ITeMOHBI
AHOpelu BopoBckuii

-1 u ecmp OemoH! Ciymiai, MBI,

B MoeM Mupe 0eMOHOM OBUT OB MEI,

HO B meKyIIjull MOMeHm A B mMBOoeM Mupe,
nosmomy OeMOH A.

Pobepm AcnpuH, IIpyeoti onutu4gHEIU MUg

HemoHaMu B Mupe Unix TpaguIIMOHHO HA3LIBAIOTCA IIPOIECCH, KOTOPHIE HE
B3aUMOOENCTBYIOT C IIOJIb30BaTEIeM HalpsMY0. Y Ipollecca-geMoHa HeT
YIIPaBIARIIEro TepMUHAJIa U HET, COOTBETCTBEHHO, I10JIb30BaTEILCKOI'O
uHTepderica. [I71g yrIpaBleHUs OeMOHaMHU IIPUXOOUTCS UCIIOJIb30BaTh APyTUe
mporpaMMel. CaMo Ha3BaHUE «IEeMOHBI» BO3HUKIIO O1aromaps TOMY, YTO MHOTHE
IIPOIIECCH 3TOT0 THUMa OOJIBIIYI0 YaCTh BpEMEHU IIPOBOAAT B OKUAAaHUM KaKOT0-TO
cobriTusi. Korma 9To coOBITHE HACTyIIAeT, IEMOH aKTUBU3UPYETCS (BHIIPHITUBAET,
KaK YepTUK 13 TaGaKepKu), BHITOTHSIET CBOIO paboTy 1 CHOBA 3aCHIIIaeT B
OoXKUOaHUU coObITUS. ClIedyeT OTMETUTH, YTO MHOTHE OEMOHBI, TaKHe Kak,
HamnpuMmep, Web-cepBep unu cepBep 6a3 HaHHBIX, MOTYT OTOMpPATh Ha cebst
IIpakKTU4YEeCKU BCE MIPOLIECCOPHOE BPpEMS U OPYTUe PECYPCH CUCTEMEHL. Takue
OeMOHBI Topa3mo Oobille PaboTalT, YEM CIISAT.

Bawm, yBazkaeMbIl YUTATENb, BPSAL JIU IPULOETCS 3aHUMAaThCS CO3JaHuEeM
COoOCTBEHHOT' 0 IeMOHa, ITOCKOIbKY KPYT 3afad, mJIs KOTOPHIX MOXKET ITOHAg00OUThLCS
OEeMOH, He TaK YK 1 BenuK. O01acTh MPUMEeHeHUs JeMOHOB — CO3[IaHue TaKuX
MIPUIOKEHUM, KOTOPhIe MOTYT, ¥ [JOJIKHBI, BEIIOTHATHCS 0€e3 ydacTus
rmonb3oBaTesnsi. OOBIYHO 3TO Pa3HOT0 pofa cepBephl. TeM He MeHee, IEMOHBI
3a]eMCTBYIOT MHOTHE BaXKHbIE€ 3JIEMEHTHI CUCTEMEl ¥ IIOHUMaHWe TPUHIIUIIOB
paboTHl [EMOHOB CIIOCOOCTBYET MMOHUMaHMWI0 TPUHIUIIOB paboThl Unix/Linux B
11eJI0M (ITOMUMO ITPOYero, moOPHIM IeEMOH ITOMOKET HaM U3y4YUTh HEKOTOPHIE
0CO0EHHOCTHU ITPUMEHEeHHUSI CUTHAJIOB, C KOTOPHIMU MHEI paHee He CTAJIKUBaJIuCh). B
KadeCTBe IpuMepa JeMOHa MBI PAaCCMOTPUM IIPOCTOU (0OUeHb IPOCTOM) CETEBOU
cepBep aahzd (HameioCch, YTO IOKJIOHHUKH TBOPYECTBa ACIIpUHAa MEHS IIOMMYT U
ITPOCTSIT), CIIOCOOHBIN ITPUHKUMATD 3aIPOCH KJIMEHTOB M BO3BpPAIllaTh OTBETHI.
HcxomHblil KOO HaIllero cepBepa (Bl HaleTe ero Ha Oucke B (¢aiine aahzd.c)
IpeacTaBsieT cO00 mopabOTaHHBIM MCXOOHBINM KO OTKPHITOTO
OEeMOHCTPALMOHHOTO (TPOCTUTE 32 HEBOJIBHBIN KajiaMOyp) JeMOHa, HalTMCAaHHOT O
MasugoMm 2Kunse (David Gillies). Te MmecTa uCXOOHOTO TEKCTa, B KOTOPHIE ST BHEC
U3MeHeHUs, ToMedeHHl B (paitsie aahzd.c kommeHnTapueMm “Note by A.B. ...”
[ToCKOMBbKY Pa3roBOpP O IeMOHAaX BHI3EIBAET Y MEHSI TPeIleT, s1 He Oymy H0JIro
TEOpPEeTU3UPOBaTh U Cpaldy nepeuny K uCXogHoMy Koay (pyHKuuu main() Hamrero
IOeMOHA)

volatile sig atomic t  gGracefulShutdown=0;
volatile sig atomic t  gCaughtHupSignal=0;

int gLockFileDesc=-1;
int gMasterSocket=-1;
const int gaahzdPort=30333;
const char *const gLockFilePath = "/var/run/aahzd.pid";
int main(int argc,char *argv[])
{

int result;

pid t daemonPID;

if (argc > 1) {

int fd, len;

pid t pid;



char pid buf[16];
if ((fd = open(gLockFilePath, O RDONLY)) < 0)

