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control softw
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hw
/sw

 system

codesigned
hw

 / sw
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ent
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n

tro
l so

ftw
are is

�

high-level

�

no stream
 / data processing

�

developed independent of codesign process
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 test co
n

tro
l so

ftw
are?

�

at (sub-) system
 level

�

prior to hardw
are availability

�

unattended

�

independent of hardw
are / availability

G
en

eralizin
g

�

how
 to test softw

are that interacts w
ith hardw

are

�

independent of hardw
are

�

unattended

�

convert control softw
are into ‘norm

al’ softw
are

�

norm
al testing m

ethods apply

�

norm
al tools can be used
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g

 A
rch

itectu
re

test driver

sim
ulated environm

ent

control softw
are under test

core

hardw
are

m
odel

…

testing extension
hardw

are
m

odel

hardw
are

m
odel

h
ard

w
are m

o
d

el:
•

sim
ulator / em

ulator
•

special purpose sw
•

anything
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D
esig

n
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r Test

H
ard

w
are

�

test:
the design
a particular instance

�

testing facilities: part of design

S
o

ftw
are

�

test:
the design

�

testing facilities: not part of design
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Im
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ject o
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ted
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g
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g

 lan
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m
ech

an
ism

: ab
ility to

 am
en

d
 o

b
jects’ b

eh
avio

r
�

m
odify / add behavior

replace / add m
ethods

�

support com
plex behavior

add instance variables

�

no recom
pilation

facilities: d
river an

d
 fram

ew
o

rk

�

test driver

�

extensible sim
ulated environm

ent

�

testing extensions fram
ew

ork
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A
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t: elevato

r co
n

tro
l

�

service s system
s of f floors using e elevators

�

sim
ulated environm

ent
�

cage m
ovem

ent (constant speed, infinite acceleration)

�

inhabited by p persons

�

push buttons

�

observe an elevator or floor

�

test execution

�

scenario generation (no record or playback)

�

outcom
e: conditions, invariants
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C
o
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m
eth
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d

�

testing softw
are that norm

ally interacts w
ith hardw

are
�

independent of the hardw
are

�
usual sw

 testing m
ethods apply

�

independent of source availability

�

testing extensions are not part of the design

m
o

d
els

�

hardw
are m

odels

�

flexible

�

sim
ple m

odels suffice for high abstraction testing

�

testing is only as good as the m
odels

�

m
odels need to be tested as w

ell


