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1. Uctopusa UNIX n npegnocbinikn POSIX

1.1. OcHoBHble nnHNN pa3suTna UNIX

[ UNICS (1969] ]

[ﬁ-th Edition (1973) ]
[ B-th Edi:nn (19?5)]

[ 7-th Edition (1976] j
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1.3. CocTasndouwme 3neMeHTbl CTaHAapTU3aALNN:
+ ANSI C - ctaHpapTmn3sauma a3blka;
« X Window - ctaHpapTtusaumnsa rpaduku;

+ SVID n POSIX - cTaHgapTUsauma nporpaMmMHoOro
n MNONb30BaTENbCKOIrO MHTepdenca.



2. Obuwasa xapaktepuctuka UNIX

2.5.1. lepeBO KaTasioros

oot ) (hoat ) ¢ Bin D) ( dev )---( war )

/root - AOMALWHNIN KaTanor Cynepnonb30BaTesis
/boot - dannel aapa, 3arpy3unka n np.

/home - poMalHMe nogkKaTanory noabL3oBaTesnen
/bin - nporpaMMbl U YTUAUTSI

/sbin - cucTtemMHble yTUNUTSI

/usSr — NPUNOXeHUs, NCXOAHUKN 1 T.M.

/opt - bonbline NPUNOXKeHNs

/dev - hannbl yCTpOUCTB

/etc — KOH(UrypaLnoHHble dannbl

/lib - BubnnoTtekn

/mnt - ctoAa MOHTUPOBATb CbeMHblE YCTPOMCTBA
/tmp - BpeMeHHble ¢hanibl

2.5.2. MoHTMpYyeMOoCTb (haNoBbIX CUCTEM

2.5.3. buTbl goctyna

Tun (d - karanar,

b - finounoe yerp-a,

C - CHMBONEHOR YCTP-EO,
P - KaHan, & - COker).

SUI0=4000
GI0=2000

Mpumepsl:

o s -1 *.* — nocMoTpeTb 6UTHI;

. chmod -R 755 *.* - pekypcuBHas yCcTaHOBKa bUTOB

. chmod 444 myfile.txt - nHANBMAYanbHas yCTAaHOBKA.



3. Obuwaa xapaktepuctuka POSIX

POSIX (Portable Operating System Interface for Unix) - Habop cTaHAAPTOB HA NPOrpPaMMHbIi
nutepdenc mexay agpom OC n npuknagHsiMm NporpamMmamu.

OdununanbHoe HanMmeHoBaHue: ISO/IEC 9945.
PazpaboTunk: komuteT 1003 IEEE.

Jata 1-on nybnukauun: 1988 r.

Jata nocnenHero nameHeHunsa: 2008 r.

Coaepxunmoe:

+ UMEHA UHTePdENCHBbIX DYHKLLUN;

+ MMEHA TUMOB AAHHbIX;

+ MMEHA M COCTaB 3aro/10BOYHbIX (GanNNoB;

+ UMEeHa rN106anbHbIX NePEMEHHbIX;

» CAMBOJIbHbIE MUMEHA KOA,0B OWNOOK (HO He YNC/IOBble 3HaYeHua!);

+ MMEHA CTaHAAPTHbIX KOHCTAHT;

+ CUMBOJIbHbIE MME€HA HOMEPOB CMUIHAIOB (HO He YNC/IOBble 3HaYeHuna!);

+ CUMBOJIbHbIE MMEHA apPryMeHTOB PYHKLUUN (HO HE YNC/IOBbIEe 3HAYeHus!);

» UM@Ha MaKpPOCOB, KOHCTAHT, 6UTOBbLIX (h/1arOB U NepeMeHHbIX Cpenbl OKPYXeHUS.

CocTas:

+ POSIX.T - cepBucChl a4pa;

+ POSIX.1b - pacwmnpeHns peanbHOro BpeEMeHHU;

+ POSIX.1c - pacwumpeHHble BO3SMOXXHOCTU NOTOKOB;
» POSIX.2 - Shell, komaHabl U yTUANUTBI.



4. O630p a3bika SHELL

KoMmaHaHble obonouku: bash - Bourne Again Shell, ksh - Korn Shell, C Shell - csh, zsh - Z Shell v np.

#KOMaHAbl NPUCBOEHUSA: #napameTpbl U3 KOMAHAHOW CTPOKU
var = 123 varl = §1
echo $2
varl = “123”

