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VLSI CSE Program

<» The VLSI Circuits and Systems Education (CSE)
program since 1996
> By Ministry of Education (MOE), Taiwan

> Purpose: to provide high-quality engineers to local
semiconductor industry

% Phase-TI: 1996 - 2000

> Goal: to establish fundamental IC design labs at ~20
universities

> Total funding by MOE: US$3M
% Phase-II: 2001 - 2005

> Goal: adopting a top-down design by forming 6 consortia
> Total funding by MOE: US$15M
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VLSE CSE Program: Phase-lIl|
% Period: 2006 - 2010

> Goal-1: to continue enhancing our curricula
> Goal-2: to contribute our results to international
communities
** 8-consortia architecture

> SOC supervises all activities and programs
> Total funding: ~US$20M

“» 4 national student programming contests

> IC Design Contest, Silicon IP Authoring Contest,
EDA Programming Contest, ESW Design Contest
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The 8-consortia Architecture

MOE
Advisory Office
QHR
office 4 | -
SOC < SOC Planning &
ATP Consortium > Advisory Committee
office $
DAT AMSR SLD PAL ESW
PAC PAC PAC PAC PAC
DAT MSR SLD PAL
Consortinm Consortinum Consortinm Consortium Caonsortinm
Partner Partner Partner Partner Partner
Universities Universities Universities Universities Universities

#R A\ T\ X RS B B2

Embedded

Consortium



i)

W

Embedded Software Consortium
http://esw.cs.nthu.edu.tw

s ESW was established in 02/2004

> Goal: to focus on software development for SoC systems

‘0

$» ESW programs

> Academic forums

> Industrial strategic forums

> International collaborations

> Student activities and promotions
> ESW curriculum development

* "The Embedded Software Consortium of Taiwan"
» ACM Transactions on Embedded Computing Systems,
4(3):612-632, August 2005.
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ESW Program Architecture

Chairman: Chung-Ta King @(Flanning& :ﬂudwsor}.\
] o Committee /
Executive secretary: Tai-Yi Huan

g9
Student Activities & Embedded Software
Promaotion Curriculum
Embedded Software International Cooperation Industry & Academia
Forum Programs Strategic Forum
K

International: John Zao
Academic forums: Chi-Sheng Shih

Curriculum: Shiao-Li Tsao
Embedded Software
Design Contest

partner universities: 22, professors: 46
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ESW Design Contest

s The first ESDC was hold in 2003

> It is the largest platform for students to
demonstrate their embedded systems

» ESDC overview

> Period: 4 months

> Team-up: no more than 3 students

> Phases: proposal-review & final demo

> Grading: report (30%), presentation (20%),
system demo (507%)

> Award: top 3% are financed to attend an
intfernational conference (~US$6,000)
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ESDC Attendance
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ESDC Attendance by Category
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ESDC Attendance by OS
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By Processors and By Topics
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ESW Lab Map

<+ ESW curriculum develops many hands-on labs (over
140 labs by now)

> Each course requires to turn in 4 labs

<+ Lab Map: to construct a map of labs that serves as a
guide and as a database

<+ Each lab module includes:
> Step-by-step procedure to reproduce
> HW/SW requirement, vendors, price, efc
“* Peer-review process
> Reviewed by another group of professor and students
> Being able to reproduce is the key

% http://esw.cs.nthu.edu.tw/labmap/allmodules.htm
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Map browsed by All Modules

Lab Module List
[CO102)[Bdr=r] [0OLO3FE{] [00104NERTTAE] [00105&=03e] [00LOVIABE{] [001 08| AREFH)
001 09)[Selz] [00L-101#8RF] [DO201]EREEE] (00301 EAEE] [0MOINEES] [OOSR

[006-01)[Z=EE] [00701]{=F2{%] [008-DII[¢EHREY] [009-D1](F

Browse all lab modules by classification of [All Modules] [OS] [Platform] [Tool Chain]

Table:Lab Modules
001-02 FEEENAT | BT %Eﬁ S 052720411 ext, 23125
FrEa - R R AP RIRFEERA | ik | RERRIEEASESI085
B RA REAEETR ETAHIRATEEE
TEES | EE faioa H 8 1 2005/9/10
Content: Platformn: Creator S3C2410
4 Lab modules

Labl: Download program (LCD application) to Creator S3C2410

The objective of this lab 15 to tram students to setup development enwironment of an embedded systern and
manipulate an AEM embedded platform Students should be first farmihar with the hardware specification of the
hardware platform i order to control the hardware. A student will learn to mstall and configure the tool chan of
the embedded platform. In addition, students wall learn how to cross compile and download progratm from a
host PO and execute the downloaded program on the embedded platform.

