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Model -Driven Development
Synthesizing Systems from Models viewed as Constraints
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Platforms
(Edward Lee)

Where the
Action Has Been:

Giving the red platforms
useful modeling properties
(e.g. UML, MDA)

Getting from red platforms
to blue platforms.
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CB Design vs. AMDD

Component Based
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Qutline

e AMDD as Actor-Oriented approach

e The ABC as AMDD Environment

o Two Examples

e Conclusions
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ABC's AMDD

Heterogeneous Service Models
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Global SLG
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ABC: Library -based,
Actor -oriented Modelling & Design

Service Independent Building Blocks = Actors | ~

Temporal Constraints
and Types

| B |
Macro 1 Macro n

o Temporal Formulas = Property Specifications
Service Logic Graphs = System Models | l
Global SLG |

Actor Orientation
« model checking composition of
behaviors
 separation of behav. interface Running System
from implementation
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ABC: Library -based,
Actor -oriented Modelling & Design

e« Automatic Compilation and Deployment
o Changes, Verification, Updating at the Modelling Level
e Layered hiding:

Distribution,

Real Time,

Data, ...
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Qutline

e AMDD as Actor-Oriented approach

e The ABC as AMDD Environment

o TWO Examples
o Design
e Testing

e Conclusions
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1) AMDD for Design:

The Online Conference Service

Articles

A 4

Authors PC Chair ]

| Final Report
Report Task

A

4

A

Report

[ PC Members}

Report Task

A

4

A

Report

[ Reviewers }

wmww / T. Margaria, B. Steffen

mRRR
L L L

Monterey 2003




</

Demo - Netscape

File Edit Wew Go Communicator Help

Back Eopiward

A 4 2 m S & B @

Reload Home Seach Metscape  Frint Security Shop Stop

' 'J'Bookmarks & Location:Ihttp:f'f'www.metaflame.defconfelencedemoa’servlethonfelencea’NavbarEntly.u’articIes

| @7 what's elated

j J%InstantMessage “wiehbdail Calendar Radio People ‘fellow Pages Download E_j Channels

|
Roles

o)

-
e}

PC Chair

Setup

Articles
Delegation
Delbgation |
Reports
Evaluation
My Staff
Conflicts
Email

Users

Protile

i ==

dhistart | | 4] @ 1

Ngartheinz Schnict

|

- -

List of Articles

The List of Articles page histz all articles you are permitted to read and work with:
The legend below the table explains the content of each column.

\Subfeatures

The following table can be sorted accordng to the following critena\ Article D, Title, Author. Click on the deswred one.
To get an overview of all article abstracts click here: Article Abstracts’
To get an overview of all articles delegated to wou chick here: Delegateduticles.

Further :
* rend article
Lecture Notes in Computer + modify article .
001 unc%er Science: Volume Editors' Howens, * refrove article Technical 001
rEVIEW : Helly : Paper
Ihstructions + delegate article
+ mail to author
+ read article
s Instructions for TUsing Author Ferrero, e a.rhple Techtical
002 |reports Termlate Arnoldo * remove article Daper ooz
avalable P * delegate article P
| *+ mail to author
TO |eve| atee i Clatnmitter ! s rpad article =
P S o P @ 2]

| ce B oo . @] [P ESeRIEnE-0%® se

Features

Margaria, B. Steffen

Monterey 2003




Submit Article” SLG =

Createtizard

Pre Show At ticle Submit Farm:

= -
CallCantext2wizard 48

Mﬂt cnnl ho_wizard

afit - Show Submittarticle A cance\—>.Che:k\MZard
E ;
J =

“Wizard2 Call Contest

k \Qk +10_weizard

kiizard ~error Endiizard &
\ T
J
phiete szt }‘Mzanﬂ \Context .CheckWizard NENDDP
2 it ok cont;7

ho_wizard -nav
Hcheck_{mlwmcheckSubmitN e Form

- ShowError
he:k _faile!

