c w

Angenommen wir haben mehrere Fliigel n_wings am Flugzeug, dann berechnet sich der Autrieb
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import blocks Environment
Aircraft

stuff on the Wings

<<STa O rle S>>

{

public void m() {
values air = (| Enviromment.rho = 1.225 |);
values planeStatic = (| Aircraft.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.println{auftrie&);
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Example 7:
Fountains




IX3d1NOD



Hardware Structure

feature BasicOnePump
pump compartment ccl
static compressor cl

feature AtleastOnefZone extends BasicOnePump
water compartment compl
pumped by cl
compartment levelsensor ct fl
light 1 f1

feature[f] SuperPowerCompartment
water compartment adds to £
superPowerMode

feature WithAlarm
level alarm al

fountain StdFountain extends AtLeastOneZone
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Behaviour

pumping program Pl for AtleastOneZone + WithAlarm +
SuperPowerCompartment [ f=compll |

parameter defaultWaterLevel : int
parameter superWaterLevel: int

event superPowerTimeout

init {
set compl->targetHeight = defaultWaterLevel
}
start:
on (compl->needsPower == true) && ! (compl->isPumping) {

do compl->pumpOn

on compl-»enough {
do compl->pumpCff

on compl.superPumping->turnedon {
set compl->targetHeight = superWaterLevel
raise event superPowerTimeout after 20

on compl.superPumping->turned0Off or {
set compl->targetHeight = defaultWaterLevel
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Plus:

In-IDE Simulator
Unit Test Support
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More Examples8:
Miscellaneous




! Hearing Aids
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BPEL Designer

= Java - purchaseOrderProcess - Eclipse SDK

File Edit Mavigate Search Project Run  Window Help

W - 5 H-0- Q- EHG- = B Y T &
[ Package Explorer 52 Hierarchy = B 2 purchaseOrderProcess 2
= B4 % Selection Tool
X
== org.edlipse.bpel.examples. orderprocessing  [¢ | I Marques Taol "
S?, 0AsISSampleProcess.bpel 1.1 (ASCIT -kk [ Actions *
5 OASISSampleProcess.bpelex 1.1 (ASCII - Emply T Seguence

¥, OASISSampleProcess.wsdl 1.1 (ASCIT -kk & Invoke =
¥ purchase,xsd 1.1 (A5CIT -kky)
+-1=ff org.eclipse.bpel.examples. simple  [dev, eclipse

o | Receive
3 | Reply
= Assign

T} T Sequence = Sequence
== Control - - =

Switch 3
gp. b <§> Invioke = Assign
icl
2+ Wihile
o Repeat Lnkil

-
& | Receive
. .

LV
& Tnvoke & Invoke

& | Receive & | Receive

== Faults -*

Exit

U= Throw

Qg Rethrow & Reply
< *||| 9} Compensate
O= ~ .. —=m = =
o= Qutling &3 i 8 || (] Zoom In hie
=15 Zoomn Quk \.J'

=

(D Interface Partners
“# Reference Partners
@ Variables

r“_ét Correlation Sets

m

Froblems | lawadar | Declaration | Synchronize | ] Properties 52

)

= Description % | Receive
=l = Sequence
@ Receive Dekails Partmer Link:  purchasing
Join Behavior
p ; Flou-; Interface: purchaseOrderFT
Re 2
Y Conclolke Operation: sendPurchaseCrder o
[Jcreate a new Process inskance if one does nok already exist
hd 3

Sequence

<§> Invioke

" J
<§> Invioke

2EMof3EM [

g; J
= [
.Q. purchaseOrderProces
o Interface Pa,., 4° %
purchasing
invoicing
shipping
“#Reference P,., o ¥
scheduling
@ Yariables Lol
PO
Irwsoice
POFaule
shippingRequest
shippingInfo
shippingSchedule