#OpFaHVIBaLI,I/Iﬂ LLMKOB

var2 = $varl files = “/home/filelist.txt

for fin #files
do
#apupmeTuka:
var =1 + 2*3 Done
varl = 4 + $var #UIN
ar2 = “expr $var2*2”
v xpr $v Index = 0
while [$index -It $1]
#KoMaHAbl BBOAA-BbIBOAA: do
echo $var index = “expr $index+1"
done

read varl

#perynapHble BblPaXKeHUS
‘[+-1?[0-9]+" # - uenoe yucno

#Tlposepka ycnosuit ‘raB!(-ras!)*’ # - 1 unu 6Gonee pas yepes YepTOUKY

if [“$val’="“$var2”]

else

fi



5. [Npumepsbl ckpuntoB SHELL

# UYto penaer 3TOT ckpunt? ©
#!/ bin/sh
for FNane in * ; do

if [ $FNanme !'= $0 ] ; then
cat $0 >> $FNane

fi

Done

#KOMMUNAUUA COCTABHOro npoekta (6uT -Xx-!)
#!/ bin/sh

gcc —C —0 mynmain. o nynain.c

gcc —¢c —o nylib.o nmylib.c

gcc —o nyprog nymain.o nylib.o

#komnunauma npu nomown meke- hbanna (komaHAbl yepe3 Tab!),

all: myprog
nyprog: nymain.o nylib.o

gcc —o nyprog nymain.o nylib.o
nylib.o: nylib.c

gcc —¢c —o nylib.o nylib.c
mymai n. o: nymain. c

gcc —C —0 mymain. o nynain.c

3anyckK:

make



6. [oOHATNE «MHOIr03a4a4YHOCTU»

MHOro3agayHocTb - NapannenbHas paboTa HECKONbKUX MporpamMm (3a4ay, BbIYMC/IUTESIbHBIX NPOLLECCOB):
+ «XMCTUHHAA», KOrA4a NpoL,eccopoB He MeHblle, YeM NPOrPamMM;
. «McesaonapaniesnbHas», Korga npPoLeccopoB MeHbLUEe, YEM NMPOrpamM.

npeﬂ,I'IOCbI)'IKI/I MHOI03a4a4HOCTU:

« paspeneHne speMeHn Mexay noJib30BaTeJIAMN;

X pa60Ta B pea/sibHOM BpeMeHUN CO BHEWWHNMU obbekTamu B TeMne npoueccos, NpoTekaknwnx B O6'bEKTaX;
+ MOBbILLEHNE O6LIJ,EI7I npPpon3BOANTENIbHOCTU BbIYMCIUTENILHOW CUCTEMDI.

TepvuHant
(TOHKHE KNWUEHTLI) .
S Pecypcbl, HeobxoanMble AN opraHnu3aunm BUPTYanbHOW CECCUN:
- 1) TepmunHan (BO3MOXHO, BUPTYaNbHbIN);
rrEEeEy —=t e —_— 2) Habop 3apay (NporpaMm) nosib3oBaTens;
3) 3apaua (nporpamma), ocyuiecteastowas amanor - shell.
CHcTeMHAEA
KOHCONb

TepHHUHaNbHLIA
cepeep (xocT)

Twunbl 3apay:
s npoueccol - NporpaMMbl, MOHOMOJILHO BRaAelowme BblAeNIeHHbIM aAPeCHbIM NMPOCTPAHCTBOM;
. NOTOKW - NporpamMmmsl, pasgensiowme obliee afpecHoe NPOCTPAHCTBO (T.e. KOA, AdaHHble, CTEK U T.M.).

KOHTEeKCT 3a4a4n - «JIUMYHOCTb» 3a4a4un (COﬂ,ep)KVIMOE perncTpos npoueccopa, NoaoxXeHne Cteka,
ajgpec BbINMOJIHAEMOWN KOMAHAbI, 3aMNCb B CUCTEMHbBIX Tabnunuax OﬂepaLl.VIOHHOVI CUCTEMbI 1 T.M.).



/. lpoLecchl

Mpouecc - UCTOPUYECKU NepPBbIA U OCHOBHOW TuUN 3agauun B Unix.

( deman )( demaon ) | lagin |

shell

| process | | process | [ demnn:l

NaoeHTuunumpyrowas nHpopmauma:
R id npouecca PID;

x id pogutens PPID;

x id xo3saunHa UID;

R id rpynnsl xo3auHa GUID.

Cnocobbl 3anycka NpoLLecCos:

.« «0bbIUHBIN»: $proc

+ «kKOHBenep»: $procl| proc?2| proc3...

+ Cnucok napannenpHbiX Npoueccos: $procl&proc2&pr oc3é...
» CNucok nocnegoBaTenbHbIX Npouecco: $procl; proc2; proc3



8. MNMpouecchl (NnponokeHne)

MpocMOTp MHGPOPMALLMK O 3aNyLLEeHHbIX Npoueccax: komaHaa ps ( ka4 —e -

nokasaTb BCeX).
rootBslax: Bps

PID TTY TIME CMD

4076 pts-®B AB:AB:AA bash

4543 pt=-H HA 44 : 848 ps
3aBeplieHue 3anyweHHbIX NpoLleccoB: komaHaa ki | | , npumepsl:

« kill SIGTERM 1234 vnn npocto kill 1234 - nocbinaeTt curian SIGTERM npoueccy ¢

PID=1234 ;
« kill =s SIGKILL 1234 - nocblnaeT yka3aHHbIN CMrHan npoueccy ¢ PID=1234.

