




BOSS quattro is a complete environment which allows you to explore your design space by providing a set of tools from simple parametric studies to fully automatic optimization.
	

BOSS quattro is designed to answer questions like: 
-	 Which combination of parameters leads to a suitable response according to the specifications (constraint) ?
-	 What’s the impact of some parameters on my design criteria values (sensitivity analysis) ?
-	 Which input parameters values lead to an optimum design according to one or more criteria ?

Task management	  
BOSS quattro automatic task manager: the best way to save time and money 
by optimizing your design methodology!

BOSS quattro task manager allows to represent, in a flexible way, large and 
complex analysis chains.

Tasks and analyses can be combined, launched simultaneously, while man-
aging synchronism between internal engines and external software.

For each study, BOSS quattro generates automatically a HTML report, in-
cluding analysis summary, design variables and functions characteristics (val-
ues and bounds) and curves.

The task organizer lets you manage job distribution, parallelism and/or syn-
chronism of external procedures on several local or remote processors.

STUDIES AND OPTIMIZATION	  
As soon as BOSS quattro access pa-
rameters in your model, fol-lowing 
engines are available:

Parametric studies
With parametric studies, BOSS 
quattro provides you with a set of 
tools to explore the design space.

Parametric studies using BOSS 
quattro: the easiest way to achieve 
better design by automatic design space exploration.

Sensitivity analysis
Thanks to the sensitivity analysis, you can compare the effect of several pa-
rameters on given responses.

Monte Carlo method
The Monte Carlo method allows you to deal with statistical parameters and 
answer questions like “What is the probability of failure ?” or “What is the 
probability the displacement of that node is greater than a given limit ?”.

Statistical analyses allow to study the effects of the parameters’ statistical 
variations on the model behavior.

Optimization and updating
BOSS quattro offers you the “best-of-class” algorithms to converge very 
quickly to most pertinent evaluations and reach an optimum.

Such algorithms open new exploitation fields nearby optimization, which can 
be combined to offer you, in one environment, the most powerful tools:

•	 Research of the best design according to a set of constraints (optimi-
zation);

•	 Model updating;
•	 Research of the best solution from a set of designs already computed.

Design of experiments methods 
Design of experiments methods help you to understand the physical problem 
and to evaluate the effects of selected parameters in order to optimize the 
design of your model. You can choose among a list provided by BOSS quat-
tro, the most suitable DOE for the analysis you want to lead (i.e. user-level 
factorial design, Taguchi table…).

Response surfaces

They are obtained by model approximation (Posynomial and Polynomial 
schemes) using previously calculated points coming from DOE.

Optimization of such surfaces (explicitly defined w.r.t. the design variables) 
is particularly fast. Visualization tools and analysis features help designers to 
select the most suitable alternative.

Response surfaces allow you to perform complementary analysis without re-
run parts of analysis, reducing drastically analysis time and costs. It can also 
be used as a quick approach leading to a more accurate optimization.

Database and interpolation

BOSS quattro allows to store all points computed by its internal engines in 
order to:

•	 Re-use them without new analysis, if needed;
•	 Identify the «best point»;
•	 Use them to build interpolation functions  Radial Basis Functions, Krig  

Functions or neural network.

Interfaces	  
BOSS quattro is designed to work at the CAD level by recognizing sets of 
functions (i.e. ready stresses, displacements…) based on geometrical enti-
ties. Consequently, the problem definition remains coherent even in case of 
remeshing after iteration. 

BOSS quattro interfaces  are available in standard, freeing you from writing 
any line of code, but provides also neutral interfaces allowing you to couple 
quickly your “in-house” applications.

Moreover, you can customize your optimization environment just by select-
ing the requested drivers to interface with the CAD or FEA software you use 
(i.e. CATIA V4 & V5, SAMCEF, SAMCEF Field, MSC NASTRAN, ABAQUS, 
EXCEL…).

Its native interfaces with major CAE and FEA systems make BOSS quattro the 
perfect complement, enlarging basic capabilities of those systems.

Optimization Algorithms	  
The strong point of BOSS quattro is to provide powerful optimization algo-
rithms, which can solve complex problems combined or not, such as gradient 
methods (CONLIN, SQP, GCM, etc.) or genetic algorithms:

•	 Multi-objective problems with user-driven objective weight;
•	 Constrained or unconstrained problems;
•	 Feasible design search;
•	 …

Genetic algorithms (i.e. the zero-order algorithm) broaden BOSS quattro ap-
plication and let you manage new kinds of problems:

•	 With discrete variables, even integer or non- numerical design  
variables;

•	 Discontinuous functions;
•	 Global optimum search.

DOCUMENTATION
For direct access to information, the Users Guide and Help manual (including 
many examples) are available via your favorite navigator (HTML).

PLATFORMs
BOSS quattro is available on most Unix, Linux and Windows platforms.

Benefits
Automatic multi-disciplinary, multi-model optimization leading to better 
design:

- 	 Find the optimal values
- 	 Evaluate the parameter pertinence 
- 	 Reduce design time and reduce risk of errors by task automatiza-

tion
- 	 Find solutions with respect to your schedule of conditions

With courtesy of SONACA.



