JlabopaTopHasi padoTa no kypcy ""OnepaunoHHbie cucTeMbI"
Mexnpoueccuoe B3aumoaeiicteue B OC Linux: cokeTrnsl

Lenwv pabomur: Hayuuthcs ucnonb3oBath coketsl UDP u TCP gy B3auMoaeiicTBust mpoueccoB B CETH.

1. B3ammopeiicTBHe MeKAYy KJINEHTOM U cepBepoM npu nomouu cokeros UDP

B ¢aiinax udpserver.c u udpclient.c Haxoa9TCS TPOrpaMMBbI 3X0-CEPBEPA U IXO-KIMEHTA IS
cokeroB UDP. KineHT mochlmaeT cepBepy 3arnpoc — CTPOKY TEKCTa, BBEICHHYIO U3 Sidin, cepBep BbI-
BOJIUT €€ Ha stdout BMecTe ¢ MH(popMareil 00 agpece KIUEHTa, U OTCUIAET CTPOKY OOpaTHO KIMEHTY.
KineHT npuHuUMaeT OTBET OT cepBepa M pacledyaTbiBaeT €ro. 3aTeM KIMEHT 0’KUJAeT BBOJA CIIEIYIO-
el crpoku. [Ipu cunteiBanuu Ctril-d knuent 3aBepuiaercs. [P-agpec cepBepa 3amaercs B napaMmerpe
KOMaHJHOW CTPOKHU IpH 3aIrycke kiaueHTta. Homep nopra cepBepa MOKeT OBbITh JIOOBIM, HO OH JIOJIKEH
ObITh 3apaHee HM3BecTeH kiueHTy. OH 3ajaeTcss B MporpamMmax cepBepa M KIMEHTa KOHCTAHTOMN
SERV_PORT.

3apanmue 1.
1.1. Bemosnnaute nporpammsl udpserver.c u udpclient.c, 3anyCTUB UX U3 pa3HbIX OKOH KOMITBIOTEPA,

cHauvasa 3amyctutre udpserver.c. [Ipu 3amycke kiMeHTa 3ajaiiTe B KOMaHIHOW CTPOKE OJIMH Iapa-
MmeTp: aapec cepsepa 127.0.0.1 (3To aapec metau oOpaTHOM CBSA3M AJIS JIOKAJTBHON OTJIAIKH CETEBBIX
NpUJIOXKEeHUN ). Umo npousotioem, eciu cepeep 3anycmums no3xice KIUeHMA, eciu 3a6epulums cepeep
80 8peMs pabomul Kiuenma (nosichume 6 omueme)?

1.2. B nporpamme udpserver.c mepe OTIPaBKO OTBETa KIMEHTY A00aBbTE HEOONBUIYIO 33JEPIKKY
(10 ¢), mmuTHpytonIyto mporecc 00padOTKM 3ampoca. 3alyCTUTE OJHOBPEMEHHO HECKOJBKO 3XO-
KIIMEHTOB U3 Pa3HbIX OKOH. Hapucyiime 6 omueme spemenHbvle OUazpammyvl cepsepa npu 00CiyHcusa-
HUU HECKOJIbKUX KJIUEHMO6.

2. BzaummopaeiicTBHe Mex1y KJIHEHTOM U cepBepoM npu nomoiu cokeros TCP

B ¢aitnax tcpserver.c u tcpclient.c HaxoasATCs TMporpamMMbl cepBepa M KIMEHTA JJisi COKETOB
TCP. KnueHT mocsutaeT cepBepy CTPOKYH TEKCTa, BBEJICHHBIC U3 Sfdin, cepBep MOJIydyaeT UX U BBIBO-
muT Ha stdout. IP-anpec u HOMep mopTa cepBepa 3a7al0TCsA B JIBYX MapaMeTpax KOMaHJHOW CTPOKH
npu 3amycke kKiueHTa. Homep mopta cepBepa MOXeT ObITh JII0OBIM, HO OH JOJDKEH OBITh 3apaHee u3-
BecTeH KineHTy. OH 3amaetcs B mporpamme cepepa koHcTaHToil SERV_PORT.

