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1. Green technologies for economic growth in Europe  
 

1.1 Abstract 

The goal of SCALOPES is to enable an industrially sustainable path for the evolution of low-
power multi-core computing platforms for application domains with strategic value for 
European competitiveness. The technical innovations are driven by and proven for 4 different 
application domains: communication infrastructure, surveillance systems, smart mobile 
terminals and stationary video systems. Headed by NXP Semiconductors in the Netherlands, 
SCALOPES has 39 partners from 12 countries, including leading European semiconductor 
companies, small and medium-sized enterprises (SMEs), research institutes and universities. 

1.2 Introduction 

The ambitious European ARTEMIS program has launched in January 2009 its first 12 R&D 
projects. One of these projects is called SCALOPES. In this project 39 European companies 
from 12 countries are working together to keep Europe at the forefront of Embedded Systems 
Design. Embedded systems know-how lies at the heart of European industry's 
competitiveness, and is a vital element in assuring future economic growth and stability to the 
benefit of European citizens at large. Building on existing technology, the project will develop 
new methodologies to enable the development of SCalable LOw Power Embedded platformS. 
The alliance started in January 2009 for a period of 24 months, till December 2010. 
 
Power optimization of embedded systems is one of the driving themes in the SCALOPES 
project. In the design process of modern embedded systems there are often contradictory 
requirements. For example, the simultaneous need to be low power while providing high 
performance. This happens e.g. on battery operated (wearable) portable devices suited for the 
display of streaming video. Consequently, the goal of low-power design for battery-powered 
electronics is to extend the battery service lifetime while meeting stringent performance 
requirements. In non-portable, power-rich platforms e.g. in television sets, the packaging and 
reliability costs associated with high power and high performance systems also force 
designers to look for ways to reduce power consumption. Thus, reducing power dissipation is 
a design goal even for non-portable devices since excessive power dissipation may result in 



increased packaging and cooling costs as well as potential reliability problems. In conclusion, 
embedded systems are “energy-challenged” at all levels and components. 
 
The focus of the SCALOPES project is on cross-domain technology and tool developments 
for next generation multi-core architectures. These developments are driven by and proven for 
4 different application domains: communication infrastructure, surveillance systems, smart 
mobile terminals and stationary video systems. The application and technology developments 
are built around key competences in European top research centers. Both will play a crucial 
role in helping to manage the energy consumption more efficiently and effectively (e.g. 
energy-efficient design, resource management, run-time operating systems). 

1.3 Innovation and Measure of Success 

The objectives of the SCALOPES project will be considered successful when the following 
measures of success will be obtained after the finalization of the SCALOPES project:  

·  The power consumption is reduced by 30% while the performance is increased by 
20% for multi-core embedded systems in all application domains of SCALOPES. For 
video processing performance should be even increased by a factor 1.3 - 1.5 when 
moving from single core embedded processors to dual core processors for all 
applications in SCALOPES. 

·  Compared to reference Home TV’s from 2008, power savings of more than 35 % in 
2009, and >50% at the end of the project. 

·  Design tools developed allow a reduction of design time of 20% for the typical 
embedded system architecture designs for the application areas covered.  

·  The resource management framework for the display controller should allow 50% 
increase in resource usage with 50% decrease in form factor. 

The goal is to keep the cost of the new platforms stable, meaning the increase in performance 
and reduction in power does not impact on the price of products. This will open the possibility 
to include these new technologies in new application areas, which require stringent 
requirements on cost, performance & power. 

1.4 Technical Contribution 

 
Within the SCALOPES project, the work is organized as a matrix, as shown below in Figure 
1. There are a number of horizontal work-packages which are focusing on tool developments 
in the design chain for the applications domains. Besides, there are four vertical work-
packages, focusing on steering the developments and proving the applicability of the results 
towards a particular application domain. 
 
The first results in the tool development (application development) will be described in 
sections 1.4.1-1.4.4 (1.4.5-1.4.8) below. The main results are scheduled for month 18 of the 
SCALOPES project; therefore we can only show partial results here. In addition, work is 
planned on commonalities, both from a tool technology, as well as an application point of 
view. However, it is currently too early to describe the commonalities therefore they will not 
be addressed in this paper. 
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Figure 1: Organization of the work-packages.  