{
perror("Lock file not found. May be the server is not
running?");
exit(fd);
}
len = read(fd, pid buf, 16);
pid buf[len] = 0;
pid = atoi(pid buf);
if(!strcmp(argv[1l], "stop")) {
kill(pid, SIGUSR1);
exit (EXIT SUCCESS);
}
if(!strcmp(argv[l], "restart")) {
kill(pid, SIGHUP);
exit (EXIT SUCCESS);
}
printf ("usage %s [stop|restart]l\n", argv[0]);
exit (EXIT FAILURE);
}

if((result = BecomeDaemonProcess(gLockFilePath, "aahzd",
LOG DEBUG, &glLockFileDesc, &daemonPID))<0) {
perror("Failed to become daemon process");
exit(result);

}

if((result = ConfigureSignalHandlers())<0) {
syslog(LOG LOCALO|LOG INFO, "ConfigureSignalHandlers failed,
errno=%d", errno);
unlink(gLockFilePath);
exit(result);

}

if((result = BindPassiveSocket(INADDR ANY, gaahzdPort,
&gMasterSocket))<0) {
syslog(LOG LOCALO|LOG INFO, "BindPassiveSocket failed,
errno=%d", errno);
unlink(gLockFilePath);
exit(result);

}
do {
if(AcceptConnections(gMasterSocket)<0) {
syslog(LOG_LOCALO|LOG _INFO, "AcceptConnections failed,
errno=%d",errno) ;
unlink(gLockFilePath);
exit(result);
}
if((gGracefulShutdown==1)&&(gCaughtHupSignal==0))
break;
gGracefulShutdown=gCaughtHupSignal=0;
} while(1);
TidyUp();
return 0;

Cetigac MHI TpomrycTuM 0J10K omepaTopoB if (argc > 1) {...} (MBI BepHEMCH K
HeMy I103Xe) U paCCMOTPUM OCHOBHEBIE 3Tallbl paboThH nHeMoHa. yHKITUSA
BecomeDaemonProcess() mpeBpaliiaeT 0OBYHBIN KOHCOJIBHBIM ITponecc Linux B
npoiecc-geMoH. ®yukiusa ConfigureSignalHandlers() HacTpauBaeT 06paboTUYMKN



CUTHAJIOB ITpollecca-geMoHa, a pyukuusa BindPassiveSocket() oTkpriBaeT
onpepesneHsy nopT TCP/IP g npocnylivBaHUs BXOOAIIUX 3alIpocoB. [lanee
crenyeT IIUKJI, B KOTOPOM cepBep oOpabaThBaeT 3apockl. MHOTHE CETEBbLIE
CepBePHI, ITOJIyYUB 3aIlpoC, CO3AAI0T JOYEPHUM mpollecc misi ero o6paboTku. Takum
006pa3oM [JOCTUTAETCSI BO3MOXKHOCTD ITapajieIbHOM 00paboTKK 3aITpOCOB.
HekoToprle cepBepHl UCIIONL3YIOT OJis ITapalieJibHOM 00paboTKU 3allpOCOB IIOTOKH.
YT0 KacaeTcs HaIlero cepBepa, TO U3 COOOPaxKeHUH ITPOCTOTE OH oOpabdaTeBaeT
3aIIpOCHI B ITOC/IeA0BaTEIbHOM (OJIOKUPYIOIIEM) pexkuMe. Mbl Beib HEe OXKUIaeM,
YTO HAIll IeMOHCTPAIIMOHHBIN cepBep OymeT momydaTh MHOTO 3allpOCOB, HE TakK Jin?

HopwmarsnbHEIM BEIXOI 13 IIHK/Ia 00pab0TKMU 3aIllpOCOB MTPOUCXOOUT IIPU
nony4yeruu npoueccoMm curtasia SIGUSERI. Ilocne BeIXxOOa U3 LUKIIa IIPOLecC
BrI3bIBaeT GyHKUM0 TidyUp() 1 3aBepiraeT paboty. Mb, 6€3yCII0BHO, MOXKEM
3aBepHIUTh nponecc-geMoH, nocnas emy curian SIGKILL (SIGTERM u HeKoTOpHIE
opyrue), Ho nmonb3oBaTenbCckuil curHan SIGUSER1 rapaHTUpyeT BeXKIITUBOE
3aBepIlleHNe Halllero geMora. «BexinunBoe 3aBepiieHre» 03Ha4YaeT, YTO CEPBEP
OTBETUT Ha TEKYIIMU 3alIpocC IIepeq TeM, KaK 3aBepLIUThCS U yOaIuT CBOU pid-
darn.

PaccMmotpum Teneps nogpobHee pyHkIimio BecomeDaemonProcess(), 6raromaps
KOTOPOM OOBIYHBIM mpoliecc Linux cTaHOBUTCS meMoHOM. MHI He OymeM
repernevdaTsiBaTh TEKCTH (QYHKIIMY II€JIMKOM, TaK KaK MHa4de CTaThs OyOeT COCTOSATh
HCKIIIOUUTENILHO U3 JIMCTUHTOB (Ha caMoOM [ejie, IyInHa JINCTUHTOB Jazxe
TIPEBHIIIAET IIPOCTPAHCTBO, BHIIEIEeHHOE IO CTaThio). ITo 3TOM NMpUYKMHE BO BpeMs
YTEeHUS CTaTbU PEKOMEHIOYETCS MMOCTOSTHHO UMETH IO PYKOU IpularaeMbIi
HCXOOHBIN TEKCT.

