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1. Organization
Instructors:
RandalE. Bryant David R. O’Hallaron
WeH 7128 WeH 8125
x8-8821 x8-8199
RandyBryant@cs.cmu.edu droh@cs.cmu.edu
Tuel10:30-11:30am Tue10:30-11:30am
TAs:
ChrisColohan Larry Greenfield Kip Walker
WeH 5101 WeH 3130 WeH 8218
x8-8139 x8-8735 x8-7555

colohan+@cs.cmu.eduleg+@andrer.cmu.edu kwalker@cs.cmu.edu
Wed, 3:00—4:00pm Wed,12:00-1:00pm Wed,2:00-3:00pm

Class Secretary:
JoanMaddamma
WeH 7121
x8-7656
jfm@cs.cmu.edu

Lecture:
TueThu 9:00-10:20WeanHall 7500

Recitations:

Mon 10:30-11:20 StudeniCenter203 ChrisColohan
Mon 11:30-12:20 StudeniCenter203 ChrisColohan
Mon 12:30-1:20 StudentCenter203 Larry Greenfield
Mon  1:30-2:20 StudentCenter203 Kip Walker
Mon  2:30-3:20 StudentCenter203 Kip Walker

mooOw>

Web page: www.cs.cmu .e du/ af s/c s/ academic/cl ass/1 5213-f9 8/w ww
Newsgroup: cmu.cs.cla ss. ¢s213



2. Objectives

Ouraimin CS213isto helpyoubecomebetterprogrammeby teachingyouthebasicconceptainderlying
all computersystems.We wantyou to learnwhat really happensvhenyour programsun, sothatwhen
thingsgowrong (asthey alwaysdo) youwill have theintellectualtoolsto solve theproblem.

Whydoyouneedo understandomputesystemsf youdoall of yourprogrammingn highlevellanguages?
In mostof computersciencewe're pushedio makeabstractiongandstaywithin their framevorks. But,
ary abstractiongnoreseffects that can becomecritical. As an analogy Newtonian mechanicsgnores
relatvistic effects. The Newtonianabstractions completelyappropriatefor bodiesmoving at lessthan
0.1c,but higherspeedsequireworking at agreaterevel of detail.

Our 21X sequencavorksasfollows: 211is basedn a simplifiedmodelof programexecution.212builds

furtherlayersof abstraction213introducegreatedetailaboutsystenbehaior andoperation.Thisgreater
detailis neededor optimizing programperformancefor working within the finite memoryandword size
constraintof computersandfor systems-leel programming.

The following "realities" are someof the major areaswherethe abstractionsve teachin 211/212break
down:

1. Int's are not integers, Float's are not reals. Our finite representationsf numbershave signifi-
cantlimitations, and becausef theselimitations we sometimeshave to think in termsof bit-level
representations.

2. You'vegotto knowassemblanguage Evenif youneverwrite programsn assemblyThebehaior of
aprogramcannotbe understoodometimepurelybasecn theabstractiorof a high-level language.
Further understandinghe effectsof bugsrequiredamiliarity with the machine-lgel model.

3. Memorymatters.Computermemoryis notunboundedIt mustbeallocatedandmanagedMemory
referencingerrorsareespeciallypernicious.An erroneousipdatingof oneobjectcancauseachange
in somelogically unrelatedobject. Also, the combinationof cachingandvirtual memoryprovides
thefunctionality of a uniformunboundedddresspacebut notthe performance.

4. Thee is more to performancehan asymptoticcompleity. Constanfactorsalsomatter Thereare
systematiavaysto evaluateandimprove programperformance

5. Computerglo more thanexecuteinstructions.They alsoneedto getdatain andoutandthey interact
with othersystemsover networks.

By the end of the courseyou will understandhese“realities” in somedetail. As a result,you will be
preparedo takeary of theupperlevel systemglassest Carngie Mellon. Evenmoreimportant,you will
have learnedskills andknowledgethatwill helpyouthroughoutyour career

Goodluck!

3. Textbook

This is a totally new coursefor which no completetextbook exists In fact, your instructorswill probably
endup having to write it! In theinterim, thefollowing will sene asthetext for thecourse:

Brian W. KernighanandDennisM. Ritchie, TheC ProgrammingLanguage SeconcEdition,
PrenticeHall, 1988.



ThistheclassicK & R book,the standardagainstwhich all referencamanualsarecompared.Althoughit
only providespartial coverageof the coursematerial,it is an essentiapart of every computerscientists
library.

4. CourseOrganization

Your participationin the coursewill involve five formsof actiity:

. Attendingthelectures.

. Participatingin therecitations.
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3. Homework andlaboratoryassignments.