o \mza.rd ‘"‘.}CheckUplawedﬁlesEx tion ok
modify_t ﬂes —;check_successful
mioclify_metacdata heck_wanted
EallEﬂntext?Wizard Che Wizard J
ar Uit ™ no_widyd ¢ hk
i "
how Eonfirmasticl ;‘ Endizard

cilt

Dtalet&"lt |pFIes

!checkjuccessful

NDDF —no_wizard DeleteTempFiles

delete_McoessTul
delete_falkd
J

/
ClearTemp Shgsionalues

nﬂ_\wzard & ok

JCheck\MzaId
create_failed

Checkizard ‘Wizard2 Call Context J
t db _error

1i]
CreateArticle J
BrTor _creale_succeasfu\

E SetMumber OfMissing Delegations

heckService Progerty

dtt 7
-TCVS Checkin .
/ ishec

ur—.JCrealEA ticleFileObjects false | — J[Cmsg D=

ok niot_existy
% nissing_spiproveld
.JDe\eteT pFiles L

£ Wrue

saful rissing_folder

zl

\

o |Gervice2 CallContext

i Sitate Create MewSmgup

\“ hanged
deliverect
mail_nioti !T Inot_delivered

[!%'

AMDD for Design

DpenCannection

woonhected S I BS

CreateMewhdimghiese:

woreated =

addCantralHea®eraMewgraup

a StringWalue2CallCantext
it

CreateBody
woreated

SendMimelessage

panially_delivered Adliea

not_delivered \‘

ClaseCannection? . . ClaseCannectiani

_1‘7.4 hl
, Show Shiroit Ar ticle
ENDDF /) Kol T
cont
it joeny

Main Functionalities

.{.‘.{._/ T. Margaria, B. Steffen
p Y

Monterey 2003




The SIB Model
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_ SLG of the Application
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Feature Logic
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2) Computer/Telephony Integrated Systems
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Computer/Telephony Integrated Systems

Intelligent Test Management
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ITE Concept
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The Evolution Problem:

HiPath AllServe Call Center:

Test coordinator

HPCO Client

V24
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Concrete Test Setting : PCM operation
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Conclusions

« Approach to designing and testing role-based, distributed,
heterogeneous systems with

7 coordination-oriented model
library-based design & test

Incremental formalisation

N N N YN

verification-supported
design & test

 global, feasible, open, scalable
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Go — No Go Conditions (. stidolph — EME 2003)

1250000

1000000
750000 _—
500000 /

/
250000 /?\
O I I T
———

-250000

Start  Analysis Spec  Design Code & Té&l
Test

= Traditional === Formal Methods == Milestone Payments

* |nvestment curve for the same formal methods and traditional
developments

— Below the Zero Line is Good
— Negative investment = Profit

« Traditional development breaks even at spec delivery

« Formal methods development costs money until code and unit test
IS complete
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Trend 3: do applications really get more complex fa  ster
than our ability to analyze them improves? (no!)

G. Holzmann (FME’03)

rough indication

e 1968:0S/360 =~5 Million lines of assembly (~
1 Million lines of C)

e 2003: WindowsXP = ~64 Million Lines of C/C++
(35 years = 23x18 months)

INCREASE: ~2° (64 x)

MOORE'’s CURVE: ~22° (>8 million x)
another:

« 1983: trace was 3,507 lines of C

e 2003: spin has 28,687 lines of C
(20 years = 13.3 x 18 months)
INCREASE: ~2° (8 X)
MOORE's CURVE: ~2'2 (10,000 Xx)

1968 1983 2003

simple observation:
iIn the same amount of time
1 Million lines of C code can be compiled and analyzed far more
thoroughly today than 1,000 lines of C-equivalent code in 1968

waua, ;y T. Margaria, B. Steffen Monterey 2003

mRRR
L L L




Challenges

* Feature interaction

* Models for legacy systems
* Decoupling of layers

e Couplings in error models

Taxonomy of systems;
and profiles

* Mixed qualitative and quantitative aspects

 Incremental methods
e Compilation and Synthesis

Utter specialization of studies:

Will (systems) people (still) be able to talk to each other

In 10 years?
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