•	Parametric studies

•	Monte-Carlo studies 	 	
(Statistics)

•	Direct optimization

•	Model updating

•	Design of experiments coupled 
with response surfaces method

•	 Interpolation from a databaseSL
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BOSS quattro
A new way to explore your design space

About SAMTECH

SAMTECH is a European specialist in the development and worldwide marketing of Computer Aided Engineering software, commonly called “simulatio” 
or “Virtual Prototyping” software. It is well established that as well as increasing the quality of the design, such software not only enables drastic reductions 
in product development cycle and consequently the associated costs, but also dramatically reduces the need for expensive physical testing.

“General-purpose software tools”: this SAMTECH offer includes the general linear and implicit non-linear Finite Element Analysis package SAMCEF 
with the CAD/CAE modeling environment SAMCEF Field, the general explicit and fast dynamics code EUROPLEXUS; the task management and optimization 
platform BOSS quattro; TEA Mecano and TEA Thermal CAA V5 Based as non-linear thermo-mechanical solution embedded in CATIA V5 and SAMCEF 
Gateway CAA V5 Based, the SAMCEF integrated interface within CATIA V5.
SAMTECH most recent product, CÆSAM, is a high level CAE centric Application Framework allowing the customization and the management of the 
whole engineering process, involving any commercial software and in-house skill tools. This environment based on Knowledge Based Engineering concept 
encapsulates customer skills and knowledge into Analysis Processes and Analysis Methods and ensures reusability of models in order to reduce Time-to-
Market.

“Professional products”: this SAMTECH offer is based on its general-purpose software tools and is dedicated to specific domains of application such as 
rotor dynamics (SAMCEF for Rotors), modeling of pipes for automotive industry (TEA Pipe), modeling of high voltage substations, electrical lines (SAMCEF 
for Power Lines and Substations), prediction of dynamic loads on wind turbine drive trains (SAMCEF for Wind Turbines)...

“Third party and customized solutions” like the SAFE tool (fatigue analysis of aeronautic structures) and the Application COMPOSITES (analysis of 
aeronautical structures made of composite materials) from AIRBUS, where SAMTECH provides its clients with services such as development, reengineering, 
packaging and deployment of proprietary professional solutions on the customer site.

“Customized multi-physics solutions”, based on OOFELIE. OPEN ENGINEERING, the SAMTECH subsidiary, which allows SAMTECH to be present 
in the multi-physics design markets and to provide services for the development of original highly coupled analysis solutions covering specific needs, 
commercializes OOFELIE.

Visit www.samtechcom for further details on SAMTECH Product/Service offer!

Some references
Space

ASTRIUM ST, SAFRAN GROUP, ESA / ESTEC, CNES, ALENIA, ISRO…

Aeronautics

AIRBUS, SPIRIT AEROSYSTEM, AVIC-GROUP, SABCA, SONACA…

Aero engines

TECHSPACE AERO, SAFRAN GROUP, GTRE, MTU…

Automotive

DAIMLER, PORSCHE, PSA, TOYOTA, DELPHI AUTOMOTIVE, MITSUBISHI, TATA DAEWOO…

Energy

AREVA, EDF, GENERAL ELECTRICS, SIEMENS, REPOWER…

Defense

MBDA, GIAT INDUSTRIES, FORGES DE ZEEBRUGGE…

Miscellaneous

GLAVERBEL, SAINT GOBAIN, PICANOL…
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SAMTECH Headquarters
LIEGE science park

Rue des Chasseurs-Ardennais, 8

B-4031 Angleur-Liège, Belgium

Tel. 	 :	 +32 4 361 69 69

Fax 	 :	 +32 4 361 69 80

http://www.samtech.com

SAMTECH Deutschland
Hamburg

Tempowerkring 6

D-21079 Hamburg, Germany

Tel. 	 :	 +49  40 79012 320

Fax 	 :	 +49 40 79012 321

Reutlingen

Oskar-Kalbfell-Platz 8

D-72764 Reutlingen, Germany 

Tel. 	 :	 +49 7121 92 20 0

Fax 	 :	 +49 7121 92 20 90

SAMTECH France
Paris
15, avenue émile baudot
F-91300 Massy, France
Tel. 	 :	 +33 1 69 59 22 80
Fax 	 :	 +33 1 64 46 29 65
Toulouse
Immeuble AEROPARC
ZAC St-Martin du Touch
12, rue de Caulet - Bâtiment A14
F-31300 Toulouse, France
Tel. 	 :	 +33 5 34 55 20 99

Fax 	 :	 +33 5 34 55 15 00

SAMTECH China
Room 406, Modern Baili Plaza
12th Donsanhuan Middle Road
Chaoyang District
Beijing 100022, China
Tel. 	 :	 +86 10 67 75 81 10
Fax 	 :	 +86 10 67 75 70 86

SAMTECH Italia
Via Giovanni Rasori, 13
I-20145 Milano, Italy
Tel. 	 :	 +39 02 87 39 99 50
Fax 	 :	 +39 02 87 39 99 64 

SAMTECH Iberica
C/Valencia, 230, 3° 2ª
E-08007 Barcelona, Spain
Tel. 	 :	 +34 93 451 86 21

Fax 	 :	 +34 93 451 84 83 

SAMTECH UK
16 Orchard Street
Bristol, BS1 5DX, United Kingdom
Tel.	 :	 +44 117 929 78 48
Fax 	 :	 +44 117 904 85 04

SAMTECH Japan
10F, 47KT bldg, 3-20-3 Marunouchi, 
Naka-ku, Nagoya, Aichi - 460-0002 Japan
Tel.	 :	 +81 52 959 3551
Fax 	 :	 +81 52 963 3510 