(@ Correlation 5.5 %




Block Diagrams

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C/C++ - Control Application/Control Application.blockdiagram = Eclipse’SDK- ==
File Edit Source Refactor Diagram Navigate Search Project Run Window Help
g & @ G~ By O Qv | B S A e B
—v Byv o8y f3v v B~ ||100% v
5 Project Explorer &2 = B || & ControlApplication.blockdiagram 22 - &5 Process.blockdiagram = -
== e . Palette Bl o
! | o=
— i e .
P = ControlApplication > 4 s ® &
= General @ -
_I_ - | k® 1 » O Connection
il s : > T 5 .
i : s +0.55+1 (= Structure
i Kcz 1} ! Process bSOUI'CE.'S
; > Tz E |C75||'Ik5
i = Signal
____PID controller | = Math
~ = Logic
[Z Problems | v=| Tasks | & Consaole | = Properties |[?J Simulation Results &2 = B8
2 Scope
O L2
] 1.0 | T
0.8 | f
0.6 | f
0.4 |
, 0.2 |
I 0.0




PLC Programming

2 ©®© @ C/C++ - Seite 1 - Eclipse Platform

File Edit Source Refactor Diagram Navigate Search Run Project Window Help

£iv & &v [y v BYOTQY | BB P v = @oct+ ¥
| sans lrlagle B 1 AY &y gy v Biv adv dov 2 N Ev v [100% [v]
[ Project Explorer 2 = 8 || O MICAS Module Editor Seite 1 & = (@]
=1 - + Palette 3
. - ABFEUG R O>— NCICT=EEN
- =test relFeuchte Xa - P
= & model - > Termperatur (= Built-in Components
Druck MAZ (= Analog
29AC4003_unix.mic 1] L (= Binaer
My.module 5 = .
Myl.module -_I-bxo (= Binaer-Analog %
) Feuchte 3] ____VRZ
MyModule.module - i Xa ol
NAND2 Delta MAZ
[AnAus A Xa 5 SCHR
B Setzwert
VGLOH L& FrEigabe e
e » ALF
Wert Y A; SEQ3
Grenze [ LOG e
Limit:123.0 i iemp Xe Xa I - |
== VGL3P
o= : = L& (= Intern
o= Outline &2 (]
DDR2 TFF = Math
B A Xa T e (= Regler-Sollken
AnAus B Xalnv w» XZ0ut > CEnser
L4 L B
= Verwaltung
= Zeit
= [2 Problems | %] Tasks | & Console | = Properties 2 @] Error Log | 4" Search = ¥ =0
General Name: Templnput
Appearance Variable: Temp v
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State Charts

® Eclipse File Edit Diagram Navigate Search Project Run Window Help BOOA QDM A BEODy @ M4 (= < = M10:33:06 L Q
san0n Yakindu - HeatingControl/Heating.statemachine_diagram - Eclipse SDK —
J: . = J ;)SM}Y - Q- Ju 9 . J . ¥5 (O . B L|=£,Cfc+v y Yakindu gylavn
J Tahoma =] v v r —v Ofv 58w v
= ﬁFDebug P = e = = 0] y Yakindu Statemachine View &3 > =0
&5

