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Y3¥P¥O¥ED] 4ok & n-~EQunnu/Funné¥iilcaEaliu»éopniopalifalsalA¥alyilcoEalj¢y-¥°
YEY&al ¢y - ¥8¥én-; Fu«ané -N¥pa-a; Aloo»yaAapaliEo
¢ oA Ctrap¥3¥P¥O¥En|tana»2yEn- oo oAoponiEf

i1v4AtQEExecution;jE;l
¥3YDP¥O¥En-Y,A100rinén, 00nE|¢%aprlAQ 10~ 10apninboli£ol40l0Y (¢ -0-0n
¥X¥¥»¥la-0] A®nu0| .¢execve(2)nE0e0A0/E01/znI¥3¥b¥o¥E0I1/4Aloo—.»|anemobol.&Eo
¢ oAa-¢2Y,unELs0alUne EAYLYYPY¥OYE' al¥iilcallas aCatiEjf

¥- ¥§¥e¥N¥e¥a.1/4¥c, $PATH 0I.¢¥3¥D¥0¥Eno Poa¥C¥E

¥i¥ ¥E¥enl¥ | V¥A¥N¥00A8 AR nboli £I¢ASalo¥CYEYIY ¥EYEIYnl CY3¥I¥OiE:
.EogﬂeAUcec|0D01.£¥3¥D¥0¥EI?/40—| [ 8o Dca%llgoEcl.¢¥u.1/4¥A¥N¥1aI»EINounlcbo»céiE
ol AYaal¥silcuEnl| C¥NY¥LAEARBAEYCYEY YEYEo-YAIO2ACY ¥ 0¥ ¥o¥én)
“poao«aEala«¥iYa¥Aapaiapal £¥O¥ ¥a

¥eo-Y,ALO2ACYL¥N V¥ RY¥AY - ¥c¥6no»yaAjta.out¥O¥ ¥a¥é | EMach-O(5)»2¥E EnCaEx
o¥ilcaEalj¢olsal¥O¥ ¥a¥eal¥. ¥E¥EY3¥PY¥O¥End bra¥O¥ ¥o¥énEAUAsourinpal{£alsaloY ¢
Y¥O¥-¥8¥8 EnloEnioA|CEIal¥x¥i¥» ¥ Eo-nlsal¥O¥¥a¥ead EEaRY,enens ndnE ¢y A°
iEspawniEopoiobolifa«aAndaC lapaias ¥3¥PYO¥YEna | C¥p¥O¥ - ¥8¥8nCYAOapaiapalif



iIEAVIVYDYOYEl . o x
°E2V4D |¥3¥|?¥6¥AEQI iC¥ - ¥EYEYX¥¥»¥io |A$QC]/‘}A10Q poiopolifa.a; a-oAn/E¢2Y/-
ol¥sYPY¥O¥EnEADD o /Enlit;, 0. oo¥x¥i¥»¥in[A@opaiopo»a6;L

# # oE 8A301n8E »Uloal¥3¥a¥o¥EnEn - a/E° oiniapalifalaEaioA|¢
alba|lOal»Anéal] u»écuciu polif

o3n]¥3YPY¥O¥EDi2; 08YA100 opo»ndif

. file
file n«né¥3¥PYO¥ER0EERRY,208(¢Y,A100n/EY¥EY, (V¥ EreturniEa-obalif
¥ va¥A¥NY¥! $PATH co»EiNa-o/Etfile oloCos¥CYEYIY ¥EY¥End «nAn+abolif
break [n]

nlzaiag°ladaCrané for abog ol while ¥&iYs¥xn-atainDj¢alinda«néAlLDa-apalifn
aO»@ABalodaECn ¥i¥UYEE-oAo+¥O¥ijv.¥ jEbreakjEa-obalif

continue [n]
nlsain0°lnoaCoang for apag al while
¥8 va¥xalV4iol-«o8EQun. n«né® fF3«jEresumejEa-apal£n ad»@PAéolodoEitn
AlUal¥eYa¥xo«aé®/E3«a-opolif



cd [arg]
¥« YIYO¥EYCY¥EYIY ¥E¥Er0 arg rREEN 0. nbol £XC¥O¥O¥E¥ERI arg nlj¢
¥-¥8YE¥N¥e¥4iV¥ s, SHOME aCrlif

eval [arg ...] o )
°0¢0 arg ... o-¥-¥8¥eén@nl/EpllaEn-o/E/EEnRYenénli¢
alsal-82laEn-o/F £ Acening¥¥p¥0¥En-Y4AlQopuriapalif