 

1.4.1 Application & Programming Models 
 
The application behavior of modern, typically software-centric, MPSoC-based embedded 
systems is becoming more and more dynamic.  Here, one can distinguish two types of 
dynamic behavior: intra-application and inter-application dynamic behavior. 
 
Intra-application dynamic behavior relates to the different behaviors, or operation modes, of a 
single application. For example, a video application could dynamically lower its resolution 
(and thus its QoS) to decrease its computational demands in order to save battery life.  
 
Inter-application dynamic behavior, on the other hand, is caused by the fact that modern 
embedded systems often require to support an increasing number of applications and 
standards. Also, today's embedded systems become more and more "open systems" for which 
third-party software applications can be downloaded and installed. As a consequence, the 
application workload in such systems (i.e., the applications that are concurrently executing 
and contending for system resources), and therefore the intensity and nature of the application 
demands, can change very dramatically over time.  
 
In order to cope with the above described design complexities of MPSoC-based embedded 
systems, system-level design has become a promising approach. By raising the abstraction 
level of design, one can increase the design productivity.  Early design space exploration 
(DSE) is an important ingredient of such system-level design approach, which has received 
significant research attention in recent years. However, the majority of these DSE efforts still 
evaluates and explores MPSoC architectures under single-application workloads. The 
SCALOPES project builds upon the concept of workload scenarios [1] -- capturing dynamic 
application behavior at both intra-application and inter-application levels -- and develops a 
novel, scenario-based DSE approach.  
 



The DSE problem can be loosely defined as the search for optimal design instance(s) of 
MPSoC platform architecture under a multi-application workload. As we identify the 
different design instances by means of the mapping of the applications onto the MPSoC 
platform (i.e., resource allocation and binding of application processes and channels to these 
resources), the goal is to obtain a good mapping of the applications onto the architecture given 
a representative subset of workload scenarios. As the representative subset of scenarios is not 
known beforehand, the problem is ill-defined.  A co-evolutionary Genetic Algorithm (GA) is 
especially suited for solving such ill-defined problems. This GA can be constructed in two 
ways [2]: using a combined or separate genotype approach. Both have been implemented and 
studied, based on the widely-used SPEA2 GA [3]. Our preliminary experiments show 
promising results, indicating that our co-evolutionary DSE approach e.g. clearly outperforms 
DSE in which the representative subset of scenarios has been selected statically using random 
selection.  
 

1.4.2 Composability, Predictability, and Dependabil ity 
 
The increased complexity of MPSoC design has lead to a way of designing SoC’s, where 
Composability, Predictability and Dependability need to be taken into account. Composability 
enables the development of stable software for very large SoC’s by ensuring that parts of the 
SoC software can be developed and verified separately. This is possible by complying with 
certain rules while developing the software. Predictability is the ensuring of real-time 
requirements on a SoC. Tools that calculate the timing behavior enable the correct design and 
scaling of systems need to be used to ensure that the real-time conditions are met. Last but not 
least, dependability relates to the behavior of the system in case of errors / problems during 
operation.  
 
Composability, predictability and dependability can be ensured by defining a suitable design 
flow that starts by modeling the application and architecture separately. After mapping this 
will result in an executable implementation (in hardware and / or software). Regardless of the 
application domain, several common steps are identified in such a design flow: (1) 
parallelization (for execution on an MPSoC), (2) modeling (for fast design space exploration), 
(3) performance analysis (for predictability and design space exploration), (4) code generation 
and executable implementation, (5) verification and checking (for functional correctness, plus 
composability and dependability checking). In practice slightly different approaches are used 
in the application domains covered in SCALOPES. A number of them will be highlighted 
below. 
 
In the communication infrastructure domain described in section 1.4.5 a high-level modeling 
framework is used that will take into account the available resources of the reference platform 
and communication infrastructure. This framework consists of 4 levels: high level modeling, 
domain-specific modeling, design space exploration, and simulations. Using this framework 
the verification of different properties is performed at different levels, i.e. composability is 
checked in the high level model, predictability is checked in the domain-specific model, 
dependability is checked during design space exploration and finally the accuracy of the 
model is checked against simulation. 
 
