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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



A domain is a space of concepts, 
conventions, traditions, organizations

A model is a formalized description of
(some of) a domainôs concepts

Separate domains can be related
by relating models ïpromise of integration

Model-driven is a disciplined form
of data-driven
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Web Services
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Windows

Model-driven Platform
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TIME
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app.config

wsdl:definitions
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console bit



MODEL RUNTIMES

From models as informal descriptions

To model-assisted artifact generation

To model-driven systems (ñruntimesò)
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[Your Models]

Base Models
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REPOSITORY
SQL SERVER
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"Oslo" Architecture

RUNTIMES

[Your Runtime]
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ASP.NET

WF

WCF
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Windows

Other ISV Runtimes

ADO .NET
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Composition

Generic Viewers

Dataflow

EDITOR
FRAMEWORK

[Your  Visual DSL] [Your  Textual DSL]

Model-driven Parser

SQL Generation

Language Services
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Oslo Models
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MODELS

TEXTUALDSLs
VISUAL  DSLs 

RUNTIMES

repinst.exe

product SuperNotepad
version = "1.0"
...

end product

Products {
SuperNotepad{
Version = "1.0.0.0",
...



A Model is: 
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 DSL 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)

A unified approach to capturing and designing 
textual and visual DSLs is only part of the 
larger ñOsloò story

Enabling interoperation and agility across systems 
and domains



ISO Express is a data modeling language

Pascal looks, standardized in early 90ôs

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

SCHEMAFamily;
ENTITY Person

ABSTRACT SUPERTYPE OF ( ONEOF (Male, Female ));
name: STRING;
mother : OPTIONAL Female;
father : OPTIONAL Male;

END_ENTITY;
TYPE day_in_week_number =

INTEGER;
WHERE WR1: (1 <= SELF) AND( SELF <= 7 );

END_TYPE;



ISO Express is a data modeling language

Standardized in early 90ôs

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

SCHEMAFamily;

ENTITY Person
ABSTRACT SUPERTYPE OF ( ONEOF (Male, Female ));
name: STRING;
mother : OPTIONAL Female;
father : OPTIONAL Male;

END_ENTITY;

TYPE Day_in_Week_Number= INTEGER;
WHERE WR1: (1 <= SELF) AND( SELF <= 7 );

END_TYPE;



DSL

"M"

Domain-specific grammars

(MGrammar sublanguage)

Abstract data model

(MGraph sublanguage)

Domain-specific data models

(MSchema sublanguage)

language GPSLanguage{

syntax Main = h:Integer ("," v:Integer)? 

=> Point { X { h }, Y { v }};

}

type Point {
X : Integer where X < 100;
Y : Integer?;
DistanceFromOrigin () { SQRT(X*X + Y*Y) }

}

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

Point.m

Domain Model
DSLY

DomainY.mg

Domain Grammar

DSLX
DomainX.m

Domain Model

DomainY.m

Domain Model

DomainX.mg

Domain Grammar

GPSLanguage.mg

Domain Grammar
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MSchema ïthe part of the ñMò language 
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_m.m // Comment

module MyModule {                  // Module

type Person {                    // Custom entity type

Id : Integer64 = AutoNumber(); // 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 } // Computed value

Sizes : Size*;                              // Extent

People : Person* where item.Size in Sizes;  // Extent + constraint

}



The Oslo SDK provides:

ñMò Authoring Tools
Intellipad, Visual Studio language services

ñMò Compilation and Build tools
Generate MX packages

Deployment tool for MX packages
Target Repository or XML

Once theyôre in the database, itôs just SQL






