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Motivations 

ÅThere is the feeling that university courses are 
uselessness with respect to knowledge required in 
industry   

3 

University  
theoretical 

part 

University 
laboratory 
exercise 

Company  
actual 
activity 



Motivations 
U University courses focus on a single aspects of Embedded  

Systems (ES) design flow   
(modeling, verification and deployment flow) 

 

U Case studies used in laboratory are too simple to  allow  
students to experiment real-case issues 

U EDA tools used for laboratory exercises are academic  
prototype, very useful for didactic purposes but far  
enough from commercial tools 

Students cannot capture in practice the real complexity of managing the ES design flow 

 

 

V Students work on the same case study throughout all steps, it should be complex enough to allow 
experiment the most ES design related issues 

V Methodologies with theoretical basis that must have a clear correspondence with the 
functionality of tools used during laboratory activities 

V Use of interoperable tools to automatize the entire design flow for ES 
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Motivations - industry training 
U Technology changes are persistent in EDA with new theories, 

methodologies and tools  
Senior employees are unwilling to accept changes in their modus operandi with new tools 

Adoption of new formalisms and new methodologies is difficult 
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V A new framework for ESW 
modeling, verification  
and deployment 
   Efficacy of a commercial tool  

 Easiness of use typical of 
didactic prototypes 



University Program (UP) 

ÅWhat is 
Software tools for MDD and Functional Verification (Educational free license) 

HW starter kit : Vulcano G20 ARM9 with eCos  

Training material with PPT presentations 

ÅMDD and Functional verification main concepts 

ÅHow to perform MDD and Functional Verification with radSUITE 

Å radSUITE training 

ÅCase study  

ÅThe UP has been recently adopted by courses taught 
ŀǘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŀǇƭŜǎΣ CƭƻǊŜƴŎŜΣ [Ω!ǉǳƛƭŀ ŀƴŘ 
Trieste 
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University Courses Program 
4. Embedded SW verification 

a) Simulation and test pattern 
generation 

b) Assertion-based verification 

c) The Property Specification Language 

5. Embedded SW deployment 
a) Platform-based design 

b) Embedded platform architecture 

c) HW abstraction layer 

d) Cross-compilation tool chain 

1. Introduction to embedded SW 

2. Introduction to real-time operating 
systems 

3. Embedded SW modeling 
a) Modeling alternatives 

b) Model-driven design  

c) Automatic synthesis of the application 
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Courses of the graduate degree in Computer Science and Engineering at University of Verona 
Embedded System Design 
Design Automation of Embedded System 



Industry Courses Program 
Time resolution 

HAL approach 

5. Functional Verification, preliminary 
concepts of ABV 

6. The Property Specification 
Language 

7. Requirements formalization 
Learn-by-doing approach 

PSL templates 

8. Verification and debugging  
Unit testing  

Integration testing 

System testing 

9. Refinement based approach 

1. Model-based design  
OOP approach / Hierarchy  

Modularity and reuse  

2. Model Based Design and UML   
State machines 

3. Modeling 
Application structure 

Application behavior with methods and 
State machine 

4. Guidelines for a Quality oriented 
development 

5. Target integration 
Scheduling of the generated code 

Typical scenarios: with / without OS 

Data communication and Data usage 
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Starter Kit contents - HW 
Olimex ARM-USB-TINY-H 

JTAG interface 

10 

Breakout-G20 
evaluation board 

Vulcano-G20 CPU module Å Low cost, general purpose single-board computer,  
suitable for a wide range of applications 

Å MCU Atmel ARM 9 - AT91SAM9G20 400 Mhz 



Starter Kit contents - SW 
radCASE Template 
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eCos tool chain 

Case study  
application 
 



Starter Kit contents ς  
target tool chain 
ÅYagarto GCC and Tools: cross-compiler 

ÅOpenOCD: GDB debugger 

ÅDrivers: 
Olimex ARM-USB-TINY-H JTAG 

Breakout-G20 USB serial 

ÅeCos: operating system 
Binary image and headers in the Template project 

ÅEclipse IDE (for advanced API debugging) 
Preconfigured workspace 

12 



Case study - Application 
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Å This project is a simplified concept of a typical home bread maker machine, with a 
recipe program that controls a heater and a mixer motor 

Å The application uses some of the Vulcano-G20 Input / Output devices, and exploits 
the USER1 button for start and stop, and the three LEDS to show the status 

Å Used for typical exercises performed during university  to practically learn the 
embedded SW design flow 



ESW design 
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Automatic code generator 

Debugging 

Framework 

Target PC Simulator 

Microsoft  VisualC++ Express Target compiler 

  

ANSI C code  