In the surveillance systems domain the SPEAr platform is used [4]. Composability is verified 
using Blocks Stand-alone Verification. During this step individual functional blocks building 
the whole MPSoC (IPs) are validated in a stand-alone environment in order to verify the block 



functionality vs. the functional specifications. The goal of this validation phase is to fully 
verify the block functionality, with all the HW and SW block configurations, and all the 
corner cases. This step requires the full knowledge of the internal architecture of the block 
under test. Predictability is verified in the Blocks Integration Verification step that verifies the 
blocks integration in the target MPSoC architecture. All the different functional blocks are 
exercised, at system level, one at the time (as if they were stand-alone). The objectives of this 
validation phase are the Connection checks (by performing simple block registers read / write 
operations); the Block functionality check (by porting part of the Block Standalone 
Verification tests at the system level and running them stand-alone); the Required system 
resources availability check (by running basic functional tests related to specific block with 
the application code running on the CPU model of the MPSoC). Finally, dependability is 
verified with System Level Verification that has the objective of verifying the system (i.e. the 
MPSoC architecture) functionality. During this validation phase some scenarios, as close as 
possible to some specific final application, are produced. In order to maximize the system 
load, all the possible masters will be activated. 
 
In the smart mobile terminals domain, today’s products feature multiple processing cores, 
usually a mix of several types and flavors. In most cases, this mix is a combination of a 
control processor and some signal processors. In this case composability can be ensured by 
construction; assuming that at every shared resource, e.g. processor, interconnect, memory 
controller, composable arbitration / virtualization is used.  Increased dependability follows 
from composability, and platform virtualization. To combine CPD with energy minimization 
goals the abstract models are enhanced with additional information of the system like; work-
rate, and operating point concepts, different types of slack time, and other criteria to 
categorize energy managers. 

1.4.3 Resource Management 
 
In section 1.4.1 the dynamic design time aspects of a multi-application workload were briefly 
discussed. The energy consumption of these embedded systems is becoming a key design 
factor that cannot be ignored anymore. The challenge in this section is to design a Resource 
Manager (RM) for multi-core platforms which seamlessly adapts - during run-time - the 
power consumption and the overall performance of the architecture according to the 
application needs and its surrounding environment. 
 
Within the SCALOPES project, a common Resource Manager is defined structured around 
two entities: the Local Resource Manager (LRM) and the Global Resource Manager (GRM). 
The LRM encapsulates the local policies and mechanisms used to initiate, monitor, and 
control computation on the corresponding domain. The domain can be a single IP, a group of 
them or the whole platform. Where multiple domains are involved in the system, a GRM can 
be needed to support a global view of the platform resources in order to find optimal trade-
offs in application mapping and assignment, or to detect failures and anomalies. The GRM 
can also provide communication facilities between IP cores of the platform, and platform 
resource reservation and allocation mechanisms. 
 
The GRM manages jobs (a group of communicating tasks allocated on a domain), and the 
LRM manages tasks into its domain. In other words, the RM supports both platform 
scalability and application scalability. If the application has several job implementations, the 
GRM can select the right job implementation for each active application in order to optimize 



the utility function, while considering the available resources. When, the GRM is not 
implemented, the LRM provides all GRM features by itself. 
 
The RM design is characterized by two solution approaches. Both are the result of a large 
collaboration among SCALOPES partners. The first approach shares a common application 
between platforms. This allows one to identify the best suitable platform for the application 
domain. In the second approach a common platform is used which allows the instantiation of 
multiple RM in a multi-domain context. 
 
 

Application-driven Resource Manager Design 
 

In the first solution approach a GSM spectrum sensing application is used which usually takes 
part in a complete cognitive radio [5]. A cognitive radio is a system characterized by the 
ability of a terminal to interact with its environment. This means that the terminal has skills to 
sense its surrounding environment, and may autonomously decide to reconfigure itself. The 
spectrum sensing function aims to detect and share the unused spectrum without interference 
with other users. This application can support different Quality of Services (QoS) levels in 
order to adapt its complexity to an energy-constrained environment, e.g. the wideband of the 
input signal or the duration of input buffers can be reduced or expanded. 
 
As described in section 1.4.2 the first step is to parallelize the application code. In the current 
solution approach this is done using the Par4all [6] tool. This tool is based on the PIPS 
source-to-source framework owning more than 20 years of research efforts. Within the 
SCALOPES project, this programming tool will output two different binaries from the GSM 
spectrum sensing application, since two platforms are targeted. 
 
