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Siemens
Global presence

Employees (thousands)
Sales (billions of euros)
Major facilities

23% 27% 29%

91 19.3 77

27%
32%

23%

106 22.8 59

Americas

Europe
(excl. Germany)

32%

17%

28%

126 12.6 74

Germany

16% 15%
19%

66 10.9 51

Asia-Pacific

2%
9%

1%10 6.8 3

Africa, Middle East, CIS
€

€

€

€

€

€

As of September 30, 2007
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Siemens
Innovation is our lifeblood

€3.4 billion in fiscal 2007
32,500 R&D employees worldwide 
17,500 software engineers
150 R&D locations in over 
30 countries around the world
7,900 inventions in 2007
50,700 active patents

Our patent positions (2006):
Germany: No.   1
Europe: No.   3
U.S.: No.   11

Recent breakthroughs:
Somatom Definition
(World's first dual source CT)
Combined cycle turbine
(World's largest and most powerful 
turbine; reduces significantly pollutants) 
Ostar-Lighting
(Brightest LED at 1000 lumen 
won „Deutscher Zukunftspreis 2007“)

Major R&D investments Major innovations
Siemens Experiences DemoOur Configurators S'UPREME Future
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Healthcare

Industry

Energy

From the first electronic controls – to fully automated factories

From the invention of the dynamo – to the world's most efficient gas turbines

From the first views inside the body – to full-body 3D scans

Siemens
Innovations have changed the world

Siemens Experiences DemoOur Configurators S'UPREME Future
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Sector Industry
Automation and Drives

Siemens Experiences DemoOur Configurators S'UPREME Future

Siemens A&D Mall Selection of products and services
Configuration of systems
Pricing, Ordering

SAP IPC Solutions
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Sector Industry
Industrial Solutions

Siemens Experiences DemoOur Configurators S'UPREME Future

Digital Factory

Siemens PLM Software (UGS): 
Teamcenter, Tecnomatix, SolidEdge, NX

Simatic Automation Designer

Design
Simulation

Reality
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Sector Industry
Transportation Systems

Siemens Experiences DemoOur Configurators S'UPREME Future

European Trainguard

Siemens PSE
Configurators 

Rail Automation Systems

Docware
+ SAP

RailMall
- Spare

parts 
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Sector Energy
Power Generation

Siemens Experiences DemoOur Configurators S'UPREME Future

Floating Wind Farms

Towards Sustainable Cities 

Wind Turbines

Combined Cycle Power Plant 

Sales (Tacton) - Engineering (Teamcenter) - Realization (SAP)
Challenge: Variant reduction and modularization

Gas Turbines
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Sector Energy
Power Transmission & Distribution

Siemens Experiences DemoOur Configurators S'UPREME Future

Delivering Power 
to the Planet 

Energy Automation

Concert Product Configurator -> SAP IPC
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Soarian Integrated Care: efficient workflow
throughout the entire continuum of care

Sector Healthcare
Medical Solutions

Siemens Experiences DemoOur Configurators S'UPREME Future

Digital Health
Digital Assistant Doctors

eHealth Applications
Patient Health Cards
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Siemens IT Solutions and Services
Active in three Sectors

6.7%14.2%
27.8%

51.3%

Healthcare

Medical Solutions

Energy

Power Generation

Power Transmission
and Distribution

Industry

Automation
and Drives

Industrial Solutions
and Services

Siemens Building 
Technologies

OSRAM

Transportation
Systems

Cross-Sector
activities

Siemens IT Solutions
and Services

Siemens Financial
Services

External sales of Sectors excluding Other Operations (as of September 30, 2007)
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Siemens IT Solutions and Services PSE
Locations, facts & figures

Total: FY 2006/2007

Revenues:  € 560 million

Headcount: approx. 6,000
21 locations worldwide:

Austria

China

Croatia

Czech Republic

Germany

Hungary

Romania

Slovakia

Turkey

USA (Representation via Siemens 
Shared Services SSL USA)

Osijek
Zagreb

Split

Bratislava

Brno
Praha

Budapest

Pieštany

Szeged

Košice
Salzburg

Graz

Zilina

Hamburg

Brasov

LinzVienna

Cluj

Minneapolis
San Jose

Istanbul

Ankara
Nanjing

Siemens Experiences DemoOur Configurators S'UPREME Future
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Segment PSE CVD IDB6
Portfolio

Customization and development of configurator solutions, preferably using our 
problem solving engine & methodology S’UPREME or other configurator tools.