3ananme 2.
2.1. BeimonHuTe HavalbHYIO BEpCHIO Mporpamm tepserver.c u tepcelient.c, 3amycTUB MX U3 pa3HBIX

OKOH KOMIIbIOTEpA, CHayasja 3ammyctuTe tepserver.c. B xauecTBe HoMepa mopta cepsepa 3aaaiite 30
000 nuiroc Homep Bamero IIK (1 — 28). Orot HoMmep cnenyet 3anath B KoHcTaHTe SERV_PORT B
IporpaMMe cepaepa mnepen ero kommwinuen. 1lpu 3amycke kimeHTa 3agaiiTe B KOMaHJIHOM CTpPOKE
nBa napametpa: aapec ceprepa 127.0.0.1 u sHomep nopta cepsepa (30 000 rutroc Homep Bamero T1K).
Ymo npousotioem, eciu cepsep 3anycmume No3dice KIUEHMA, eclu 3a8epuiums cepeep 60 8pems pa-
bomul Kiuenma (nosicuume 8 omueme)?

Bo Bpemst paboThl mporpaMm nostyuute HHGOpMaluoo 00 aKTUBHBIX COKETaX MPH MOMOIIY KOMaH bl

$netstat -a -p

[lepBas rpynmna cokeToB, BBIBOAMMAsI 10 ATOH KOMaHE, — 3TO COKeThl IHTepHeT, BTOpas rpymnmna — co-
kel UNIX. Haiigute cBou coketsl B nepBoil rpynne. Kononka Local Address conepxur aapec Jio-
KaJIbHOTO KOHIIa cokeTa (Ha Bamem xommnbiotepe), kononka Foreign Address comepxxur anpec yna-
JIEHHOT'O KOHIIa COKeTa (Ha KOMIIBIOTEpE, ¢ KOTOPBIM B3auMoJeicTByeT Bamn coker). Anpec cocTout
u3 nByx vacteil: IP-agpec.mopt. 36e30ouxa B nepBoit yactu aapeca Local Address Bamero npociy-
muBaronero cokera obosnayaer INADDR_ANY, T1.e. yHuBepcanbHblii [P-aapec, u o3naudaer, yTo
cepBep OyaeT mpuHUMATh COSAMHEHUS, TTOCTyTaomue s Jroboro [P-aapeca maHHOTO KOMITbIOTEPA U
JUIE HOMEpa TopTa cepBepa, yKazaHHOro mociie Touku (O1o Homep, 3amaHHbIi B SERV_PORT.).
3Be310ukH B 00eux vactax ajapeca Foreign Address Bamero npocnymmBaromiero cokera 0003Ha4aroT
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yHHUBepcalbHbIN [P-afpec 1 mo6oi mopT, ¥ 03HAYAIOT, YTO cepBep OyAeT NPUHUMATH COCIMHEHUS OT
KJIMeHTa ¢ oM [P-agpecoM u mr006IM HOMEPOM TIOpTa. Boinuwiume 6 omuem ungopmayuio o Ba-
wux coxkemax. Odvsachume 8 omueme, KOTAa U KaKUMU (QYHKIMSIME OHM OBLITH CO3JIaHBI, B KAaKUX CO-
CTOSIHUAX HAaXOMSTCS, KaKkoBa Mapa aJpecoB AJsl KaXAoro u3 cokeroB? Ilpu BbIMOMHEHUM KIMEHTA U
cepBepa Ha pa3HbIX KOMIIBIOTEPAX, CKOJIBKO COKETOB Bbl yBUINTE Ha Ka)KJIOM KOMIIbIOTEpE?

2.2. BeinmosiHUTE TPOTpaMMBbl KJIIMEHTA U CEpBEpa Ha pa3sHbIX KOMIbloTepax. [[i1s aToro cienyer 3amyc-
TUTh CEPBEP Ha CBOEM KOMIIBIOTEPE, @ IPOrpaMMy KJIMEHTa — C JPYroro KOMIbIOTEpPA, YKa3aB B KO-
MaHnHOM cTpoke [P-agpec Bamero xommbrotepa (Hmke oOBsCHsETCs, Kak omnpeaenuts [P-agpec) u
HOMep mopTa cepBepa Ha Bamem xommbiotepe (30 000 + Homep Bamero T1K).