As stated above two platforms will by used in the experiments; both make use of Sparc 
LEON3 processors [7]. The main difference remains in the control implementation and 
therefore in the RM layer design. The first approach is a symmetric multiprocessor running 
SMP Linux (see Figure 2 a). A RM has been developed which provides the OS the ability to 
adapt the energy consumption to the application and user needs. The LRM is a new scheduler 
class within the OS scheduler. It encapsulates the task priority calculation, the run queue 
handling, the power state manager, and the task allocation and execution management. All of 
these new features are driven by the low power consumption policy of the GRM that uses 
monitoring information to evaluate the computing resource loads. The platform is 
implemented on a hardware emulation board named Fast2Soc [8] based on a STRATIX 3 
FPGA device.  



 
Figure 2: a) Architectural design block diagram of the Resour ce Manager on the SMP platform 

based on the  Linux operating system, and (b) archi tectural design block diagram of the RM on 
the asymmetric multiprocessor platform supported by  a dedicated control processor and a HW 

accelerator. (PSM: Power State Management)  

 
The second platform makes use of an asymmetric multiprocessor platform named SCMP. 
This architecture has been specifically designed to support the dynamism of applications, and 
thus uses a centralized control to select, schedule and allocate tasks onto computing resources 
(Figure 2 b). The RM is built around a specific RISC processor named AntX, which has been 
optimized for complex control execution flows, and a low-coupled accelerator that can 
execute intensive parts of the control processing. A dedicated kernel optimized to reduce the 
control overhead supports the online scheduling of tasks, the preemption and the migration of 
tasks to balance the workload, and the online management of the energy consumption. The 
platform is implemented on the Zebu hardware emulation board provided by EVE [9] based 
on VIRTEX 4 FPGA devices.   
 
The implementation of the GSM spectrum sensing application on these two multi-domain 
platforms will give us a very important result which helps in the design of future low-power 
oriented embedded platforms and RM. A comparative analysis of overall performances and 
power dissipations will highlight the benefits and disadvantages of both solutions.   

 
 
Platform-driven Resource Manager Design 

 
The second solution approach makes use of the SPEAr platform in the video-surveillance 
domain; a dual ARM9 processor with a large number of customizable equivalent ASIC gates. 
The device supports complex operating systems like Linux. One of major features of this 
MPSoC is the support for low-power operation and aggressive dynamic power management 
through a System Control State Machine (SCSM) and Dynamic Frequency Scaling (DFS). 
SCSM is a device feature designed to support reduction of power consumption controlling 
clock inputs to the CPU. It presents four states: SLEEP, DOZE, SLOW, NORMAL. DFS 
changes the processor, peripherals or DDR memory frequency, see Figure 3. 

 

 

a) b) 



 
Figure 3: Operative System Control Statue. 

 
The implementation of the SCALPES software resource manager for the SPEAr platform is 
based on the Linux OS. From the 2.6.9 kernel, Linux provides a subsystem, called cpufreq , 
which controls dynamic scaling of processor frequencies. This dynamic scaling of the clock 
speed gives good control in throttling the system to consume less power when not operating at 
full workload. Moreover, in the same kernel version we can find another feature called 
cpuidle , focusing on idle state power management. The goal of these two subsystems is to 
achieve a clean interface for any microprocessor to provide abstraction between drivers and 
governors allowing independent development of drivers and power management policies. 
 
Figure 4 a) shows the architecture of the resource manager (GRM) within SCALOPES. It is 
based on the above mentioned Linux power saving infrastructures.  The main goal of GRM is 
to support the reduction of power consumption. The Linux based governor implementation is 
based on CPU frequency and idle state policies for the video-surveillance domain. Both 
SCSM and DFS will be supported. In the former case, the RM switches the core and some 
peripherals in a sleep state with lower power consumption when they are unused, for example 
when there are no changes in the monitoring area. In the latter case, the policy can switch the 
frequency of core and peripherals to achieve the optimal trade off between quality of service 
(and quality of experience) requests from application and monitoring of resources available. 
In this way the GRM monitors the available resources, i.e. battery level, temperature, and the 
requests from application and idleness of the processors switch from different frequency and 
idle states, see Figure 4 b). 
 
Additionally, a thermal monitor is under development for the SPEAr platform. Local 
temperature sensors can provide thermal information to the GRM via the LRM. The GRM 
will then perform temperature aware workload allocation and scheduling. To maximize 
allocation granularity and reactivity, task migration can also be supported.  
 



 

 
Figure 4: Linux basedRM.  

