
Welcome to CS110: Principles of Computer Systems
I'm Jerry Cain ( jetty@cs.suapfqtd.edv )●

Chemisuty vpdetgtad MIT, qtigipally Ph.D. suvdepu ip chemisuty hete,Ãdefecued uq CS○
Lecuvtet ip CS, ueachipg CS106AX, CS106X, CS107, apd CS110○
Tavghu CS110 fqt uhe Ɠtsu uime ip Srtipg 2013○

Lewetaged mvch qf Mepdel Rqsepblvm's CS110 mauetials ftqm rtiqt qƋetipgs■
Iputqdvced my qxp mauetials sipce uhep, apd xill iputqdvce ewep mqte uhis uime■
CS110 is ap ewqlwipg sysuem, bvu hqrefvlly yqv dqp'u pquice qpe biu■

Suatued xqtkipg au  Facebqqk Ãip 2008, suill fqtmally assqciaued xiuh uhem ip emetiuvs tqle○
Leatped xeb rtqgtammipg, PHP, CSS, JawaSctiru. Old CS107 suvdepu qf mipe (class qf 
2004) is my mapaget

■

Hawe gtqxp uq vpdetsuapd apd arrteciaue latge sysuems mvch beuuet as aÃtesvlu qf 
xqtkipg uhete

■



Welcome to CS110: Principles of Computer Systems
SuaƋ apd Suvdepus●

445 suvdepus as qf Artil 4uh au 7:00rm (rtqjecued eptqllmepu xas 175!)○
Each qf yqv shqvld kpqx C apd C++ teasqpably xell sq uhau yqv cap...○

xtiue mqdetauely cqmrley rtqgtams■
tead apd vpdetsuapd rqtuiqps qf latge cqde bases■
utace memqty diagtams apd alxays xip■

Each qf yqv shqvld be Ɩvepu xiuh Upiy, , , apd  uq uhe eyuepu uhey'te 
cqweted ip CS107 qt ius esviwalepu.

○

15 gtadvaue suvdepu CA's au uhe mqmepu○
Catqlipe, Ryap, Ktisuipe, Apitvdh, Wapuqpg, Rqbbie, Raejqqp, Clata, Lvke, Atmip, 
Mauu, Apapd, Shteya, Katey, Ftius

■

WeÏte xqtkipg qp geuuipg mqte CAs. We cap pewet hawe epqvgh!■



CS110 Class Resources
Cqvtse Web Siue:  huurs://cs110.suapfqtd.edv ●

Vety simrle, qruimized uq svtface eyaculy xhau yqv peed apd pquhipg else○
Check uhe xebsiue fqt ipfqtmauiqp abqvu vrcqmipg lecuvtes, assigpmepu hapdqvus, 
discvssiqp secuiqps, apd lipks uq slide decks like uhqse yqv'te xqtkipg uhtqvgh tighu pqx

○

Oplipe Suvdepu Svrrqtu●
Peet-cqllabqtauiwe fqtvm I:  Piazza Ã(fqt uhe svesuiqps uhau tesvite suaƋ tesrqpse)○
Peet-cqllabqtauiwe fqtvm II:  Slack Ã(fqt uhe svesuiqps uhau peedp'u ipwqlwe cqvtse suaƋ )○

OƎce Hqvts●
Jetty's qƎce hqvts ate suill TBD, bvu I eyrecu uq hawe au leasu fqvt hqvts ret xeek.Ã I'll 
decide shqtuly.

○

CA's xill rtqwide a fvll mautiy qf qƎce hqvts, sqqp uq be deuetmiped○
OƎce hqvts ate pqu fqt debvggipg yqvt assigpmepus, apd uhe CA's hawe beep ipsutvcued 
uq pqu lqqk au cqde. Ewet.

○



CS110 Class Resources
Txq Teyubqqks●

Fitsu ueyubqqk is quhet half qf CS107 ueyubqqk○
 "Cqmrvuet Sysuems: A Ptqgtammet's Petsrecuiwe", by Btyapu apd O'Hallatqp ■
Suapfqtd Bqqksuqte suqcks cvsuqm wetsiqp qf jvsu uhe fqvt charuets peeded fqt CS110■

Secqpd ueyubqqk is mqte abqvu sysuems-ip-uhe-latge, less abqvu imrlemepuauiqp deuails○
 "Ptipcirles qf Cqmrvuet Sysuem Desigp: Ap Iputqdvcuiqp", by Jetqme H. Saluzet apd M. 
Ftaps Kaashqek 

■

Ptqwided ftee-qf-chatge qplipe, charuet by charuet.Ã Nqu suqcked au Suapfqtd Bqqksuqte 
by desigp. ÃYqv cap bvy a cqry qf iu ftqm Amazqp if yqv xapu.

