CSE P548:Com puter
Archiecture
Spring 2005

Lectures:W 6:30-9:20 AC 305

hstmctor/TA

e Susan Eggers,AC 586,543-2118,
eggers@ cswashhgton edu

e O ffice Hours: by phone, Tuesdays through
Thursdays

e Doughs Low ,AC 610,616-8124,
doughs@ cswashihgton edu

e O ffice Hours: em ailto setup an
appoitm ent

Course M ateral

The purpose of this course i to give you a bmwad understanding of the concepts
behind severmladvanced m twarchiectumal fatuies h today’s m Copmocessors and
to iflustate those concepts w ih appmopriate usually m odem) m achhe exampks.W e
w il cover the mtonak forand the desins of stategies for hstucton sets, dynam &
bmanch preditbn, mulpk-nstucton ssue, dynamit futofomer nstuctbn
sched-ulng, mukthreaded processors, shared m em o1y m ukbwocessors, and, if there
i tine, datafbw machhes. Some of these topis equie some understanding fiom
what & nom aly thought of as undegraduate m atera]; for these, we lbriefly wmvew
thatm aterial, and then go on fiom there.

You willaugm ent yourknow kdge of the arhiecturmlschem es by dohg experin ental
studis that examhe and compam the perbmance of seveml alematie
inpkmenwtons for a partcubr fate. Her you wil kam how t desin
archiectuml experinents, how to choose metrcs that best flustate a feature’s
perfom ance, how © analze perom ance data and how o wrie up your experin ent
and esults - allskills con puterarchiects, and, actualy, rsearchers and devebpers
1 any appled subfel of com puterscEnce, use on a egubrbass.

Lectues w il be posted h ourweb area by 3pm the day of chss. You woul beneft
fiom prithg them outh cobrand brhghg them © chss.

Reading

e M ostreadig assygnm ents w illbe taken fiom Com puter
Archiecture :A Quantiative Approach by John L.
Hennessy & Davil A . Patterson, M organ Kaufn ann,
2003 .To getthe m ostoutofthe kctures, read the
m ateralbefore topis are discussed nchss.My
Ectures won'tnecessarly ©low the sam e oxderof
subtopts as the textand m httake a differentshnt; I
think youILfind thatreadig the nuts and bols appmach
ofthe authors before chss © be hebfil

There willalo be som e suppkm entary readig thatyou
w illbe abk to access fiom the course web pages.

Schedulk

There & a weekl scheduk i the course
web area. The scheduk willtellyou what
topls we willcoverand when, what
rradig should be done before you com e
to a partcubr Ecture, and when progcts
are due and exam s w illbe hell. ITlbe
updatihg this scheduk conthuousl, as I
pEn each kcture. So you shoul check
frequently, so thatyou can antcipate what
materalwe w illbe covering.

Class Discussion

e Shce each chss I a whopphg three

hours bng, they w fllalllve ordE because
ofthe qualty ofourdiscussions. So thinhk
aboutwhatyou*te rad forthe upcom hg
Ecture and aboutthe m ateraln the
prvbus kctur before each chss and
com e prepared to ask and answer
questns, presentyouropihins of the
archiecture schem es we dicuss and offer
alematives.




Exam sProgcts

There willbe a fhal

The profcts w illbe experin entalstudes thatw illgie you

experence h evaliathg archiecture features and hone your

htuibns aboutthe perform ance mam firatbns of changhg certan

aspects of therin plm entaton. Experin ents w flusually be done

ushg the SinpkScakhrsimuhktor. Doughs willexphih how to use

the sinuhtor.

® You can work h team s of two students foreach profct. You shoull
be wih a diferentparmer reach assnm ent.

e AThom ework w illbe assned early enough 1 the week thatyou w il
have tin e o rad toverand chrify any ssues before the weekend
whih s when Iassum e m ostofyou w illbe dohg the hom ework).

e Allprofctrepons ar due atthe beghnihg ofchss;no hte

asspnm ents w illbe accepted.

Grading

e G rades willbe com puted usig the
olbw hg approxin ate wehting: fnal=
30% and profcts = 70% .Thsmay
change, dependig on the size ofthe
proEcts.

Collaboration

e D iscussig the course contentw ih felow
students ¥ an effective way t© kam the
materal, and & encouraged.How ever, the
exam mustrepresentyourown m astery of
the m ateria], and profcts m ust represent
the contrbutn ofyourteam .

