
THE SYSTEM DESIGN TOOL
SIMBUILDERis the EICASLABtool specificallydevoted
to supportsystemmodellingandcontrol design.

The SIMBUILDERtool is available in the EICASLAB
base.

SIMBUILDEROVERVIEW

The SIMBUILDERtool provides a complete and
professional support to the overall control design
process, offering pre-organised structures and
architecturesspecificallydevotedto systemmodelling
andcontroldesign.

SIMBUILDER tool

A PROFESSIONALAPPROACHFORSYSTEM
MODELLINGANDCONTROLDESIGN

EICASLABhas been conceivedand developed as a
professionalsoftware suite supportingthe automatic
control designin all its phasesand allowsdeveloping
andtestingembeddedcontrol systemarchitecturesat
different hierarchicallevels.

SIMBUILDERoffers a professionalapproach to the
control systemdesign,givingspecialattention to the
control hardware and software architecture, where
multi-processorand multi-level hierarchicalcontrols
are considered. The control software is subdivided
into control functionsallocatedby the designerto the
different processors. Eachcontrol functionhasits own
sampling frequency and a time window for its
execution,whicharefixedby the designer.

Datacan be exchangedamongthe control functions
allocated to the same processor and among the
different processorsbelonging to the plant control
system, by consideringthe delay time in the data
transmission.

SIMBUILDER Highlights

ÅProfessional approach for 
supporting the overall control 
design process

ÅPre-organised environment for 
addressing  multi-processor 
architectures and multi-
hierarchical controls

ÅProfessional support for system 
modelling and control design

ÅAdvanced activity scheduling

ÅWide offer of programming 
modes for high flexibility and any 
level of control complexity



Furthermore, SIMBUILDERprovides a professional
support for designing system models at different
levelsof accuracyby meansof specificand oriented
libraries containing sets of predefined models and
assiststhe user in designingits own systemmodels.
All the features and functionalitiesare provided ate
the user to assurea very high profile in conceiving,
developingandimplementingcontrol systems.

PRE-ORGANISEDWORKINGAREAS

The SIMBUILDERtool is an environment where the
designercandevelopall the algorithmsand software
related to the άǇƭŀƴǘŎƻƴǘǊƻƭƭŜǊέΣincluding both the
άŀǳǘƻƳŀǘƛŎŎƻƴǘǊƻƭέandtheάǘǊŀƧŜŎǘƻǊȅƎŜƴŜǊŀǘƛƻƴέ.
Toperform sucha taskandto facilitate the userin the
design and development of the control system
architecture the SIMBUILDERtool provides three
main pre-organised Working Areas, specifically
devoted and customised to program the different
partsof the project:

Åthe Plant Area, for modelling the plant to be
controlled;

Åthe Control Area, for the implementationof all the
controlalgorithms;

Åthe Mission Area, for the generation of control
references and for modelling the disturbances
actingon the plant.

SIMBUILDERPre-organized areas

The Plant Area allows an accurate and efficient
development of your plant models, providing a
general and accurate model for the typical
nonlinearities, such as the hysteresis, friction,
backslashand other nonlinear effects, that typically
are neglectedin the control algorithmdesignbut that
mayacton the frequencybandof the control.

The Control Area allows developing the control
system architecture and it is conceivedto comply
with different hardwareand software architectures,
includingmulti-processorand multi-hierarchicallevel
control systems. In EICASLAB,the controls are
organisedin control functionsbelongingto the same
processor and more processor blocks that can
constitutea ProcessorNetwork.

TheMissionAreaiscomposedby two parts:

Åthe Plant Mission, devoted to model the
disturbancesactingon the plant;

Åthe Control Mission, devoted to generate the
references of highest hierarchical level for the
control.

HIERACHICALLAYOUTSANDLIBRARIES

SIMBUILDERis focusedon the conceptof άDǊŀǇƘƛŎŀƭ
[ŀȅƻǳǘέΣthat representsa graphicalspacedevotedto
system programming. A set of graphical layouts
organizedin hierarchicallevelsare availablefor each
pre-organised Working Area (Plant Area, Control
Area, MissionArea).

SIMBUILDER hierarchical layout

EachGraphicalLayoutisdevotedto a specifictask(f.i.
plant modelling, control design)and it is equipped
with a specific and oriented library window which
containsa setof librariescomposedby blocks.

In particular, the user has at disposal libraries
providing blocks that implement mathematical
modelswith different levelsof accuracy,taking into
account nonlinear effects, such as hysteresis and
friction, that are crucialand not negligibleaspectsin
the control systemdesign.

Moreover the SIMBUILDERtool allows the user to
create its own user libraries containinguser blocks
programmed in graphical mode or in ANSI C
language.



UserlibrariesmaybesharedamongEICASLABusers:

Åcollectedin archivesprotectablewith password;

Åincludingsuitablerestrictionsdevotedto sharedata
preserving each user Intellectual Property Right
(IPR). Severalkinds of restrictions are available,in
order to guarantee different levels of protection,
dependingon the needs.

Special libraries, on purpose developed and
customised for several application fields such as
automotive, aerospace,robotics and machine tools,
time seriesforecastingand industrial automation in
general,are available on request and complete the
wide and high professionallibrariesoffer availablein
the EICASLABSuite.

SCHEDULING

The scheduling of all the activities involved in a
control system is a key task for the successful
developmentof the control systemitself.

SIMBUILDERprovidesa fundamentaland professional
support for a correct schedulingof the systemin all
the control design phases: it is based on time
schedulingalgorithms for managingmulti-processor
and multi-level hierarchicalcontrol architecturesat
anylevelof complexity.

The core of the time schedulingalgorithms is the
EICASLABscheduler that defines the order of the
operationsto be executedin both Modellingand Like
Real-time Simulationand Rapid Control Prototyping
phases.

To correctlyschedulethe activities,SIMBUILDERasks
the userto providefor eachone:

Åthe period, which is the sampling period of the
activity;

Åthe duration, which defines the executiontime of
the activity;

Åthe phase, which determinesthe time at which the
activity starts, with respect to the starting time
(t =0).

In order to correctly develop multi-processor and
multi-level hierarchical control architectures, fully
compliant with real-time system applications, the
designercanallocateeachcontrol activity in different
processorsrespectingthe final architecture.

Regardingthe Rapid Control Prototyping, EICASLAB
implementsadvancedmulti-threadingand multi-core
programming techniques that allow the user to
organizethe scheduledcontrol functions in threads,
that will be distributedon the coresof the multi-core
CPUavailable in a single PC platform, adequately
equippedto emulateany designedcontrol systemin
real-time.

Scheduling activities


