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4.3. DESIGN STRATEGIES AND TECHNIQUES

4.3.1. SEQUENCING THE DESIGN PROCESS 6 -i _ﬁ
d 0¥k n

The problem of the proper order in which to do things during design is currently a subject for research in
software engineering. This was reflected in the extensive discussions during the conference. 1

Naur: In the design of automobiles, the knowledge that you can design the motor more or less independently of the
wheels is an important insight, an important part of an automobile designer’s trade. In our field, if there are a
few specific things to be produced, such as compilers, assemblers, monitors, and a few more, then it would be
very important to decide what are their parts and what is the proper sequence of deciding on their parts. That is
really the essential thing, what should you decide first. The approach suggested by Christopher Alexander in his

book: Notes on the Synthesis of Form, is to make a tree structy 4.3.4. HIGH-LEVEL LANGUAGES
together those decisions that hang most closely together, and -

final design. Then you move up one step and combine them The use of high-level languages in writing software systems was the subject of a debate.
kind, as to which design decisions are related to one anothe , )
consider this a very promising approach. d'Agapeyeff: (from Reducing the cost of software)
David: (from Some thoughts about the production of large softwan »In aiming at too many objectives the higher-level languages have, perhaps, proved to be useless to the layman)
L . L . too complex for the novice and too restricted for the expert.« I maintain that high-level programming languages
»Begin with skeletal coding: Rather than aiming at finished . .
. . .. . have. to this extent, failed.
at exploring interfaces, sizes of critical modules, complexity
items should be checked out, preferably on the hardware if it Fraser: Software is generally written in a low-level language. Has anyone written low-level software in a high-level
The contributions of this step should be insight and experien| language? Would you do it again?

Kolence: (from On the interaction between software design technid David: (from Some thought,

»Consider how the understanding of the types of structures

affect the manager’s decision on how to begin the developn »Fe:vl !arg'e 5).'stcmsd D S L @ _i = % *@ K T—- le
specifications. The most important concepts which must be penalties in size an ﬂﬁ A H:H S
e

In my opinion, this v

these penalties. Seco > h t
to a high level with b & C %7_)9 \ ’? al

%& = _E to performance can r-
I =] I = AA mance indicated earlier may mean that it is difficult to obtain better size-performance software using machine
— code written by an army of programmers of lesser average calibre.
[CEA9 %

code, fewer programmers required, increased flexibility in the product, ‘readability’ of the source code (‘self-

_i _A documentation’) and some degree (unspecified) of machine independence (better called ‘portability’). Many of

\ nﬁ HH:H J\k these advantages have a face validity, which is fortunate since they are difficult to support with hard evidence.
There is evidence, however, on the flexibility issue drawn from the Multics experience. Multics is coded almost

entirely in a subset of PL/l known as EPL. The early versions of Multics were large and slow. Major improve-
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Model-driven development and its proven
effectiveness

Development and use of domain-specific languages

Evolution of general-purpose modeling languages
and related standards

Definition of the syntax and semantics of modeling
languages

- Tools and meta-tools for modeling languages and

model-driven development
Model composition and metamodel composition

Definition and usage of model transformations and
generative approaches

Support for legacy issues and evolution of models

Proposals for new model quality assurance
techniques: analysis, testing, model checking,
validation and verification

Model-driven development and cyber-physical
systems

New methodologies/frameworks/processes for
model-driven development

Development of systems engineering and modeling-
in-the-large concepts

Integration of modeling languages and tools: hybrid
multi-modeling approaches

New modeling paradigms and formalisms
Modeling in, and for, the Cloud

&
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°

Introducing model-driven approaches into
organizations

- Application, technology and methodology case

studies (successful and unsuccessful)

Managing evolution of models

Industrial scale model management (model size, user
group size, viewpoint size etc.)

Limitations, gaps and mismatches in current modeling
standards

Economic issues of model driven development

- Achieving industrial quality benchmarks with model

driven development
Industrial requirements for domain specific modeling

- Visions for industrial strength model driven

engineering
Empirical studies about model-based development
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Overview

Search |

User login The Repository for Model-Driven Development (ReMoDD) is a resource that aims to

support the work of researchers and educators in the Model-Driven Development
(MDD) community. Researchers and practitioners can use the repository as a vehicle
for sharing exemplar models, illustrative descriptions of modeling methodologies and

Username: *

Password: * techniques, detailed modeling case studies, modeling success stories and other forms
of modeling experience and knowledge. Resources shared within ReMoDD can be used

to gain significant insights into the use of models across the software lifecycle, as a
[Login source of data for MDD experiments, as a source of models for testing MDD tools, and

to better understand relationships among ongoing MDD research projects. In
particular, educators and trainers can use ReMoDD resources to illustrate modeling
concepts and approaches in the classroom.

