
International Summer School on Embedded Systems

Shenzhen Institutes of Advanced Technology, Chinese Academy of 
Sciences

Shenzhen, July 30 -- August 3, 2012

Sponsored by Chinese Academy of Sciences and Sino-European LIAMA Laboratory 

Venue

The International Summer School on Embedded Systems Design will be held at 
Shenzhen Institutes of Advanced Technology (SIAT ), Chinese Academy 
of Sciences(CAS), on July 30-August5, 2012

Location:  1068 Xueyuan Avenue, Shenzhen University Town, Shenzhen, 
China 518055

The school is organized in collaboration between the Chinese Academy of 
Sciences and LIAMA and hosted by the Center for Embedded Software Systems at 
SIAT CAS. 

It is open in priority to the students in Hong Kong, Macau, Taiwan and Mainland 
China.

Accommodation

 There are rooms available at the SIAT residential hall for non-local students.

Objective and Targeted Audience 

The school offers comprehensive tutorials on state-of-the-art tools and techniques 
for the design and analysis of embedded systems software and hardware, taught 
by experts from China and Europe.

This summer school provides a forum for junior professors or researchers, 
engineers, and graduate students interested in the development of embedded 
systems. 

The school is open for participation to any interested participants. Previous 
training and/or experience in fundamental notions of computer science as well as 
basic knowledge of computer architecture is a pre-requisite.

Participants will be selected according to the CVs submitted to the organization 
committee if there are too many candidates for the targeted audience.

Registration

Please send form attached to embedded.admin@siat.ac.cn for registration

Registration fee is 500 RMB for students, 1000 RMB for academic staff or industry 
participants. Accommodation can be provided in addition for 500 RMB in SIAT 
residential hall (2 people per room) on limited quota reserved for students.

mailto:embedded.admin@siat.ac.cn


Co-Organizers

Dr Vania Joloboff, INRIA, France, and LIAMA, China 

Pr T. John Koo, Chinese Academy of Sciences, China

Program and Lecturers

The Program for this year consists of 6 courses taught by:

Pr Alejandro Alonso, Technical University of Madrid, Spain

Dr Luis Almeida, University of Porto and Telecommunications Institute, 
Portugal

Pr Axel Jantsch, Royal Institute of Technology, Sweden

Dr Vania Joloboff, INRIA, France

Pr T. John Koo, Chinese Academy of Sciences, China

Pr David Young, Chinese Academy of Sciences, China

The detail course contents and schedule is the following.

Real Time Safety Critical Systems -- Alejandro Alonso

Safety critical systems are those which failures can cause death or severe injury 
to people, environmental harm or severe damage to equipment. In order to make 
them safe enough, it is necessary to follow development standards and use 
demanding implementation techniques. Most of them are real-time, which implies 
that their correctness depends not only upon its logical correctness, but also upon 
the time in which it is performed.  The purpose of this presentation is to introduce 
real-time safety systems, software engineering principles, and real-time 
scheduling techniques used in their development.

The course consists of 4 chapters:

• Introduction to real-time safety systems

• Safety Analysis

• Software Engineering principles

• Real-time scheduling 

Distributed Real Time -- Luis Almeida

Since several years, already, that distribution became de facto architectural 
choice in many application domains, from process control to factory automation 
and even embedded systems, bringing the role of the underlying networks to the 
foreground. In these systems, communications support the internal interactions 
that lead to the desired global behavior and they have a particular impact on the 
non-functional properties, such as timing and fault-tolerance. This course will 
present an introduction to computer networks that are typical in embedded 
systems from a real-time perspective. The lectures include an initial presentation 



of general concepts in networks and then focus on the physical and data link 
layers, devoting particular attention to the medium access control. Then, the 
course will address the issue of traffic scheduling and its relationship with medium 
access control, showing typical schedulability analysis that can be used to derive 
a priori guarantees of traffic timeliness. A few paradigmatic protocols will then be 
presented and analyzed, including a reference to the growing interest on wireless 
communication. Finally, the course will address a few related on-going research 
efforts, mainly towards flexible real-time communication for adaptive and 
reconfigurable systems.

Course Outline
• Trends in embedded systems
o Distribution, integration and operational flexibility
• Timing issues in the network
o Timing parameters, time across the network
• Temporal control of communication
o Event and Time triggered systems, information flow
• Inside the protocol stack
o The physical, data link and application layers
• Some related protocols
o WorldFIP, TTP/C, PROFIBUS, CAN, Ethernet, FlexRay, WiFi, ZigBee
• Traffic model and scheduling issues
• Some on-going research topics

Introduction to Full System Virtual Prototyping -- Vania 
Joloboff

The development of embedded systems requires to design of a combination of 
hardware and software, and to validate that the resulting product verifies the 
required properties. Virtual Prototyping is the technology that makes it possible to 
develop a virtual prototype of the system under design, which can be exercised 
and tested like the real device. The real application software can be run over the 
virtual prototyping platform, engineers can explore design alternatives and test 
the application software. The goal of this course is to explain various facets of 
virtual prototyping technology, whether the goal is to functionally validate the 
embedded software, or to predict performance, or to better define HW/SW 
partition.

