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5. Interfacing and communication,
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6. Functional organization,

/.. Multiprocessing and alternative architectures,

8. Performance enhancements, and

9. Architecture for networks and distributed systems
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® [he results from the survey are presented in this
Paper




T

Categ
- "“iuna =¥ NSOROY
AT JJJJFrJJ OGjCHDESIG e~

Didjitell Locfic Beslc]
lIgls Hror*ﬁ or Design

X}

5 rgy ar Processor Design

| 'rl\/ languiage Programming
J brp ¢ Assembly Programming

O vanted Assembly Programming
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= 7. Basic/High-Level Programming

-~ 8. Processor Simulator
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10. Advanced High-Level Programming
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12. Modifying Simulators
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= Xllinx's 4rtex—II Pro Development System
= Altera’s D velopment and Education Board
~ XESS’s XSA board
= UC B C Ber aley’s Calinx

mm,erual Logic and FPGA design tools used
f__.—_,_ﬁf‘:'ModeISm

~ = Synopsys VCS

— Xilinx ISE

— Altera Quartus II

— Aldec Active-HDL




Qj’]r]] JQF(“F:‘” A al tION tO0Is Usec
[i5/al CAD. tool from MIT
S 04 J\- graphical user interface to Synopsys VCS
Logjilpliste graphical tool for designing and simulating logic
CJJ”C-H_};E‘»

— munk system software tools from UC Berkeley

e _‘:' S|V BK/CEBOLLITA from the University of Washington

= == —*FunSIm/TlmS|m used at Cornell University

~ e Processor architectures implemented
— A subset of a well-known processor such as MIPS and Alpha
— An artificial processor architecture
® Beta is an educational RISC processor used in MIT
e PAW is a simple architecture used in the Princeton Univ.
® Mic-1 is a microarchitecture used in the Tanenbaum’s textbook
® SRC (Simple RISC Computer) is used in the Heuring’s textbook
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[ ALU operations, and control flows
routlnes and recursions

— Pro Jrrg ed I/O, interrupts, and exceptions

SAGVEGEE aSSEMBIY programming
= A simple timesharing OS kernel on the Beta processor at MIT
— — — An interpreter that simulates a subset of the MIPS-I ISA at
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-~ Stanford
S — SPIMbot contests at Univ. of Illinois—Urbana-Champaign
: — A dynamic memory allocator at Texas A&M Univ.
— SnakeOS Operating System on LC-3* at Univ. of Pennsylvania
* LC-3 an ISA used in the Patt and Patel’s textbook.



2 Targaia) e Pprocessor architectures
ENS6ta), MI fz\ |L.C-2K7 (designed and used at the Univ.
o )

/|]elg]] an—Ann Arbor), PowerPC, TA-32, PAW, LC-
3, SF ;:'.and x86.

s Proe 36601 simulators used
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ZBSIM for Beta
-T?j ~ = SPIMand GMIPC for MIPS
- — LC-3 Simulator and PennSim for LC-3

— SRC Assembler and Simulator
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Processe r Simulated

— I S C-2K7, a student-designed ISA, PAW, and LC-3

Advalr ced h_|gh -level language programming

= Parallell programming on clusters with MPI at Stanford
= ~"An interpreter to simulate UNIX file system at Berkeley

— ’*:' MIPS Multicore Simulator, and Multiplayer Network Tetris

=

"'.--_ - Game at Cornell

= — Use shared memory (pthreads) and message passing (MPI) to
compute the Mh prime number at Duke

— Write a multiprocessor program to do Quicksort running on
the MulSim shared-memory multiprocessor simulator at UC-
Davis
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> Using Sigulaitors =

= Jdtdml e cache parameters using CAMERA and study virtual
memony. Using CAMERA and! VMSIM at Berkeley.

8 CAMERA is a simple cache simulator

“V/MSIM is a virtual memory management simulator of a
- _computer system executing concurrent processes

‘é:* Jse the SimpleScalar to study benchmarking, branch
— '_ $red|ct|on algorithms, cache memory systems, chip

— - multiprocessors, and multithreaded processors

e Modifying Simulators
— MIC-1 microcode modification

— The code modification of sim-outorder in SimpleScalar to
explore a micro-architectural issue

— Extend the Mac-1 instruction set by adding a MDN instruction
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Iritagiclee iior helping educators to select and/or
reejiel ] ght Mamds-on assignments and projects
= sawellras tools.
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'l“Euture works

- — Evaluate and compare these hands-on assignments
and projects as well as tools.

— Adopt these hands-on assignments and projects as
well'as tools in an underrepresented institution
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