Create new account

Request new password

MDD Artifacts

Browse

The development of the ReMoDD infrastructure is led by researchers in Colorado State
University's Computer Science Department and Michigan State University's Computer

Science Department.
Browse Workshop Pages

Contact Info

Colorado State University Department of Computer Science

Michigan State University Department of Computer Science and Engineering
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Grant Ci
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Major MDD Initiatives and Resources

The ATL Project

EMF: The Eclipse Modeling Framework
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JLEERENBASR  MDD: Model Driven Development
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1

M AutoTransporter
{1,TP_ATP}

current_state:state<State_Model>

display_status(status:string):void

R1 ]

LineTracer

{6,TP_LT}

1

current_state:state<State_Mo...

start_tracing():void
stop_tracing():void

turn_to_reverse_cource():void
display_status(status:string):

R
1

n Bumper
{2,7_B}

E3

Carrier
{4,TP_C}

[@

LineMonitor
{3,TP_LM}

sensor_port:integer
current_state:state<State_Mo...

sensor_port:integer
current_state:state<State_Mo...

sensor_port:integer
current_state:state<State_Mo...

display_status(status:string):v...

display_status(status:string):v...

tl

activate():void

inactivate():void
start_scanning():void
stop_scanning():void
display_status(status:string):v...

TILZE(E > TRFAEZZE

DriveController
{5,TP_DC}

right_motor_port:integer
left_motor_port:integer
speed:integer

stop():void
forward():void
back():void
turn_left():void
turn_right():void
pivot_left():void

/*
* Structural representation of application analysis class:
- AutoTransporter (TP_ATP)

*/

struct Transporter TP_ATP {
Escher_StateNumber_ t current_state;

/* application analysis class attributes */

/* relationship storage */

Transporter_TP_LT * TP_LT_R1;

/* Note: No storage needed for TP_ATP->TP_B[R2] */

/* Note: No storage needed for TP_ATP->TP_C[R3] */
r:

#define Transporter TP_ATP_MAX EXTENT SIZE 10
extern Escher_Extent_t pG_Transporter_TP_ATP_extent;
extern void Transporter TP_ATP_op_display_status( Transporte

extern void Transporter TP_ATP_R1_Link( Transporter_ TP_LT *,
/% Note: TP_LT<-R1->TP_ATP unrelate accessor not needed */
extern void Transporter_TP_ATP_R2 Link( Transporter_TP_B *,
/* Note: TP_B<-R2->TP_ATP unrelate accessor not needed */
extern void Transporter_TP_ATP_R3_Link( Transporter_TP_C *,
/* Note: TP_C<-R3->TP_ATP unrelate accessor not needed */
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____________________________________ 77 x_>1t§;_1zk struct Tracer {
: intis_tracing;

Tracer— !
{1,ATP_T} _/—}--’>

. [is_tracing:integer — RIE>AV/NEH | void do_trace (void) {
! -
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E entry/ receive(id |entry/ USPS1: receive(id,  fentry
' o self.clearUSData();
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\create event instance timeout of USPS2:t.../

USPS1: G
receive(id
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- SysML (Systems Modeling Language) (. Y X TLEET)
G BIODEETHS, UMLITY IR 7 D #7. 555
ICRAWLGNEMN, HAA T RTLDEIIT/N—FDIT7EYTR
DIT7 IR EINAERICIIETFTHARROAEIAH D, 1=
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- SysMLMD B4k &, UMLOEHZEBFRIBLI=-E 2 5T
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/// — R agram
= A
i = 1
Behavior ! Requirement Structure
/ Diagram : Diagram 1 Diagram
\ | £ &
UML 2 SyerIL ) [ I [ | I |
! \ Activity I Sequence ] | State Machine l Use Case | Block Definition Internal Block Package
Diagram | |  Diagram Diagram Diagram Diagram Diagram Diagram
\ / ‘ .‘l&
""" 1
| Parametric 1
not require& /4 o]
by SysML " =

/ SysML'S
/ extensions to
/ UML
agram
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reuse
SysML
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UML profile for MARTE MARTE

- ZOUMLZAZ7A LRk, E

TILEEEI DT L2 A LA A

AFHS AT L (Real Time and Embedded Systems=RTES)
FICWBIGHEEEZUMLIZEMT 56 DED TH S,

- UML profile for MARTE (B&#% MARTE) ERE(XN B ZDHLIRIE.