B cTpoke
chdir("/");

MbI menmaeM KOPHEBYIO OIUPEKTOPUIO TEKYILEH OTUPEKTOPUEl IIpollecca-IeMoHa.
Bynyuwu 3amy1ieH, Halll feMOH MOXKeT paboTaTh BIIJIOTh [0 Mepe3arpy3Ku CUCTEMHI,
IIO9TOMY €ro TeKyIllasi OUPEeTOKPUS OOJIXKHA IPUHAIexkaTh (halioBOM CUCTEME,
KOTOpasi He MOxKeT OBITh pa3MOHTHpPOBaHa. [lasee ciegyeT BEI30B

lockFD = open(lockFileName, O RDWR|O CREAT|0 EXCL, 0644);

Kaxxgnrii mpoiiecc-IeMOH CO3maeT TakK Ha3bkiBaeMblk pid-daun (unu dain
O7IOKMPOBKHM). DTOT Paisl 0OBIYHO COOEePKUTCS B MUPEKTOPUH /var/run u uMeeT UMS
daemon.pid, roge “daemon” cooTBeTCTByeT UMeHU AeMoHa. ®aiin OJIOKMPOBKU
comepxkut 3HadeHue PID npoiecca gemMoHa. ITOT (aisl BaxKeH II0 ABYM IIPUYUHAM.
Bo-niepBHIX, €ro HaIu4YKe MO3BOJISIET YCTAHOBUTH, UTO B CUCTEME y2Ke 3alylleH
OOWH 3K3eMIIJIIP AeMOHa. BOnIbIIMHCTBO IEMOHOB, BK/IIOHAs Halll, JOIXKHEI
BBITIOJIHASITHCS He Oojiee 4eM B OOHOM 3K3eMIUIsIipe (3TO JIOTUYHO, €CIIH yYeCTh,
4TO AEeMOHBI 4acTO oOpalaloTCcs K Hepa3eIseMbIM pecypcaM, TaKUM, KaK CETEBEIE
TIOPTHI). 3aBepIasich, MIPOLeCC-0eMOH yaanseT pid-daiii, yKa3siBas TeEM CaMbIM,
YTO MOZKHO 3aIlyCTUTh APYrol 9K3eMIUIsap npoiiecca. OgHako, paboTa mjeMoHa He
BCeraa 3aBepllaeTcs HOPMaJIbHO, ¥ TOr'da Ha OUCKe ocTtaeTcs pid-daiin
HEeCYIIIECTBYIOIIIETO ITpollecca. ITO, Ka3aroch Obl, MOXKET CTATh HEITPEOHOOTUMBIM
MIPEnsITCTBUEM [JIs IIOBTOPHOTO 3allyCcKa [leMOHa, HO Ha caMOM [iejie, JeMOHEI
YCIENUIHO CIPaBISIOTCS C TaKUMHU CUTyallusIMHU. B mpolecce 3amycka OeMOH
IIpoOBepsIeT HaMu4uMe Ha aucke pid-¢aiina ¢ COOTBETCTBYIOIIUM UMeHeM. Ecnu
TakKou (ailyI CylIeCTBYeT, JEMOH CUUTHBaeT U3 Hero 3HadeHue PID u ¢ moMoIisio
¢ynkuu kill(2) mnpoBepsieT, CyIIeCTByeT JIM B CUCTEME IPOoIecC C yKa3daHHEIM PID.
Ecnu mpoiiecc cylecTByeT, 3HAa4YUT, IOJIb30BATEJIb IIBITAETCS 3aIllyCTUTh JEMOH
IIOBTOPHO. B 3TOM cjlydae mporpaMMa BHIBOJUT COOTBETCTBYIOIIEe COOOIIeHNE U
3aBepmaeTtcs. Ecnu mpoliiecca ¢ ykasaHHEIM PID B cucTteMe HeT, 3HA4YUT pid-dain
IIpUHAaAIeKal aBapUNHOT0 3aBEPIIEHHOMY OEMOHY. B 3ToM cuTyaluu mporpaMMa
OOBITHO COBETYET IT0JIb30BaTENTIO yoaIuTh pid-daiin (0TBETCTBEHHOCThL B TAKUX
Oernax Bcerfa JIydllle IIePeIOXKUTh Ha MOJIb30BaTelIsA) U IIOMMBITAaThCS 3aIllyCTUTD €€



elle pa3. MoxkeT, KOHEYHO, CIIyYUThCS U TaK, YTO IIOCJI€ aBapUUHOTO 3aBEPIIEHUSA
OeMoOHa Ha JUCKe OoCTaHeTcs ero pid-¢aiin, a 3aTeM KaKOU-TO OAPYroH IIPoIliecc
MIOTyYHUT TOT 3Ke caMbiii PID, uTo OBIT y JeMoOHa. B 9To# cuTyaiuu mjisi BHOBb
3amycKaeMoro JeMoHa Bce OyfeT BHITTISIAETh TakK, KaK OYATO ero KOIUus yxKe
paboTaeT B CUCTEME, ¥ 3allyCTUTh IEMOH ITOBTOPHO BEI HEe cMozxkeTe. K cuacThio,
ONMCaHHas CUTyallus KpallHe MajJIOBEpOsiTHA.

BTopast npuyunHa, 1o KOTOPOou ¢ariiyi OJIOKMPOBKYU CUUTAETCS IIOJIE3HEIM,
3aKJII0YaeTCsI B TOM, UTO C IIOMOIIbIO 3TOTr0 (atizia MBI MOXKeM OBICTPO BBISICHUTH
PID pemoHa, He mpuberasi K KOMaHfe ps.