 

1.4.4 Power-aware architecture modeling, estimation  and 
optimization 

 
In this section power aware design technologies and methods will be described which are 
able to cope with the design challenges as formulated above. As depicted in Figure 5, these 
design technologies will create a unified framework supporting the design of complex, 
heterogeneous, reconfigurable, multi-core systems optimizing the use of the available 
resources in terms of power consumption, performance and reliability. For simplicity reasons, 
the design technologies have been grouped in five modules. 
 
The first module addresses the required power, thermal and reliability modeling needed to 
support system performance simulation and analysis. While current state-of-the-art power 
estimation methodologies rely on slow, cycle-accurate models, the power estimation 
technologies developed in SCALOPES make use of abstract models of the CPU and the OS, 
and SW code instrumentation and reflection allowing fast but accurate estimations for system 
exploration. The reflection capability facilitates performance modeling of dynamic 
reconfigurable components. The modeling methodologies developed are already available and 
are now being applied to the industrial test cases of several application domains. 
 
The second module integrates the former power, thermal and reliability models into a system 
performance simulation framework. As commented above, an additional novelty comes from 
the capability to support the exploration and integration of dynamic, reconfigurable IPs. 
Based on the models developed in the previously commented module, the fast, accurate 
simulation of the industrial demonstrators will be possible. 
 
A third design technology in the framework provides code generation technologies for 
reconfigurable, multi-core SoCs. Concretely, the tool is able to generate optimized assembly 
code for a configuration of the Xentium processor from a subset of C. 



 

 

Figure 5: Design technologies for complex, heterogeneous, mul i-core, embedded 
systems.  

 
The fourth module develops design technologies for multi-core, low power ASIPs. On the one 
hand, power reduction techniques are proposed; frequency scaling, clock gating and power 
gating. A FPGA prototype has been developed to perform the functional verification of the 
system. Nevertheless, since clock and power gating technologies for FPGAs are still 
experimental and not available, no execution of the clock and power manager will actually be 
demonstrated. On the other hand, existing tools will be improved addressing the new system-
level aspects posed by multi-core SoCs using optimized ASIPs. As a consequence of the 
SCALOPES project, improvements in the power consumption of the RTL generation tool 
have been achieved. 
 
In a fifth module, the integration of HW and SW components into the MPSoC will be 
addressed. Design methods and tools facilitating platform hardware, software and firmware 
integration. Particularly, this module is focused in the Hardware-dependent-Software 
implementation and new hardware platform component integration. The results from section 
1.4.2 (model creation for CPD-enable systems) will be taken into account and improved. 
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As a consequence, the technology described in this section will provide a complete design 
framework providing novel design technologies able to cope with the challenges that the 
designer of complex, heterogeneous, reconfigurable, multi-core systems has to face with in 
order to keep design productivity and quality. The development of all these tools and 
methodologies is driven by industrial demonstrators, see section 1.4.5-1.4.7.  

1.4.5 Communication Infrastructure 
 
This section aims to demonstrate the ideas and methods developed in the project through a 
communication-related platform and application. A multipurpose board is being developed for 
high-speed network monitoring, routing and application support by searching for the optimum 
in high performance, low power consumption, composability, predictability, dependability, 
and other general development requirements considered within SCALOPES. The purpose is 
to process protocol and / or payload data of NGN networks as a monitoring and data-
processing unit. Figure 6 depicts the general hardware architecture of the board. 
  

 

 
Figure 6: Hardware of the SCALOPES C-board.  

 
The main part of the hardware is the FPGA matrix containing 4 FPGAs. The external 
interfaces (SFP, XFP and PCI-E slots) connect to the FPGA’s RocketIO ports, which allow 
high-speed communication between interfaces. The optional variation of interfaces (Gigabit 
optic, 10/100 Ethernet, STM-1 optic etc.) is possible by using SFP module receivers. 
 



The physical and logical connection between the interfaces is defined by the FPGA firmware 
ensuring the hardware’s flexibility. The storage of the current firmware happens on flash 
memory connected to the FPGAs; they load the firmware as soon as the hardware starts.  
 
Lowest power consumption and highest performance are two competing aims of a system in 
general. The external interfaces connect to the FPGA chips in distributed structure that allows 
power saving. If a number of interfaces are not in use, then the related areas of the FPGA can 
go to idle mode, or even the related chip can be assigned to stand-by mode, which allows 
significant decrease in energy consumption. 
 