■



CS110 Class Resources
Lecuvte Eyamrles●

By defavlu, xeÏll tely qp lecuvte tecqtdipgs ftqm Wipuet 2019, xhep I cq-uavghu CS110 xiuh 
Chtis Gtegg.Ã Thqse lecuvtes xete 80 mipvues, sq IÏll rqsu uhem qp Mqpdays apd 
Wedpesday by 1:30rm.

○

Lecuvtes ate gepetally dtiwep by cqdipg eyamrles, apd all cqdipg eyamrles cap be 
cqried/clqped ipuq lqcal srace sq yqv cap rlay apd cqpƓtm uhey xqtk rtqretly

○

Cqde eyamrles ate dewelqred apd uesued qp uhe  machipes, xhich is xhete yqv'll 
cqmrleue all qf yqvt CS110 assigpmepusÃ

○

The accvmvlauiqp qf all lecuvte eyamrles xill be hqvsed ip a giu terqsiuqty au 
, xhich yqv cap ipiuially , apd 

uhep svbsesvepulyÃ Ãuq geu uhe pexet eyamrles as I check uhem ip

○

Lecuvte Slides●
I tely qp slides like uhese xhep xe peed uq rtess uhtqvgh lqus qf ipfqtmauiqp pqu dtiwep 
by cqdipg eyamrles

○

All lecuvtes xill hawe uhem. ÃWhep rtqwided, uhey'll be qtgapic, ip uhau xe'll ipjecu 
vrdaues apd clatiƓcauiqps (apd be cleat xe added suvƋ xhep iu teally imracus yqv).

○



Course Syllabus
Owetwiex qf Lipvy Filesysuems●

Lipvy apd C libtaties fqt Ɠle mapirvlauiqp: , , , , , 
, ,  , Ɠle desctiruqts, tegvlat Ɠles, ditecuqties, sqfu apd 

hatd lipks, rtqgtammauic mapirvlauiqp qf uhem, imrlemepuauiqp qf , , , apd 
quhet cqte Upiy vuiliuies yqv rtqbably pewet tealized xete rlaip qld C rtqgtams

○

Namipg, absutacuiqp apd layetipg cqpcerus ip sysuems as a meaps fqt mapagipg 
cqmrleyiuy, blqcks, ipqdes, ipqde rqipuet sutvcuvte, ipqde as absutacuiqp qwet blqcks, 
ditecu blqcks, ipditecu blqcks, dqvbly ipditecu blqcks, desigp apd imrlemepuauiqp qf a Ɠle 
sysuem

○

Eyceruiqpal Cqputql Flqx●
Iputqdvcuiqp uq mvluirtqcessipg, , , , rtqcess ids, ipuetrtqcess 
cqmmvpicauiqp, cqpueyu sxiuches, vset wetsvs ketpel mqde, sysuem calls apd hqx uheit 
callipg cqpwepuiqp diƋets ftqm uhqse qf pqtmal fvpcuiqps

○

Ptquecued addtess sraces, wituval memqty, wituval uq rhysical addtess marripg, 
schedvlipg

○

Cqpcvttepcy wetsvs ratallelism, mvluirle cqtes wetsvs mvluirle rtqcessqts, cqpcvttepcy 
issves xiuh mvluirtqcessipg, sigpal masks

○



Course Syllabus
Thteadipg apd Cqpcvttepcy●

Sesvepuial rtqgtammipg, desite uq emvlaue uhe teal xqtld xiuhip a sipgle rtqcess vsipg 
ratallel uhteads, ftee-qf-chatge eyrlqiuauiqp qf mvluirle cqtesÃ(uxq ret Ãmachipe, 12-
16 retÃ Ãmachipe, 16 ret  machipe), rtqs apd cqps qf uhteadipg wetsvs fqtkipg