Onpenenenne [P-anpeca xommbiotepa. [Tomyuure mHpOpMamuio o ceteBbix HHTepdeiicax Bamrero
KOMIIBIOTEpA IPU MIOMOIIX KoMaHAb! $netstat -nie win Sifconfig -a

Br1 nomkabl yBUAeTh nBa uHTep(deiica: lo (mHTEpdeiic 0OpaTHOM CBSA3M, WM 3aKOJIBIOBKH) U eth(
(moxanbHas ceTh Ethernet) co cnenyromeit nnopmanueii 06 natepdeiicax: inet addr — [P-agpec Ba-
LIero KoMmmeloTepa, Linc encap — ucnonb3yemasi TEXHOJIOTHSI KaHAJIBHOTO YpoBHs, Beast — mmpoxo-
BemlarensHblid [P-anpec, Hwaddr — ¢dusuueckuii aapec cereBoil kaptel, Mask — Macka mopaceTH,
MTU — makcuMalbHbIA pa3Mep Kaapa.

2.3. Moauduiupyiite nmporpammy cepsepa (naire eii uMs tepserver2.c): 1) mepea BIBOAOM 3ampoca
KIIMEHTa Ha 3KpaH 100aBbTe HEOONBITYIO 3a7epkKy (10 ¢), IMHTHPYIOIIYIO TIpoliecc 00paboTKH 3a-
mpoca; 2) pacrneuaTsiBaiite nHpopMaiuio 06 aapece kiuenta (ero IP-agpec u Homep nopTta). 3amycTu-
TE CepBep B OJJHOM OKHE, a U3 IPYTHUX OKOH OJIHOBPEMEHHO 3aITyCTHTE HECKOJIBKO KITMEHTOB.

2.4. Moguduuupyiite cepsep (ums tepserver3.c): crenaiite Bam nocnenoBaTenbHbIN cepBep mapai-
JeIbHBIM, OOCTYKHUBasi KaXKI0T0 KJIMEHTa B OTACIBHOM Tpoliecce ceprepa. st atoro nmocie accept()
CO3/1aliTe AOYEPHUIN NPOLECC, B KOTOPBIM NMEPEMECTUTE TE CTPOKH KOJA, B KOTOPBIX CEPBEP BBHIBOAUT
coo01ieHne 00 YCTaHOBJIEHUH COEAMHEHHUS, YNTAET U3 COKETa MOJIy4YeHHblE JaHHble, oxunaer 10 c,
BBIBOJIUT JaHHBIC HA 3KPaH W 3aKpbIBACT IPUCOEAUHEHHBIN cokeT. KpoMe 3T0ro0, B Havaue JOYEpHEro
mporiecca 3aKporTe MPOCITYIIMBAEMBId COKET, a B KOHIIE JouepHero mporecca nodasete exit(0). Oc-
HOBHOM LIMKJI POJMUTENIBCKOTO CepBepa JOHKEH BKIOUYaTh: BeiuncieHue clilen, accept(), fork() u 3a-
KPBITHE MTPUCOCIMHEHHOTO cokeTa. O0sA3aTeIbHO YAAISUTE 3aBEPUIUBIINECS TOYEPHUE TPOIECCHI, 00-
pabatbiBass curian SIGCHLD. BeinonHuTte napasienbHbli cepBep ¢ HECKOJIbKUMH OJHOBPEMEHHO
3aIlyIEHHBIMU KIMEeHTaMU. Hapucyiime 6 omueme pemeHnble Ouazpammol padbomvl nocie008ameb-
HO20 U NAPANNENbHO20 CEPEEPOE NPU OOCYICUBAHUU HECKOILKUX KIUCHINOS.