4. Readinghetext andsupplementarpandouts.
5

. Exams

Attendancewill notbe takenat the lecturesor recitationsections.You will be consideredesponsibldgor
all materialpresentedtthelecturesandrecitations.Lectureswill cover higherlevel conceptsRecitations
will bemoreapplied,coveringimportant‘how-to’s”, especiallyin usingtoolsthatwill helpyoudothelabs.
In addition,therecitationswill helpclarify lecturetopicsanddescribeaxam coverage.

Therewill betwo typesof assignments this class.Lab assignmentwill be multi-weekefforts providing
in-depthunderstandingf someaspecbf computersystemsLabswill involve somecombinatiorof C and
assemblyprogrammingandsomeuwill involve performanceneasurementsHomevork assignmentsvill
1-weekefforts thatinvolve solvinga seriesof smallerproblems.The solutionto mary of thesewill involve
writing smallC programs.

5. Getting help

For urgentcommunicatiorwith theteachingstaf, it is bestto sendelectronicmail (preferred)or to phone.

If you wantto talk to a staf memberin personremembethat our postedoffice hoursare merelytimes
whenwe guarante¢hatwe will bein ouroffices. Youarealwayswelcometo visit usoutsideof office hours
if youneedhelporwantto talk aboutthe course.However, we askthatyoufollow afew simpleguidelines:

e Prof. BryantandProf. O’Hallaron normally work with their office doorsopenandwelcomevisits

from studentavheneer their doorsareopen.However, if theirdoorsareclosedthey arebusywith a
meetingor a phonecall andshouldnot bedisturbed.

e The TAs shareofficeswith otherstudents.To avoid disturbingthesestudentspleasesendmail or
zephyrbeforevisiting a TA outsideof office hourssothey canarrangeto meetyou.

We will usethe Webasthecentralrepositoryfor all informationaboutthe class.Theclasshomepageis at
www.cs.cmu .e du/ af s/c s/ academic/c las s/1 5213- f9 8/www

UsingtheWeb,you can:



e Obtaincopiesof ary handout®r assignmentsThis is especiallyusefulif you missclassor youlose
your copy.

e Readclarificationsandchangesnadeto ary assignmentschedulespr policies.

e Findlinksto ary electronicdatayou needfor your assignments

We have alsosetup a news groupfor this class,cmu.cs.cl ass.c s213. This groupwill be usedby
memberf theteachingstaf to postannouncementsndclarifications.You mayalsopostto this groupto
makequeries.

6. Policies

Workingin Groups

For bothhomevorksandlabs,youmayworkin groupsof upto 2 people.lt is upto youto form andregulate
yourown groups.If youarenothappywith your partneryou arefreeto find anotherpartner Youmayalso
work by yourself.

Handing in Assignments

All assignmentaredueat 12:01am(oneminutepastmidnight) on the specifiedduedate. All handinsare
electronicusuallyconsistingof oneor morefilesthatareto be copiedto a specifieddirectory Thewriteup
for anassignmentwill provide aboutthe handinprocedurdor thatassignment.

Penaltiesfor Late Assignments

Lateassignmentwill bedocked?0%eachdayfor thefirst two days. Assignmentsnorethan2 dayslatewill
not beacceptedynlessyou have arrangedor anextensionin advancewith your instructors.For example,
supposenassignmenis dueat 12:01amon Thursday If you handit in betweenl2:02amThursdayand
12:01amFriday, youwill bedocked20%. If youturnit in betweerl2:02amFridayand12:0lamSaturday
youwill bedocked40%. Youwon't beableto turnit in atall after12:01amSaturday

Making up Examsand Assignments

Missedexamsandassignmentsiorethan2 daydatecanbemadeup,butonly if youmakepriorarrangements
with Prof. O’Hallaron. However you shouldhave a goodreasorfor doingso. It is your responsibilityto
getyourassignmentdoneon time. Be sureto work far enoughin adwvanceto avoid unexpectedproblems,
suchasillness,unreliableor overloadedccomputersystemsetc.

Appealing Grades

After eachexam,homevork,andassignmernis gradedProf. O’Hallaronwill sendeactofyouapersonalized
emailwith your grade(aswell asall of your previous grades).You have seven calendadaysfrom thedate
he sendgheemailto appealyourgrade.



If you have questionsaboutthe gradeyou receved on an assignmenthomevork or lab), pleasetalk first
to the personin chage of theassignmentwho will be clearlyidentifiedin thewriteup. If you arestill not
satisfied pleasecomeandyvisit Prof. O’Hallaron.

If you have questionsaboutanexamgrade pleasevisit Prof. O’Hallarondirectly.

