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Abstract

Embedded system design employs a multitude of
techniques for analysis, design, modelling, simula-
tion, validation, verification and testing. The mul-
titude of techniques reflects the cross-disciplinary
nature of the area. Timing is a central topic of
interest for many embedded systems. Therefore
many of the emplyed techniques offer varying levels
of support for timing analysis. This report lists se-
lected embedded system design techniques relevant
for timing analysis.

1 Introduction

Many of the listed techniques are from [1] which
covers many specification and modelling techniques
for embedded system hardware and software de-
sign and has also sections about evaluation, valida-
tion, application mapping, optimization and test-
ing. Many techniques are very briefly covered in
the book but refrences are provided for further in-
formation.

2 Techniques

2.1 Timed automata

Timed atomata [2] are extended finite state ma-
chines. The input for a timed automaton consists of
timed words and time is modelled with real valued
clocks. Clocks can be reset and used as constraints
for transitions. Tools [3, 4] exist for analyzing mod-
els specified as timed automata.

2.2 StateCharts

StateCharts [5] is a modelling technique support-
ing a hierarchy for finite state machines. The
model hierarchy consists of super-states and sub-
states. Sub-states of a super-state can be parallel
(for AND-super-states) or exclusive (for OR-super-
states). The technique supports also timers via
timeout transitions.

2.3 Specification and secription lan-

guage

SDL [6] supports modelling with constructs includ-
ing states, message passing, control flow, timers,
processes and a block hierarchy describing the sys-
tem structure.

2.4 Kahn process networks

Kahn process networks [7] model data flow. The
nodes of a KPN model computation processes and
edges the data flow between processes via FIFOs.
Data sending is asynchronous and size of FIFOs is
potentially infinite. Data reception is blocking.

2.5 Synchronous data flow

Synchronous data flow [8] is a restricted class of
data flow specification where the number of data
items produced and consumed by each computation
node is specified a priori.
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2.6 Petri nets

Petri nets [9, 10] consists of places, transitions and
tokens. The possible states for a petri net are
markings which specify the number of tokens in
each place. The transitions take tokens from their
source places and produce tokens to their destina-
tion places. Petri nets are partilularly suitable for
modelling control flow in distributed communica-
tion. A large number of tools [11] are available for
analyzing petri net models.

2.7 Hardware design languages

Timing is a central issue for hardware design. Con-
temporary design flows utilize testing for verifying
the designs which requires extensive test bench de-
velopement. Static analysis can be used for hard-
ware design languages [12, 13] in a manner similar
to software timing analysis.

2.8 Software programming lan-

guages

Worst case execution time analysis for software is
surveyed in [14]. Techniques include static analy-
sis, abstract interpretation, implicit path enumera-
tion, integer linear programming and measurement
based methods. Using WCET as an optimization
criterion for compilation is described in [15].

2.9 Operating systems

Static analysis of operating system WCET [16] suf-
fers from unknown parameters that affect, e.g.,
loop bounds. For tightening the WCET estimates,
application information is highly desirable [17].
Also the system can often be designed to be more
friendly towards timing analysis without compro-
mising overall performance [18].
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