○

C++ uhteads,Ã Ãcqpsutvcuiqp vsipg fvpcuiqp rqipuets, blqcks, fvpcuqts,Ã , 
, tace cqpdiuiqps,Ã , IA32 imrlemepuauiqp qfÃ ÃapdÃ , sriplqck, 

bvsy xaiuipg, rteemruiwe wetsvs cqqretauiwe mvluiuhteadipg,Ã ,Ã

○

Cqpdiuiqp watiables,Ã , tepdezwqvs apd uhtead 
cqmmvpicauiqp, , , , deadlqck, uhtead suatwauiqp

○

Semarhqte cqpceru apd Ãimrlemepuauiqp, gepetalized cqvpuets, rtqs apd 
cqps qfÃ Ãwetsvs eyrqsedÃ , uhtead rqqls, cqsu qf 
uhteads wetsvs rtqcesses

○

Acuiwe uhteads, blqcked uhteads, teady uhteads, high-lewel imrlemepuauiqp deuails qf a 
uhtead mapaget,Ã , apdÃ

○

Pvte C aluetpauiwes wiaÃ , rtqs apd cqps qfÃ ÃwetsvsÃC++'s  
rackage

○



Course Syllabus
Neuxqtkipg apd Disutibvued Sysuems●

Cliepu-setwet mqdel, reet-uq-reet mqdel, uelpeu, rtquqcqls, tesvesu, tesrqpse, suaueless 
wetsvs keer-aliwe cqppecuiqps, lauepcy apd uhtqvghrvu issves, , 

, IPw4 wetsvs IPw6,Ã Ãhietatchy qf tecqtds, peuxqtk-
byue qtdet

○

Pqtus, sqckeus, sqckeu desctiruqts,Ã ,Ã ,Ã ,Ã ,Ã ,Ã , 
simrle echq setwet, uime setwet, cqpcvttepcy issves, sraxpipg uhteads uq isqlaue apd 
mapage sipgle cqpwetsauiqps

○

C++ layet qwet tax C I/O Ɠle desctiruqts, iputqdvcuiqp uqÃ Ãapd  C++ 
classes (wiaÃ sqckeu++ Ãqrep sqvtce rtqjecu)

○

HTTP 1.0 apd 1.1, headet Ɠelds, , , , tesrqpse cqdes, cachipg○
 MarRedvce Ãrtqgtammipg mqdel, imrlemepuauiqp sutauegies vsipg mvluirle uhteads apd 
mvluirtqcessipg

○

Nqpblqckipg I/O, xhete pqtmally slqx sysuem calls like acceru,Ã , apdÃ Ãteuvtp 
immediauely ipsuead qf blqckipg

○

,Ã , apdÃ Ãlibtaties all rtqwide pqpblqckipg I/O aluetpauiwes uq 
mayimize CPU uime vsipg a sipgle uhtead qf eyecvuiqp xiuhip a sipgle rtqcess

■



Eypectations
Ptqgtammipg Assigpmepus●

80% qf Ɠpal gtade, eyrecu siy assigpmepus○
Sqme assigpmepus ate sipgle Ɠle, quhets ate sigpiƓcapu cqde bases uq xhich yqv'll 
cqputibvue.Ã If CS107 is abqvu masuetipg uhe retiqdic uable apd vpdetsuapdipg uhe 
chemisuty qf ewety sipgle elemepu, CS110 is abqvu bvildipg tich, dvtable rqlymets

○

Regatdless qf yqvt qwetall awetage, yqv mvsu geu 50% qf uhe rqipus qp each qf uhe siy 
assigpmepus ip qtdet uq rass uhe class.

○

Laue rqlicy is diƋetepu uhap iu is fqt mapy quhet CS classes○
Ewety laue dayÃpouenuially cqsus yqv (tead belqx xhy iu's pouenuially)■

If yqv svbmiu qp uime, yqv cap geu 100% qf uhe rqipus. ÃWqq.□
If yqv cap'u meeu uhe deadlipe, yqv cap suill svbmiu vr uq 24 hqvts lauet, bvu yqvt 
qwetall scqte is carred au 90%

□

If yqv peed mqte uhap 24 addiuiqpal hqvts uq svbmiu, yqv cap svbmiu vr uq 48 hqvts 
lauet, bvu qwetall scqte is carred au 70%

□

Assigpmepus ate qply ewet accerued mqte uhap 48 hqvts afuet uhe deadlipe by 
attapgemepu.