Ilopsinok BeINOTHEHNS 1a00PaTOPHOIT PadoThI
Brinonnute 3aganus 1 — 2.
3aHecHTe B OTYET ONMCAHME 3aJJaHUI CO BCEMU TPEOYEMbIMU MOSCHEHUAMU.
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TpeboBanus
1. TIlpu moxaroroBke k JabopaTopHOi paboTe (JloMa) 3aMUIINTE B KOHCIICKT:
a) TEKCThI IPOrpamMM cepBepa U3 3aaHus 2.4 ¢ KOMMEHTAPUIMU;
0) onucanne cTpykTypsl sockaddr_in, onrcanue ¢pyHKImii paboThI ¢ COKETaMH, BKIIFOYAst MCTIOJIb-
30BaHHbIC (PYHKIIUH TPE0Opa30BaHUS aAPECOB.
2. CTyneHT AOKEH 3HaTh OTBETHI HA CJIEIYIONINE BOIIPOCHI:

Bomnpocsl
Kakwue tunel cokeroB ucnonb3yroTces B OC UNIX?
KakoBo HazHaueHue u nmapameTpsl cucTeMHOro Bbi3oBa socket()? connect()?
KakoBo HazHaueHue u mapaMeTpsl cucTeMHOro Bbi3oBa bind()? OO6s3aTenbHO JM €T0 BBI3BIBATH
nutst cepsepa? [ns knuenta? [Houemy?
KakoBo HazHaueHue U mapaMeTpsl Bbi3oBa accept()? Kakoii pesynbraTt Bo3Bpaiiaet accept()?
KaxkoBa nocnenoBarenbsHOCTh ACUCTBUH, BBIMIOJIHAEMBIX cepBepoM B udpserver.c u tepserver.c?
KakoBa nocienoBaTeIbHOCTb IEMCTBUI, BBINOJHIEMbIX KJIUEeHTOM B udpclient.c u tcpclient.c?
Uro npousoiaeT, eciu B napamuieabHoMm cepsepe TCP He 3akpbiBaTh B JOUEPHEM CEpPBEpE IMPO-
CIIYIIMBAEMBbI COKET, a B POAUTEIHCKOM CEPBEPE — MPUCOEAMHEHHBIN coKeT? [Touemy?
8. Kakue apyrue crocoObl MOCTpOEHUs NMapajuIeIbHOTO cepBepa Bel MoXkeTe MpeioKnuTh?
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9. Tlouyemy HeoOXOAMMO PeOOPA30BaHUE A/IPeca COKETa B CETEBOI MOPSIOK ClIeJOBaHHs OAaHTOB?
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INPUJIO)KEHUE. TekcTsl nporpamMm

/* udpserver.c */
#include <sys/socket.h>

#include <sys/types.h>

#include <stdio.h>

#include <netinet/in.h>

#include <sys/stat.h>

#include <unistd.h>

#define SERV_PORT 20001 /* Homep mnopTa cepsBepa */
#define BUFSIZE 1024

#define SADDR struct sockaddr

#define SLEN sizeof (struct sockaddr in)

int main () {

int sockfd, n, len;

char mesg[BUFSIZE], ipadr[1l6];

struct sockaddr in servaddr; /* Ina anmpeca cepsepa */
struct sockaddr in cliaddr; /* Iisa ampeca KJIMEHTa */

if ((sockfd=socket(AF INET, SOCK DGRAM, 0))<0)/* Cosmarp coker Tmna SOCK DGRAM */
{perror ("socket problem"); exit(1l);}

memset (&servaddr, 0, SLEN); /* OBHYIUTL CTPYKTYypy servaddr */
servaddr.sin family = AF INET;
servaddr.sin addr.s addr = htonl (INADDR ANY); /* Azmpec cepBepa - Jo0OOMI

