http://www.chess.nl
http://www.marcelverhoef.nl

! O# $% % %& !



/

%

&%

0*

) *% |

00
2

' 2

1 2

3

Y



| " #$%&" ) ¥+, —./
0123456789: ;<=>7?
@ABCDEFGHIJKLMNO

PQRSTUVWXYZ [\ ]A_

“abcdefghi jklmno
pgrstuvwxyz{ | }~

Radboud Universiteit Nijmegen i%‘?

5

-“'"‘l.l *..‘\___;.




21

789
; Lo <79
| 0% 8>9
! 8?7@ 9
! AAA9
>@ 9
266 % !




789 §8EO9
;8! <79 <79
= 1% 89| A?9
! 8?2@9 | ED9
! AAA9 | <>9
| >@9 D9
2B B $(# .+ !.$.)C8 DAD7 @EDS8 @






An exception 06 has occured at 0028:C11B3ADC in WXD DiskTSD(03) +
00001660, This was called from 0028:C11B40C8 in WxD voltrack(04) +
00000000, It may be possible to continue normally,

* Press any key to attempt to continue,
* Press CTRLHALTH+RESET to restart your computer., You will
lose any unsaved information in all applications,

Press any key to continue
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An exception 06 has occured at 0028:C11B3ADC in WD DiskTSD{(03) +
00001660, This was called from 0028:C11B40C8 in WxD voltrack{04) +

00000000, It may he possible to continue normally,

* Press any key to attempt to continue,
* Press CTRLHALT+RESET to restart your computer, You will
lose any unsaved information in all applications.

Press any key to continue
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# 1

module <module-name>

parameters
imports
Instantiations
exports

definitions

state
types
values
functions
operations

> Interface

> Definitions

end <module-name>




00 .

class <class-name>

Instance variables _

+ Internal object state
types ‘
values
functions ¢ Definitions
operations

J
thread

r  Dynamic behaviour
sync \ L

» Synchronization control

end <class-name>




Java to VDM++ Integrity Checker

The Rose-VDM++ Link Interpreter (Debugger)

Document Generator API (Corba), DL Facility

Code Generators
- C++, Java
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class Radio
operations

async public  AdjustVolume : nat ==> ()
AdjustVolume ( pno) ==
( duration (150) skip ;
RadNavSys mmi. UpdateVolume ( pno) );

async public HandleTMC: nat ==> ()
HandleTMC ( pno) ==
( cycles (10000) skip ;
RadNavSys navigation . DecodeTM{ pno))

end Radio
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class Radio
operations

async public  AdjustVolume : nat ==> ()
AdjustVolume ( pno) ==
( duration (150) skip ;
RadNavSys mmi. UpdateVolume ( pno));

async public HandleTMC: nat ==> ()
HandleTMC ( pno) ==
( cycles (10000) skip ;
RadNavSys navigation . DecodeTM{ pno))

end Radio



% 8

system RadNavSys

Instance variables

-- create the class instances

static public mmi:= new MMI);

static public radio := new Radio ();

static public navigation := new Navigation ();



% A

-- create the computation resources

CPU1l: CPU:= new CPU <FP>, 22E6, 0);
CPU2: CPU:= new CPU <FP>, 11E6, 0);
CPU3: CPU:= new CPUY <FP>, 113ES6, 0);

-- create the communication resource
BUS1: BUS:= new BUY <FCFS> 72E3, 0O,
{ CPU]l, CPU2 CPU3)



% 7

operations

public RadNavSys: () ==> RadNavSys
RadNavSys () ==
(  CPUL deploy ( mmi);

CPUZ2 deploy (radio );

CPU3 deploy ( navigation ))

end RadNavSys
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class TransmitTMC

operations

async createSignal () ==>()
createSignal () ==
( dcl num: nat ;= getNum();
e2s ;= e2s munion { num|-> time }

RadNavSys ™ radio . HandleTMC( num) );

async public handleEvent : nat ==>()
handleEvent ( pev)== s2e ;= s2e munion { pev |-> time }
post forall idx in set dom s2e &

s2e (idx )—e2s( idx ) <=1000

thread
periodic (3000, 4500, 1000, 0) ( createSignal )

end TransmitTMC
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* [ Gawthrop, Bevan, IEEE Control Systems
Magazine, April 2007, pp 24 - 45 ]
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“ACTUATOR”

“INTERRUPTS”

“SENSOR”



var = p(t) 2
REE (var, p) FEE (var, p)
t—>
TE (1)

lwm = FEE (level, 2.0) hwm = REE (level, 3.0)
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CO-Sim
results

continuous
validation

SIL sim
results

measure
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FeedSheet » PaperDetectors
‘ | BeltDisturbance and Gear
PaperPower
PWM—>» K — DC
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PidController

-gectSeqCtid 0..1
Supenisor )
-alignSeqCtrl 0
init() -fuseSeqCtrl 0..1 SequenceController
pimUpEvent() -corrSeqCtrl 0.1 |
fuseUpEvent() i mSeqCtrl initldle()
Supenisor() -PmSeqttrl 0.1 finitpeak() Joopetrl
pimDownEwent() initNominal()
corrDownEwvent() setStopProfile() 0.1

alignDownEwvent()
setPimSeqCitrl()
setCorrSeqCitrl()
setFuseSeqCtrl()
setAlignSeqCtrl()
setEjectSeqCtrl()

setBeginAtProfile()
makeAccProfile()
makeDistanceProfile()
setLoopController()

getEnc()

limit()

CtrlLoop()

calcPID()

getSetpoint()
setPwm()

setUpPID()
PidController()
getintegratedSetpoint()
addProfileElement()

-profile

SetpointProfile

getSetpoint()
addElement()
getintegratedSetpoint()
calcSetpoint()
calcintegratedSetpoint()
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