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An Experiment to Introduce
Interrupts in SDL
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PRAGMADEV

modeling and testin

PragmabDev

French software editor based in Paris

Dedicated to the development of

modeling and testing tools for event l
driven applications

Underlying technologies are:
— SDL '
TCn-3)

Testing & Test Control Notation

— SDL-RT
— TTCN-3

Modeling capabilities:

— Simulation 1 s | D i I- m

i specification & description language - real time
— Model checking

— Test generation

— Code generation
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ST Microelectronics

 Aworld leader in providing the semiconductor solutions that
make a positive contribution to people’s lives, both today and in
the future
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e Two main product categories:
— Embedded processing

— Sense & Power and Automotive Products
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» Specific modeling for hardware design
— Synthesizable
— Cycle accurate

— Bit accurate

» Abstraction is very low, simulation requires a lot of
processing, close to executing the real implementation
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Requirements

Architecture

Hw/Sw

Behaviour

vHDL

Functional
Verification
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Test-bench

RTL

Gates

Transistors

Verilog

VHDL

System
verilog

ESA system level modelling in SystemC
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Needs

Need for a higher abstraction level during the initial
conceptual stage of a product development

SDL models
— Asynchronous semantic of execution

— Executable => verifiable
Hardware models

— Naturally clock based => synchronous

— But system level synchronisation is based on asynchronous
events such as interrupts

The use of SDL to describe an interrupt mechanism
needed to be investigated.
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Interrupts

e Can occur at any time
* Interrupt the flow of execution

« Can modify the values of variables used in the standard
flow of execution

« Because of that, interrupts can be masked to guarantee
valid values of variables



Lys

life.augmented

modeling and te

PRAGMADEV

SDL procedures

Can not occur at any time, they are explicitly called
Interrupt the flow of execution until procedure returns
Procedures might have parameters and return value
Procedures might have states

Can modify the values of variables of the caller
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Matching the concepts

e A procedure call without any parameter, nor return

values, nor states could be used to represent an
Interrupt.

 Need a way to call the interrupt at any time

— Slight twist in PragmaDev SDL Simulator to be able to call a
procedure at any time

— Execution must be stopped

— A specific command is called
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Example
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S
dcl a, b, c, d Integer;

interrupt_handler

s_compute(a, b) <

s_results(c, d) >

Standard
execution
trace

pl p2
(1) (2)
Idle
Waiting
s _compute( |[{paraml|=2|,param|=3|})
s results( |[{paraml|=5]|,paramd|=6|})
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Example

)  Breakpoint stop . o
e Procedure call Cb
Idle
ED  Resume
execution
s_compute( [{paraml|=2|,paramZ|=3|})

U

___________________ interrupt_ handler
The value of b has

been modified

AN
b := 42 _\/
5_results( |[{paraml|=5%|,paramz|=84]|}])
z_results(c, d]> é

\

s compute(a, b) < __________________ Waiting
I
interrupt_handler | O\
[l
[l
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Conclusion

 SDL can be used to describe interrupts from a

functional point of view.
* The twist to execution semantic is very light

 Needs to be presented to potential users for feedback
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