IP ampec 3TOTr0 KOMIbIOTEpa, IpeoBfpas3oBaTh €T0 B CETEBOM MNOPSAIOK */
servaddr.sin port = htons (SERV_PORT); /* IIpeoOpaszoBaHMe HOMepa IOPTa */
/* [IpMBs3aTh COKET K aIpecy M NOpTy cepBepa */
if (bind(sockfd, (SADDR *) &servaddr, SLEN)<0)
{perror ("bind problem"); exit(1l);}

printf ("SERVER starts...\n");

for (;;) { /* TJIABHH 1IMKJI CEPBEPA */
len = SLEN;
/* UTeHMe OuepeHOTO 3ampoca OT OUEepPemHOTO KJIMEHTAa */
if ((n = recvfrom(sockfd, mesg, BUFSIZE, 0, (SADDR *)&cliaddr, &len)) < 0)
{perror ("recvfrom"); exit(1l);}
mesg[n] = 0;
/* [leuaTh TeKCTa 3anpoca UM alpeca KJIMEeHTa */
printf ("REQUEST %s FROM %s : %d\n", mesg, inet ntop (AF INET,
(void *)&cliaddr.sin _addr.s_addr, ipadr,16), ntohs(cliaddr.sin port));
/* [IoCHJIKA OTBEeTa KJIMEHTY */
if (sendto(sockfd, mesg, n, 0, (SADDR *)&cliaddr, len) < 0)
{perror ("sendto"); exit(1l);}
}
}
/* udpclient.c Banyck: udpclient IP ampec ceprepa */

#include <sys/socket.h>
#include <sys/types.h>
#include <stdio.h>
#include <netinet/in.h>
#include <sys/stat.h>



#include <unistd.h>

#define SERV_PORT 20001 /* HomMep mopTa cepBepa */
#define BUFSIZE 1024

#define SADDR struct sockaddr

#define SLEN sizeof (struct sockaddr in)

int main(int argc, char **argv) {
int sockfd, n;
char sendline[BUFSIZE], recvline[BUFSIZE + 1];

struct sockaddr in servaddr; /* s ampeca cepsepa */
struct sockaddr in cliaddr; /* I ampeca KJIMEHTa */
if (argc !'= 2) {printf("usage: client <IPaddress of server>\n"); exit(1l);}

/* CoopMmMpoOBaTE CTPYKTYPY C aIpecoM cepBepa */

memset (&servaddr, 0, sizeof (servaddr)):;
servaddr.sin family = AF INET;
servaddr.sin port = htons (SERV_PORT) ;
/* TlpeobpasoBaTs IP-ampec cepBepa B CEeTEBOM MOPAIOK M BanmcaTb B servaddr */
if (inet_pton (AF INET, argv[l], é&servaddr.sin addr)<0)
{perror ("inet pton problem"); exit(1l);}

if ((sockfd=socket(AF INET, SOCK DGRAM, 0))<0) /* Cosmare cokeT Tuna SOCK DGRAM */

{perror ("socket problem"); exit(1l);}
write (1,"Enter string\n", 13); /* [levyaThs NOPUIJIANIEHNUS */
while ((n=read(0, sendline, BUFSIZE)) > 0) { /* YuraTh CTPOKY C stdin */
/* OTocJyiaTh CTPOKY CepBepy */
if (sendto(sockfd, sendline, n, 0, (SADDR *)é&servaddr, SLEN) == -1)
{perror ("sendto problem"); exit(1l);}
/* [IpUHATE coofleHre OT cepsepa */
if (recvfrom(sockfd, recvline, BUFSIZE, 0, NULL, NULL) == -1)
{perror ("recvfrom problem"); exit(1l);}
/* U pacrevaTaTb ero */

printf ("REPLY FROM SERVER= %s\n", recvline);
}
close (sockfd) ; /* 3aKpPEITL COKET */

}

/* tcpserver.c */
#include <sys/socket.h>

#include <sys/types.h>

#include <stdio.h>

#include <netinet/in.h>

#define SERV_PORT ... /* Homep mnopTa cepeepa */
#define BUFSIZE 100

#define SADDR struct sockaddr

#define SIZE sizeof (struct sockaddr in)

int main () {

int 1fd, cfd;

int nread, clilen;

char buf [BUFSIZE];

struct sockaddr in servaddr; /* Isa ampeca cepsepa */
struct sockaddr in cliaddr; /* s ampeca KJIMEHTa *x/

if ((1fd = socket(AF INET, SOCK STREAM, 0))<0)/*Cosparb coxer Tuna SOCK STREAM*/

{perror ("socket"); exit(1l);}
memset (&servaddr, 0, SIZE); /* OBHYIMTBH CTPYKTYPYy IJId ampeca cepsepa */
servaddr.sin family = AF INET;
servaddr.sin addr.s_addr = htonl (INADDR ANY) ; /* Appec cepbepa - JoOOMI
IP azmpec 2TOrO KOMIbTepa, IpeoBpaszoBaThb €TI0 B CETEeBOM OPAIOK */

servaddr.sin port = htons (SERV_PORT); /* IlopT ceppkepa,npeofp.B CeTeB.IOPANOK */