(e U S A ENON

MARTE foundations

=3 .
[t

«profile» «profile» «profile»
NFPs Time GRM

«profile»
GCM

«profile»
Alloc

| |

|

|

A A
i i
MARTE design model MARTE analysis model
«profile» «profile» «profile» «profile» «profile» «profile»
RTEMoCC SRM HRM GQAM SAM PAM
MARTE annexes

«profile» «profile»
VSL RSM

|

«modelLibrary»
MARTE_ModelLibrary

REDEREZTR—FT 5,

NFPs = Non-Functional Properties (JE#EBEE %)

GRM = Generic Resource Modeling (f8¥5891) YV —RXETUY))

GCM = Generic Component Model (f8FRfIa2 KRRV METIL)

Alloc = Allocation modeling (B|&TETIY)

RTEMoCC = RTE Model of Computation & Communication (RTEETEEEET L)
SRM = Software Resource Modeling (Vb7 - JY—RET2Y)

HRM = Hardware Resource Modeling (/\—F 7 -1JY—RETY)
GQAM = Generic Quantitative Analysis Modeling (‘f"ﬂE’JEEQﬁET 5
SAM = Schedulability Analysis Modeling (R4 2a—SE T4 R HFETIY)
PAM = Performance Analysis Modeling, (/N\74A—<Y 2 XS ETIVY)
VSL = Value Specification Language ([EXE & 5 i8)

RSM = Repetitive Structure Modeling (REHIEEET )
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4.3.4. HIGH-LEVEL LANGUAGES J

The use of high-level languages in writing software systems was the subject of a debate.
d’Agapeyeff: (from Reducing the cost of software)

»In aiming at too many objectives the higher-level languages have, perhaps, proved to be useless to the layman,
too complex for the novice and too restricted for the expert.« I maintain that high-level programming languages
have, to this extent, failed.

Fraser: Software is generally written in a low-level language. Has anyone written low-level software in a high-level
language? Would you do it again?

David: (from Some thoughts about the production of large software systems (2))

»Few large systems have been written in high-level languages. This is not surprising since there are inevitabje
penalties in size and performance of compiled code, and these factors have been paramount in people’s minds.
In my opinion, this view is no longer appropriate in many instances since techniques are available to overco
these penalties. Secondary memories can take the squeeze out of the size issue, and performance can be brought
to a high level with the aid of a traffic analysis of flow of control in the system. Thus, those modules crucj
to performance can become the subject of special attention. Indeed, the vast range of programmer perfor-
mance indicated earlier may mean that it is difficult to obtain better size-performance software using machine
code written by an army of programmers of lesser average calibre.

The advantages of coding in a high-level language lie in increased programmer productivity, fewer bugs in the
code, fewer programmers required, increased flexibility in the product, ‘readability’ of the source code (‘self-
documentation’) and some degree (unspecified) of machine independence (better called ‘portability’). Many of
these advantages have a face validity, which is fortunate since they are difficult to support with hard evidence.
There is evidence, however, on the flexibility issue drawn from the Multics experience. Multics is coded almost
entirely in a subset of PL/l known as EPL. The early versions of Multics were large and slow. Major improve-
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Blimp

{1,BLIMP}

current_state:state<Stat...
target_height:integer

R1 Y 1\ Rr3
i

: USPositioning HightAngle q
' {2,UspPs} {SHIGHTANGLE}| |

current_state:state<State_... current_state:state<State_,
timer:inst_ref<Timer> angle:integer
i |x:integer rtt:integer

i |y:integer

1

1.x positions
USMatrixPos
{4,USMPOS}

id:integer
X:integer
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- EGETIVLREE (MOF, OCL)
- BREBEGETIVEBRTEEZ (QVT)

QVT®D%H! | mapping Simple Class To Java Class
refine Simple Class And Java Class {

domain {(SM.Class)[name = n, attributes = A] }
body {

(JM.Class)[
name = n,
attributes = A->iterate(a as ={} |
as + Simple Attribute To Java Attribute(a))
]
h

Ay
rH
N
=
o
e
#
i

}

MOF: Meta Object Facility
OCL: Object Constraint Language

QVT: Queries, Views, and Transformations

ATL: ATLAS Transformation Language (QVTORFP% 5 (1 TINRIAHEAFE)
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Model-Oriented Programming

