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Recall “Composing all the way”

* The more low-level a composition approach,
the more exposure to semantic fragility

* Initial correctness
* Expensive, one-off deployment and operations
* Fragile versioning, lifecycle management

* Moving up the concept stack
* From code statements to functions
* From functions to objects
* From objects to components
* From components to services
* From services to model-driven systems




Models and Domains

* Adomain Is a space of concepts,
conventions, traditions, organizations

* Amodel is a formalized description of
(someof ) a domai n0OsS <con

* Separate domains can be related
by relating models i promise of integration

* Model-driven is a disciplined form
of data-driven



Model-driven Platform

DECLARATIVE

CONTENT [ wpf:ContentControl ]
[wf:StateMachine ] NET 3.0
[app.config ]
[[YourAttributeHere] ] NET 1.0
[xsd:schema ]
[wsdl:definitions ] Web Services
[ [Transaction] ]
[midl.exe ] COM (+)
[ console bit ] Windows TIME




What roles do models play
iIn a domain?
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From models as informal descriptions
To model-assisted artifact generation
To model-driven systems ( nr unt I m



What Is “Oslo™?

Microsofts platform for model-dnven applications

M Do
Modeling language
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"Oslo" Architecture
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Domains

SERVICES
PEOPLE
PROCESSES
MANAGEMENT

ITPRO
SCHEMAS RESOURCES



Sample Domain: App Deployment

productSuperNotepac
version ="1.0"

B PRODUCT

- Products (6)
= Microsoft (2]

— B Productt end prOdUCt

VISUAL DSLs
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What is a Model, more precisely?

* A Model iIs:
* Data

* Textual and/or Visual
Domain-Adequate Language

* Many domains come with their own,
Domain-Specific Language (DSL)

* Constraints
* Express validity of model instances (data)
* Views

* Project model instances to call out or gather
properties of value for specific purposes



A New Language For Every
New Domain or Model?

* ADSL is essentially a concept framework

* Creating a new DSL Is as good (or bad) as
creating a new framework

* In many cases, larger domains/industries have
already defined their own DSLs
* Often based on UML / XMI or on XML / XSD
* Another example: ISO EXPRESS (ISO 10303-11)

* Aunified approach to capturing and designing
textual and visual DSLs is only part of the
| arger AOsl|l oo story

* Enabling interoperation and agility across systems
and domains



Capturing existing DSLs
Example: ISO Express

* |SO Express is a data modeling language
*Pascal | ooks, standard

* Used in ISO STEP standards that are widely
applied in manufacturing and building industries

SCHEMAamily;
ENTITY Person
ABSTRACKBUPERTYPE OFONEOKMale, Female ));
name STRING;
mother: OPTIONALFemale;
father : OPTIONALMale;
END_ENTITY
TYPEday in_week number =
INTEGER;
WHERBVR1: (1 <= SELF AND(SELF<=7);
END _TYPE



Capturing existing DSLs
Example: ISO Express

* |SO Express is a data modeling language
*Standardi zed 1 n early

* Used in ISO STEP standards that are widely
applied in manufacturing and building industries

SCHEMAamily;

ENTITY Person
ABSTRACTKBUPERTYPE OFONEOKMale, Female ));
name STRING;
mother: OPTIONALFemale;
father : OPTIONALMale;
END_ENTITY

TYPEDay in_Week Number= INTEGER,;
WHERBVR1: (1 <= SELF AND(SELF<=7);
END TYPE



The "M” Language
The Oslo Textual Modeling Language

DSL

Point.m DSL

Domain Model

GPSLanguage.mg
Domain Grammar

DomainX.m DSL,
Domain Model

DomainX.mg
Domain Grammar

DomainY.m
Domain Model

DomainY.mg
Domain Grammar

IIMII
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Domain-specific data models
(MSchema sublanguage)

|\

type Point {
X : Integer where X <100;
Y : Integer?;

DistanceFromOrigin () { SQRT(X*X + Y*Y) }

}

Vs

Domain-specific grammars
(MGrammar sublanguage)

|

language GPSLanguage{

syntax Main = h:Integer ("," v:Integer)?
=>Point{X{h},Y{Vv}}

Abstract data model

| (MGraph sublanguage)

Point { X {100}, Y{200}}




"M" Toolchain




"M" Toolchain




MSchema: Defining the Model

* MSchemait he part of the
used for defining domain models

* An MSchema domain model defines
schema and query over structured data
* Values, Constraints, and Views
* Natural projection to SQL



Hello, MSchema

/[ hello_m.m /[ Comment
module MyModule { // Module
type Person { // Custom entity type
Id : Integer64 = AutoNumber(); I/l Auto - generated surrogate ID
Name : Text; // Field of intrinsic type
LuckyNumbers : Integer32*; // Field of collection type
Size : Size; // Field of custom type
} where identity Id; // Identity constraint
type Size {
Id : Integer64 = AutoNumber();
Height : Integer32 where value < 10; // Field with a constraint
Weight : Integer32 = 150; // Field with default

} where identity Id;

Stones(Weight : Decimal9) { Weight * 0.07 } /l Computed value
Sizes : Size*; Il Extent
People : Person*  where item.Size in Sizes; /[ Extent + constraint



Adding Models To Repository

° The Oslo SDK provides:

NnNMo Aut horing Tool s
* Intellipad, Visual Studio language services

*AMO Compil ation and Bu
* Generate MX packages

* Deployment tool for MX packages
* Target Repository or XML

*Once theyore I n the d



From M to SQL

demo