Expert know-how in knowledge-based systems and constraint technologies, 
proven in large-scale systems and challenging projects.

Consulting for product modeling, knowledge engineering, and mass 
customization.

Development of tools for knowledge base maintenance which support editing, 
modeling, and testing of knowledge bases for various configurators.

Siemens Experiences DemoOur Configurators S'UPREME Future
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Segment PSE CVD IDB6
Timeline of main applications

1990 1995 2000 2005

Conf-VI, Conf-VA (rules)

Cocos -> LAVA (constraints)

CIRCE (rule-based, user-directed)

jCos -> CARMEN family, EPOS

Relax, ECS-IDE (knowledge editors)

Siemens Experiences DemoOur Configurators S'UPREME Future

S'UPREME
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Configuration of railway interlocks

cable termi-
nation rack

field equipment

CPU POM

ECC cabinet with
ECC 01.01 double frame

SOM

interlock

SW configuration
for ACC 01.01

attributes

Signal "C":
ACC = 01.01
module-type = SOM
lamp 1 = red
lamp 2 = green

400 different types of elements
with up to 50 attributes/assocs
and up to 10 constraints each

10.000 elements, 
50.000 attributes/associations,

5.000 manually set/changed,
100.000 active constraints in total

Siemens Experiences DemoOur Configurators S'UPREME Future
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Example output

Siemens Experiences DemoOur Configurators S'UPREME Future
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Customer expectations

Customers expect from configuration tools:
fully automated configuration
complete flexibility of manual changes / overriding
fancy graphical user interface
full integration into existing tools and processes
short development time
easy and quick changes / extensions / variants
low costs

Siemens Experiences DemoOur Configurators S'UPREME Future
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Challenge:
Efficient development of model and reasoning

Object-oriented model and UML-diagrams
improved communication between developers and with domain experts
facilitated development of versions and variants

Minimized redundant coding
use constraints for filtering (UI), checking, explanations, repair, solving
reduced knowledge base code by 40% (in CARMEN)

Tailor-made knowledge-base editor
code generators accelerated coding and reduced errors
reduced training time of new developers (knowledge engineers)
constraints/rules written in a common language ensure high flexibility

Siemens Experiences DemoOur Configurators S'UPREME Future
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Knowledge-base editor: jCosStudio
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Example constraint code

public class Room extends HouseConfigObject {
...

/**
* @constraint Room's floor number must be between min and max of house
* @name constraintFloor
* @inConstraintNetwork Default
*/
public void constraintFloor(IConstraint constraint) {
IIntVar varFloor = (IIntVar) getVar(Room.FLOOR, constraint);
IConfigObject house = getAssoc1(Room.HOUSE, constraint);
if (house==null || varFloor==null) return;
constraint.post(

varFloor.jcosGE(house.getIntAttr(House.MINFLOOR, constraint)));
constraint.post(

varFloor.jcosLE(house.getIntAttr(House.MAXFLOOR, constraint)));
}

Siemens Experiences DemoOur Configurators S'UPREME Future
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Challenge:
Optimal User Interface

Users and applications require specific user interfaces
often necessary for sufficient usability (e.g. topology plans for railways)
visualized constraints help the user to avoid mistakes and reduce 
integration cycles
user-triggered rules creating objects / setting values improve productivity

General and generic views for common tasks
workflow view (phases), constraint view, tree view, property editor
customization of displayed objects, properties, texts, menus
variants need no UI programming, only customization
use of generic views reduced development time significantly

Siemens Experiences DemoOur Configurators S'UPREME Future
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Challenge:
Multiple input and output interfaces

Effort for input/output higher than for knowledge engineering
many different formats: ASCII, XML, MS-Office, PDF, CAD, API
mapping of those formats to knowledge-base model
standardized XML interface to 3rd-party tools reduced own effort

Output of consistent documentation
different receivers: integration team, tester, assessor, customer
high consistency due to one-step generation of complete output (SW 
configuration files, HW assembly plans, and customer documentation)

