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CS 2130: Computer Systems and Organization 1 
Xinyao Yi Ph.D. 
Assistant Professor

C Introduction
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Announcements

• Homework 6 due Monday at 11:59pm 

• Midterm 2 is 2 weeks away (April 3) 

– Similar format to midterm 1 

– Schedule with SDAC early if needed 
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Compilation Pipeline

Turning our code into something that runs 
• Pipeline - a sequence of steps in which each builds off the lastWewanttobridgethegapbetweentheassembhgandc.ie

wholestepsfromassemblytoexecutable.isfullyreversable.TNmightnotbeperfect.tk/abelsmgnolbequitewhatwewant.
dglg.cc ↑ dangexecutableg-tinkr-pg.am→loader-runc-compiler-Assemb.ly→Assemblertbject.clsfks ↓

.

0fileslbduintLAreweannectedin.hnHes dang-c.hu brmgdherpaplescode.atemnnowe
henrse onpileonly.dont.IM hwemndo.rs?RunThgarepartofthepackgeSourpngramona
Theprocessfromctoassemblyislossy.clMg -02 M" amewithourompikr 105 ,wmd.ws?Mac?Linux?piffiuttogobaktocoiethewhdetngdowfcp.int?san?) nnderisactuagverycomplicatedanditswhatsgangtoput.co

deonmemoryfru5.Nowttesntconnecttoanythmglslusrllib.cl
otsofcompiledthmgsreadytobeused.IS/usrllib64lwc-l:showhowmanyfles
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C
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Simple C Example
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Compilation Pipeline
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Compiling C to Assembly

-
> hasahtofthmgslikhashtg
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Compiling C to Assembly
usethemlestobreakit

ns.TIAbstractsynta/TreDTularexpression).mtFunctimDeclfooimt c)
fo
( 1matchthetypewewmt.intfoc) 1 mtfnf ! Mpoundstmtcfunnnsignaturd.int/ \ iN x - 3 i t x=3 , xpedstmtRetumstmt.hnments retumxxz.to
""

1 1 ttix回Xehim Assenbly

retumx*,

陆邀
>

3

i vdDedx.int Bingoperatri.int ↓
了 retum

了 x
1 / \ Didyureturn

* Integerliterd3ImplicitlaseExprIntegerh.iteh 2thantt.pe?cfiIe↓ 2 Nduēnǎh
⼿ 壮 Example ;

① pushashtgmdude ,

1

define.it/else ↓ DedPtnx.int

typeannnfom-nty-ioz.de/etecommentsusemlest↓ 篷莎器
罀

③
,

ifithaveanycodethatbreakt.to hkivdid Csyntaxcwidenonrersi.in?tkensweusethatwe'VecoMected⼆

casttodubk.cm加 1 ☒ ↑cmplicate.cat?withotherthmgs.itwiHbM9
23 → , tokmxtmtdoubklhalthngc.togethen xy → 3 tokens

y 5

《 -1 tken

mtinttt-ltobenxx-ztokens.MX
,

任河doesntwrk.it刊 +5 个
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Compiling C to Assembly
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Errors

(

Exampkikgmentatimfault7.dang-bettererrormessge.ge
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Simple C Example (wedanonstratedfxample-npwtal.hr rewhg ) ,



clang -O0 -c hello.c -Wno-implicit-function-declaration -o hello.o 

llvm-objdump -d hello.o

pcompileonly.nohnk.FnintionIdmtwatthe-warmngcforehxmple.IT?allafunctionbutdidnt
dedareitnIdisassemble.hreesihisisthedisassemblecodeformam.su

rtfwmaddresso-eee-Thisisanunnecessarylocalvariabk.initidization
ladeads.tn) ,artifiagmtwducedbyompilerunder-ooforsimph.cilgand

debuggability.1.whyxorl%eax.hn?1OCanweusemovl$o.%eax?Yes,
butxorisshorteradfaster.se
whynotxorqyorax.tn?Thecompilerischoosmgtousethisasaneasywg-ashortwg-tozerooutthereturnregister.ESonlytuotestodearthatregisterwithzew.pe
rformnga32-bitxoroneaxautomaticallydearstheupper32bitstozero.2.TO

rdifferentretumtypes.nl?egardlessofwhethertheretumtypeisint.shrtlmg.mg/mg.accordmgtothex86-64calhnganrention.retumvaluesarepassedviatheraxregister.lifbatmgpont hgpes.suchasfloatandduble.usexmmO.com
pktely

differenthardware ) ,



> It

callssomethmgitfnnntBecauseIhaveitactuallytld.it
Thelmkerwillerentualyoverwriteandtelitwheretoactuah.ca

1 1

"

puts
"

,



-> manug

dedareputs.Declaration-sletcompilerknowthesignature.tthefnction

Alsowrks.andbetterifIuseiphelo.cl/ess''.Icanseeallthrgsm
stdio.hisactuallyapiedtothehellocfle.cm

cpreprocessor


