
From Gates to Multi-Processors
Learning Systems Hands-On
with FPGA4U
in a Computer Science Programme
Claudio Favi, René Beuchat, Xavier Jimenez and Paolo Ienne
Ecole Polytechnique Fédérale de Lausanne (EPFL)
School of Computer and Communication Sciences
<firstname>.<lastname>@epfl.ch

*





Motivation
	Fewer students interested in hardware projects
	Fear of hardware


	Curriculum
	Unified hardware platform
	Bottom-up approach
	Availability
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In 2005, we noted that fewer and fewer students were interested in hardware related projects….
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Hardware Choice Constraints
*



Hardware
FPGA
Cyclone II
SDRAM
32MB
Ethernet
MAC-PHY
USB 2
FX2 Microcontroler
Extension
Connectors
Serial
Connectors
UART & I2C
Switches
& LEDs
10 cm
6 cm
*

FPGA
Cyclone II
SDRAM
32MB
Ethernet
LAN
91C111
USB 2
FX2
Extension Port
UART
I2C
LEDs
Switches
Buttons

*
10cm by 6cm
USB-Powered
100 CHF




Similar Boards
*

No board existed in the price range of 100chf
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Curriculum - Classes
	The FPGA4U in students’ curriculum

Bachelor
CS-172: Digital Systems
CS-270: Computer Architecture (I & II)
CS-206: Concurrent Programming
CS-370: Introduction to Multiprocessor Architecture
Master
CS-473: Embedded Systems
CS-476: Real Time Embedded Systems
CS-470: Advanced Computer Architecture
*

We describe the curriculum through some examples of increasing complexity.
*




The Bottom-up Approach I
	CS-172: Digital Systems

*
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b
c





The buttons and switches can be used as input for Combinatorial or sequential designs.
LEDs are used for output. 
Ex: Traffic lights, labyrinth exploration, etc.
*
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The Bottom-up Approach II
	CS-270: Computer Architecture


*









Implement a simple but complete system with memory and peripherals
Design a multicycle Nios II
Implement a Pong game in assembly language
*
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The Bottom-up Approach III
	CS-206: Concurrent Programming

*

Implement primitives of a simple Kernel
Write applications to experiment thread scheduling mechanisms
*
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The Bottom-up Approach IV
	CS-473: Embedded Systems

*

Design an image acquisition system
Implement a custom master module for the camera. Once configured by the CPU, it should write the images acquired in the SDRAM.
Not sure if the FX2 ctrl is a master that reads directly from SDRAM. I guess it should be.
*
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The Bottom-up Approach V
	CS-476: Real Time Embedded Systems

*

Instantiate a complete system with 2 CPUs
One with RTOS and a web server
The other initializes the camera and setups the data acquisition
*
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Collaborative Web Platform
http://fpga4u.epfl.ch
*
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Impact



Impact
	Qualitatively
	Survey

11 questions
93 / 276 students (33% participation)
*



Impact: Size
Size and USB Powered
Carrying Frequency
*

How much your appreciation of FPGA4U depends from it being small and powered by USB?

During the semester(s) you have been using FPGA4U, how often did you have it with you?
*




Impact: Interest
Interest
Understanding
*

How much the availability of FPGA4U affected your interest in Computer Engineering (hardware, processor architectures, OS)?

How much FPGA4U and the course work affected your understanding of Computer Engineering?
*




Impact: Wiki
Wiki Visit
Wiki contribution
*

When attending courses using FPGA4U, how often on average did you visit the FPGA4U project wiki fpga4u.epfl.ch?

Did you ever contribute to the FPGA4U project wiki fpga4u.epfl.ch?
*




Impact: Personal Projects
Personal Projects
Future Personal Projects
*

Did you ever use the FPGA4U board for personal projects?

Do you plan to use FPGA4U board for personal projects?
*




Conclusion
	Bottom-Up Curriculum Approach
	Unified Hardware Platform
	Collaborative Website
	Impact

*
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Thank You!
http://fpga4u.epfl.ch
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