Ilanee Ham geMoOH BHI3EIBaeT ¢yHKIUIO fork(3), KoTopas co3maeT KOIHUIO ero
npouecca. PoguTenbCcKuil mpoiiecc Ipu 3TOM 3aBeEPIIAeTC:

curPID=fork();
switch(curPID) {
case 0: /* Mbl B foyepHeM npouecce */
break;

case -1: /* owubka fork() - cnyymnocb 4TO-TO CTpawHoe */
fprintf(stderr,"Error: initial fork failed: %s\n",
strerror(errno));
return -1;
break;

default: /* Mbl B poaMTenbCKOM npouecce, 3aBeplwaeMm ero */
exit(0);
break;

IlemaeTcs 3TO OJIsd TOTO YTOOBI ITPOIIECC-AEMOH OTK/TIOYUIICS OT YIIPABIISIOIIETO
TepMuHana. C KaxgbiM TepMuHarioM Unix cBsi3aH HaOOp I'PYyIIIT TPOLIECCOB,
HUMEeHyeMHIU ceccuel. B KaxKaplli MOMEHT BpEMEHHU TOJIbKO OfHA U3 I'PYIIII
IIPOLIECCOB, BXOAAIINX B CECCUIO, UMEET OOCTYN K TepMHUHAIY (TO €CTh, MOXKET
BBITIOJTHSITH BBOJI/BBIBO[] C TIOMOIIIBI0 TEPMHUHAJIA). DTa I'PyNna UMeHyeTCs
foreground (mpuopuTteTHO#). B KaXXaou cecCuu eCTh IIPOILleCC-POAOHaYaIbHUK,
KOTOPHIM HAa3bIBaeTCs MUAePOM ceccum. Eciu mpoiiecc-geMoH 3amnyileH ¢ KOHCOIH,
OH, eCTECTBEHHO, CTAHOBUTCS YaCThI0 MIPUOPUTETHOM I'PYIIIIHI ITPOIIECCOB,
BXO[SIIIIUX B CECCHUIO COOTBETCTBYIOIIEr0 TEPMHUHAJIA.

II711 TOTo 4TOOBI OTKITIOUUTHCS OT TEPMHUHAJIA, JEMOH [OJ/I?KEH HadaTh HOBYIO
Ceccuio, He CBSI3aHHYIO C KaKMM-TH00 TepMuHaIoM. [IJIs1 TOro YTOOH IEMOH MOT
Ha4vaTh HOBYIO CECCHIO, OH CaM He HOJI2KeH OBITh TUOEePOM KaKOoU-mu0o apyroi
ceccun. Bri3oB fork() co3maeT mouepHUM TPOLECC, KOTOPHIM 3aBEIOMO HE SIBIISIETCS
uaepoMm ceccuu. [larnee mOYepHUU IPOLEeCC, NOoNy4dYeHHbM ¢ momoinbio fork(),
Ha4yMHaeT HOBYIO CECCHUIO C TIOMOIILIO BEI30Ba QyHKIMH setsid(2). [Ipu saTom
ITPOLIECC CTAHOBUTCS TUOEPOM (M €OIMHCTBEHHBLIM YHaCTHUKOM) HOBOM CECCHH.

if(setsid()<0)
return -1;

HTak, Ha MaHHOM 3Talle Mbl UMEeeM IIPOIecC, He CBSI3aHHBIN C KaKUM-JTH0OO0
TepMHuHaJIOM. [lariee B HEKOTOPBIX PYKOBOICTBaxX peKoMeHayeTcs BrI3BaTh fork()
ellle pa3, 4ToObl HOBBIM IIPOliecC mepecTas OBITh TUAEePOM HOBOM ceccuu (B System
V numep ceccuu MOZKET aBTOMATUUECKH ITOJIyYUTh YIIPABJISIOIINM TepMUHAI IIPU
HEKOTOPHBIX YC/I0BUAX). B Linux B moBTOpHOM BHI30Be fork() HeT HEOOXOOUMOCTHU U
MBI €ro fesaTh He OyneM.

CTOUT OTMETUTH, YTO TEIEePh HAlll AeMOH ITOJIy4YusI HOBEIU PID, KOTOPEIN MBI
CHOBA OOJIKHBI 3anucaTh B pid-daiin meMoHa. MH 3amnuckiBaeM 3HadueHue PID B
(aiin B cTpoKOBOM BUE (a He Kak mepeMeHHYyI0 Tuma pid t). [lemaeTrcsa aTo onsa
ymo6cTBa mmonb3oBaTens, 4To0ws 3HadeHue PID us pid-daiina MOKHO OBIIO
OIpOYUTaTh C HOMOINLIO cat. Hampumenp:



N

kill “cat /var/run/aahzd.pid

HameMy meMoHy ymanoch pa3opBaTh CBA3b C TEPMHHAJIOM, C KOTOPOT'O OH OBLIT
3aIyIleH, HO OH BCe ellle MOXKeT OBITh CBSI3aH C APYTrUMHU ITPOIlecCaMu U
(¢aitioBEIMU cucTEMaMu dYepes (pailyioBele HECKPUNITOPHI, YHACIIeqOBaHHBIE OT
POOUTEIILCKUX ITPOILIecCOoB. [IJIst TOT0 YTOOH pa3opBaTh U 3TY CBsI3b, MBI 3aKPHIBAEM
Bce (alJIoBEIE IECKPUIITOPHI, OTKPHITHIE B HAIIIEM IIPOIECCE:

numFiles = sysconf( SC OPEN MAX);

for(i = numFiles-1; i >=0; --1i) {
if(i !'= lockFD)
close(i);

}

Oyuakua sysconf() c mapamerpom SC OPEN MAX Bo3BpalllaeT MaKCUMaJIbHO
BO3MOXKHOE KOJIMYECTBO JeCKPUIITOPOB, KOTOPHIE MOXKET OTKPHITH Hallla
nmporpamMma. Ml BeI3kIBaeM (GYHKITUIO close() ot KaxKOoro HeCKpUIIToOpa
(He3aBUCUMO OT TOTO, OTKPHIT OH WJIX HET), 3a UCKII0UYEeHUEM OeCKpPUITopa pid-
¢aiina, KOTOPHIM OOIKEH OCTaBAaTLCS OTKPHLITHIM.