5.6 6 Umple: Merging Modeling with Programming
> | (O] [&] (2] [&] [+ ]| [@ cruise.cecs.uottawa.cajumple/

My JY2JY—2 v YouTube Wikipedia 7Y 7). Twitter Facebook Yahoo!Japan Google Y7 YouTube =1—-Rv BRIS5Y +
Umple Home
Page i
Key Links
Umple Online
User Manual H
Coogle Code site with News

Blog

Additional Examples Model-Oriented Programming - Umple.org

Philosophy and Vision
Tutorials { Umpleis a tool and prog family to enable what we
Best practices call Model-Oriented Programming. It adds abstractions such as Associations,
Attributes and State Machines derived from UML to object-oriented
progr I such as Java, C++, PHP and Ruby. Umple can also be

Official Releases

used to create UML class and state diagrams textually.
Cutting edge command line jar

Instructions Umple is an open source project, so details will evolve. However, it is ready to
Licanse be used for real systems. In fact the Umple compiler itself is written in Umple.
Any Java, C++ or PHP project could use Umple. We have found the resulting

For Researchers code to be more readable and have many fewer lines. This is because Umple
Publications and presentations  means you can avoid having to code a lot of 'boilerplate’ code that would be
CiteULike Umple Group needed to implement associations and attributes, a system based on Umple
Mendeley Umple Group should also be less bug-prone.

Social and External Media _ Umple has also been found to help students learn UML faster in the classroom.
ﬂﬂg}: zmmk',:?: Umple works online, as an Eclipse plugin, and as a stand-alone command-line
Umple YouTube Playlist Jar. For further information and downloads, see the left margin.

Umple Wikipedia Page
Umple Ohloh Page
Umple FreeCode Page Example

Mailing Lists The
Main mailing list
Help mailing list
Contributor mailing list

g shows how to declare attributes and associations in the
first steps when modeling a system using Umple.

view plain copy to clipboard print ?

Team
Umple developer list 01. | class Student {}
ucosp 02.
Development status 03. | class CourseSection {}
Continuous building 04.
Test report 05. | class Registration
Root of code tree 06.
Grammar 07. Strina arade;
Class diagram of Umple itself 08. * .. 1 Student;
Architecture Querview 09. * -~ 1 CourseSection;
Umple Issue Tracker 5 g
Planned cevelopment 10. | ¥
Recent changes 11.
Cheat sheet of commands
Related Sites _ The class diagram to reflect the Umple code above is shown below.
Cruise Home page
Dr. Lethbridge Home page
Student ‘—' Registration —{‘ CourseSection
grade

Many other examples can be found in the Umple user manual, in UmpleOnline
and on the Umpl mples Wiki .

http://cruise.eecs.uottawa.ca/umple/

ArchJava Z1H 1
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~Steve Cookfth: kA 4F{E BUBHF[1]~

-l ERRI[VEERRRTIOOY

s TEXRAMDNGZ—UIZHLTHHNEZITIEE

- ERRBEAG TN EBEN—HYZRE
- HEEMED. REORED

- FRRIZEZ. ERREFEIOOVELTERA
- TREEMRITOESE- S<OMBEEEICMER]

IERRRIFECI(1)

[0-9]+¥.[0-9]+¥.[0-9]+¥.[0-9]+

IERRRIFECIN(2)

[0-9a-zA-Z]+@([-0-9a-zA-Z]+[.])+[a-zA-
Z]
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cTRFONSAVI TR I T IEDERFEDVED
- FBE B
- KAA 4548 E 55 (Domain-Specific Language; DSL) Tag ikt
- DSLEEMR ORI EE T E R
- B ER
- WERFEATHFRE
- ETILERBIFFE DU ED
. EROBHER AL LI=ETL(DSM / DSML)TERsit
- ARADETIVIERBLVLEBRLRS

DSL&C 1k

[0-9a-zA-Z]+@([-0-9a-zA-Z]+
[1)+[a-zA-Z]
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Microsoft DSL Tools
- Visual Studio Professional EditionLL_E
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« AETIL-RRBFEORAFEXZE
- DIRL—3DREXIE

- C#, VB + 7oL —MZ&Ba—FER
EMF/GMF
- Eclipse L TEIE
- DSL Tools& (R IXRE 2

MetaEdit+
- ETILITAH
c AFETIL-HRB-RORAFEXE
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Naoyasu Ubayashi, Yasutaka Kamei, Masayuki Hirayama, and Tetsuo Tamai: A Context Analysis Method for
Embedded Systems ---Exploring a Requirement Boundary between a System and Its Context, 19th IEEE
International Requirements Engineering Conference (RE 2011), IEEE Computer Society, pp.143-152 (2011).
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- CAMEmb (Context Analysis Method for Embedded Systems)
BERSMRTRIHEIRREZDNITHOIIREZES
. %’&Biﬁiﬁkzix TAOREEZROT CEMNTED

