CAPSTONE PROJECTS

CSE 423: Microcomputer System Hardware

1. Title: Implementation of a Shell on Palm Hand Held Device

Advisor: Dr. Yinong Chen


Description:

This project implements a shell on Palm Hand Held Device that can load and execute commands (executables). The program must be written partly in Motorola 68000 assembly and partly C programs in the Metrowerks CodeWarrior integrated development environment. Hardware: Palm Hand Held Device.

Required skills:

· Computer organization and architecture (CSE330 or CSE420, or equivalent), and

· Motorola 68000 assembly language, or experienced in another assembly language (CSE225, or CSE226, or equivalent), and

· C or C++ programming language (CSE240 or equivalent)

2. Title: Building a Programmer’s Interface to the Palm Hand Held Device 

Advisor: Dr. Yinong Chen


Description:

In this project, a set of library functions that support sophisticated I/O operations on Palm Hand Held Device will be implemented. The programs must be written partly in Motorola 68000 assembly and partly C programs in the Metrowerks CodeWarrior integrated development environment. Hardware: Palm Hand Held Device.

Required skills:

· Computer organization and architecture (CSE330 or CSE420, or equivalent), and Operating systems (CSE430 or equivalent)

· Motorola 68000 assembly language, or experienced in another assembly language (CSE225, or CSE226, or equivalent), and

· C or C++ programming language (CSE240 or equivalent)

3. Title: Simulating the dependability and performance of a distributed system

Advisor: Dr. Yinong Chen

Description:

In this project, students will 

· work on an existing simulation system that simulates a distributed computer system, 

· extend the functionality of the system, and 

· measure the dependability and performance of the simulated distributed system.

Required skills

· Operating systems (CSE430 or equivalent), and

· Distributed computing (CSE445 or equivalent), and

· Java multi-thread programming
4. Title: Hardware-software trade-offs and evaluation of  FFT and DCT algorithms

Advisor: Dr. Karam S. Chatha

Description:

Fast Fourier Transform (FFT) and Discrete Cosine Transforms are widely used signal processing algorithms in multimedia applications. The project will involve performing hardware-software tradeoff analysis of these algorithms. The students will obtain fast implementations of these algorithms on both software based PC platforms and hardware based FPGA platforms.

Skills required:

· C and assembly programming on Intel instruction set. 

· VHDL and Xilinx foundation tools.

5. Title: Hardware-software trade-offs and evaluation of variable length decoding and IP lookup algorithms.

Advisor: Dr. Karam S. Chatha

Description:

Variable length decoding and IP lookup algorithms are widely used table-lookup algorithms in multimedia and network processing applications.  The project will involve performing hardware-software tradeoff analysis of these algorithms. The students will obtain fast implementations of these algorithms on both software based PC platforms and hardware based FPGA platforms.

Skills required:

· C and assembly programming on Intel instruction set. 

· VHDL and Xilinx foundation tools.

6. Title: Design and Implement Startup Hyperfind in the Editor

Advisor: Dr. David Pheanis

Description:

     The  "E"  editor currently has Gold H and Red H Hyperfind features for dealing  with multiple  files  in  convenient  ways.   We  don't  have  the Hyperfind  feature on the initial startup of the editor, however, so a user must start the editor and then use Gold H or Red H to take advantage of the Hyperfind feature.   This project involves the design and implementation of a feature that allows the user to use the Hyperfind feature at startup time for the editor.

     As a first step,  the  team  members  will  need to learn TPU, the VHL (very high-level) language that implements the editor.  They will also need to  become  familiar  with  the  current  structure  of the  editor  before designing and implementing the new feature.

Skills required:  

Familiarity with the E editor.  Ability to learn a very high-

level language.  Ability  to integrate new features into an existing system

with about 25,000 lines of source code.

7. Title: Debug/Repair Manual for Microprocessor Kits

Advisor: Dr. David Pheanis

Description:

 The  result of this project will be a step-by-step  manual  that  will tell the reader  how  to  debug  and repair the various microprocessor kits that we have available at ASU.  A side benefit, of course, is that the team will necessarily debug and repair  several  kits  to develop and refine the techniques that they are documenting.   Schematics for most of the kits are already available, but some development of schematics will be necessary.

 Skills:  

Understanding  of  hardware.   Ability  to  read  schematics. Ability to produce schematics.  Ability to use debugging tools such  as  an oscilloscope.

8. Title: Analyze, Document, and Improve AVR Thermal Implementation

Advisor: Dr. David Pheanis

Description: 

     The General Motors STI (Standard Thermal  Instrument)  uses  an  ATMEL

AT90S2313  AVR 8-bit microcontroller to collect thermal data from a vehicle

under test.   The  existing real-time control software in the AVR is poorly

documented, inefficient,  and  may  even  have  imperfect performance.  The

first  phase  of  this  project  is  to  study  the  schematic,   the   AVR

microcontroller,   the   ATMEL  assembly-language  development  tools,  the

application, and the existing  software.   The  second phase is to document

the  existing  software  fully  and  to  identify  all  opportunities   for

improvements without actually changing the object code.  The third phase is

to  make  the  improvements  to  produce new, high-quality software for the

system.

Skills:  

 Ability  to  learn  a  new microcontroller and its assembly- language development tools.  Ability to read schematics.

9. Title: Feasibility Study:  Port AVR Assembly to C Implementation

Advisor: Dr. David Pheanis

Description:

     The  General Motors STI (Standard Thermal Instrument)  uses  an  ATMEL

AT90S2313 AVR  8-bit microcontroller to collect frequency data from signals

in a vehicle under  test.   The  existing software is in assembly language.

The mission for this project is to  prove  or  disprove  the feasibility of

porting  the  software  into  C  within  the  constraints of the  processor

architecture and the given hardware.  A proof of  feasibility would include

a working implementation while a proof of infeasibility  would convincingly

demonstrate why the use of C is not feasible.

 Skills:  

Proficiency in C programming.   Ability to learn a new micro-

controller.  Ability to read a schematic.

10. Title: Interpreter for code compaction

Advisor: Dr. Yann-Hang Lee and Donald Alpert

Description:

Size is more important than speed for most embedded code.  Many embedded

architectures have  created options for code compaction using alternate

instruction encoding (e.g., ARM Thumb).  This project would explore options

for representing embedded applications in optimally compact  code with

interpretation instead of specialized ISA.  Code size will be compared to an

optimized ISA as well as HW-based code compression schemes (e.g., PowerPC

and Michigan  research by Trevor Mudge).

11. Title: Develop assembly-optimized libraries for common signal processing and media functions (e.g.,  FFT, FIR, DCT) on RISC1K architecture 

Advisor: Dr. Yann-Hang Lee and Donald Alpert

12. Title: Random Instruction Test Generation

Advisor: Dr. Yann-Hang Lee and Donald Alpert

Description:

Develop random instruction test (RIT) generation tools and environment to

validate RISC1K  implementations.  May involve several sub-projects,

including (1) modifications to simulator  for instruction rollback, state

initialization, event synchronization, and multi-threading, ( 2) biased,

pseudo-random test generation and rollback, and (3) event stimulation tools.

13. Title: Characterize and performance of Snort intrustion detection software (IDS) on simulator

Advisor: Dr. Yann-Hang Lee and Donald Alpert

Profile snort in C to identify hotspots, then simulate hotspots on Risc1K.

Characterize  performance in terms of memory locality, branch prediction,

other important effects.  Propose  and evaluate optimizations to data

structures, memory layout, and code.