Com m unicating

¢ W e wilcommuniate a btthough e-mail Doughs and Iw illbe

m ailhg outassnm ents and chriftatbons ofthe assgnm ents, i
needed.And you shouH use e-mailforaskihg and answerhg each
others'questons. Butifyou have questbns thatneed a detaied or
bng exphnaton, twoul be much easkerto caled durhg ouroffice
hours.) Therefore you shoul regsteron the chss mailng Ist
Inmediately. To add yourse¥to the chss em aillst, you can visit
http ;/fn adin an .cs washhgton edu/fm ain an/listhfo csep548 .
Alematiel you can em ailcsep548-request® cs washhgton edu

w ih the word 'hed" 1 the sub®ctto etum a m essage lsthg allof
the em ailcom m and optbns. The lstarxchies can be accessed by
clckng on the very fistURL on the st "hom e page":

http /fn aiin an .cs washigton edu/m aiin an/listho £sep548 .

The diectnk B

http :/fn aiin an cs washihgton edu/m aiin an private sep548 .

Schedulk

Week Topic Reading Homework Assigmnents

[Let your eyes float over chapter L We wn't cover this
[Arclitecture overview  [in class; butit s good for your general background in
[computer achitecture.

1 - ake the exam; due April
a0 ez doptr 3 Thisis 3 gond sy of ls

ackeround instrnction set design material. Gaze at
[usimetin ot design lAppendix D. Gaze is a more cmsory reading than.

speedread.

31

[Specdread sections A 1- A3 This is a good summary of the
loasies of pipelining and s suplementafion, which you willaced|

[Basics of pipelining o knoww to understand the more advanced material n this
2 [course. Tl be covering i, but quickly, a the beginning of
prt fecture

[Dynaunic branch prediction |[Read sections 34 and 3.5

[Predicated esecution [pp-340.344,356,355.

[Foad A28 to A-45 and A-54 to A-56. The begasing of
lection 4.5 i optional

[Exceptions & pipelining

[Superscalars |Read pp.215-220.
3 [Overview of dmamic
413 [scheduling

Fomaslo's sgortion—|iesdpp 155152

[Read pp. 181184, 220-224.

Scheduk Q)

[R10000-style dynammic |[The Srcih/Soli aricle o superscalars
scheduling (a physical (The R10000 aricle. Read from Regster mapping, p. 32
register pool) h Regiter fles, p. 35.

420 [Pentiun-style dynaunic

[Read pp. sections 3.7, 3,10 and 3.13. Two articles on the

schedulng (rearder bnffers) [ *2 PP, 7o 8 2002 0

‘. 304314 cover 2 techriques that we have aready
[Soffwaze techuiques to | discussed. IFyou want our authors' take on them, i s the
lexploit ILP lace to read. Pp. 329-340 cover compile techiques that we.
il discuss briefy.
adpp. 315319
2 section 4.7 and the LA-64 papers. In the HP/lztsl

5 Jachitecture paper omi:the memory model, soffwate,
427 |VLIW machines ipelinng, & foating point. In the Inel implementation paper,

. Lh-432 compatibily & machne
esousces per port In the MPR paper, read orly the fist 4
ages. There s alo a crtie by a nval

[Fardware support for

|compiler speculation adre 345-31

e e 10

[Basics of caches cod pp 390410, 423430
6 [Advanced caching ad pp. 410413, section 54, pp. 430-435, sections 5.6,
54 [echmiques 57

ad sections 5.8, 5.9.




Scheduk @)

[Fead the Tera paper (BS, PDE) Tera's runtime system (not
justin case the OS/RT students are

faserected)
[Simultaneons [Read section 6.9 and the SMT paper
[Overview of [Read section 6.1

[Cache colerence, snooping.
|aud directory protocols__ |24 secions 6.3- 6.6

[Read section 6.7

[Catel up with whatever has been left wdone.
[Discussion of the fina
[Cowse evalnations.

[Andrew Petersen on Quantun Computing.

(Cuurent architecture.
S [WaveSc:

research s UN S guet .5

[Fosakers: [Margavet Martonosi on ZebraNet

[Seheduled final at 8:30pm to 10.20pm_Cleatly, we'll choose another fime. Il be at the architecture conference Sunday -
[Wednesday, June S - June 8. Douglas will proctor the exam.