exec [arg ...]
°0¢,0 arg ... nEnénAn/E»@AGapninE¥3¥DYOYED;C/, -0 an¥x¥{¥»¥1n0TA®n» k¢
o3al¥. ¥§¥e0IAaO|0e0E1/4A100u0|0Dol|£°u<,oa(;/EplI. YoPllao»@AéalogndaEainCo-
0b01.£01/20I°Y.¢01/20IA~°/40I u(,on—llc,n ‘nénjoEo+aiopi¢
olsal¥-¥8¥ealEplljvaDlla-YooApapaiopol£

exit [n]
n aC»@Adapning VR »¥IYAE (Va¥ s ¥aCiC¥-¥8¥Ea0YR »apa»abalifn a-¥4E[-apaio
CYAGi C¥-¥EYEnIAAIn¥IN/E (V¥ ¥1al(¢°C AnEY4ALOapnin ¥O¥PYO¥E Rl YAl ¥ I¥E /2%
¢¥oEnEnéobolifE A+ nE|C¥ ¥O¥E| ¥, ¥O¥ ¥o
¥éoEodoAn/Foi¥-¥8¥8n[Yal»a.apolifE

export [name ...]



[¢ o'oéning name ... osE¥PjYs¥ aOEOQon+o/FE|CY Y ¥I¥YV¥EEN OnEn.-apaolf

¥'¥ YV V¥EEN 60l ¢ tnAsana/EY,ALOopniod¥3¥P¥o¥En] AaE Y« E°AoE (ja-
Alopoiobati£e(¢ 6anis o aéaninEan¥iilcoEal[¢¥ Y YIXYYV¥EEN 6al1%4A°
iEnamejEnl¥é¥¥Eo-EY2Y, apaiapolif

login [arg ...] . - ) ) . .
‘exec login arg ..."' sEA+AlaCrli£¥Ur-o olj¢login(1l) ao»234En-a/Ea cAouagif

read name ...
E,%a/Eplio«aé1OE-nAn+/EEaRY,eneapali£alsaloY¢oCYLEnl¥i| V¥ EaE (1aA3EL
¢ 0a1¥ii V¥ En-/EpllopniogaE j¢olsal¥ijYs¥EallacEOREAD+pataé ENG 6 name
oE3gaéAon/EaéoinboliEx»AnAng ¥ijVa¥En];¢°C AnlEN¢ OnE3anéAdn Fnéniobolif
¥ YO¥E | ¥a¥ O ¥ O¥  ¥a¥EaE»8néY4ilcuoYslin C¥EY s i Va¥OXR| Va¥Enl{¢0 aColjf

readonly [name ...]
[¢ o aéning name o—¥PiYa¥ ouoin/EjC¥eiY¥EYa¥o¥e YiiEreadonlyjEnEnEnéopalif
Y8V ¥EYRYOYeYanEnEnAn; name oiAin(i¢
olsal 4j¢A&EpeEneaAn/EENLapaiapa»adi£ s 6a-l¢ o néaiaEand,ilcaEali¢
Y8 V¥YEYY X VanEnEnAns A n/Eal name ol¥8¥1¥Eo-EYLY, apaiopolif

set[—eknptuva[a_r,g...]]A A o o )
-e ¥3¥P¥O0¥En-"Udival»a-os YiilcoEjCAYanAnEY2» | EEXItjER-abalj£



-k olaUo/Eal¥iVa¥iiVs¥EC U 600 EX¥PY¥O¥EIYanEASIOnlogninloE AnénoiE¢
Y¥p¥O¥Eal AfeEAOL oén'oEn.opoli£iE¥Ua-a afj¢¥aual Af-
ollao0»2¥4Ea-o/Fa” aAaponi£iE

-n Y3¥P¥O¥End/EEnRYsnéapalo-i¢Y,AlQn-opoxsodiEdo Not executeiEif

-t 1, Aal¥e¥P¥O¥EnO/EEnRY,e08i¢YsA O 0 AnCYsei»a.abalif

-u AO »paEt¥»¥A¥En.o/FaoaEanEN: 6jEUnset variablesjEad¥ ¥év,°-aonEa.apalf

v ¥-¥8¥&al/EpiitOndit EEaRYené»paEEYsY, o-apalif

X Y3¥DP¥O¥EnEalsal°le 600i¢vsAOnlng|EeXecuteiE»pAARCEY Y, o -apalif

-J csh¥¥, ¥o¥éol¥ ¥c¥OAO, se|jCYsiEJob controljEad»EIN2ACY.0ER . apalif

- -x p2oeaQ -v ¥O¥eé¥°no¥a¥OuEn.apalif

oiajaéal¥O¥e¥°alj¢¥ ¥ §¥saly A »puEna»@AenConpalif Y2oR¥»¥AYEania/Eon
n8¥O¥é¥°nl|¢$- oC «oAntaéniopolif

