
2. Concepts Encoding
Once the concepts are under∂ood the domain concepts are 
mapped using the basic concepts of modeling

Example: Kinds of Publications

Concepts used: Specialization

Example: Authors of publications

Concepts used: Hierarchy
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Abstract
Model-based design is easy to praise, but non-trivial to 
follow, especially when designing from scratch! We 
describe a paradigm for in∂ru√ing students in the art 
and science of Model-Integrated Computing (MIC), as well 
as a motivating example which demon∂rates the phases of 
the design of a modeling environment.

0. Basic Concepts
•Module Interconne√ion: associate  components through interfaces
•Aspe√s: multiple views or slices of the same model
•Hierarchy: encapsulation and hiding through containment
•Obje√ association: association between obje√s
•Specialization: obje√ refinement through inheritance

1. Domain Knowledge
Before creating a modeling environment, the domain 
concepts must be under∂ood; 

Example: Kinds of Publications

Domain knowledge: There are many kinds of publications, but they all have 
certain common chara√eristics. Use domain knowledge obtained from years of 
thinking and best-pra√ices in

Example: Authors of publications

Domain knowledge: Publications have authors, and authors are typically 
associated with more than one publication. Consider how to reuse authors across 
publications, and avoid re-entering information

“So What?”

PersonDb
<<Model>>

Author
<<Reference>>

Person
<<Atom>>

Name : field

PubDatabase
<<Model>>

Book
<<Model>>

Edition : field

Publication
<<Model>>

Title : field

Editor
<<Reference>>

MagazineArticle
<<Model>>

Number : field
Pages : field
Volume : field
PublicationName : field

0..*

0..*

0..*

0..*

ProceedingsPubRef
<<ModelProxy>>

ManualPubRef
<<ModelProxy>>

AddressOptional : field
EditionOptional : field
Month : enum
OrganizationOptional : field

BookPubRef
<<ModelProxy>>

ContributionPubRef
<<ModelProxy>>

BookTitleOptional : field
ChapterOptional : field
PagesOptional : field
TypeOptional : field

ConferencePubRef
<<ModelProxy>>

Location : field
Days : field

AcademicPubRef
<<ModelProxy>>

AddressOptional : field
Month : enum
PubType : enum
Institution : field

WhitepaperPubRef
<<ModelProxy>>

AddressOptional : field
Month : enum
NumberOptional : field
TypeOptional : field
Institution : field

ProceedingsTypeRef
<<ModelProxy>>

AddressOptional : field
Month : enum
NumberOptional : field
OrganizationOptional : field
PublicationName : field
PublisherOptional : field
SeriesOptional : field
VolumeOptional : field
PagesOptional : field

BookTypeRef
<<ModelProxy>>

AddressOptional : field
EditionOptional : field
Month : enum
NumberOptional : field
SeriesOptional : field
VolumeOptional : field
Publisher : field

PresentationPubRef
<<ModelProxy>>

Month : enum

WorkshopPubRef
<<ModelProxy>>

WorkshopName : field

JournalPubRef
<<ModelProxy>>

Month : enum
NumberOptional : field
PagesOptional : field
VolumeOptional : field
PublicationName : field

PublicationRef
<<ModelProxy>>

NoteOptional : field
Year : field
Title : field

BibTEX

WhitepaperPubRef
<<ModelProxy>>

AddressOptional : field
Month : enum
NumberOptional : field
TypeOptional : field
Institution : field

ManualPubRef
<<ModelProxy>>

AddressOptional : field
EditionOptional : field
Month : enum
OrganizationOptional : field

ManualPubBase
<<FCO>>

WhitepaperPubBase
<<FCO>>

ManualPubPtr
<<Reference>>

WhitepaperPubPtr
<<Reference>>

Whitepapers
<<Model>>

0..*0..*

BookPub
<<Model>>

Editor
<<Reference>>

LastName : field
MiddleName : field
FirstName : field

ConferencePub
<<Model>>

PresentationPub
<<Model>>

Month : enum

WorkshopPub
<<Model>>

WorkshopName : field

ProceedingsType

JournalPub
<<Model>>

Month : enum
NumberOptional : field
PagesOptional : field
VolumeOptional : field
PublicationName : field

BookType
<<Model>>

AddressOptional : field
EditionOptional : field
Month : enum
NumberOptional : field
SeriesOptional : field
VolumeOptional : field
Publisher : field

PrecedencePlayer
<<FCO>>

Presentation
<<Atom>>

Document
<<Atom>>

Artifact
<<Atom>>

URL : field

Precedence
<<Connection>>

Author
<<Reference>>

LastName : field
MiddleName : field
FirstName : field

PeopleContainer
<<Model>>

Person
<<Atom>>

LastName : field
MiddleName : field
FirstName : field

Publication
<<Model>>

NoteOptional : field
Year : field
Title : field

0..*

0..* 0..*

0..*

0..* 0..* 0..*0..*0..* 0..*

0..*

0..*
0..*

src
0..*
dst
0..*

0..*

0..*

0..*

Concepts Encoding

Publications
Database

Domain Knowledge Translator(s) Artifa√s

1. 2. 3. 4.

Authors are 
ordered within a 

publication

Authors are defined
elsewhere, and reused 
through “pointers”

3. Translators & 4. Artifacts
Models are only useful if they can be translated or 
interpreted into some other useful form.

Example: Generate BibTeX database

Example: Generate HTML version of bibliography

BibTEX

“So What?”
The designer learns that there is a di∫erence between a 
useful modeling environment, and one for the sake of 
having one. Designs evolve, and a “fixed-point” of 
usability vs. overhead is reached. Metamodeling reduces 
the overhead of creating the GUI and syntax parser.

Author
<<Atom>>

AuthorName : field

Database
<<Model>>

Publication
<<Model>>

Number : field
Pages : field
PublicationName : field
Volume : field
Title : field

0..*

0..*

Evolution 
through

“so what”
analysis

Cut 1: clunky Cut 2: uses some 
specialization

Cut 3: uses significant
specialization, but 

increased complexity

For more information
Download the tool: h∑p://www.eecs.berkeley.edu/~sprinkle/oopsla/

GME Information: h∑p://www.isis.vanderbilt.edu/

Chess website: h∑p://chess.eecs.berkeley.edu/

Authors: Jonathan Sprinkle (sprinkle@EECS.Berkeley.Edu)
James Davis (james.davis@vanderbilt.edu)
Greg Nordstrom (greg.nord∂rom@rfmcentral.com)
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