□



Eypectations
Discvssiqp Secuiqps●

Ip addiuiqp uq lecuvtes, yqv'll alsq sigp vr fqt ap 50-mipvue secuiqp uq meeu each xeek■
We iputqdvced uhe CS110 discvssiqp secuiqp fqt uhe Ɠtsu uime sqme uhtee yeats agq, apd 
uhe gepetal cqpsepsvs is uhau uhey'we svbsuapuially imrtqwed uhe cqvtse

■

Secuiqp xill be a miy qf uheqteuical xqtk, cqdipg eyetcises, apd adwapced sqfuxate 
epgipeetipg euvdes vsipgÃ  apd 

■

Discvssiqp secuiqp sigpvrs xill gq liwe a xeek ftqm uqday, qp Mqpday, Artil 13uh.■
20% qf Ɠpal gtade■

If yqv ratuiciraue ip all secuiqps apd svbmiu all lab sheeus, yqvt secuiqp gtade is 100%□
Yqvt qwetall secuiqp gtade is a simrle retcepuage qf uhe secuiqps yqv fvlly epgage ip 
apd svbmiu lab sheeus fqt.

□

WeÏte telyipg qp uhe qplipe discvssiqp secuiqp uq fqsuet a sepse qf cqmmvpiuy uhau 
xill quhetxise be cqpsricvqvsly missipg vpless xe xqtk qp cteauipg qpe.

□

WeÏte rlappipg qp qƋetipg a hvge attay qf uimesËmqsuly qp Thvtsday, apd sqme qp 
FtidayËuhau xill xqtk fqt ewetyqpe actqss all uimes zqpes.

□

 



Eypectations
Oruiqpal Self-Assessmepus●

Thete ate pq eyams au all uhis svatuet■
The vpiwetsiuy capcelled utadiuiqpal Ɠpal eyams, ciuipg a disuasue fqt apy fqtm qf 
high-suakes eyam uhau xqvld cavse vpdve sutess fqt uhqse xhq ate rqsiuiqpally apd 
siuvauiqpally disadwapuaged by uhe suaue qf uhe xqtld tighu pqx.

□

My uakeaxay ftqm uhe capcellauiqp: IuÏs a hqttiƓc svatuet uq be giwipg utadiuiqpal 
eyams qf apy fqtm.

□

IÏm assvmipg ewetyqpe is suill ipuetesued ip leatpipg uhe mauetial apd xelcqmes uhe 
qrrqtuvpiuy uq uake a rvlse qp hqx xell he qt she vpdetsuapds uhe mauetial.

■

My cqmrtqmise uq uhqse xhq vpdetsuapdably ctawe sqme feedback: optional self-
assessmepus

■

I rlap qp cteauipg uhtee wety shqtu, uatgeued svizzes, apd IÏll make uhem awailable uhe 
Ftidays qf Week 3, 6, apd 8.ÃÃ

□

These svizzesËagaip, completely optionalËshqvld be able uq be cqmrleued ip 45 
mipvues by uhqse xhq ate fvlly qp uqr qf uhe mauetial.

□

I xill, hqxewet, giwe yqv uhe epuite xeekËdvtipg xhich pq assigpmepus xill be 
assigpedËuq xqtk uhtqvgh uhe svesuiqps befqte I disutibvue apsxets.

□



Honor Code
Please uake iu setiqvsly, becavse uhe CS Deratumepu dqes●

Ewetyuhipg yqv svbmiu fqt a gtade is eyrecued uq be qtigipal xqtk■
Ptqwide deuailed ciuauiqps qf all sqvtces apd cqllabqtauiqps■
The fqllqxipg ate cleat pq-pq's fqt CS110 assigpmepus■

Lqqkipg au apquhet retsqpÏs cqde□
Shqxipg apquhet suvdepu yqvt cqde□
Discvssipg assigpmepus ip svch deuail uhau yqv dvrlicaue a rqtuiqp qf sqmeqpe else's 
cqde ip yqvt qxp rtqgtam

□

Urlqadipg yqvt cqde uq a rvblic terqsiuqty (e.g.  giuhvb )Ãsq quhets cap Ɠpd iu□
If yqv'd like uq vrlqad yqvt cqde uq a privateÃterqsiuqty, yqv cap dq sq 
qpÃ giuhvb Ãqt sqme quhet hqsuipg setwice uhau rtqwides ftee-qf-chatge rtiwaue 
hqsuipg

●

 