»Anéal°lc 6ali¢ IAO¥NYE¥A;Ys¥; nEnEng ¢YcEORE E $1, $2, ...
QﬁSaGéAdofggéOIOD01i£°0¢6o<‘3»@Aéc-oEocoEiq:oloua,q;m|e/4A°
iEname;jErlAln-EY2Y, ouaiapalf

shift
JAO¥NYE¥a V¥ 000 oEY-¥O¥Er -0 /E¢$2, ... a0$l, ... aladalaEYEY(iYs¥an -opolif

times



¥ ¥§¥en«né A apning ¥x¥¥»¥loE Gnlaé¥aei V¥ »h OaE¥ ¥1¥/[E¥arp
"OnlIBANAICOEY2Y, a-apalif

trap [arg] [n] ..
¥.YEYED-Y. Y°¥E¥E n, ...00Y0aYseoAans »pAAaCitarg

OQ»QAecuc|oe¥3¥b¥o¥E0—|ﬁEEoBl/4eoe0|.¢1/4A100uc|obcli£iém
afjCtrap¥3¥b¥O¥Eo-¥»¥A¥Eapaias »pAAaC I AUYLY-
¥a¥oopaijCtrap¥e¥b¥o¥En-YALQopoiné»pAAaCoin! I AU¥LY-
¥a¥oopoingodoEaEA°Oo-o/Fn nAapanifEtrap¥3¥p¥o¥Ealj¢y. ¥°

YE¥80]; 6»UYecaEVsAlOopoiobolifarg a-»@A8opnioEanyjitcalj¢trap n
oC»@AéopaingntaUn/Eal¥-¥¥EY¥E n o- uolAlcECEARAEDRInbali£arg
o-¥I¥EE »ulonl%llchchd:»@Aen oo ¥-¥°¥EYE n, ...ol¥ ¥§¥e030e00u fE°o.o
¢¥3¥b¥o¥E0E0e0AoﬁElu>>e0u0|obnl|£n a- 0 nl%llgnEol|¢¥3¥D¥0¥Emnl|¢
¥ ¥§¥enIl/zal»»p0E1/4A100po|0D01.£01/20|°E3° I%llgoEnI.q: igvec (2)cEEGuO6apninAon
og¥-Y°¥EY¥e n n—|1/4o<,®nun|0Dn1.£°u¢oco»@Ae0 oEootrapalj¢3/EY-¥°
¥E¥énl; 0»UaEAD+palod¥¥PYO¥EQI¥EYI¥EROEYLY, a.-abalif

umask [ nnn ]
Yoo VX T¥O¥ | ¥a¥ETARYDYY 1-i¢8¢ E;ONNNoE¥»¥A¥Eouoiapalf
iE%Ur.o ofj¢umask(2)ao»2¥Ea-0/En oAapanif;Ennneo¥sEl-o.a; YiitcaEalj¢
olsal»pAACI¥PY¥LY alAla-EYLY, ousiopolif



wait [n]
naC»@Adopaine¥x¥i¥»¥la-Yal»alagaladAOoA|Ewaiti E ¢ olsal ¥ x¥i¥»¥1alls8 » ¥ 1Y Ya¥
¢ ¥1aoAlAla-abatiEnod»@Aéa-aEaayjilcal;Calsal»pAACCYCY ¥/AEYE
¥OoE»O¥x¥i¥»¥ialalaUnEoEADo o /E Y24 »alaéaladAQnAnpol fwait¥S¥P¥o¥En|¥ay
¢ VOB V¥ EDT | C»>DABD - 1 ¢ ¥X ¥ ¥ ¥1alYVoaln YIY/E (Va¥ ; ¥laEaEnéapalif

iy~ ZE°jEinvocation;E;l
OEOIUrI°0¢,6=l°CY4EnlE »ln- - al¥4ilci¢¥3¥b¥6¥Exl¢
$HOME/.profilen«aéEEaRY,gnéainpali£iEns oAn-j¢$SHOME/ . profilen-A °Rolaé¥ilciE
iEolsal &jC¥3¥P¥O¥En(°E2Y,nEL,Onlnenen!oEn o/ FEoRY,eaéninbali£°E2Y,al¥O¥é¥°al|¢
¥.¥8¥ealu A »poE|t¥-¥8§¥enEneoAn/F20Yanuaiopolif

