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TwoClassesin 
Embedded Systems
Development

(yes, this is a slight simplification)
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Plan Oriented
Top Down

Big Systems
Big Companies

Modeling

Grown
Bottom Up

Small/MediumSystems
SmallerCompanies

C Code
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programming?
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modelling?

modelling?
programming?
vs.
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the same?
different?

Why
the difference?
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History?

Why
the difference?
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Lǘ ƛǎ ǘƛƳŜ ŦƻǊ Χ

Χ ŀ 5ƛŦŦŜǊŜƴǘ tŜǊǎǇŜŎǘƛǾŜ



11.12.2010

9

²Ŝ ŘƻƴΨǘ ǿŀƴǘ ǘƻ

we want to
model,

program!

²Ŝ ŘƻƴΨǘ ǿŀƴǘ ǘƻ

we want to
model,

program!
Χ ŀǘ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎ ƻŦ abstaction

Χ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ viewpoints

Χ integrated!
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²Ŝ ŘƻƴΨǘ ǿŀƴǘ ǘƻ

we want to
model,

program!
Χ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŘŜƎǊŜŜǎ ƻŦ 

Χ ǿƛǘƘ ǎǳƛǘŀōƭŜ notations

Χ ǿƛǘƘ ǎǳƛǘŀōƭŜ expressiveness

domain-specificity

²Ŝ ŘƻƴΨǘ ǿŀƴǘ ǘƻ

we want to
model,

program!

preciseand tool processable
And always:
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Modular
Languages



11.12.2010

12

L

a
b

c

d

e

f

g
h

i
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k

m

n

o

with manyfirst class concepts!

Big Language?

L

a

b

lw

d

Small Language?

and poweful concepts
with a few, orthogonal
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myL

a

b

a b c

d e f

g h i

j k l

Modular Language

composableconcepts
with many optional,

Likeframeworks
and libraries, 

Modular Language
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Likeframeworks
and libraries, 

but with syntax
and IDE support

Modular Language
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IncrementalExtension

Cof

IncrementalExtension

Cof Components
Tasks
State Machines
PhysicalUnits
Special Data Types
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IncrementalExtension

Cof
syntactically
andsemantically
integrated

IncrementalExtension

Cof
extensible with
domain-specific
constructs(DSLs)
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Projectional
Editing
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Parser-based
text
Χ ǘƻ ǘǊŜŜ
Χ ǘƻ ǘŜȄǘ

Projectional
tree
Χ ǘƻ ǘŜȄǘ-lookalike (editor)
Χ ǘƻ ƻǘƘŜǊ ǘǊŜŜǎ Χ ώϝϐ
Χ ǘƻ ǘŜȄǘ 

Tree
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Programming as Modeling

Χ όaƻǎǘƭȅύ DǊŀǇƘƛŎŀƭ
Notations

Χ !ōǎǘǊŀŎǘ {ȅƴǘŀȄ 
Storage

Χ tǊƻƧŜŎǘƛƴƎ 9ŘƛǘƻǊǎ

Χ 5ƛŦŦŜǊŜƴǘ ŜŘƛǘŀōƭŜ
views for model

Programming as Modeling

Χ όaƻǎǘƭȅύ DǊŀǇƘƛŎŀƭ !ƴȅ ƪƛƴŘ ƻŦ
Notations

Χ !ōǎǘǊŀŎǘ {ȅƴǘŀȄ 
Storage

Χ tǊƻƧŜŎǘƛƴƎ 9ŘƛǘƻǊǎ

Χ 5ƛŦŦŜǊŜƴǘ ŜŘƛǘŀōƭŜ
views for model
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Language

¢ƘŜǊŜΨǎno parsing.

Unique Language Element Identity.

Unlimted language composition.

Composition

Textual

Graphical

Semi-Graphical

treated the same

can be mixed

like ASCII }box & line

mathematical

Flexible

Notations
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Automatic

IDE Extension
tool support is inherent

for languages build with
projectional tools

language definition

IDE definition
implies

Multiple
Notations

Χ ŦƻǊ ǘƘŜ ǎŀƳŜ ŎƻƴŎŜǇǘǎ

e.g. in different contexts
or for different tasks



11.12.2010

22

Partial
Projections

Χ ŘƛŦŦŜǊŜƴǘ views
Χ ŦƻǊ ŘƛŦŦŜǊŜƴǘ roles/people
Χ ƻƴƭȅ ŀ ǇŀǊǘƛŎǳƭŀǊ variant

Storage
!= Schema

Χ independentof language schema!
variability annotations

Χ ǎǘƻǊŜ ŀǊōƛǘǊŀǘȅ meta data
change log
conflicting information

Χ αŀǎǇŜŎǘǎάΣ ƻǾŜǊƭŀȅ