¥ ¢ Heating.staternachine_diagram [Yakindu Simulation] f
2 s ; - 3 1: Heating {Instanz: 1)
u v Heating.staternachine_diagram g
#& Main instance 1 Kategorie Variable/Ereignis
Eingang actualTemp
] HeatingContral blackdiagram (Q,‘_] Heating.statemachine_diagram &% Heating.ycm ] =0 Eingang dayTime
Eingan tempDropValue
M| = Palette ingang —
0 | Ereignis decreaseTemp Ausldsen
ﬁ S T Ereignis increaseTemp “Auslosen
. | < Region Ereignis powerDff Auslosen
1y desiredTemp=30; | Ereignis Setup Ausldsen
i | ) State . -
T Ereignis tempDrop Auslésen
_0" To toggleOnOff <entry> | -= Transition I'_rm.gms tDQQ|°0n0ff Ausldsen
tempSetPoint=35; status=0; d . Variable desiredTemp
=leats ¢» Choice A tat
<doz it usgang status
<exit> @ Junction Ausgang tempSetPoint
toggleQnOff Tl
o @ Initial State
@ Final State
tempCrop [tempCropValue==1] Day | 1 Shallow History
tempSetPoint=desiredTemp;status=1; -
Alarm . B g H “) Deep History
— < L
tempSetPoint=actualTemp/256-Z;status=10; L) fo = o
<exit>
<do>
g € . FRNS
2 , |
1 after(10s) x after(10s) | 5= outline 52 E Consolq =08
o Lo | =T
tempDlrop [tempDropValue==0] Nlaht
tempSetPoint=desiredTemp-1;status=2;
] <do> p— “an
h setu
Setup [l =
tempSetPoint=desiredTemp;status=3; iz setup s |
o <do> L
<exits 11
increaseTemp [desiredTemp<50] { desiredTemp+=1;
— f (. ;
v
O & State Chart Interface &2 ii = El] Simulation Results &3 B Propertiesw = El]
P [ Events C| _Mr) . |
J 0 J Launching Heating.sta...hine_diagram
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Tooling!
Editor, Debugger
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Tooling!
Editor, Debugger, Testing
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Tooling!

Editor, Debugger, Testing, Groupware
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Tooling!
Editor, Debugger, Testing, Groupware,
Scalable
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Tooling!
Editor, Debugger, Testing, Groupware,
Scalable, , All in Eclipse”
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Language Definition Tools

stract syntax, concrete syntax, constraints

Editor Frameworks
Transformation Languages
Code Generation Tools



®
SDFTWARE




Xtes=

'

Open Source (EPL)
Eclipse-based, Eclipse Project

Very flexible, very popular!

Current Version 2.0:
improved performance
Xbase: expressions for reuse
Xtend2: ,Better Java“, with support
for Xpand-like templates



b

Open Source (Apache 2.0)
Projectional Editor
Very good at lang. Composition

Current Version 2.0:
Improved performance

Unified generate/compile/build
Debug MPS in MPS

Tables in the editor

(Diagrams planned for 2.1)
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Commercial Tool.
Projectional Editor
Very flexible notations
Version 1.8 is current



Way More:

Spoofax
Rascal

oomega
The Whole Platform

see also
http://languageworkbenches.net



Benefits




Automation

faster, deterministic



Increased Quality

well defined structures allthrough the system



@\

Meaningful Validation

more semantics in the model



Capture
Domain Knowledge

formalized into languages and models
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Suitable Notations

textual, graphical, tabular



Technology Independence

generate ,,technology glue code”



Abstraction w/o
Runtime Overhead

generator ,optimizes away”“



Capture
Implementation Strategy

in the generators



Everything is a model

including for example hardware (some) hardware



A more theoretical View
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A DSL is a focussed, processable
language for describing a specific
concern when building a system in a
specific domain. The abstractions and
notations used are natural/suitable for
the stakeholders who specify that
particular concern.



What‘s the Problem here?

// A // B

int[] arr = ... List<int> 1 = ...

for (int i=0; i<arr.size(); i++) { for (int i=0; i<arr.size(); i++) {
sum += arr[i]; l.add( arr([i] );

+ +
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What‘s the Problem here?