Bo BpeMs pabGoThH meMOHa JeCKPUIITOPH CTaHAapPTHHIX IIOTOKOB BBOMA, BEIBOJA U
OIMOOK TaK¥Ke MOJIZKHBI OBITh OTKPHITHI, ITIOCKOJILKY OHU HEOOXOONUMbI MHOT UM
GyHKIIUSIM cTaHOAPTHOM OUOIMOTEKU. B TO 3Ke BpeMsi, 3TU JeCKIIPUTOPH He
OOJIZKHBI YKa3bIBaTh Ha KakKue-Tu0o peasibHBIE IIOTOKM BBOJA/BEIBOAA. 71 TOTO,
4TOOBI PEIIUTH 3Ty 3aAa4dy, Mbl 3aKphIBaeM IIEPBLIE TPU OECKPUIITOPA, @ 3aTeM
CHOBa OTKPHIBAaeM MX, yKa3hIiBasi B KauecTBe uMeHu (aiina /dev/null:

stdioFD = open("/dev/null", O RDWR);
dup(stdioFD);
dup(stdioFD);

Temeps MBI MOXKeM OBITH YBEPEHEI, UTO OEMOH HE ITOJIYYUT OOCTYIa K KaKOMY-
nmubo TepMuHany. TeM He MeHee, V leMOHa HOJI2KHAa OBITh BO3MOXKHOCTE BEHIBOOUTH
KyHa-TO COOOIeHusI 0 cBoel paboTe. TpagUIIMOHHO [JIsT 3TOT0 UCIIOJIb3YIOTCSI
daiins xKypHanos (log-daiinsr). @aitiabl KypHAIOB OIS OeMOHa ITOoJg00HE YePHBIM
sIIIUKaM caMosieToB. Eciti B paboTe meMoHa ITPOU30IIIesTI KaKoOKW-To COOH,
ITOJTb30BaTEIb MOXKET ITPOaHaIM3UPOBaTh Galsl XKypHaya U (Ipu onpeaeieHHOM
BE3E€HUH) YCTAHOBUTH MIPUYUHY cO0si. HUUTO He MelllaeT HalIeMy OEMOHY OTKPHITh
CBOM CcOOCTBEHHHIH (paiiyi XKypHasia, HO 3TO He 04YeHb yI0OHO. BOIbIIIMHCTBO
OEMOHOB TOJIL3YIOTCS YCIIyraMu YTUIUTH Syslog, BedyIien XKypHalbl MHOXKEeCTBa
CUCTEMHBIX COOBITHI. MBI OTKpPhIBaeEM AOCTYI K KypHaIy syslog c TOMOIIIbi0
¢yukuu openlog(3):

openlog(logPrefix, LOG PID|LOG CONS|LOG NDELAY|LOG NOWAIT, LOG LOCALO);
(void) setlogmask(LOG UPTO(logLevel));

ITepsrii napaMeTp pyHKIUE openlog() — mpeduKc, KOTOPHIH OyAeT [OOaBIsATECSA
K KaXKIO¥ 3alucyu B CUCTEMHOM XKypHarse. [lajee cienyioT pa3IudyHbIEe OIIUN
syslog. ®yukiusa setlogmask(3) mo3BosnsseT yCTaHOBUTH YPOBEHDb IPHOPUTETA
COOOIlleHUM, KOTOPhIE 3alIMChIBAIOTCS B KypHasI cOObITHM. [Ipu BEI30BE QYHKIIUU
BecomeDaemonProcess() Mel iepefaem B mapaMmeTpe logLevel 3Hayenune
LOG _DEBUG. B couetanuu ¢ makpocoM LOG UPTO 3T0 03Ha4aeT, 4TO B XKypHaJl
OynyT 3alIUCHIBATLCS BCE COOOINEHUS C IPUOPUTETOM, HauMHAas C HAUBHICILIETO U
3akaHuuBasg LOG DEBUG.

[TocnnemHee, 4TO HaM HYXKHO CHOeJaTh OJII «OEMOHU3AlUN» IIPOLleCcCa — BEI3BIBaTh
pyHKIIHIO
setpgrp();

OTOT BBI30B CO37Iae€T HOBYIO I'PYIIy IPOILECCOB, UAEHTU(PUKATOPOM KOTOPOU
SIBIISIETCS UOeHTU(UKATOP TEKyIIero mpomecca. Ha aTom pabota ¢GyHKIUHU
BecomeDaemonProcess() 3aBepiiiaeTcs, Tak KakK Teeph HAIIl ITPOILeCC CTal
HaCTOSIINM JEMOHOM.



dyukuus ConfigureSignalHandlers() HacTpauBaeT 00pabOTUYMKY CUTHAJIOB.
CurHasibl, KOTOPHIE ITOJIYYUT Halll AEMOH, MOXKHO Pa3[eJiuTh Ha TPU I'PYIIIHL:
UTHOpUpyeMble, «daTalbHble» U o0pabaThiBaeMble. Bri3piBasi GYHKIIUIO

signal(SIGUSR2, SIG IGN);