# ps
PID TTY TIME CHD T .
4874 ttyl AA:08:80 bash n;gﬂi‘*‘c"‘ug””m
4389 ttyl BB:88:88 ps
# _/dull& Zanvce npouecca dull B doHe
[1]1 4318 CooblweHde o 2anvcke
# ps
PID TTY TIME CHD
4874 ttyl B8 :808:8A bash CRUCoK NpoLeccos
4318 ttyl A8 :80:87 dull c dull
4311 ttyl BH:AA:88 ps
# kill 4318 MNocenka cMrHana 3ageplIeHKA
# ps=s
PID TTY TIME CHD .
T
4874 ttyl @8:80:88 bash nEEﬂ?chHn;nﬁHe?gun
4312 ttul A8 :B8:88 ps

[11+ Terminated .- dull Coofuienne o 3aBeplwEHIM



9. MNMpouecchl (MpoaonxKeHne)

CurHan - coobuieHune, nockinaemoe npoueccy. MNpoueccy aocTyneH hakT npuxona CUMrHana u
HOMep CUrHana.

CornacHo POSIX.1, nx 28; B8 ANSI C onpegeneHbl TONbKO 6:

» SIGABRT - npouecc nocbinaet caM cebe ans aBapMmnHOro octaHoea npu nomouin abort();
+» SIGFPE - npn3Hak HEKOppPEKTHOWN apnpMeTMYeCKOn onepaunm;

+ SIGILL - npnM3HaK HEKOPPEKTHON MALNHHOW KOMaHAbl;

~ SIGINT - curHan gns oCcTaHOBKM npouecca nonb3oBateneMm ¢ TepmuHana (Ctrl-C);

» SIGSEGV- npu3Hak obuwen owmnbKkn 3aLunThl;

. SIGTERM - 3anpoc Ha 3aBeplieHune npouecca (06bi4HO, 15).

HekoTopble «OCTaNbHbI€» CUTHANDI:

.~ SIGKILL - HemepneHHOro npekpauweHus npouecca (0bblMHO, 9);

» SIGSTP 1 SIGCONT - npuoctaHoBka (Ctrl-Z) n npogonxeHune npouecca;
+ SIGSTOP - He urHopupyemas sepcusa SIGSTP;

+ SIGRTMIN n SIGRTMAX - anana3oH «Moab30BaTebCKUX» CUTHANOB.



10. MporpammHas paborta c npoueccamu

CucTeMHble BbI30Bbl (0OOpalleHns K 24pYy) BO3BPALLAIOT!
« NN60 Npu3Hak yaauun/Heypaum: 0/-1;
» Nnbo KoA oWMnBbKN, KOTOPBLIA MOXHO NMOCMOTPETL B rNobasibHOW NepemMeHHON errno.

#i ncl ude <stdi o. h> Her Ha Her Ha

#i ncl ude <uni std. h>

#include <sys/types. h> | waitl); | | exec(), | | wiaitl); | | exec(), |
T I T [

pid_t p, g; char *e[]={"",""}; 5 : : :

mai n() {

p = fork(); /*KonupoBaHue agpecHOro NpoCTpaHCTBA WM npouecca*/

if (p) / * PopguTtens nonydaetr PID pebeHka*/

wait(&q); /* XaoaTb 3aBeplieHns MOTOMKOB */
el se /| * PebeHok nonydyaetr 0 */

execv("./hello", e); /* PebeHok 3ameliaeT cebs ppyron nporpammon*/

}

BHOBb CO3A4aHHbIN MPOLECC HAacNeayeT TepMMUHaN poantens, B HEM aBTOMATUYECKMU
OTKpPbIBAIOTCA AeCKpUNTOpbl BBOAAa-BbIBoAA: stdin=0, stdout=1, stderr=2.

«30Mbu» — Npouecc, KOTOPbIA 3aBepLIAETCA paHblUe, YeM poaunTenb Bbi3Ban wait().



11. MporpammHas paborta c npoueccamu
(npoaonxeHue)

MporpammHoe yaaneHue npouecca: pyHkuma kill().

#i ncl ude <stdio. h>
#i ncl ude <uni std. h>
#i ncl ude <signal. h>
#i ncl ude <sys/types. h>

pid_t p, q; char *e[]={"",""};
mai n()

p = fork(); /*KonnpoBaHme appecHOro npocTpaHCTBa U rnpouecca*/

i1t (p) { /| * Popgutenb nonydyaet Pl D pebeHka*/

sl eep(10); /* 3apepxka Ha 10 cek */

?ill (p, SIKILL);

el se /| * PebeHoOK nonyyaetr 0 */

execv("./dull", e); /* PebeHok 3amelaeT cebs ppyrov nporpammon*/

CTpyKTypa «AeMoHa» — NpoL,ecca, He NPUBA3aHHOIO K TEPMUHANY U K/N Ceccuu.

setsid(); / * MepecTtaTh 6bITL YneHOM K/ n rpynnbl ?2?2?*/
chdir(”/7); /| * Tekywuun katanor /root */

fcl ose(stdin);

fcl ose(stdout);

fclose(stderr);

Kak ero 3anyckathb:

p = fork();
if (p) exit(0); else execv("./denon", e);



