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BSBHMO}JE!‘(’ICTBHQ HNpoIecCcoB B CeTH ¢ MIOMOIIBIO HEﬁTOl’PaMM

Peannzanus Mogenn fefitarpamm € ofmenne T10eil B mECbMax

Cepsep:

1. IIproGpecTH MOYTOBBIT AMHK

2. YCTaHOBUTH TIOYTOBbIH AIHK

3. ITepeifT B COCTOAHHE OKHIAHIA

4. Toxnarees BO3MO/KHOTO TIHCHMa

5. OmpenenuTh ampec OTMPaBHTENA

6. O6paboTars 3ampoc H OTIPABHTH OTBETHOE IHCHMO
7.7Knarh cefylomero 3ampoca

Knuenm:

1. IIproGpecTH MOYTOBBIT AMHK

2. YCTaHOBUTH TIOYTOBbIH AIHK

3. Hanucarb MHCHMO, yKasaB apec M OMyCTHB
B TIOYTOBBIH AMMK

4. To:xnarbesA OTBETHOTO MHChMa

5. IIpounTarh IMHCHMO

Cmpyxkmypa cepseprozo npouecca: Cmpyxkmypa K1uermcrozo npogecca:

< co3math CokeT (soket())>

< mpeoGpazoBaTs i samicaTs IP-alpec B CTPYKTypy cokera (inet_addr()>

< cBA3aTH azipec cepeepa ¢ cokeroM (bind())> | < cosnats cokeT (soket()) >

< cBsI3aTh anpec cepeepa ¢ cokeTo (bind() >

< TIpHeM JAHHBIX OT KIHEHTa (recvirom() > | < OTOCIATS OTBET KIHEHTY (Sendto() >

< OTOCIATS OTBT KmiteHTY (sendto() > < NpHeM JAHHEIX OT KiHeHTa (recvirom() >

ssize_t recvfrom (int sockfd, void *message, size_t length, int flags,

struct sockaddr *send_addr, size_t *add_len);
ssize_t sendto (int sockfd, void *message, size_t length, int flags,

struct sockaddr *dest_addr, size_t *dest_len);
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‘Ynanennstii Bo13oB npouenyp (RPC — Remote Procedure Call)

Kareropas Middleware — crienuanbHblii ypoBeHb IPOTPAMMHOTO OOeCTiedeHHA, KOTOPIif PAaCTIONOKeH
MewIy GH3HEC-IPIIOKEHHEM H KOMMYHHKAIOHHEIM YPOBHEM H H3OMHDPYET MPIICKSHHE OT CETEBBIX
TIDOTOKOJIOB H [eTaneil ONePaHOHHBIX CHCTEM

— IIO moctyna k 6asaM JaHHBIX;

—> CHCTeMbl, peaTH3YIONIHe BbI30B yladeHHBIX nponeayp (RPC);

—> MOHHTOpBI 0GPaGOTKH TpaH3akumil (transaction processing monitors — TP-MOHHTOPSI);
CpEJICTBA HHTETPAITNH PACTIPENIETEHHBIX 0GBEKTOB;

—> MW, opHeHTHpOBaHHOe Ha 0GpaGoTKy coobmeruit (MOM);

> cepBepa NPHIOKEHHIT

BbI30B npotietypbt

.............. | Bospar L)
Vien

| TIpouece-kment ! ! Tpouecc-cepsep

| Bhi30B npo1ie typh - ! | BEI30B TPOLIETYPEN I
| Client 1 | |
| P I | Server stub [[——————¥ I
| l«——— stub ! | S !
| Slapo wmenta PesyasTar J | i !
| L SRR | S i S

: Coobuienne-BbI308 :
marshaling ] unmarshaling

Coobuiente-pesyabtar
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‘Vaanennsri Bb1308 nponeayp (RPC — Remote Procedure Call)
3agaua: KIIGHT BBI3HIBACT NPOLENYPY CepBepa C apryMeHTOM Tuma long,
BO3BpAIaeMO¢ 3HAYCHHE NPEICTABIACT cOGOIl KBampar apryMeHTa

1. Hoozomosums Paitn cneyugurayuii RPC. 2. Omkomnuauposams cneguguxayuso

J/sunrpe/squarel/square X % rpcgen —C square.x
struct square_in { /* BXOMHOI apryMenT */
long argl; }; 3aroloBoYHsIf (aitn square.h;
struct square_out { /¥ BO3EpamaeMbIe TaHHbIe (pesyTbTaT) */ square_clnt.c 11 square_sve.c;
long resl; }; it i

TIPOTPaMMy TIPeOGPasOBaHIA

program SQUARE_PROG { JMaHHBIX square_xdr.c

version SQUARE_VERS {
square_out SQUAREPROC(square_in)=1; /* HOMep mpomeayps1 */

}=1; /* HOMep BepcHn */
} =0X31230000; /% HOMep TIpOTpaMMBL */

3. ITodzomosums @ynxuuio K1uenma client.c 4. Ommpancauposams u coopams
#include .. ... . /* Bee 9TO HyKHO */ client.c +
#include "squareh”  /* cosmaeTcatpegen */ square_clnt.c +
int main(int arge, char **argv) /* mporpaMMaiTHeHTa main */ square_xdr.c +
{ CLIENT *cl:  /* HeckpmmTop KimenTa ( yKasaTes */ Submnorexa RPC

square_in in; /* Ha HEKOTOPYIO CIPYKTYPY)  */

square_out *outp;

if (arge 1=3) IP-apec

err_quit("error: client <hGstname> <integer-value>");
c=Clnt_create(argv[f], SQUARE PROG,SQUARE_VERS, "tep");

in.argl = atol(argv[2]); __Azipec BXOTHOI CTPYKTypBL
if(outp=squareproc_1(&ih.c)) ==NULL) _/* Bi30B ynanerHoit mpouenyper */
err_quit("%s".clnt_sperror(cLargv[1])); ——— g G

printf("result: %Id\n", outp->tesl);
exit(0); }
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‘Vaanennsriii Bb13os nponeayp (RPC — Remote Procedure Call)
5. IToozomosums npouedypy cepeepa server.c, yOIeHHO 6b13616AeMYI0 KIUECHINOM.

