ECES12: Computer Microarchitectures: Hardware and Software

Wen-mei Hwu
215 CSL, 244-8270
w-hwu@uiuc.edu

PREREQUISITE: ECE412 (nev ECE511) and CS321 (or intemsireading).

REQUIRED TEXT:
1. EE512Class notes, Spring 2005
2. EE512Class Reading, Spring 2005.

RECOMMENDED TEXT:
1 TBD

OBJECTIVE: To address microarchitecture and sadiw issues in the design of modern computer sys-
tems. The course will e&r systems for both traditional and embedded applications.

EXAM: There will be onexam which ceers all lectures and reading assignments.

LECTURES: The lectures address the fallimg important issues of high performance computer design.
The emphasis, whemer possible, is on the traddefbetween hardare and softare in achieing high
performance at l@ cost.

. Instruction fetch and decoddiefency

. Pipelining and concurrenixecution

. Predication and speculation

. Data r@ister cache, and memory system design

. Eneigy consumption management

. Compatibility, software migration and binary translation
. Compilation complgity and cost

. DSP and application specific design considerations

. Multiprocessor considerations

PROJECT: Students are encouraged to join in pairs for the term profgath term project is dided
into two gages. Atthe first stage, students propose a eyiyoject that will caoer at least 10 articles or
papers. The end product of this stage is a one-page proposal plus a readling lae-page project pro-
posal mustplain hav the surey is related to the course objeai The contents of the swy reports
must be significantly ly@nd the lecture materials. Suggested topics for theegyreject include:

. high performance memory system design



. parallelization and program analysis

. runtime optimization and sofeawe migration issues

. compiler considerations in admced microarchitecture design

. operating system considerations in adeed microarchitecture design
. enelgy consumption reduction techniques

. application specific architecture and microarchitecture techniques
. future Bbrication and circuit impact on microarchitecture

The second stage will result in a seyveport between 5 and 10 pages in length io-¢elumn format.

You should also include a cgpof all referenced papers and documents as an attachment to the report,
preferably in a CD RM. Each team will be askl to gve d@ther a 30-min presentation or a 15-min pre-
sentation in classThe length will be determined according to the technical contents and relation to the
course objectie. The presentation slides should also be submitted at the end of the presentation.

Selected pngous term projects arevalable for cogying from Prof. Hwu. Outstanding term projects this
semester will be madevalable to the future classes. The emphasis of both stages of the term project
should be on the learning aspect rather than publication.

GRADING:
40% Exam  30% Project report  20% Project presentation 10% Classroom patrticipation

CLASS POSTING: There will be a web site (wwerhc.uiuc.edu/ece512) for the class information this
semestenMe will post announcements, lecture notes, haork solutions, and project information at the
web site.

Makeup Classes. | will be out of tavn a fev time during the semesteks a esult, we will hold seeral
makeup classes on Fridays, during the scheduled class time on Khn/Will announce these meatkp
classes at least one week ahead.

CONTACT INFORMATION: Students are required to send an e-mail to w-hwu@uiuc.edu by the third
lecture with the follaving information:

(1) full name, and campus ID

(2) homedepartment

(3) e-mailaddress

(4) office and/or home phone number

(5) researclarea

(6) expectations for the course, and

(7)  majorschedule constraints on potential malp classes.