// A // B

int[] arr = ... List<int> 1 = ...

for (int i=0; i<arr.size(); i++) { for (int i=0; i<arr.size(); i++) {
sum += arr[i]; l.add( arr([i] );

+ +

Much better with new linguistic abstraction

// A’ // B’

for (int i in arr) { seqfor (int i in arr) {
sum += i; l.add( arr[i] );

} }

No sophisticated analysis required to
understand the semantics of a contruct
and treat it “correctly”.
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What‘s this? And what‘s the Problem?

var linefollower states enum linefollower currentstate = linefollower states enum::STATE INITIALIZING;
enum linefollower events enum { EVENT INITIALIZED, EVENT BUMPED, EVENT BLOCKED, EVENT UNBLOCKED }
enum linefollower states enum { STATE INITIALIZING, STATE PAUSED, STATE RUNNING, STATE CRASH }

void linefollower execute( linefollower events enum event ) {
if ( linefollower currentstate = linefollower states enum::STATE INITIALIZING ) {
if ( event — linefollower events enum::EVENT INITIALIZED ) {
if ( true ) {

linefollower currentstate = linefollower states enum::STATE RUNNING;

return;
}
}
}
if ( linefollower currentstate = linefollower states enum::STATE PAUSED ) {
if ( event = linefollower events_enum::EVENT UNBLOCKED ) {

if ( true ) {

linefollower currentstate = linefollower states enum::STATE RUNNING;

return;
}
}
}
if ( linefollower currentstate = linefollower states_enum::STATE RUNNING ) {
if ( event = linefollower events_enum::EVENT BLOCKED ) {
if ( true ) {
linefollower currentstate = linefollower states_enum::STATE PAUSED;
intle i = 1;
return;
}
}
if ( event = linefollower events_enum::EVENT BUMPED ) {
if ( true ) {
linefollower currentstate = linefollower states_enum::STATE CRASH;
return;



Much better!

statemachine linefollower {

event initialized;

event bumped;

event blocked:

event unblocked;

initial state initializing {
initialized [true] -> running

}

state paused {
entry intle i = 1;
unblocked [true] -» running

}

state running {
blocked [true] -> paused
bumped [true] -> crash

}

state crash {

L<transitions>>
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Much better!

initializing paused runmning crash
initialized true running

bumped true crash
blocked true paused
unblocked true running
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A DSL is a language at D that provides
linguistic abstractions for common
patterns and idioms of a language at
D-1 when used within the domain D.
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A DSL is a language at D that provides
linguistic abstractions for common
patterns and idioms of a language at
D-1 when used within the domain D.

A good DSL does not require the use of
patterns and idioms to express
semantically interesting concepts in D.
Processing tools do not have to do
“semantic recovery” on D programs.
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Programming and
- Modeling




Modeling Programming




Modeling Programming

... (Mostly) Textual
Notations

... Concrete Syntax

Storage
... (Fancy) ASCII Editors

... Read-Only
Visualizations




Modeling Programming

.. (Mostly) Graphical FESS{\[I\% Textual
Notations - Notations

... Abstract Syntax ... Concrete Syntax
Storage Storage

... Projecting Editors EER{Z1ila")F. 18I ETelide]s

... Different editable REGEELES1LY
views for model Visualizations




Why

the difference?




It is time for ...







Programming
the way we do

Modelmg’

Modeling

the way we do
Programming:




Modeling —= Programming
Programming =28\" [eJe [S]iT=






We don‘t want to

model,
we want to

program!




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




We don‘t want to

model,
we want to

program!

And always:
precise and tool processable
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Programmin
Lang
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Programmin
is not Vﬁ




Big Language?

with many first class concepts!



Small Language?

o0
¢ J

with a few, orthogonal
and poweful concepts




Modular Language

with many optional,
composable concepts



Modular Language

Like frameworks
and libraries,



Modular Language

Like frameworks
and libraries,

but with syntax
and IDE support
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A: mixed
B: separate Viewpoints
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When DSL (for several concerns) are
developed from scratch, as a group,
then dependencies between the
concerns can be materialized as
dependencies between the languages
and the language concepts
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A o= sennensennansanaes; B
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A language B extends another
language A if B contains additional
language concepts. This means that
for programs written in B, all concepts
from A are available, plus those
defined in B.



context A

.......................................................................................................................................

