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Nutzlastsegment
Elektroniksegment
Dienstsegment

Solarzellenfléche

Magnetspulen (6)
Weitwinkel-Stereokamera WAOSS-B
Stemsensor-1
S-Band-Halbrundstrahlantenne

Sonnensensor
Infrarotsystemradiator
GPS-Antenne

Sternsensor-2
Zweikanal-Infrarotsensorsystem

Energiekontrolleinheit
Bordcomputer [Satellitenelekironik)
Reaktionsrdder (8)
Satellitenradiator

2 % 4 NiH_ -Zellen 12 Ah)
Solarzellenoufklappzinder
5-Band-Richtstrahlontenne
S-Band-Elektronik [Sender)
Warmerchr

Matrixkamera
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Real tfime embedded operating system
Design for dependability
Design for formal verification
Support for fault tolerance

Fast, small,
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BOSS... designed for dependability

@ Framework technology to reduce complexity

@ component technology to handle complexity
| (not to create complexity)

-> + Formal verification
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Complexity destroys safety

Required mental capacity

2

Safety limit >

Forbidden area
To complex to be safe
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Eg. BIRD:
To complex to exist?

Human mental capacit

Design and implementation errors have their roots
in the high complexity

Komplexit
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Complexity of the underlying System
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BOSS... designed for dependability

@ Irreducible complexity
»

@ component technology to handle complexity
| (not to create complexity)

-> + Formal verification
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BOSS Framework External Thread xx

class TestThread: public Thread { /I active object
void run () {
while(1) {
{.... do something }
yield();
{.... do something }
suspend();
{.... do something }
suspendFor(1000);
resume(xx);
}
}
¥

I** Another example: **/
Semaphore monitor;
class OtherTestThread : public Thread {

void run () {
TimeControl timeControl; /ITo implement time loops
timeControl.startAt(5000); // Time point for the firgt time
timeControl.every(100); /I Cyclus time
while(1) {
timeControl.wait();
monitor.enter(); /Il protected aredq,
{.... do something }
monitor.leave();
}
}
¥
[** Create 6 threads or applications ***/
TestThread a, b, xx;

OtherTestThread x, Y, z;
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BOSS... designed for dependability

@ Irreducible complexity

@ Framework technology to reduce complexity
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(not to create complexity)
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BOSS... designed for dependability

@ Irreducible complexity

@ Framework technology to reduce complexity

@ component technology to handle complexity
| (not to create complexity)
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BOSS ...
is it correct?

Machin
Code

Universitat Karlsruhe

Hand Code
2 «f"
BOSS + HOL
Applic. seman-
fics of
C++ C++
O
HOL
Operat.
Spec.
alid: Yes/No Consistent:

Asserts

HOL

es/No

Hand Code

L

Time

Cons-
traints
Temp.

Satisfied: Yes/No
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