-C string o )
-C¥O¥é¥°u-nuCuéyiilc)C¥3¥P¥o¥En|stringa«aé EEnRYieneniopali£

-s¥O¥é¥°nnlné¥iiicaba, nl»Anéal°ls, dn~nEna¥iilci¢¥3¥b¥6¥ErIE, YeakblljEstandard
inputjEn«aé/EEnRYsenéainpal£¥-¥8§¥En«aénlYPllalj¢¥O¥¥a¥euy0»020EYsfia-
lpapajapolif

-i¥O¥é¥° u-ntoe¥iilcitaba, nl¥ - ¥8¥énlFplieEY:Dlin-AYESeEAUAoniaFoanédlilci¢



¥-¥8¥éafADPIA.- ¢ jEinteractivej ExEaEnéapali£oda|yilcaEalj¢ 1,2 »¥. ¥°
¥E¥ESIGTERM;Esigvec(2)»?%E Enliu»éapaijEa-as a-oAaE¢'kill O

alADIA. ¢ ¥-¥8¥8n0Y2A»apo»apa»adiEj¢3aaélpaRy. ¥°
¥E¥ESIGINTalj¢Easiopain/FElu»eapaiapalifjEa.o

¢ o-~oAo/E|Cwaita350épaR2ACYruEnEnénpolifEoEnlagalaEYilcuEnd Y- ¥°
YE¥ESIGQUITalY-¥8¥eénEnenAnFlu»éapaiapalif

-r¥O¥eé¥°o-ntoeilciCy¥-¥8¥enl AAeY¥ ¥8¥éErestricted shelljEaEnEnéapalif
»Acéol¥O¥é¥°u?ogn0° (¢ 6alj¢sety¥3¥P¥o¥EaCAalAn . a/Fatadapalif

iIEUED, 1N CYsil
shnl.d:EUC ol¥PY¥E¥AYDYaYEYY¥EY¥EY ¥<,nol/zely0(;oaDol.EalmUnﬁEoll/zelynl|¢¥D¥Q¥EA+
°In(;cInEn E »uA+°Ic(;naOSOEnlanm.En(,nAn .(I:EUC ol¥PY¥EYAYDYOYEYYAYEY ¥
¢ oEADa.o/E ¢backspacelselyndE »UA+°loEn2n3aEala
¢ vanEaljcstty(1)aleuchksp¥a¥x¥-¥c¥6ao»@A8nlag Exixa-a¢agapalif

[ ] a0iNeaoE¢El°I»@Andn2a3aEa!¥ilci¢ UnEne ¥ Va¥E¥»¥AYEoEopo
¢ o-neE°lno»@AEnlngndoEa[aCaapa»adif
*UnEnd¥3|V,¥E¥»¥AYEaEapa; o-o8E[°foo»@Aén.o

¢ ValCiCEI°Ta0»@A8RlngoCLYLEaECC dnlE »(aErlaR iAxa.-apalif



lac ebj¢[a-°j] alj¢[a®j] eEA+ i»éapaia/E|¢ a’ abagal *°j' oE°iAxa.apalif

i¥O¥ ¥o¥e{l
/etc/profile.std
$HOME/.profile
/tmp/sh*
/dev/null

il gictalvji
| c:lsh(l), echo(1), login(1), test(1), ps(1), pwd(1), stty(1), dup(2), execve(2), fork(2), getpid(2),
getuid(2), sigvec(2), Mach-O(5), environ(7)

il CACI
iELLE ¥¥éiVinlngn!oE EjCY-¥8¥enEnenAn/E jAlopningy¥ ¥éivialic¥-¥8§¥ea00°Ese
o[V YIY/E (V¥ ¢ ¥la Gl »apo»aboli£¥. ¥8§¥ea-EGADIA. ¢ jEnon
interactivejEaC»EINauoioFoangdiitcoEaljc¥ - ¥8¥e¥O¥ ¥ao¥énV4AtOn-E(l pausiapoli£
olsai’E3ealyiilcaEanl;¢¥ - ¥8¥6a(;¢°C AnEY4ALOn s ¥3¥PYOYEQIYR»YIYAE | Va¥
¢ ¥1ooEOr opolif£iEexitalland»2¥En-0 o oAopanifiE
iTAI°O»0614;l
&oEnéoAn/Eu ACouniog EG/EL U¥x¥i¥»¥liEasynchronous
processjEcEADa- o/ ¢<<od»EINa-0EE YaLplladis o néoE ¢y ¥8¥eal EplI¥EY-



YaYa¥O¥Enll; 190 @A £0-nbati£¥-i V¥ U¥AY ¥O¥  ¥a¥e/tmp/sh*a-"TA®apri;¢
¥-¥8¥é0|Elali34A° | EnamejEaC¥OY¥|¥a¥end «oAnt+uéojnEanoEooa!.Ula0E o-apalif



