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Productivity of a = Center for Embedded
programmer is increased Software Systems
with up to 700 % by

_ = Vitus Bering Denmark
Jcﬁva;n!glng from C/C++ to = Polycom (Kirk Telecom A/S)
Number of well-educated " Wirtek A/S. .

Java programmers = Mechatronic Brick ApS

increasing ! = Aalborg Industries A/S
= Prevas A/S

Java for hard real-time = Teknologisk Institut

systems ?

Javaand C/Assembler legacy « Tekkva Consult (project

code ? coordinator).

Emerging new profiles and
hardware implementations !

Eclipse framework !







= JOP (Java Optimized
Processor)

= Native execution of Java
Bytecode

= Bytecode implemented
in Microcode

= Avoid unpredictable
data-cache

= Time predictable

= Developed new method
and stack cache

= Implemented in FPGA




& Java Optimizing Processor

-l |q.'w..‘, 3 q,t-.i.'l_.rz,rp’-.. T T O— T

il

Fi’l;_.li

Cyci o.ne.gT M
EP1C12Q240C8
L BAA9GO313A

Elektronik-08, 17 September, 2008

34,

Martin Schoberl

.lm:"
ELEKTRONIK-08

University of Tech., Vienna

RS-232 Line
Driver/Receiver

o
£ ’\o
Configuration M
PLD -
20 MHz
Oscillator
Watchdog

Kim Guldstrand Larsen [10]

RAM 256Kx16
Bank A

NAND Flash
16 MB

Flash 512Kx8

RAM 256Kx16
Bank B



JOP Cone

Bytecodn

Fatch

EP1C12Q24
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3-4 different FPGAs
6 different boards

RAM 256Kx16
Bank A

NAND Flash
16 MB

Flash 512Kx8

RAM 256Kx16
Bank B



public static void main(String|[] args)
new SporadicPushMotor(
new SporadicParameters(4, 4000, 60), 0);
new SporadicPushMotor(
new SporadicParameters(2, 4000, 60), 1);

PerrodicMotorSpooler motorSpooler =
new riodicMotorSpooler(
new PeriodicParameters(4000));

new PeriodicReadSensor(
new PeriodicParameters(2000), motorSpooler);

RealtimeSystem.start();



Method: run ()Z
protected boolean run() 0: aload_0

r 1: getfield
if <5 { 4: ifeq -> 20
=14+ 4; 7: aload_0
8: dup
belse { 9: getfield
i =1%*4; 12: iconst_]1
13: iadd
5 14: putfield
return true; 17: goto -> 30
20: aload_0
§ 21: dup
22: getfield
25: iconst_1
26: isub
27: putfield
30: iconst_1
1: ireturn



Data WaitingforRelease
abstracted

protected boolean run()

if i<5 { run?
=1+ 4: Ready
} else {
i=i*4;
5 t=3 =3
return true; Ifthen —. A (i
}
t=2 t=6
Timing = WCET
from microcode Return End
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aiT for ARM7 TDMI

max t describes the maximum
execution time of the

basic block

Absint

Angewandte Informatik
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stmaldb r13!, 0b010000000000O0000
subal ril3, rl3, #0x4
stral r0, [ri13, #0]
E

moval ri, #0xZ
1dral r1, [r13, #0]
b1al 0«20 <_divides>

sum #: 1
max t: 12

|

+
Toop_00000000

1dral r0, [r13, #4]
ldral rl, [r13, #0]
blal 0x20 <_divides>

sum #: 1
max t: 9

cmpal ri, #0<0

sum #:
max t: 4

1dral ri1z, [r13, #4]

f
addal rl2, rlZ, #0x2
,

stral rlz, [rl13, #4]

1dral r0, [r13, #4]

T

beq Oxed <Oxed>

E max t: Z
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aiT for PowerPC 755:
the behavior of cache and
pipeline over time

Absint

Angewandte Informatik




setia) [ stop m

addria) |wait
aiT for ColdFire 5307: _concel o, fetchia)
. . hold
Map of the formal pipeline model await(a) jwait|
used for timing validation. saneelJ 1 code(a)
. putial |wait
LY Cﬁlﬁﬁil - L :
RS IER (M LN
Absint SSIELPITI
Angewandte Informatik | _cancel -
next sfa.r!/
read(4) [ write (4)
i X data / hold
set(a)/ stop store  |wait
S5T
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Experiment

Target
Processor

Review by Airbus

Review on Vo
code

Tests with
ASCET

aiT vs ARM

MP

Average WCET overestimation

er Methods

“useless”

16%

212%

WCET Tool
Challenge

Cl16x, ARM7,
MPC565

3%

81%
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Compute
D*(C*(A+B))+((A+B)+(C*D))

using 2 processors

P1 (fast) P2 (slow)
2Nns [ : + | bns
3Nns *17ns
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| | | | | | | | I | | ‘

3 5 6 <

——t+—+— 3/78 .l/

4 |




Compute
D*(C*(A+B))+((A+B)+(C*D))

using 2 processors

P1 (fast) P2 (slow)

