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“The entire history of software engineering is that

of the rise in levels of abstraction”
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UML

Solve problem in domain terms

No need DSM

to map!
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— Model-View-Controller
http://ja.wikipedia.org/wiki/Model_View_Controller

B Java
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-
Analysis Design Coding Maintenance

Defect distribution and costs*

*Molina, P., Introducing MDD, Code Generation Conference 2010
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‘D00 Report Output: Sample VoiceMenu: VoiceMenu

File Edit Help

als] o 458

|  Goto3_266

3_450
Speak 0x01 5 (Pause for 0.5 sec)
Speak 0x02 5 (the..)
Speak 0x03 5 (..current..)
Speak 0x04 5 (..lifestyle...)
Speak 0x05 5 (..s..)
GetLifeStyle
Speaks Lifestyle
Speak 0x06 5 (Pause 0.3 sec)
Speak 0x07 5 (select.)
Speak 0x08 5 (.another..)
Speak 0x04 5 |..lifestyle...)
FillMemB 00

3_Bad
Add to MemB M1
Speak 0x09 5 (for..)
Speaks Lifestyle
Speak  (..press..)
Speak number MemB
Is MemB == OF
IFMot
Goto3_B44

3_468
Speak 0x15 10 (Welcome to the other menu)
Speak 0x16 12 (Press 1 for the main menu)
Clear Menu Buffer

p

<
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""" ) ) Report Output: Sample VoiceMenu: VoiceMenu '

File Edit Help

als] o 458

|  Goto3_266
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Speak 0x01 5 (Pause for0.5 sec)
Speak 0x02 5 (the..)
Speak 0x03 5 (..current..)
Speak 0x04 5 (..lifestyle...)

GetlLifeStyle
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Speak 0x04 5 (..lifestyle...)
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Speak 0x09 5 (for.)
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Speak 0x16 12 (Press 1 for the main menu)
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EService specification: Queue-connect, 29. maaliskuu 2007, 10:23
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B.Braun; Medical Dialysis machines

Bell Labs / AT&T / Lucent; 5ESS telecommunications switch,
EADS: Tetra terminals

Panasonic: embedded Ul

Honeywell; embedded software architectures
Polar Electro: heart rate monitors

ORGA; SIM toolkit & JavaCard

Pecunet; B2B E-Business: insurance

LexiFi; mlFi, financial contracts

DuPont; Activity Modeling

NASA ASE group; Amphion

NASA JPL; embedded measurement systems
Nokia; Mobile Phone product line

USAF; Message Transformation and Validation

http://www.dsmforum.org/cases.html
DSM www.DSMForum.org
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Experiences from practice

Panasonic

PokAR.
LISTEN TO YOUR BODY

NOKIA

CoNNECTING PEOPLE

EADS

S

http.//www.fuji-setsu.co.jp/files/dsmO7safa.pdf

(11 7l5

http.//www.metacase.com/cases/polar.htm|”

2
1
http.//www.fuji-setsu.co.jp/files/Nokia.pdf

http.//www.fuji-setsu.co.jp/files/MetaEdit EADS.pdf
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Building your modeling language

|dentifying language concepts
Metamodeling

Language rules

Language notations

http.//www fuji-setsu.co.jp/files/|jp-how2start.pdf
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Domain
Idea

C

UML

Solve problem in domain terms

No need DSM

to map!

o.’

UML Model

Assembler:---

Finished
Product
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DSM

Finished
Product

DSM
EaSy! M%dsel\l/l in Generate COde. ...... ng.a.in. e >
lang i Framework
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DSM environment

DOMAIN-
SPECIFIC
Modeling
LANGUAGE

DOMAIN-
SPECIFIC
CODE
GENERATOR

FRAMEWORK
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Initial analysis suggested five approaches:
1.

