
CS213: Introductionto ComputerSystems

Spring2000

1. Organization

Instructors:
GuyE. Blelloch ToddC. Mowry
DH 4307(temporarily) WeH 8125
x8-6245 x8-8199
blelloch@cs.cmu.edu tcm@cs.cmu.edu
Tue3:30–4:30pm Fri 10-11am

TAs:
AngelaDemkeBrown Patrick Chiu JunGao TedWong AntoniaZhai
WeH 3711 WeH 3108 WeH 7110 Wean8101 Wean8301
x8-1557 TBD x8-7670 x8-3060 x8-3074
demke@cs.cmu.edu ppc@andrew jungao@cs.cmu.edutmwong@cs.cmu.eduzhaia@cs.cmu.edu
Tu 2:30–3:30pm Fr 2:30-3:30pm Wed4-5pm Th 1-2pm Wed3-4pm

Class Secretary:
MauryBurgwin
WeH 8124
x8-4740
mburgwin@cs.cmu.edu

Lecture:
TueThu9:00-10:20,WeanHall 7500

Recitations:
A Mon 10:30–11:20 OSC(Old StudentCenter)203 AntoniaZhai
B Mon 11:30–12:20 OSC(Old StudentCenter)203 TedWong
C Mon 12:30–1:20 OSC(Old StudentCenter)203 Patrick Chiu
D Mon 1:30–2:20 OSC(Old StudentCenter)203 JunGao
E Mon 2:30–3:20 OSC(Old StudentCenter)203 AngelaDemkeBrown

Web page: www.cs.cmu .e du/ af s/c s/ aca demic /cl as s/1 5213- s0 0/w ww/
Newsgroup: cmu.cs.cla ss. cs 213
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2. Objectives

Ouraimin CS213is to helpyoubecomeabetterprogrammerby teachingyouthebasicconceptsunderlying
all computersystems.We wantyou to learnwhat really happenswhenyour programsrun, so that when
thingsgowrong(asthey alwaysdo)youwill have theintellectualtoolsto solve theproblem.

Whydoyouneedtounderstandcomputersystemsif youdoall of yourprogrammingin highlevel languages?
In mostof computerscience,we’re pushedto makeabstractionsandstaywithin their frameworks. But,
any abstractionignoreseffects that canbecomecritical. As an analogy, Newtonian mechanicsignores
relativistic effects. The Newtonianabstractionis completelyappropriatefor bodiesmoving at lessthan
0.1c,but higherspeedsrequireworkingat agreaterlevel of detail.

Our 21X sequenceworksasfollows: 211is basedona simplifiedmodelof programexecution.212builds
furtherlayersof abstraction.213introducesgreaterdetailaboutsystembehavior andoperation.Thisgreater
detail is neededfor optimizingprogramperformance,for workingwithin thefinite memoryandword size
constraintsof computers,andfor systems-level programming.

The following "realities" aresomeof the major areaswherethe abstractionswe teachin 211/212break
down:

1. Int’s are not integers, Float’s are not reals. Our finite representationsof numbershave signifi-
cant limitations,andbecauseof theselimitations we sometimeshave to think in termsof bit-level
representations.

2. You’vegottoknowassemblylanguage. Evenif youneverwriteprogramsin assembly,Thebehavior of
aprogramcannotbeunderstoodsometimespurelybasedon theabstractionof ahigh-level language.
Further, understandingtheeffectsof bugsrequiresfamiliarity with themachine-level model.

3. Memorymatters.Computermemoryis notunbounded.It mustbeallocatedandmanaged.Memory
referencingerrorsareespeciallypernicious.An erroneousupdatingof oneobjectcancauseachange
in somelogically unrelatedobject. Also, thecombinationof cachingandvirtual memoryprovides
thefunctionalityof a uniformunboundedaddressspace,but not theperformance.

4. There is more to performancethanasymptoticcomplexity. Constantfactorsalsomatter. Thereare
systematicwaysto evaluateandimproveprogramperformance

5. Computersdomore thanexecuteinstructions.They alsoneedto getdatain andoutandthey interact
with othersystemsovernetworks.

By the endof the courseyou will understandthese“realities” in somedetail. As a result,you will be
preparedto takeany of theupperlevel systemsclassesatCarnegie Mellon. Evenmoreimportant,youwill
have learnedskills andknowledgethatwill helpyou throughoutyourcareer.

Goodluck!

3. Textbook

CS213 is a uniquecoursefor which no completetextbookexists. During thesemester, however, we will
handout someclassnotesthat have beendevelopedby ProfessorsBryant andO’Hallaron. They plan to
eventually turn thesenotesinto a textbook. Also the the following will serve asa referencetext for the
course:
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SamuelP. HarbisonandGuy L. SteeleJr., C: A ReferenceManual,Fourth Edition, Prentice
Hall, 1995.