MBI YKa3blBaeM, 4TO Halll IeMOH HoJIXKeH urHopuposats curdaa SIGUSR2.
Ananoruyso Mel nnoctynaeM ¢ curtaniamu SIGPIPE, SIGALRM, SIGTSTP, SIGPROF,
SIGCHLD. Curnansl SIGQUIT, SIGILL, SIGTRAP, SIGABRT, SIGIOT, SIGBUS,
SIGFPE, SIGSEGV, SIGSTKFLT, SIGCONT, SIGPWR u SIGSYS oTHOCATCH K
KaTeropuu «paTarabHBEIX». MBI HE MOXKEM UX UTHOPUPOBATh, HO U IIPOAOIXKATh
BHIIOJTHEHME TIPOoIlecca-OeMOHa MoCcye IIOIyYeHUsI OOQHOTO U3 9TUX CUTHAJIOB
HexKeJaTenbHO. ME Ha3HaYaeM BCEM 3THUM CUTHasjlaM 00paboTduk
FatalSigHandler, nanipumep:

signal (SIGQUIT, FatalSigHandler);

dyukuus-oopaboruuk FatalSigHandler() 3amuchiBaeT B )KypHasl COOBITUM
nHGOPMAIIHIO O ITOTyYeHHOM CUTHAJIe, ¥ 3aTeM 3aBepIllaeT IIPOIecC, BEI3BaB IIeper
atuM pyHKImu closelog() u TidyUp(), KoTopblie BEICBOOOKOAIOT BCE 3aHSATHIE
ITPOLIECCOM PECYPCHI:

void FatalSigHandler(int sig) {
#ifdef GNU SOURCE
syslog(LOG LOCALO|LOG INFO, "caught signal: %s — exiting",strsignal(sig));
#else
syslog(LOG LOCALO|LOG INFO, "caught signal: %d — exiting",sig);
#endif
closelog();
TidyUp();
_exit(o);
Ha Te Tpu curHasa, KOTOPhIE OTHOCSITCS K KaTeropuu oopadaTeIBaeMBIX, —
SIGTERM, SIGUSR1 u SIGHUP, neMoH pearupyet mo-pa3HoMy:

sigtermSA.sa handler = TermHandler;
sigemptyset(&sigtermSA.sa mask);
sigtermSA.sa flags = 0;
sigaction(SIGTERM, &sigtermSA, NULL);
sigusrlSA.sa handler = UsrlHandler;
sigemptyset(&sigusrlSA.sa mask);
sigusrlSA.sa flags = 0;
sigaction(SIGUSR1, &sigusrlSA, NULL);
sighupSA.sa handler = HupHandler;
sigemptyset (&sighupSA.sa mask);
sighupSA.sa flags = 0;
sigaction(SIGHUP, &sighupSA, NULL);

O6pabotuuk TermHandler() Bei3eiBaeT ¢pyukuuio TidyUp() u 3aBepiiaeT
mpoitecc. O6paboruuk Usrl Handler() menaeT B cucTeMHOM KypHajie 3allicCh O
BEKJIMBOM 3aBEPIIEHUU MPollecca U MPHUCBauBaeT IIeEPEMEHHOM
gGracefulShutdown 3Ha4denue 1 (4TO, KaK BBl IIOMHUTE, IPUBOOUT K BRIXOAY U3
IMKIIa 06paboTKM 3aIlIpOCOB, KOTAa UK/ OyaeT roToB K 3ToMy). O6paboTduk
curHana HupHandler() Tak:ke genaeT 3aluch B CHCTEMHOM XKypHajie, II0Cjie 4ero
npucBamBaeT 3HadeHue 1 mepemenHslM gGracefulShutdown u gCaughtHupSignal.
B peanpHOU XKU3HU nonydeHue curdHajia SIGHUP npuBoguT K mepe3amnyckKy
OeMOHa, KOTOPHIM COIIPOBOXKOAETCs MOBTOPHEIM IPOYTeHUeM ¢ansia
KOHpuUrypanuu (KOTOPHIM 0OBIYHO YMTAETCS IEMOHOM MMEHHO BO BpeMs 3allycKa)
U IepeyCTaHOBKOM 3HAa4YEeHUWU 3alUCaHHLIX B HEM ITapaMeTpoB. UMeHHO
HeoOXOOUMOCTh ITPOYECTh TOBTOPHO (aiiyl KoOHPUTrypaluu saBisieTcsa Haubornee
4aCTOU NIPUYMHOM IIepe3allyCKa JeMOHOB. Y Hallero geMoHa (¢aiia KOHpUrypamuu
HET, TaK 4YTO B IIpoIlecce lepe3anycka feiaTh eMy 0COOeHHO He4Yero.



OOpaTtuTe BHUMaHUe Ha TUIl repemMeHHbX gGracefulShutdown u
gCaughtHupSignal. C Tunom sig atomic t MBI paHbIlle He BCTPEYalIuCh.
[IpuMeHeHMe 3TOr0 THUIA rapaHTUPYET, YTO UTEeHUE U 3alliCh JaHHBIX B
nepemenHble gGracefulShutdown u gCaughtHupSignal 6ymeT BHITTOTHSTHCS
aTOMapHO, OMHOM MHCTPYKIIMEHN IIpolleccopa, KOTopasi He MOXKeT OBITh IIpepBaHa.
AToMapHOCTH Ipu paboTte ¢ nepemeHHbIMU gGracefulShutdown u
gCaughtHupSignal BazkHa moTOyMy, 4YTO K HUM MOTYT OOHOBPEMEHHO ITOJTY4YUTH
OOCTyIl 1 00pabOTYMKK CUTHAJIOB, U IJlaBHas GYHKIUSA NporpaMMel. [1o aTol xke
IpUYKUHEe MBI IIOMeYaeM YKa3aHHbIe TepeMeHHbIe KITIOUEeBBIM CII0BOM Volatile.