2
3.
4.
)
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m DSL

— As opposed to generic 3GL
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Computation

Model of

— Power of relationships

B Applicstion: Conference registration, May 26, 2004, 14:19
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Infinite variability space (Czarnecki)

http://www.metacase.com/blogs/jpt/blogView?showComments=true&entry=3388313102

— Ul

DSM
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— A object

— A relationship

— Arole
— A property

Property g

move

-3 Role

Relationship

> Property

filt
S %
Role 1(
JObject

Obj ect ™=

Y
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Small example:




Medical mixing machine

— Syringe broken, operator died, patient treatment error

sately stuers closed
needle L :
transport
belt )
...dangerous.. Ji8 open
“oneedie”

_ma==*%

input samples __

g

out ut sample
vibrating internal cups P P

cleaning fluid drain

http://www.fuji-setsu.co.jp/products/MetaEdit/MetaEdit_hands_on.html
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safety hspﬂutte rs closed

needle
transport
belt )

filters

25 HANDETOUS... ..
i

O Do O OO -
fi_JLJLJL_JLﬂuy
T

output sample

vibrating internal cups

“filter A” "input 01 move(-3); filt(l); suck(5);
sample” 2 5 02 move(4); Filt(0); blow(2);
6 2 7 03 move(l); blow(3);
3 04 move(-3); suck(30);

05 move(l); blow(30);
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Version 1

move(-3);
filt();
suck(b);
move(4);
Tilt(0);
blow(2);
move(l);
blow(3);
move(-3);
suck(30);
move(l);
blow(30);

—

mowe

filter

suck

move

/
fitter

bl

/
bloy

mowe

move

zuck

move

bl

30
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L

Version 1:

B Command

B Transition

move filter suck
From To

Commani

Function: String
Parameter: String
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Version 1:

mowve

filter

mowe

zuck

filter

mowve

bl

bl

mowe

-3

suck

mowe

bl

30
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L

Version 1:

Object

Object

move(-3);

filt(l);
suck(5);
move(4);
filt(0);
blow(2);
move(1l);
blow(3);

move(-3);
suck(30);

move(l);

blow(30);
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safety hspﬂutte rs closed

needle
transport
belt )

filters

25 HANDETOUS... ..
i

O Do O OO -
f&JL_JLJLJLﬂLQ
T

output sample

vibrating internal cups

“filter A” “Input 01 move(-3); Filt(1); suck(b);
sample” 2 5 02 move(4); Filt(0); blow(2);
6 2 7 03 move(l); blow(3);
3 04 move(-3); suck(30);
05 move(l); blow(30);
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L

Version 2:

“filter A” 6 2 I
”Input sample”
2 5

01 move(-3); Ff1lt(1l); suck(d);
02 move(4); Filt(0); blow(2);
03 move(l); blow(3);

04 move(-3); suck(30);

05 move(l); blow(30);
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)

Version 2:

- Take, Put, Clean
- Move

Take

{ Abstract {0}

Take Put Clean
Amount: String Amount: String
Uzing Fitter: Radio Button =
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mave

fitter

suck

moayve

/
fitter

bl

mayve

/
bl

3

mayve

-3

suck

mayve

30

balasy

30

12 objects
11 relationships

24 properties

47 elements in total

B 5 objects

B 4 relationship

B 7 properties

B 16 elements in total
B
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Version 2:

B
B Take

B Put Take Put
— Take Put

B Clean Put

(Abstract)

Needle

&

Take
Using Filter: Radio Button =

Heedle {0}
Amount: String

q_.—!

act {0} 1

s

Start {1}
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PLANAR

VARIABLES

Horizontal Shape Size Colour
Position O /\ O ° . o
> 0O

Vertical Brightness Orientation Texture
Q080 £ O
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Building a Generator

How generators work?
How to design a generator?
Generator example
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4,

B Three generator approaches

(Simulink Labview

DSM environment

DOMAIN-
SPECIFIC
Modeling
LANGUAGE

DOMAIN-
SPECIFIC
CODE
GENERATOR

FRAMEWORK
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L

"Here's one | made earlier"

B Between the extremes is the meat of the generator:
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)

autobuild

B Autobuild =

64



Domain Framework

http://www.fuji-setsu.co.jp/files/Framework.pdf
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| Model |

!