+ | 5Sns

* 17ns

25
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Compute

D*(C*(A+B))+((A+B)+(C*D))
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& Optimal Scheduling - Power  ELEkTrRoNIK-08

Compute
O*(C*(A+B))+((A+B)+(C*D))

using 2 processors

P1 (fast) P2 (slow)
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Dragout
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E[1]=48

| [E[2]=r64
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GSM Decoder
JPEG Encoder

JPEG Decoder

[Application from Marcus Schmitz, TU Linkoping]



/ITime unit completion
x==1
updateDynamicScheduling()

/{Ensure update of dynamic scheduling
x<1 && x>0 &&
cp<=dead-cr

cp==ptime && . I )
IfinishSignalsPending() setWaitForUpdateDynamicScheduling()
/l1ssue ready signal : : )
//Detection of missed deadline
ltaskHasOffset() ready! x>0 &8 cp>dead-or
S initNoOffset() Idle initNextPeriod() Ady B
. missedDeadline() '.
IIStart of perio = MissedDeadline
cp<=ptime
taskHadoriset i x==0 && shouldThisTaskRun() &&
s //Enable missed deadiine detection
setStaticScheduling() cp>ptime-1 cp<=dead-cr
N - setPe¢nd() ,;EI;] g_;sk receives run signal taskHasMoreRuntime()
/IFinished waiting for offset /ITask preempted
x==0offset-1
t?
0"5‘ setPeriodClock() A
IdleWai
ﬁiv%:ffsc;rtgﬁset [IWaiting for next_period//Task finis
cp<ptime finish!
finishAtPeriodERd()
/IFinished before end of period
taskHasFinished
&& cp<ptime
/[Task finished .
finshl Running
finishBeforePeriodEnd()
- readyForNextTimeStep()
igzo?"lplete one time step itOneTimeStep()
runOneTimeStep() Running2
x<1

/IContinue time step
x>0

ensureTimeStepCompletion()



GSM Decoder

JPEG Encoder @ e .
Srezaline Tasks: 114
oo @ @ oxeoDeadlines: [0.02: 0.5] sec
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JPEG Decoder




Simulation Analysis

= CoFluent Studio = Esterel Studio

= Mentor Graphics = Absint
Catapult = SymTA

" SystemC = UPPAAL

* ARTS = Design Trotter

= Matlab/Simulink = TIMES

= TrueTime

= Ptolemy
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Danish Network for Intelligent Embedded Systems

bout Da

You are here: Home

Positions Links

[Wednesday, Z0th February.
ARTISTDesign Kick-off]

DaMES is heavily
involved in ARTIST
Design with CISS
coordinating the
activities on Modelling
and Yalidation and DTU
coordinating the activities on
Hardware Platform and MPSoC
Cesign.

The kick-off meeting of the new
European Metwork of Excellance
ARTIST Design was held in Paris
on January 29 and 20, 2002,
Read more

[Wednesday, Z0th February.
Jan Madsen on ARTEMIS
board]

Professar Jan Madsen, _

Danish Network for Intelligent
Embedded Systems

TER“‘AFFII u L | DaMES is a consortiurm - read
Icei about the partners here,

novo nordisk
~
DTU | ) SKOV
E F Prevas

SITET

You are now logged in as Kim

Guldstrand Larsen.
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Movo Mordisk teams
up with CISS: UppAAL
modelling reveals
protocol deficiencies

Pursuing a
CaMES activity,
a |

carnmunication

protocol for a

rmedical device was
rmodelled and analyzed
using UppAAl, revealing




Intermational
Collaboration

_C?mPJI-Ers
& Timing Analysijsg

~ard
Real-Time
ABB Automation

Airbus
Daimler Chrysler AG

Platforme. = atuctire Electricite de France

Ericsson Mobile Platforms
ESA
Honeywell
Israel Aircraft
Nokia Denmark
Control for Siemens MP
Ribetioed SYEERE STMicroelectronics
Riseamination Sun Microsystems
Thales
Volkswagen AG
Volvo Car




Appication Contexts

N

Industrial -

et
Industrial Momadic Private Public
Envlron- Spacos Tl lam: -
meants ture

SP1:
SP2:
SP3:
SP4:
SP5:
SP6:
SP7:

Metoder og processer inden for sikkerhedskritiske indlejrede systemer.
Personcentreret helbredshandtering.

Smarte omagivelser og skalerbare digitale services.

Effektiv produktion og logistik.

Programomgivelser for indlejrede systemer.

Sikkerhed (security), privathed og palidelighed.

Indlejret teknologi for baeredygtigt byliv.

8: Menneskecentreret design af indlejrede systemer.
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Deltagelse i ARTEMIS
governing board

Pavirkning af strategisk
forskningsplan gennem
ARTEMISIA og ARTIST

Matchmaking pa
nationalt plan

Matchmaking pa
internationalt plan

Synligggarelse af calls.

Koordinering af
ansggninger.



kgl@ciss.dk
WWW.CISS.dk