The course starts with an introduction to virtual prototyping, with a quick review 
of of computer architecture fundamentals necessary to understand simulation 
concepts will be done. Next the course will present various hardware modeling, 
which includes an introduction to SystemC and Transaction Level Modeling (TLM), 
the two technologies most widely used in the industry, with examples drawn from 
real virtual prototypes. The second part of the course will consist in reviewing 
various techniques that can be used to improve performance of virtual 
prototyping, using SystemC and TLM models, and show how virtual prototyping 
can be integrated with other methods and tools to validate the final embedded 
system product.



Memory Architectures and Management in Many Core 
Networks on Chip -- Axel Jantsch

With the massive parallelization of computation (many-core) and communication 
(NoC) the memory architecture comes under pressure to become the main 
bottleneck for system performance. 

Parallelization of the memory access leads to several challenges:

• Cache coherence: If a variable has active copies in several caches at the 
same time, it easily happens that different caches hold different values and 
a globally consistent state of that variable is lost. A cache coherency 
protocol prevents this from happening and ensures that there is always a 
globally consistent view of all shared variables in the system. 

• Memory consistency: In a parallel memory architecture, even if the cache 
system is fully coherent, the relative ordering in which memory reads and 
writes take effect may be different from what an application programmer 
intuitively expects, leading to system behavior that is perceived to be 
incorrect. Memory consistency models specify the ordering rules that a 
platform has to guarantee and that application programmers can rely upon. 

• Virtual memory space: A virtual memory space decouples the program level 
variable access from the physical location, leading to a high level flexibility 
in application deployment. However, in a parallel processor, parallel 
memory architectures address translation tables must be maintained in a 
way to provide a globally consistent virtual address space. 

The tutorial will systematically introduce these issues and motivate them with 
examples. Then, it will review possible solutions that can be efficiently realized in 
an on-chip parallel NoC based system. Focus will be put on distributed and 
scalable solutions due to the assumption that the number of cores on-chip will 
continue to grow rapidly.  Finally, the tutorial will elaborate the current state of the 
art as exemplified by ARM architectures, and discuss research results and 
potential future solutions.

Manifold Based Feedback Design -- K. David Young

This course is focused on the control of continuous systems. The notion of 
manifold originates from differential geometry and has been widely adopted in 
studying qualitative behavior of dynamic systems. In control theory, we have also 
utilized manifolds to facilitate the development of a variety of control design 
techniques. Nevertheless, in many cases, the use of manifold is implicit, and in 
some cases, may even be unintentional. In this talk, we hope to unify a number of 
seemingly unconnected pieces of research on feedback control design methods 
under the general framework of manifold based feedback control design. We shall 
present a unified view of a variety of feedback control design approaches under 
the framework of manifold based feedback design. We examine the role of 
manifolds in system reduction and feedback design which exploits time-scale 
separations. Design specified manifolds for a number of different control design 
objectives are introduced, using high gain and variable structure feedback as the 
mean of enforcing desirable closed loop behavior. Using robotics applications, the 



utility of manifold based feedback design is demonstrated.

Designing Heterogeneous Embedded Systems -- T. John Koo

Embedded systems are a key enabling technology for the recent vast increase in 
functionality of a huge list of engineering applications such as avionics, 
automotive electronics, manufacturing systems, power networks, medical devices 
and transportation systems. The high-profile and safety-critical nature of 
embedded systems applications have fostered a large and growing body of work 
on formal methods for model-based design of embedded systems.

Hybrid systems have proved to be an invaluable system-level modeling 
abstraction, suitable for performing model-based design of embedded systems. 
The tight coupling of discrete and continuous dynamics exhibited by the systems 
can be modeled by the use of heterogeneous Models of Computations (MoC). 
Many model-based software tools have been developed to enable the design and 
analysis of embedded systems. The course will introduce some important classes 
of hybrid system models and related theoretical and computational issues. 
Furthermore, various aspects of some commonly used Domain-Specific Modeling 
Languages (DSMLs) designed for hybrid systems will be presented.



SCHEDULE

The planned schedule is the following

July 29th 

15:00-18:00  Early registration 

July 30th 

8:30-9:00 : Registration

9:00 : 9:30 : Opening Session V. Joloboff and John Koo

9:30-12:00 : Alejandro Alonso  session 1

13:30-16:30 : Luis Almeida session 1

July 31st 

8:30-9:00 : Late Registration

9:00-12:00 : Luis Almeida session 2

13:30-16:30 : Alejandro Aonso session 2

August 1st 

9:00-11:00 : K. David Young session 1

11:00-12:00 : John Koo session 1

13:30-14:30 : John Koo session 1

14:30-17:00 : David Young session 2

August 2nd 

9:00-11:00 : John Koo session 2

11:00-12:00 : Axel Jantsch session 1

13:30-14:30 : Axel Jantsch session 1

14:30-16:30 Vania Joloboff session 1

August 3rd 

9:00-11:00 : Axel Jantsch session 2

11 :00–12 :00 : Vania Joloboff session 2

13:30-16:30 : Vania Joloboff session 2



REGISTRATION FORM

LAST (Family) NAME: __________________________________________________________

FIRST (Given) NAME: ____________________________________________________________

AFFILIATION (in English please) ___________________________________________________

       ___________________________________________________________________________  

       ___________________________________________________________________________  

      __ _________________________________________________________________________

COUNTRY : ___________________________________________________________

OCCUPATION: STUDENT   PROFESSOR or ENGINEER 

If you are STUDENT, please indicate

POST-DOC  PH.D.  MASTER 

Please indicate if you need accommodation YES      (default is NO)
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