CERSH

Naoyasu Ubayashi, Yasutaka Kamei, Masayuki Hirayama, and Tetsuo Tamai: A Context Analysis Method for Embedded Systems
---Exploring a Requirement Boundary between a System and Its Context, 19th IEEE International Requirements Engineering
Conference (RE 2011), IEEE Computer Society, pp.143-152 (2011).
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Initial Boundary Final Boundary
Step 1 Step 2 Step 4

By d . » N N
NEBIRIBZ A DI=ODHAT—k
No. Category of < Affect >  Guide word
1. physical phenomena factor that determines the upper limit
2. physical phenomena factor that determines the lower limit
3. physical phenomena factor related to a specific value
4. influence to sensing factor that interferes with the observation
5. influence to actuation factor that interferes with the control
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DriveMotorDriver SteerMotorDriver
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An a |yS | S ectedLi EnvironmentLight

Automatically
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System ineSearchResul Speed Direction
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@ ReflectedLight reflectedLieht

@ LightSensor

« Ex Pomt 5> < Ex Point 5>
° E M F . @Class Metamodel extension ‘@ Association
& MetaGlass 55| | <K MetaClass>> | [<CMetaGlass>> | [<< MetaGlass >> & MetaClass 5> | | < MetaClass 5> & MetaClass 5>
> G M F @ Context © Actustor © Sensor O Affect © Noise © Transfer @ Control
— O — !
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Oint - : L : @ lejosnxt Motor @ lejos nxt MotorPort
KContexty> JightSensor| <(Sensor>>

_\\I ~ N =R -l < ooy lichtSensor RSt
_— a
ET U S5EAspectMZfE ot <O S e
O state environmentLigh)”
% L TDSL%*% ﬁ O value reflectedLight o> KContext>>
reflectedLicht >e EnvironmentLight
KTransfer>>
rargster. environmentLigh? vakee
lors/
KContext>> KContext>>
@ GroundColor @ LineSearchResult
D BLACK <Transfer>> > o oN
O WHITE O OUTSIDE
O state  groundColor lineSearchResyil state
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Ubayashi, N., Otsubo, G., Noda, K., and Yoshida, J.:

An Extensible Aspect-oriented Modeling Environment, CAiSE 2009, pp.17-31, 2009.
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Naoyasu Ubayashi, Jun Nomura, and Tetsuo Tamai, Archface: A Contract Place Where
Architectural Design and Code Meet Together, 32rd ACM/IEEE International Conference on
Software Engineering (ICSE 2010), ACM PRESS, pp.75-84 (2010).
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sHMIEETIL vs. HIRIEET /L

O—FDEEERK

HEHTETIL

public class Subject{
private Vector observers = new Vector();

private String state = ’;

Subject
_ <<interface>> . .
T ‘r‘edr:oo\f’:&’)‘fe"(",em observers Observer public void addObserver(Observer 0){ ... }
+ notify() 0. public void removeObserver(Observer 0){ ... }
+ setState() |+ updated ; ; ;
T getstate) — Q7 — public void notify(){
. Iterator i = observers.iterator();
Notify subjects D while(i.hasNext() ){
Choe rf/'e“‘r‘;‘ge to Observers o = (Observer)i.next();
o.update( this );
}
ConcreteSubject ConcreteObserver
public void setState(String s){ state =s; }

public String getState() {return state; }

H

HMREETIL

AT IV a—F D ER
NRIA—T 4V
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Kramer, J., Is Abstraction the Key to Computing ?
Communications of the ACM,
Vol. 50, Issue 4, pp.36-42, 2007.

IS ABSTRACTION THE KEY
TO COMPUTING?