Lab2: Porting Linux on Creator 832410
The objective of this lab 15 to tram students with the process of porting the Linux operating systemn onito an AR

T




Map browsed by OS

Table: 05
oE Platform Description
Linuz Creator 33C2410 Porting LinuzxZ2 4 [001-02-021
P player [001-02-03]
ET-03 module FireLinux  [001-02-04]
TI OKLAT 5910 Porting LinuzZ2 4
TP (Share memory)
TP (semaphore)
Pthreads Programming
Programming of Embedded GUI
MNetwork Digital Camera Example no1-04-01
PCHLTZ230 PFEE [001-04-00 - 10]
VLA EP1A IO Porting Linuz 2.6 [001-10-01]
HR6 Create Boot disk of e [003-01-02
uClinuz MET-Start w3001 Porting uClinuz2 0 [001-03-04]
ARM S3C4510B Bootloader [001-03-03]
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awitch and 7 segments [001-02-05]

Interrupt Handle and TimeDelay [001-05-06]

Dhia [001-03-07

Met-Start evaluation

Helloworld, Switch, 7 segments  [003-01-01

AR 5324510 Barbcode scanner, LD module [003-01-05
Networlk packet Filter [003-01-08]
uBoot and MFS [00%9-01-01]

Creator 33C4510B Porting uClinuz  [001-09-04]

Consortium

setup Metwork [001-0%9-03]

TTamg Debugoer of dommungs  [003-01-04]
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Hardware Platform Porting O3 Applicationsidnvers or others
Creator 33C2410 LCD Digplay [001-02-01]
Limm2 4 WP 3 player [001-02-03]
o01-02-02 ET-0OF module FireLinux [001-02-04]
WET-StartW3001 uChnuz2. 0 Boot loader [001-03-03]
ARMN S3C4510B 001-03-04 Switch and 7 segments [001-03-05]
Interrupt Handle and TimeDelay [001-03-06]
Dhis [001-03-07]
uCiOs Modify Scheduler: Priority wwversion[001-02-0%
[001-03-08]
HNET-Start evaluation DIP switch and 7 segments  [001-08-01]
ARW S3C4510E SWLand ISR [001-08-02]
u/OS 1T Wodify Message Quene [001-08-03]
Modify semaphores: APT Flush() [001-08-02]
Modify scheduler: Eeadyhst [001-08-03]
Wodify scheduler: Round robin [001-08-04]
Modify scheduler: Multi-lewel Queue [001-05-05]
uC i Helloworld, Switch, 7 segments [003-01-01]
Barbcode scanner, LCD module [003-01-05]
Wetwork packet Filter [003-01-08]
uBoot and NES [009-01-01]
Debugger rm-elf-gdb [003-01-03
TTORATR 5910 Lz 4 1P (Share memory)
001-04-01 TP {zemaphore)
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Map browsed by Platforms

Table:Hardware Platform




Map browsed by Toolchains

Table:Tool Chain
Compiler and Debugger Lab Modules number
AFEM Developtment Suite [001-02-01[001-03-02] [001-07][001-08]
AFRM SDT [001-05]
Hitool [001-10-02] [O0E-01-01]
Buld ARM GCC cross compidder [002-01-01][005-01-01]
Porting GCC to AR [002-01-02]
Setup GDB/nsight 6.1 [002-01-03]
Porting GCC to TT C6X [002-01-04]
Add new matriction [002-01-05]
Debugger arm-elf-gdb [005-01-03]
Debugger dotingo [00%-01-04]
CCstudio [006-01-01]
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summary

“ ESW is at its 3rd year, maturing
> ESDC is the largest embedded SW event
> Lap map and its review process is working
> Making our efforts visible internationally

“* Next step on ESW education?
» New courses on multi-core and HW/SW?
» Education = research?
» Pacific-rim ESW consortium?
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ESW Activity Summary
(2006/08/31)
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