Final Grade Assignment

Eachstudentwill receve a numericscorefor the course pbasedn aweightedaverageof the following:

e Assignments: The assignmentsvill counta combinedtotal of 50% of your score. The exact
weightingof the differentassignmentsvill be determinechearthe endof the coursebasedon our
perceptiorof therelative effort required.In arny casegachhomevorkwill count3—5%,while eachab
will count8-12%o0f your score. Sincesmalldifferencesn scorescanmakethe differencebetween
two lettergradesyou’ll wantto makea seriouseffort on eachassignment.

e Exams: Therewill betwo in-classexams,eachcounting12.5% plusafinal counting25%.

Gradedor thecoursewill bedeterminedy acurve. Thetotal scorewill beplottedasahistogramandthen
approximatecutoff pointsfor the differentletter gradeswill be determined.Individual casesgspecially
thosenearthecutoff pointsmaybeadjustedipwardor downwardbaseddn factorssuchasattendance;lass
participationjmprovementthroughtthe coursefinal exam performanceandspecialcircumstances.

Cheating

All of your assignmentallow collaboration put only with the othermemberof your projectgroup. Each
assignmentnust be the sole work of the groupturning it in. Assignmentswill be closely monitored,
andstudentamay be askedto explain arny suspicioussimilarities. The following are guidelineson what
collaboratioroutsideof your groupis authorizecandwhatis not:

What is Cheating?

e Sharingcodeor otherelectionicfiles eitherby copying,retyping,looking at or supplyinga copy of
afile.

e Sharingwritten assignmentsLooking at, copying,or supplyinga assignment.
What isNOT Cheating?

e Clarifying ambiguitiesor vaguepointsin classhandoutor textbooks.

e Helpingothersusethecomputersystemsnetworks,compilers,detuggersprofilers,or othersystem
facilities.

Be sureto storeyourwork in protecteddirectories.

The penaltyfor cheatingwill dependon the severity of the offenseandthe student$ pastrecordin this
regard. At theveryleastthe studentwill begivenascoreof O for theassignment.



7. Facilities

We will usea clusterof Alphasfor thelabsandassignmentsThe classWeb pagehasdetails.

8. Class Schedule

Figure1 showvs the tentatve scheduldor the class. The notation“H:” indicatesa homevork assignment,
while “L 7" indicatesalab. Any changesvill beannouncedn theclassnews group. An updatedschedule
will be maintainecbnthe classwebpage.

Class| Date | Day | Topic Reading Asst Lecturer
1 08/25| Tue | Overvien Both
2 08/27 | Thu | Bits andbit operations 29 H1 Out REB
3 09/01 | Tue | Integer Representations 2.2-2.42."B11 REB
4 09/03| Thu | IntegerArithmetic 2.5-2.62.12 REB
5 09/08 | Tue | MachineModel REB
6 09/10| Thu | AlphalSA basics 3.2-3.7 H1 Due,H2 Out | REB
7 09/15| Tue | Alphaprocedures REB
8 09/17 | Thu | StructuredData 5.1-5.12 H2 Due,L1 Out | REB
9 09/22 | Tue | HeterogeneouBata 6.1-6.8 REB
10 | 09/24| Thu | IEEE FloatingPointFormat REB
11 | 09/29| Tue | ObjectCodeandProcesses | B8, B9 DROH
12 | 10/01| Thu | Asynchronougprocessing L1 Due,H3 Out | DROH
13 | 10/06 | Tue | Exam#1
14 | 10/08 | Thu | Memorymanagement 8.7 H3 Due,L2 Out | DROH
15 | 10/13| Tue | Memoryreferencingerrors DROH
16 | 10/15| Thu | GarbageCollection DROH
17 | 10/20| Tue | Memorytechnology REB
18 | 10/22| Thu | Caches L2 Due,H4Out | REB
19 | 10/27| Tue | Virtual Memory REB
20 | 10/29| Thu | Memorysystenmperformance H4 Due,L3 Out | DROH
21 | 11/03| Tue | Codeoptimization DROH
22 | 11/05| Thu | Performancdvaluation DROH
23 | 11/10| Tue | Benchmarking DROH
24 | 11/12| Thu | Networkingtechnology L3 Due DROH
25 | 11/17| Tue | Exam#2 L4 Out
26 | 11/19| Thu | TCP/IP DROH
27 | 11/24| Tue | Networkrouting DROH

11/26| Thu | Thanksgving

28 | 12/01| Tue | Application: BDDs REB
29 | 12/03| Thu | Application: Quakemodeling L4 Due DROH

Figurel: Tentatve ClassSchedule