Why és it that some software engineers and computer

By JEFF KRAMER

For over 30 years, I have been involved in teaching

and research in computer science and software engineering.
My teaching experience ranges from courses in programming,
to distributed systems, distributed algorithms, concurrency,
and software design. All these courses require that students are
able to perform problem solving, conceptualization, modeling,
and analysis. My experience is that the better

students are clearly able to handle complexity and to produce
elegant models and designs. The same students are also able
to cope with the complexities of distributed algorithms, the
applicability of various modeling notations, and other

subtle issues.
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public class X {
public void mx (f

Caller/CalleefE¢

a—Fk
(FaysLES1—IL)
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Naoyasu Ubayashi, Jun Nomura, and Tetsuo Tamai, Archface: A Contract Place Where Architectural Design and
Code Meet Together, 32rd ACM/IEEE International Conference on Software Engineering (ICSE 2010), ACM
PRESS, pp.75-84 (2010).
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If the state of a subject is changed, j I Subject I I Observer I

Eme ] LTS F—ETHF R AEESRR

calls the observer's ‘'update’.

— &,
THEMITKYHREERE
Ob: L
: ereer JHENIR C 4
fy0 0--’!+ update() .
+ getState()
*Concre(eSubject I ’Concreteobserver I

JO5L8
ELTEE

EHEtmEELT
ETYVG

public class Subject{
private Vector observers = ’Vector();

private String state = *’;
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N—HEYYT4FTvo

RAETIWLGREEDS2—L)

HS5RHE S—4URE

l Subject Subject Observer J
<<interface>>
+ addObserver() Observer IR e e e e e

+ removeObserver()

'
'
+ setState() 0.% : 9
4 + getState() + update) 'L
-— — = ZIA etState
EXATIE e :
n |:| | ConcreteSubject | I ConcreteObserver |

|
I Hat ol
(Ffytr—Sv—42R)

ArchfaceZ

- EEEE

01: interface component cSubject {

L——(f02: port addObserver(:

ETILIELTLNAM?

03: execution(void addObserver(Observer o))
O 04: port removeObserver().
05 execution(void removeObserver(Observer o));
O 06: port getState():

07. execution(String getState();
_’( ) 08: port setState():
- execution(void setState(String)); —
10) T—XTIFvR
1
12: interface component cSubjectBehavior extends cSubject {
13: port notifyObservers().

14 cflow(setState() && call(update(); O‘
15:) -

- EEECEETSSEEN

01: public class Subject {

02: private Vector observers = new Vector();
03 private String state = ”";

04: public void addObserver(Observer o){
05:  observers.add(o);

O—KI(&
ArchfaceZxEZEL TLY
B

07: public void removeObserver(Observer o){
08 observers.remove(o);

10: public String getState() { return state: }
11: public void setState(String s) {
12 state=s;

= 13 for(inti=0;i< observerssizel; i++) ()
TOTTLR|L oo soi spiutet, S055 4 mmony

0y (AUYRIESHLZO—)

Ubayashi, N. and Kamei, Y., Verifiable Architectural Interface for Supporting Model-Driven
Development with Adequate Abstraction Level, MiSE 2012.
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setState()
- -

cotifyObservers():
cflow(execution(void setState(String)))
&& call(void notify());

port update():
cflow(execution(void notify()))
&& call(update())

c class Subject {
T vate Vector observers = new Vector();
03: private String state = "";

04: public void addObserver(Observer o){ —
05: observers.add(o); I 7
06: 1}

07: public void removeObserver(Observer o){

08: observers.remove (o) ;

09: }

10: public void notify() {

11: for (int i = 0; i < observers.size(); i++)
((Observer)observers.get(i)) .update() ;

)

: public void setState(String s) {
state = s;
17: for (int i = 0; i < observers.size(); i++) //clone
18: ((Observer)observers.get(i)) .update();

410 1

: )

I5—~DRUWLA %

1. BETOAMNELLEHIBTLO—FE
HEFETILIZEDES

2. O—FOAMNELLEHIBRLERETTE
FILEO—FIZEHLES

3. HRLARNIILDHZRTFEICHEENHDHEH
BrLERETETIILDHMREZEET S

port notifyObservers():
cflow(execution(void setState(String)))

&& call(update());

CHITHVERETETILLEE
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iArch: Archface=® i[> IDE

Quick Access II ﬁl [ Resource

[ Project.. 2 = B I SequenceInvalid 82 I Class I Sequence_ Valid = O | [ observerarch 23|
le ¥ < Palette b 1. . i
» &% Observer Pattert e B “interface Subject {
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- The Open Model Initiative (http://www.openmodels.org)
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- EMF (Eclipse Modeling Framework)
- GMF (Graphical Modeling Framework)
- Graphiti (Graphical Tooling Infrastructure)

- Xtext (Framework for Development of Programming Languages and
Domain Specific Languages)
- ATL (ATL Transformation Language)

- Papyrus
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- Model@Runtime

- LOP (Language-oriented programming)
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