Oyukiua BindPassiveSocket() oTKphIBaeT ajisi IpOCIyIIMBaHUS IOPT cepBepa (B
HaieM ciydae 9To mopT 30333) Ha BCceX HOCTYIHHIX CETEBHIX MHTepdelrcax U
BO3BpalllaeT COOTBETCTBYIOIIUM COKET:

int BindPassiveSocket(const int portNum,
int *const boundSocket)

{
struct sockaddr _in sin;
int newsock, optval;
size t optlen;
memset(&sin.sin zero, 0, 8);
sin.sin port = htons(portNum);
sin.sin family = AF _INET;
sin.sin addr.s addr = htonl(INADDR ANY);
if((newsock= socket(PF INET, SOCK STREAM, 0))<0)
return -1;
optval = 1;
optlen = sizeof(int);
setsockopt(newsock, SOL SOCKET, SO REUSEADDR, &optval, optlen);
if(bind(newsock, (struct sockaddr*) &sin, sizeof(struct sockaddr in))<0)
return -1;
if(listen(newsock, SOMAXCONN)<0)
return -1;
*boundSocket = newsock;
return 0;
}

TeM, KTO YUTaJl CTaThIO 3TON CEPUU, TOCBAIIEHHYIO COKeTaM, JOIKHO OBITh
IIOHSTHO, YTO 3AeCh npoucxonut. OTMETHUM TOJILKO OOHY MHTEPECHYIO OeTalb. Eciu
IpeabIaOyIuy, y2Ke 3aKphITEIM, COKET, CBI3aHHBIU C JaHHBIM IOPTOM, HAXOOUTCS B
coctossHuUu TIME WAIT, MexXay 3aKpEITUEM CTapOro U OTKPBITUEM HOBOI'O COKeTa
MOZKEeT ITPOM30UTH 3aZleprKKa, paBHas OBYM IIepHoAaM XKHU3HU CceTrMeHTa (3afgeprKKa
MOZKET COCTaB/IATH OO ABYX MUHYT). [IJ1s1 TOro, 4YTOORI ITPU ITOBTOPHOM 3aIlyCKe
OeMOHa HaM He IIPHUIIUIOCh XKAaTh, MBI MCIIOJIb3yeM GyHKIUIO setsockopt() ¢
napametpoM SO REUSEADDR.

dyukumsa AcceptConnections() o6pabaTrsiBaeT 3alIpoChl IOCIeA0BaTEIbHO,
HCIIOJIb3Y s OJIOKUPYIOIINM BEI30B accept():

int AcceptConnections(const int master)
{
int proceed = 1, slave, retval = 0;
struct sockaddr in client;
socklen t clilen;
while((proceed==1)8&&(gGracefulShutdown==0)) {
clilen = sizeof(client);
slave = accept(master, (struct sockaddr *)&client,&clilen);
if(slave<0) { /* ownbka accept() */

if(errno == EINTR)
continue;



syslog(LOG_LOCALO|LOG INFO,"accept() failed: S%sm\n");
proceed = 0;

retval = -1;
}
else
{
retval = HandleConnection(slave);
if(retval)
proceed = 0;
}

close(slave);

}

return retval;

9To He nydmKni o6pa3 moBefeHUs AeMOHa, HO eCJI MBI Ha4YHEM OIUCHIBATh
rapasuienbHy0 00paboTKy 3aIllpoCOB, pefdaKius He BHOepXKUT. [lepeMeHHast
proceed, coBmecTHO c nepemenHol gGracefulShutdown, yka3siBaeT, momKHa JTU
IIporpamMMa IIpoaoJKaTh 00pabaTHBaTh 3alpoCcH. Eciii odepemHOM BEI30B
connect() unu HandleConnection() BepHyn coobiieHue 06 ommnbKke, 3TOM
nmepeMeHHoM nmpucBauBaeTcsa 0 u o6paboTKa 3aIpPoCcoB mpeKkpalaeTrcs. HoBri
COKeET, IIOJIy4eHHEIU B pe3yJ/ibTaTe BEI30BH accept(), mepemaeTcs pyHKIIUU
HandleConnection().

int HandleConnection(const int slave)
{
char readbuf[1025];
size t bytesRead;
const size t buflen=1024;
int retval;
retval = ReadLine(slave, readbuf, buflen, &bytesRead);
if(retval==0)
WriteToSocket(slave, readbuf, bytesRead);
return retval;

dyukumsa HandleConnection() cuuThBaeT nepegaHHylo KJIMEHTOM CTPOKY U TYT
2Ke BO3BpallaeT ee KnueHTy. 3aTeM QyHKumsA AcceptConnections() 3aKpriBaeT
CcoeduHEHME, OTKPHITOE B pe3ynbTaTe Bei3oBa accept(). dyukuuu ReadLine() u
WriteToSocket() TpuBuanbHbI, U paccMaTpuBaTh UX MH He OymeM. Eciu roe-To B
enouyke BrI30BOB AcceptConnections(), HandleConnection(), ReadLine() u
WriteToSocket() Bo3HuKIa omunbKa, nHGopMalus ob ommbke OymeT mepemaBaThCs
BBEDX I10 LIeTI0YKe A0 TEX MOp, TOKa He JOCTUTHeT GyHKUMU main(). B pyHkInu
main() aTa nHpopMaIus IpuBeaeT K HeMeyIEHHOMY 3aBepIleHn0 paboTk JeMOoHa
C COOTBETCTBYIOIIEH 3alMChI0 B XKYPHAJI CUCTEMHBIX COOOIIIeHUH.