/* [IpyBSA3aTh COKET K aIpecy U IIOPTy CcepBepa */
if (bind(1fd, (SADDR *) &servaddr, SIZE)<0)
{perror ("bind"); exit(1l);}
/* CoenaTte cokeT 1lfd mpocayumpeaeMbsM */
if (listen(lfd, 5) < 0) {perror("listen"); exit(1l);}

for(;;) { /* TJIABHHM LMKJI CEPBEPA */
clilen =SIZE;
/* Oxmmaem coemmHenus, B cfd nojgyumm IeCKPUNTOP MNPUCOEIMHEHHOT'O COKeTa,
B cliaddr - ampec ximeHTa, B clilen - OeMCTBUT. UMCIIO OaiTOB ampeca */
if ((cfd = accept(lfd, (SADDR *)é&cliaddr, &clilen)) < 0)
{perror ("accept"); exit(1l);}
/* CoemuHeHMVe yCTAHOBJIEHO, MHOOpMALMa O KIMeHTe - B cliaddr */
printf ("connection established\n");

/* MpoumTaTh CcoOOBUWEHMe OT KJMEeHTa M BHBeCcTM ero B stdout */
while ((nread = read(cfd, buf, BUFSIZE))> 0)
write (1, &buf, nread);

if (nread == -1){perror("read"); exit(1l);}

close (cfd); /* 3aKPHITh [NPMCOEOMHEHHE COKEeT */
} /* KOHEILl TJIABHOT'O ULVKIJIA CEPBEPA */
}
/* tcpclient.c Banyck: tcpclient IP azmpec cepBepa NOPT_ cepbkepa */

#include <sys/socket.h>

#include <sys/types.h>

#include <stdio.h>

#include <netinet/in.h>

#define BUFSIZE 100

#define SADDR struct sockaddr

#define SIZE sizeof (struct sockaddr in)

int main(int argc, char *argv[]) {

int fd;

int nread;

char buf [BUFSIZE];

struct sockaddr in servaddr;

if (argc < 3) {printf("Too few arguments \n"); exit(l);}

if ((fd = socket(AF INET, SOCK STREAM, 0))<0) /*Cospmarbp cokxer Tuna SOCK STREAM*/
{perror ("socket creating"); exit(1l);}

/* ChopMUpoOBaTE CTPYKTYPY C amgpecoM cepBepa */
memset (&servaddr, 0, SIZE); /* OBHYIMUTBH CTPYKTYPY IJIS ampeca */
servaddr.sin family = AF INET;

/* Tpeobpas3oBaTh ampec cepBepa B IOBOUUHOE UMCJIO B CETEBOM MNOPAIKE */

if (inet_pton (AF INET, argv[l], é&servaddr.sin addr) <= 0)
{perror ("bad address"); exit(1l);}

/* [lpeobpasoBaTh HOMEP I[OpTa CepBepa B CETEBOM MNOPSAIOK */
servaddr.sin port = htons(atoi(argv[2]));
/* YCTaHOBUTL COeIOMHEHME C CepBepoM, yKas3aHHEM B servaddr */

if (connect(fd, (SADDR *)é&servaddr, SIZE)<O0)
{perror ("connect"); exit(l);}

write (1, "Input message to send\n", 22); /* BrlBOL HOpMIJIAlIEHUs Ha SKpPaH */
while ((nread = read(0, buf, BUFSIZE)) > 0) /* UreHne CTpoku u3 stdin */
if (write(fd, buf, nread)<0) /* [IochUIKAa CTPOKM cepBepy */
{perror ("write"); exit (1)}
close (fd) ; /* 3aKpPLHTL COKET *x/
exit (0);

}
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