1.4.6 Surveillance Systems 
 
The Video Surveillance application work package sets its target in exploiting for the end of 
the project some substantial improvements over actual commercial systems in three main 
areas: 

·  Multi-standard image processing, independent from resolution, with high throughput 
and hard reliability requirements (feasible for "safety" devices) 

·  Image understanding, as smart scene segmentation, behavioral tracking, complex 
measurements 

·  Energy and cost saving techniques, like triggering from external alerting sources and 
efficient communication handling 

From this perspective, all the efforts have been focused to develop MPSoC-based systems 
on a single reference platform. The diagram of the compound demonstrator is shown in 
Figure 7. 
 

 
Figure 7: MPSoC reference platform for surveillance systems.  

 
Depicted is a complex layering of the available resources in term of both computing and 
networking capabilities has been designed to maximize the composability of the platform. 
This way, partners improving specific functionalities are in fact providing a productive 
substrate to other developers. 
 
Physical interconnection of the components is done in SoC for computing facilities (like 
dedicated coprocessors for video processing and image acquisition interfaces) or external 
medium when dealing with Power Over Ethernet (PoE) or Powerline communications (PLC). 



 

1.4.7 Smart Mobile Terminals 
 
The SCALOPES project will answer the main issue in the design of a Mobile Terminal which 
is: ‘How-to incorporate several types of user-oriented features with seamless operation and 
evolution (including runtime adaptability), using minimum power resources for the required 
performance in dynamic SMT setups?” 

 
Figure 8: SMT features and characteristics. 

 
SCALOPES approach puts forward the use of Scalable Platforms together with appropriate 
embedded software execution support. 
 
SMT as considered here involves many different user-oriented features having fundamentally 
different requirements regarding the computational resources (performance and time sensitive 
execution), see Figure 8. Moreover, it should be flexible enough to adapt its capability to the 
user / environment regarding the provided service to the user. In addition, such a system is 
meant to be open meaning that new applications, initially unforeseen at System design stage, 
can be integrated on it while still providing the same level of service for the initially installed 
applications. 
 
The demonstrator includes a suite of wireless protocols and Radio-Frequency environment 
analysis, and embedded multi-media. The “Smartness” of the Mobile Terminal lies in its 
ability to adapt its operating parameters to the User and its environment, to provide him 
optimal level of service in the simplest way. 
 

1.4.8 Stationary Video Applications 
 
The stationary video application domain focuses on Digital TV components & devices on one 
hand and display controllers for multi-viewers on the other hand. Display controllers for 
multi-viewers, i.e. large display walls, are part of complex networked visualization systems, 
dealing with huge amount of encoded video data complemented by metadata and monitoring 
information. These systems are traditionally resource and power hungry, bulky equipment, 
statistically over-dimensioned to guarantee at run-time the necessary quality of service 
irrespective of the amount of data to be displayed. 
 
In the frame of SCALOPES, solutions to make such component embeddable are being 
investigated, focusing on ways to reduce the amount of computing resources required locally, 
by making use of the resources available through the network. The concept of a server farm 



allowing for load optimization through run-time resources management (RTRM) has thus 
been developed, where algorithms or part of algorithms can be run using heterogeneous 
resources such as CPUs, GPUs, DSPs, FPGAs... with dynamic allocation of task execution on 
the different hardware components available on the network. A GStreamer multimedia 
framework is being used to implement the RTRM, providing well defined interfaces and 
making use of video pipelines that can be pre-defined or dynamically assembled at run-time. 
Recently, the approach for the resources management has been validated through 
implementation of downscaling (GPU, CPU+GPU) and decoding (CPU, GPU acceleration 
using VDPAU) algorithms with use cases selected from the broadcast monitoring market. 
Efforts will continue during the second year, where the goal is to demonstrate that 50% 
savings in use of resources can be demonstrated.  
 

1.5 Conclusion 

The goal of the SCALOPES project is to enable an industrially sustainable path for the 
evolution of low-power multi-core computing platforms for application domains with 
strategic value for European competitiveness. The project is active for one year; therefore 
only preliminary results can be presented here, since the first demonstrators are planned for 
month 18 in the project. 
 
A close cooperation among the different industrial and research partners focused on the 
development of new design methods and tools enables the SCALOPES project to cope with 
the actual industrial needs in embedded system design. The short period of two years is 
possible because there is an important background of design technologies provided by the 
partners. 
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