PaccmotpumMm, HakoHel, ¢yHkuuio TidyUp(), K KoTopol oOpallaloTcsi MHOTHE
dbyHKIIMM cepBepa Iepeq TeM, KaK 3aBepIIUTh ero pabdoTy.

void TidyUp(void)
{

if(gLockFileDesc!=-1) {
close(gLockFileDesc);
unlink(gLockFilePath);
gLockFileDesc=-1;

}

if(gMasterSocket!=-1) {
close(gMasterSocket);
gMasterSocket=-1;



3amaua ¢pyakuuu TidyUp() — «mmpubpaTh Mycop» 3a IpollecCcoM-IeMoHoM. B
mpuHIune, 6e3 3Tol PyHKIINY MOXKHO 0O0HMTHCH, TaK KaK IIOCJIe 3aBePIIeHUs
IIpoilecca CUCTeMa caMa 3aKpOeT BCe ero JeCKPUIITOPH], HO ITpaBuUia XOPOIIero
TOHA TPeOYIOT SBHOT'O BHICBOOOXKIEHMST BCEX PECYPCOB, BHIIETIEHHEIX SBHBIM
oOpa3om.

Ecnu BB CKOMOUIUPYETE IIPOrpaMMy-OeMOH C IIOMOIIBI0O KOMaHIbI
gcc aahzd.c -o aahzd

To cMoxKeTe 3aIllyCTUTh AeMOH KOMaHOou
# aahzd

[TocKONMBKY OEMOH HYyXKOaeTCs B AOCTyIle K JUPEKTOPUH /var/run, 3alryckKaTh eTo
HYKHO B pexuMe root. Cpa3sy mocsie 3alycka IporpaMMbl BBl CHOBa YBUAUTE
IpUriamnieHre KOMaHOHON CTPOKH, YTO OJISI JEMOHOB COBEPIIIEHHO HOPMAJIBHO.
Ecnu 651 cepBep aahzd BeITTONMHST YTO-HUOYOE ITOJIE3HOE, KOMAHOy ero 3allycKa
MOZKHO OBIJIO OBI IPOIIMCATh B OMHOM M3 ClieHapueB 3allyCKa CUCTEMEI B
oupekTopuu /etc/init.d, Ho MbI 3TOTO menaTh He OymeM. [Tociie TOro Kak cepBep
3alyllleH, BBl MOXKeTe OdaTh KOMaHOy

telnet 127.0.0.1 30333

B pesynbTaTe OymeT yCTaHOBJIEHO coeqUHEHMEe C cepBepoM. HameuaTtarite
KaKyl0-HUOYIOb IOCJIeO0BaTEIbHOCT, CUMBOJIOB B KOHCOMHU telnet u HaxkMure
«BBBO». B KauecTBe OTBeTa CepBEP BO3BPATUT HalleuaTaHHYIO CTPOKY U 3aKpPOET
COeqUHEHHE.

BepHeMcs Temephb K HaHa/IBHEIM CTPOKaM QyHKIIUY main(). XoTs MBI MOKEM
nony4uuTh PID memoHa u3 ero pid-daiina u ynpaBiasiTh JEMOHOM C IIOMOIILIO
KoMmaHAH kill, Takoi BapuaHT HeNIb3s Ha3BaTh O4YeHb YOOOHBIM. JacTo asns
yIpaBJIeHUS OEeMOHOM HCIIOIb3yeTCs CaM HCIOTHUMEIN (pallyl JEMOHA,
3ammyCKaeMbIl CO CIIeITMaIbHBEIMU apryMeHTaMu KOMaHOHOM CTpoKu. Hair geMoH
IIOHUMaeT ABe KOMaHMOH: stop (3aBepiieHue paboOTH meMoOHa) U restart
(mepe3amnyck). [TocmoTpuM, Kak 1moBefeT cebs HeMOH, 3alyIeHHbIH C apryMeHTaMu
KOMaHIOHOU CTPOKU. B 3TOM ciiydae B Hadajie IPOrPaMMEl IEMOH IIEITAETCS
cuutaTh 3HadeHue PID u3 cBoero pid-¢gaiina. Ecnu oTKpeITh pid-aiin He yoaeTcs,
3HA4YUT, CKOpPee BCEro, IEMOH He 3alyllleH, ¥ YIPaBIgiolleMy PeXXUMY IIPOCTO
Hedero pgenath. Ecnu 3HadeHue PID nmony4eHo, mpoliecc, yIpasasioIiuil JeMOHOM,
IIOChUIaeT AEMOHY COOTBETCTBYIOIIMM CUTHAJ C ITOMOLIbI0 QyHKIMM Kill().

IleMOHBI HE pacCYUTaAHBl Ha TO, YTOOHI MOy4YaTh KaKyio-mub60 nHGpOopMaIuioo oT
rmonb3oBaTensi. CoOCTBEHHYIO MH(POPMAIIMI0 OHU IepefaloT APYruM IIporpaMMaM
60 3amMCHIBAIOT B XKYPHAJIBI CUCTEMHBIX COOBITUHM. B ciiemyiolei cTaTbe MBI
COCPEemoTOYUMCS Ha ITporpaMMax, KOTOphle BeoyT ce0s1 COBEPIIIEHHO UHAYE U
pPaccCMOTPUM KOHCOJIbHBIM BBOM-BBIBOL.