%I | Generated code |

e
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Where to apply — and how?
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Where to apply?
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MetaEdit+:
DSM
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S Report Output: Stopwatch; WatchApplication
File Edit Help

FEX

case Running:
awitch (button)

{

case Up:

stopTime = sysTime - statTime;

|

2 C:\MetaE dit\MetaE dit MWB 3.0\Reporis\Stopwatch. html - Microsoft.... [Z |[B][X]
File Edit View Favorites Tools  Help -.'f
2 O HRE G PO Q-8 -

3 3 M
stopTime (Variable) T
Properties:

Name [Watch] stopTime
Type I ETime
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[Watch] seconds had elapsed when the stopwatch was stopped.
w
< | 3
@ v_-; Ity Computer
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DSM

Eclipse EMF, Eclipse GEF :l

m DSM

1.

2.

3.

4.

5.

6. (MetaEdit+)
|

— DSM

— DSM
] DSML

http://www.metacase.com/ja/featurelist.html
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DSM

B DSM Eclipse GMF, Microsoft DSL tools :|
1.
2.
3.
4,
5.
6. (MetaEdit+)
|
— DSM
— DSM
N DSML

http://www.metacase.com/ja/featurelist.html
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DSM

H DSM
1. GME MetaEdit 1.0
2.
3.
4.
5:
6. (MetaEdit+)
|
— DSM
— DSM
] DSML

http://www.metacase.com/ja/featurelist.ntml
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DSM

Call processing

Touch screen LI
applications

Woice control

60
C, HTML,

application for 36 m
microcontroller Assembler

Maobile phone

Language
development
Seneratar
development

applications

Automotive

infotainment systems Java

Insurance product
specification and
management

http://www.fuji-setsu.co.jp/products/MetaEdit/blogs.html
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What engineers say

EADS

Mokia Siemens
Networks

g

SIEMENS

NOKIA

CoNNECTING PEOPLE

“DSM

" Antti Raunio

“MetaEdit+
Jukka Manninen

“MetaEdit+
Eclipse GMF
UIf Hesselbarth

“MetaEdit+

David Narraway

DSL
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H DSM
] DSM
]
B MetaEdit+
— DSM
B DSM

— The ultimate refactoring!
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Further reading

B Domain-Specific Modeling:
Enabling Full Code Generation
Wiley, 2008
http://dsmbook.com

Domain-
Specific
Modeling

ENABLING FULL CODE GENERATION

Steven Kelly
Juha-Pekka Tolvanen
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Further reading

Sﬂﬂlllal‘ﬁ

Domain-Specific Modeling

IEEE Software

Vol. 26, No. 4 July/August 2009

http.//www.metacase.com/papers/WorstPracticesForDomain-
SpecificModeling JA.html
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MetaEdit+
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Windows
Linux
Solaris
HP-UX
Mac OS X

1. SOAP Web

MetaEdit+ Client

Diagram Editor

Matrix Editor

Table Editor

MetaEngine

-
I

I

: Report and Code
! Generation

[

[

I

! Method Tools

I

I

I

! APT B XML

! connectivity

[

1

Meta Edﬂ:+ Server

Object
Repository
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= Current =——D5M /
60
/
/1 50
40 /
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App units
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25 000€ /
20 000€ /

MetaEdit+
4

5000€

1250€

- ROI

= 5000€

250€/

/5%

6 12

34 148
170000 740 000
2500 10000
6700% 7300%

DSM
DSM
DSM

30 000

DSM 1250
31 250

25

1250
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Thank you!

jpt@metacase.com
www.metacase.com

USA: Europe:
MetaCase MetaCase
5605 North MacArthur Blvd. Ylistbnmaéaentie 31
11th Floor, Irving, Texas 75038 FI-40500 Jyvaskyla, Finland
Phone (972) 819-2039 Phone +358 14 641 000
Fax (480) 247-5501 Fax +358 420 648 606

GEEHURE St ek bl
=0 3 E-MAIL @ info@fuji-setsu.co.jp

www.fuji-setsu.co.jp
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