Input of "ground" data
customer requirements available in various documents / preceding tools
using such customer information as direct input source significantly 
reduced the amount of transcription errors and configuration editing time

Siemens Experiences DemoOur Configurators S'UPREME Future
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Example for customer-specific input

Siemens Experiences DemoOur Configurators S'UPREME Future
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Challenge:
Reconfiguration and Versions

No or minimal changes to existing parts of the configuration
in order to avoid unnecessary costs in the "real" world (e.g. HW)
user is in full control of (incremental) configuration: triggers solver/rules 
reconfiguration is no special case because of cautious heuristics for the 
repair-based solving (e.g. do not change user-set values)

Upgrade mechanism, especially for long-living systems
automated upgrade based on generic database schema
tailor-made transformers for special cases (e.g. type changes)
multi-step upgrade saved development time and user time

Versions of the knowledge-base
consistent numbering of knowledge-base and database versions
keep versions fully downward compatible because branches cause effort
extensive regression tests to avoid unexpected side-effects of changes

Siemens Experiences DemoOur Configurators S'UPREME Future
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Challenge:
Customization and Variants

Easy customization
tables with alternatives (e.g. allowed values, component types)
be aware of dependencies: UI texts, constraint code

Variants
specialized applications based on inheritance
CARMEN: 3 country clusters, >10 country variants

fewer customization possibilities mean less costs
e.g. fixed model and UI, I/O customized only by properties files
EPOS: >20 country variants

Siemens Experiences DemoOur Configurators S'UPREME Future
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Selected previous papers

IEEE Intelligent Systems & applications (1998): Configuring Large Systems 
Using Generative Constraint Satisfaction
AI EDAM Special Issue on Configuration (1998): Generative Constraint-Based 
Configuration of Large Technical Systems
Configuration Workshop at IJCAI (2001): Configuration requirements from 
railway interlocking stations
ÖVE e&i (2002): Constraints as key to industry configurator solutions (in 
German)
Configuration Workshop at ECAI (2002): Ideas for Removing Constraint 
Violations with Heuristic Repair
Configuration Workshop at IJCAI (2003): Modifying configurations with model 
finding
ÖVE e&i (2005): Constraints on the user interface of configurator solutions (in 
German)
IMCM & PETO (2007): Benefits from Three Configurator Generations
Configuration Workshop at ECAI (2008): Solving Practical Configuration 
Problems Using UML

Siemens Experiences DemoOur Configurators S'UPREME Future
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Summary of key challenges

Configuration of large-scale technical systems:
many significantly different component types
large systems (>10.000 components)
complex constraints and rules
heterogeneous configuration tasks (SW, HW, ...)
various input and output interfaces (XML, XLS, CAD, ...)
versions and variants with a long lifespan (>10 years)
reconfiguration occurs regularly
users are technical engineers, not end-customers

Siemens Experiences DemoOur Configurators S'UPREME Future
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Our Solution: S'UPREME
Siemens' Configuration Problem Solving Engine & Methodology

• Object-oriented knowledge-base model
• Declarative constraint language with 

constraints and rules based on Java
• Proven for large-scale systems
• Fast and reliable in open search space
• Generic solution: Checking consistency, 

filtering of invalid options, automatic repair, 
automatic completion

• Each constraint reused for solving, checking, 
repairing and explaining

• Extendable by new solvers and strategies
• Integration into different architectures and 

environments possible

Configuration Problem Solving Engine

• Modeling know-how and support
• Methodology proven in big reference projects
• Tool support for modeling available

Modeling & Engineering Methodology

Business
Solutions

IT Out-
sourcing

Software 
Entwicklung**

S'UPREME
Core

S' U P R E M E

++

Siemens Experiences DemoOur Configurators S'UPREME Future
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What is a Configurator?

A configurator is a software tool helping the user to construct the product which he 
imagines from a number of components according to the given constraints and rules.

User Knowledge base

Components library Model + Rules + Constraints

Puzzle Puzzle
Piece Edge

Corner
Piece

"Rand"
Piece

Middle
Piece

Conn-
ector

Straight
Edge

Male
Connector

Female
Connector

Problem 
Solving 
Engine     

Siemens Experiences DemoOur Configurators S'UPREME Future
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S
'U

P
R

E
M

E
C

or
e

S'UPREME – Typical Architecture and Users

Database XMLXML

ReportsReports

Designing engineering process and
modeling knowledge structure [we]

Using the configurator
[Customer, Sales, 

Engineering, ...]