4. Course Organization

Yourparticipationin thecoursewill involvefive formsof activity:

1. Attendingthelectures.

2. Participatingin therecitations.

3. Homework andlaboratoryassignments.

4. Readingthetext andsupplementaryhandouts.

5. Exams

Attendancewill not be takenat the lecturesor recitationsections.You will beconsideredresponsiblefor
all materialpresentedat thelecturesandrecitations.Lectureswill coverhigher-level concepts.Recitations
will bemoreapplied,coveringimportant“how-to’s”, especiallyin usingtoolsthatwill helpyoudothelabs.
In addition,therecitationswill helpclarify lecturetopicsanddescribeexamcoverage.

Therewill betwo typesof assignmentsin thisclass.Labassignmentswill bemulti-weekefforts (in groups
of up to 2) providing in-depthunderstandingof someaspectof computersystems.Labswill involvesome
combinationof C andassemblyprogramming,andsomewill involve performancemeasurements.Labs
will alwaysbehandedout in classon Thursdayandduea coupleof weekslateronaWednesday.

Homeworkassignmentswill be1-weekefforts (thatyouwork on individually) thatinvolvesolvinga series
of smallerproblems.Thesolutionto many of thesewill involvewriting smallC programs.Homeworksare
designedto bedrills to helpyougetpracticefor examproblems.Homeworkswill alwaysbehandedoutat
classonTuesdayandduethefollowing Monday.

5. Getting help

For urgentcommunicationwith theteachingstaff, it is bestto sendelectronicmail (preferred)or to phone.

If you want to talk to a staff memberin person,rememberthat our postedoffice hoursaremerelytimes
whenweguaranteethatwewill bein ouroffices.Youarealwayswelcometo visit usoutsideof officehours
if youneedhelpor wantto talk aboutthecourse.However, weaskthatyoufollow afew simpleguidelines:

� Prof. Blelloch and Prof. Mowry normally work with their office doorsopenandwelcomevisits
from studentswhenever theirdoorsareopen.However, if theirdoorsareclosed,they arebusywith a
meetingor aphonecall andshouldnotbedisturbed.

� TheTAs shareofficeswith otherstudents.To avoid disturbingthesestudents,pleasesendmail or
zephyrbeforevisiting aTA outsideof officehourssothey canarrangeto meetyou.

We will usetheWebasthecentralrepositoryfor all informationabouttheclass.Theclasshomepageis at

www.cs.cmu .e du/ af s/c s/ aca demic /c las s/1 5213- s0 0/w ww/

3



UsingtheWeb,youcan:

� Obtaincopiesof any handoutsor assignments.This is especiallyusefulif youmissclassor youlose
yourcopy.

� Readclarificationsandchangesmadeto any assignments,schedules,or policies.

� Find links to any electronicdatayouneedfor yourassignments

We have alsosetup a news groupfor this class,cmu.cs.cl ass .c s21 3. This groupwill be usedby
membersof theteachingstaff to postannouncementsandclarifications.Youmayalsopostto this groupto
makequeries.

6. Policies

Working in Groups

For homeworkassignments,youwill work by yourself.For labassignmentsyoumaywork in groupsof up
to 2 people.It is up to you to form andregulateyour own groups.If you arenot happywith your partner,
youarefreeto find anotherpartner. Youmayalsowork by yourself.

Handing in Assignments

All assignmentsaredueat11:59pm(oneminutebeforemidnight)ontheduedatespecifiedontheassignment
(typically a Wednesday).All handinsareelectronic,usuallyconsistingof oneor morefiles thatareto be
copiedto a specifieddirectory. The writeup for an assignmentswill provide detailsaboutthe handin
procedurefor thatassignment.

Penalties for Late Assignments

Late assignmentswill be docked20% eachday for the first two days. Assignmentsmore than2 days
latewill not beaccepted,unlessyou have arrangedfor anextensionin advancewith Prof. Blelloch. For
example,supposeanassignmentisdueat11:59pmonWed. If youhandit in betweenmidnightand11:59pm
Thursday, you will bedocked20%. If you turn it in betweenmidnight and11:59pmFriday, you will be
docked40%. Youwon’t beableto turn it in atall after11:59pmFriday.

Making up Exams and Assignments

Missedexamsandassignmentsmorethan2dayslatecanbemadeup,butonly if youmakepriorarrangements
with Prof. Blelloch. However you shouldhave a goodreasonfor doingso. It is your responsibilityto get
yourassignmentsdoneontime. Besureto work far enoughin advanceto avoid unexpectedproblems,such
asillness,unreliableor overloadedcomputersystems,etc.

Appealing Grades

After eachexam,homework,andassignmentis graded,wewill sendeachof youapersonalizedemailwith
your grade. You have sevencalendardaysfrom thedatewe sendtheemail to appealyour grade. If you
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have questionsaboutthegradeyou received on anassignment(homework or lab), pleasetalk first to the
personin chargeof theassignment,whowill beclearlyidentifiedin thewriteup. If youarestill notsatisfied,
pleasecomeandvisit oneof theProfessors.If you have questionsaboutanexamgrade,pleasevisit Prof.
Blellochdirectly.

