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Why MBD ?
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� Time To Market

� Product Characterisics

� Quality

� Cost

� Power Consumption

� Performance

� Usability

� ....

� R&D Efficiency

Managing Complexity !
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Breaking down a print system

i300
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Engine

Controller
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Breaking down a print system

i300
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Controller features

� UI

� Job management

� Workflows, planning

� Fleet management

� Color management

� Media management

PRISMAsync
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Breaking down a print system

i300
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Engine features

� Brings engine alive 

with behavior 

(control, measurement)

� Systems level multi-

disciplinary aspects:

� Productivity 

� Data trends/analysis

� Variability 

� Error handling 
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Variability
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Same engine, 

different configuration

(input and finishing/output)

Comparable configuration, 

different engines

Variability 

within the engine:

1. Paper input module

2. Paper transport module

3. Print module

4. Fixation module

5. Finishing equipment
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Modeling is no stranger to us
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Modeling is no stranger to us
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ROOM using 

RSA-RTE:
� Established

� Code base

� Evolving
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Technologies

Controller (cut-sheet):

� Single configurable code base

� C, C++, C#, Java, TypeScript, XML, ...

� PowerShell, Python, Lua, ... (for build & test)

� Co-developed at five different R&D sites

� Supports ±8 product families

� Supports Océ and Canon engines

Engines:

� Code bases per product family, with a shared 

reuse architecture and infrastructure

� C, C++, VHDL, Matlab, RSA-RTE

� Python and Lua for testing & data science

� Multiple sites, dedicated development of 

specific engine types
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Both:

� Mature development/build/test environment:

� Mature engineering tools and version control (VS, RSA-RTE, TFS)

� Automatic deployment of development and test environment

� Nightly build and test (unit tests, module tests, system test framework)

� MDE for complex control using state machines

� Synthesis � custom MPS-based tooling (components, generates C++ & Boost) , RSA-RTE

� Analysis � OIL (components & interfaces, proof-of-concept tooling)
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Some MBD examples
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Impositions
(Finishing vs Applications)

� Interface specifications

� System capabilities 

� Features

Integral productivity
(job, SW, HW, operator behavior, floor plan)

State Machines
(Component & Interface)

Performance
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generates

Interfaces code

CONTROLLER & ENGINE SW

Unit tests code

COMPONENT

COMPONENT

COMPONENT

State machines code

SOURCE CODE

extracts / documents

data spec

usage spec

data constraints

mocks

data + interface

TEST

F.W.
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test 

code

specifies

specifies features

generates interfaces

DOMAIN
JOB MEDIA SETTINGS... FINISHING ...

CUSTOMER ENVIRONMENT PRINT SYSTEM USAGE

requirements / features

variability

integral productivity

Physics & Chemistry &

Mechanical & Electro

CP

new opportunities: business, product, technologies

total aspects

behavior spec

(components & interfaces)

MBD landscape of opportunities
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analysis

multi-disciplinary consistency

product families consistency and variability

Design space exploration

simulatorsvirtual experiments
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design analysis
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simulation

performance
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Example: In control over Dynamics
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Other MBD examples�.
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Service Training

Software-in-the-loop simulation

Physics simulations

Model-based control

Multi-disciplinary

media handling
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Product Development Vision
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Research

Work benches

Literature

Partners

Experiment

Other projects

Virtual 

prototype

Domain 

models
Architecting

Prototypes

Prod. Doc.

knowledge synthesis

80%   -- Risk reduction & architecture verification              20%

Sensible modeling
Not every atom needs modeling
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Model Based Design
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Maintainable & reusable modeling
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results

effortThrowaway

models...

Reusable model

Combining models

 exponential added value!

trivial complexnormal

document-based

�in your head� way

of working

MBD

Want to be here!

work / functionality

complexity
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Cost model in DF

cost 

model

(John)

System cost 

Material cost

# systems per 

product

Required 

system cost 

business

(Paul)

# Comp 1 per 

year

# Comp 1 per 

system

# products 

sold per year

Comp1 

cost 

model

(Joan)

Product 

spec 

model

(Diana)

Manuf. 

cost

model 

(Larry)

Investment 

per system 

Comp 1 size

Conn.

method

x

Parameter 1

# systems per 

year

x

Cost of 

non-quality

Comp 1 cost

Module 1

cost

Component 2 

Component 3

customer

architectural

choices
manufacturing

supplier

system cost

cost 

competitiveness

direct labour

cost
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The Modeling Manifesto

We are uncovering better ways of developing products by doing it 

and helping others do it. Through this work we have come to value:

That is, while there is value in the items on the right, we value the items on the left more.

18

Virtual prototypes over physical models

Simple, easy-to-change models over complex detailed static ones

Demonstrable models over submarine ones

Modeling in teams over lone wolf modeling

Connected models over stand-alone models

Self-documented models over classic documentation
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Why use virtual printer prototypes?

Océ VarioPrint 110

Océ VarioPrint i300

� Printer availability; costs

� Improved understanding

� Shorter development time

� 24/7 testing

� Environmental benefits
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How it works: introduction to SIL

Application(s

)

Application(s)

Sensor/Actuator status

Simulator(s)
Simulator(s)

Sensor/actuator status

SIL
Test Facility

control

statuscontrol

Graph Visualizations

3D Visualization

20
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Case: VarioPrint i300 3D Visualization

Detailed timing diagrams
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Plant modelling & SIL

22

SILSIL
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Modular Océ Reusable PlatForm
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Scalable processor power

Plug-in tiles

Base board

Flexibility, TTM, 

availability

Electronics as 

easy configurable 

as software
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Electronics/Software Interface
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VHDL

SW 

APIs

TSM
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Generate

DSLDSL

Remote IO
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Workflow

MORPF

ESW

RSARTE

MORPF

High Level

ESW

High Level

ESW

MILMIL

Early Phase Late Phase
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HappyFlow sheet timing simulation
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Timing combined with 3D-CAD

29
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Rendered including print job

30
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Connecting People .... !
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Timing/

Scheduling

model

Timing 

DSLs

Timing Domain Expert

Language Engineer

Modeling

Tool

Domain Expert

Researcher

Engineer
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Timing/

Scheduling

model

Timing 

DSLs

Timing Domain Expert

Language Engineer

Modeling

Tool

Simulation

(e.g. SIL)

Control

(e.g. ESW)

Analysis

(e.g. 

Productivity)
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Timing/

Scheduling

model

Timing 

DSLs
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Tool
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(e.g. 

Productivity)
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Timing/

Scheduling

model

Timing 

DSLs

Modeling

Tool

Simulation

(e.g. SIL)

Control

(e.g. ESW)

Analysis

(e.g. 

Productivity)
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Timing/

Scheduling

model

Timing 

DSLs

Modeling

Tool
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Timing 

DSLs
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And Connecting Development Phases �.
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�Free-

form�

Read,

(mis)interpret

Discuss
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Discuss

V
e
rify
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Discuss

V
e
rify

?
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Timing Designer
Control SW Developer

Mechanics

Developer
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Make it �business as usual�

43

Match MBD and product planning....

MBD supports the transition to:

Introduce organization and process...

MBD

Problem owner

Solution owner

�vague� roadmap...
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Model Based Development ?

Dare to dream !
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Questions?
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