Configuration system

S'UPREME
Studio

Maintaining the
knowledge-base
[Customer or we]

Solving Engine
Current

Configuration
data

Knowledge-base
Meta structures

Input/
Output

Knowledge-base

Standard
UI

User
Interface

standard/reusable
customized
configuration data

Siemens Experiences DemoOur Configurators S'UPREME Future
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Example for Demo
Model and table

class model for house

House

maxFloors:  int
maxWidth:  int

Room

nr:  1..9
floor:  -5..50

Cabinet

nr:  1..2
top:  bool
high:  bool

Person

firstName:  string

Thing

id:  string
type:  string
size:  1,2,3
high:  bool
dirty:  bool

0..*

1sleepIn 1

0..2

0..*1 0..*1

0..*11..*

1

Siemens Experiences DemoOur Configurators S'UPREME Future

truefalsefalse3...
truetruetrue1tool
falsefalsefalse1flat-iron
falsetruefalse1ball
falsefalsefalse2toy-car

heavydirtyhighsizetype
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Example for Demo "House configuration"
Goal and constraints

class model for house

House

maxFloors:  int
maxWidth:  int

Room

nr:  1..9
floor:  -5..50

Cabinet

nr:  1..2
top:  bool
high:  bool

Person

firstName:  string

Thing

id:  string
type:  string
size:  1,2,3
high:  bool
dirty:  bool

0..*

1sleepIn 1

0..2

0..*1 0..*1

0..*11..*

1

Siemens Experiences DemoOur Configurators S'UPREME Future

Goal: Help a family build a house efficiently so that all their things fit in.
persons and things are given
how many rooms (and cabinets) do they need?

Some constraints:
store things preferably in a cabinet in the owner's sleeping room
do not mix dirty and clean things in one cabinet
cabinets must not be 
overloaded
cabinets must be placed 
in a room
cabinet's name is computed 
by its room name and its 
position in the room
all objects must have a 
unique name
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Example for Demo
Screenshot

Siemens Experiences DemoOur Configurators S'UPREME Future
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S'UPREME – Answers to market challenges

• Dynamic generation of instances and solutions 
• Object-oriented modeling on class level
• Mastering open solution space

• Reusing existing problem solving engine
• Using powerful constraint language
• Transfer expert knowledge using declarative way
• Support by our modeling experts available

• Prepared for variant modeling (different countries)
• Custom development of interfaces (UI, I/O)
• Integration in custom application environments

• Automatic solving + checking of manual steps
• Engine handles explanation and repair
• Formal verification of model structure possible

(objects, attributes, relations)

Handle COMPLEXITY

Decrease TIME to MARKET

Offer CUSTOMIZATION

Assure RELIABILITY

Siemens Experiences DemoOur Configurators S'UPREME Future
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Future topics

Interfaces to CRM and other commercial systems
SAP, Teamcenter

More focus on web applications
configuration as a service

Improve usability
explanations more user-friendly

From software development towards knowledge engineering
knowledge-base editor as an Eclipse plug-in
more (declarative) constraints instead of rules (extend language)
keep Java as language for flexibility and performance
how to support testing and other project-related tasks?

Siemens Experiences DemoOur Configurators S'UPREME Future
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Research topics

Specify the theoretical foundations for our approach
user-set values
99%-rules (confirm violation)

Verification of the knowledge base
contradicting constraints -> continue work with Prof. Salzer
detect potential loops of the solver

Automatic learning
adapt constraints/rules based on user decisions
only for that user - as kind of user preferences
for all users - as kind of learning previously unknown patterns (rules)

Siemens Experiences DemoOur Configurators S'UPREME Future
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Contact

Andreas Falkner / Herwig Schreiner
Siemens IT Solutions & Services
PSE CVD IDB6
Erdberger Lände 26
1030 Wien, Austria
Phone: +43 51707 35932 / 35465
E-Mail: andreas.a.falkner / herwig.schreiner@siemens.com
Internet: http://www.siemens.com/it-solutions
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Thank you for your attention!