A language has been developed to be
used in contexts not known at the time
of development. No dependencies
allowed! The reusable language has to
be extended so it can reference
concepts from languages in that
context.
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Composition is a special case of

reuse, where the reused language is
syntactically embedded into languages
from the context.
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The LWES Project




Language WorkbeHChes % Bundesministerium

fiir Bildung

for Embedded SYS"emS und Forschung

http://mbeddr.com



Language Workbenches

" Embedded Systems

http://mbeddr.com

Incremental Extension of C

with DSLs for Embedded Systems,

integrated with Formal Methods

and support for PLE and
Requirements Tracing



Language WorkbeHChes % Bundesministerium

43 fiir Bildung

" Embedded Systems i Forsehung

http://mbeddr.com

Meta Programming System

JotBRAINS
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fFortiss sicK LEAR

innovation in software and systems _ . CORPORATION
! Sensor Intelligence.
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doc This module represents the code for the line follower legeo robot. It has a coupl
module main imports OsekFernsl, EcAPI, BitLewvelUtilies {
constant int WHITE = 500;
constant int BLACE = T00;
constant int SILOW = Z0;
constant int FAST = 40;
doc Statemachine to manage the & 4,0 This is the cyclic task that is called every Ims to do the actual contrg
statemachine linefollowsr { task run cyclic prio = 2 every = 2 {

event initialized;
initial state initializing {
=2 runmning

initialized [true]

}

state running {

initialize {
ecrobot set light sensor activ

event linefollower:initialized

stateswitch linefollower
state running
int32 light = 0;
light = ecrobot _get light sensor(SENSOR_PORT_ T::NXT PORT S1);
if { light < ( WHITE + BLACK ) f 2 ) {
updateMotorSettings(SLCW, FAST);
} else {
updateMotorSettings(FAST, SLOW) ;
}
default
<noop>;

doc s the motors

A 5 .oy -
i1n1s procequre dC'tHd.‘._‘._T. coniigur

O
i

void updateMotorSettings( int left, int right ) {

nxt_motor_set speed (MOTOR_PORT_T::NXT_PORT_C, left, 1);

nxt _motor set speed (MOTOR_PORT T::NXT PORT E, right, 1);

based on the speed

a

values




exported interface MotorControl {
void stop( ) ;
void setLeftlSpesd( int8 =peed ) ;
void setBRight3peed({ int8 speed ) ;

exported component Motors {

provides motorControl : Motorlontrol;
} exported component implementation MotorsNXT : Motors {
procedure woid motorControl. stop {

nxt motor set speed(MOTOR PORT T::NXT PORT E, 0, 1);
nxt motor set speed(MOTOR PORT T::NXT PORT <, 0, 1);

procedure woid motorControl. setLeftSpeesd {

nxt motor set speed(MOTOR PORT T::NXT PORT C, speed, 1);

procedure void motorControl. setRightSpeed {

nxt motor set speed(MOTOR PORT T::NXT PORT E, speed, 1);
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module impl imports <<imports=> {

int speed( int val ) {

return 2 * val;

robot script stopiAndGo
block main on bump block retreat on bump <no bumpReactions
stop
accelerate to 0 - 30 within 2000
drive on foxr 2000
decelerate to 0 within 1000
stop

accelerate to =zpeed(25) within 3000
drive on foxr 2000

turn left foxr 2000

block driveMore on bump <no bumpReactions
accelerate to 80 within 2000
turn right for 3000

decelerate to 0 within 3000

stop
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First C Code working ARCHIVES
July 17, 2011 by mpscmed July 2011 (3)

June 2011 (2)
As you may know, our project relies on the idea of extending the C January 2011 (2)
programming language with domain specific extensions. For that to work, we July 2010 (1)
first have to make C available in MPS. While we had done this to some extent in June 2010 (2)
our proof of concept, we are now implementing C much more thoroughly. As
you can see in the screenshot below, some essential things are already working.
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Notation, Notation, Notation
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