Final Grade Assignment

Eachstudentwill receive a numericscorefor thecourse,basedonaweightedaverageof thefollowing:

� Assignments: The assignmentswill count a combinedtotal of 50% of your score. The exact
weightingof thedifferentassignmentswill be determinednearthe endof thecoursebasedon our
perceptionof therelative effort required.In any case,eachhomework will count2%,while eachlab
will count8–12%of your score.Sincesmalldifferencesin scorescanmakethedifferencebetween
two lettergrades,you’ll wantto makea seriouseffort oneachassignment.

� Exams: Therewill betwo in-classexams,eachcounting12.5%,plusa final counting25%.

Gradesfor thecoursewill bedeterminedby acurve. Thetotalscorewill beplottedasahistogram,andthen
approximatecutoff pointsfor the different letter gradeswill be determined.Individual cases,especially
thosenearthecutoff pointsmaybeadjustedupwardordownwardbasedonfactorssuchasattendance,class
participation,improvementthroughouttthecourse,final examperformance,andspecialcircumstances.

Cheating

Youmustdo yourhomework assignmentsby yourself.Your lab assignmentsallow collaboration,but only
with the othermemberof your projectgroup. Eachlab assignmentmustbe the solework of the group
turning it in. Assignmentswill be closelymonitoredby automaticcheatcheckers,andstudentsmay be
askedto explain any suspicioussimilarities.Thefollowing areguidelinesonwhatcollaborationoutsideof
yourgroupis authorizedandwhatis not:

What is Cheating?

� Sharingcodeor otherelectronicfiles: eitherby copying,retyping,lookingat or supplyinga copyof
afile.

� Sharingwrittenassignments: Lookingat,copying,or supplyinga assignment.

What is NOT Cheating?

� Clarifying ambiguitiesor vaguepointsin classhandoutsor textbooks.

� Helpingothersusethecomputersystems,networks,compilers,debuggers,profilers,or othersystem
facilities.

Besureto storeyourwork in protecteddirectories.

Theusualpenaltyfor cheatingis to beremovedfrom thecoursewith a failing grade.Wealsoplacearecord
of theincidentin thestudent’spermanentrecord.
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7. Facilities: Intel Computer Systems Cluster

Intel hasgenerouslydonateda clusterof 25 Linux-basedPentiumIII servers,specificallyfor CS213,that
we will usefor all labsandassignments.TheclassWebpagehasdetails.

8. Class Schedule

Thetentative schedulefor theclassis givenbelow. Thenotation“H
�
” indicatesa homework assignment,

while “L
�
” indicatesa lab. Any changeswill beannouncedon theclassnews group.An updatedschedule

will be maintainedon the classweb page. Readingsare from Harbisonand Steele. You will also be
responsiblefor thematerialcoveredin thehandoutsandlecturenotes.Theduedatesgivenin theschedule
actuallyreferto thenightbefore(e.g.Lab1 is dueonWednesdayFeb. 2 at 11:59pm).

Class Date Day Topic Reading Assignments Who
1 1/18 Tu Overview Both
2 1/20 Th Bits andbit operation 6.1–6.2,7.6.3,7.6.6–7.6.7 L1 Out GB
3 1/25 Tu IntegerRepresentation 5.1 GB
4 1/27 Th IntegerArithmetic 7.6.1,7.6.2 GB
5 2/1 Tu MachineModel H1aOut TCM
6 2/3 Th ControlFlow L1 Due TCM
7 2/8 Tu Procedures H1aDue,H1bOut TCM
8 2/10 Th StructuredData 5.3–5.4 L2 Out TCM
9 2/15 Tu HeterogeneousData 5.6–5.7 H1bDue,H2 Out TCM
10 2/17 Th FloatingPoint 5.2 GB
11 2/22 Tu Linking H2 Due GB
12 2/24 Th ExceptionalControlFlow L2 Due GB
13 2/29 Tu Exam#1
14 3/2 Th MemoryManagementI 14,16 L3 Out GB
15 3/7 Tu MemoryManagementII H3 Out GB
16 3/9 Th MemoryReferencingErrors GB
17 3/14 Tu MemoryTechnology H3 Due TCM
18 3/16 Th Caches L3 Due TCM
19 3/21 Tu CachePerformance TCM
20 3/23 Th Virtual Memory L4 Out TCM

3/28 Tu SpringBreak
3/30 Th

21 4/4 Tu MemorySystem H4 Out TCM
22 4/6 Th PerformanceOptimization TCM
23 4/11 Tu NetworkingTechnology H4 Due GB
24 4/13 Th InternetProtocol L4 Due,L5 Out GB
25 4/18 Tu Exam#2 H5 Out
26 4/20 Th NetworkProgramming GB
27 4/25 Tu WWW ComputingI H5 Due TCM
28 4/27 Th WWW ComputingII TCM
29 5/2 Tu PerformanceEvaluation L5 Due TCM
30 5/4 Th WrapUp GB
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