#inchude ... ... /¥ Bee uTO HyKHO ¥/ TIpotiece-icHenT Tpotece-cepaep
#include "squareh”  /* cosmaeTca rpegen */ [ } [ .
” npouenypacepsepa  _*/ | | | i
square_out* ‘/hmmem, Ha BXOJHYIO CTPYKTYPY || Oymkmma | | il Oymkmms | |
squareproc_1_sve(square_in *inp, struct sve_reg *1qstp) | xmenra || il cepsepa ||
{ static square_out out; | | | i
outresl =inp->argl * inp->argl;  Crpyxtypa GuOmiotekn RPC | | | !
retum(&out);  } [ (O 1M ©
i i i i
6. Ommpancauposams u coopams | | | |
i i i i
server.c + | Barryma | ! 1| Sarmywa | !
square_sve.c + 1| s | 1| cepaeps ||
square_xdr.c + SpaEX | | | |
om6amoreka RPC ‘ || Bubmmorexa | | || Bubmmorexa | |
|oReC || |oReC |
tpegen i | ! i
#include =
Squareh CreTeNHb
¢ ----VI—-VV -v—J vvvvv -vv—l ——————— l wsis08 (3) (10) [t] 8]
¢ (9) Cereoe C N
Client.c Square_clnt.x ‘ ‘ Square_xdr.x Square_sve.x Server.c ] CIeBe R omennd crest
\ l / \ l / mporpawMs | )l mporpaMbt
Runtime

€ > o

l library J,

Client Server
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Ynpasienue pecypcamu B OC Windows

Cracpimme B.M. Ynpasaenne pecypcamn B OC Windows. KoHcnekt mekmmii mo
Kypcey "VipasieHne pecypcaMi B BBIYICINTENBHBIX crucTeMax". HoBocnbupek:
Wsn-so HI'TY, 2013.

3auer B rp. [IM-31-35
05.06 (17 yuebHas Hee1s1)
14-001-426
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Pacuerno-rpadueckoe sazanue
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BSaﬂMOﬂel‘r’lCTBﬂe MNPpOoLEeCCOB C CeTH
Kiuenr-cepsep Knauenm/cepéep — apxuTeKTypa B3aHMONEIHCTBHA KOMIBIOTEPOB B
[EE— CeTH, B KOTOPOIi KIHEHT BBIIONHACT MEPBHUHYIO H KOHEUHYIO
[ 06paGoTKy, a BCI0 OCHOBHYIO DaGOTy BHITIONHAET CEPBEP

Knuent Cepsep

1. Aopecanua u co30anue cokema
Basossie morATHA: [P-anpec, dusmdeckitii anpec, CHMBONBHBII aapec, KIacchl  CTPyKTypa IP-aapeca

Howmepa 1opToB - /etc/services B Gopmare
<Hm4 ceppHca (HMS cepBepHOil HPOrpaMMBbI)> <Homep mopra>/<IIpoToKo.T>

Mopien B3aHMOIEHCTBHA MEKIY MPONECCAMI B CETH:
Mofienb coemuHeHnit ¢ npotokoroM TCP (Transmission Control Protocol),
Mogenb felitarpamMm ¢ mpoTokomnom UDP (User Datagram Protocol)
CoxkeT — CTpyKTypa JaHHBIX ¢ HH(opMaumeif 06 agpece, MOPTe MpoOrpaMMbI-anpecara (aGOHEHTa),
MOJIETH COSTHHEHH A, MPOTOKONE B3aAHMONEHCTRIA.
1. OGoGmeHHbIT cokeT - generic socket (<sys/socket.h> )

struct sockaddr {
u_char sa_family; /* Cevmeticmeo aopecoe (Domen) */
char  sa_dataf]; }; /* Aopec coxema */

2. Coxem 0n7 ceasu 4epes cems (<netinet/inh>)
struct sockaddr_in {

u_char sin_len; /* Mnuna nona sockaddr_in (eapuanm 014 FreeBSD) */
u_char sin_family; /* Ceveticmeo aopecoe (Ooven) */

u_sho  sin_port; /* Homep nopma */

struct in_addr sin_addr; /*IP-aopec */

char  sin_zero[8]; )',\ /* ITone evipagnuganua */

struct in_addr {
n_int32_t s_addr}
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BSB“MOL]E]‘(’ICTBHQ MNPpOoLEeCCOB C CeTH
“xyzt” > in_addr
#include<arpa/inet.h> in_addr_t server;
in_addr_t inet_addr (const char *ip_address); server.sin_addr.s_addr =inet_addr(“197.124.10.17);
“xyzt® € in_addr
char * inet_ntoa (struct in_addr in);
INADDR ANY - nokaubHsiii agpec B Gopmare in_addr.

Co3snanne cokera: #include<sys/socket.h>
int socket (int domain, int type, int protocol);

JIOMeH CBA3I THIT c0371aBaeMOT0 COKeTa HCTIOMB3YeMEL TIPOTOKOT
AF_INET - coeputHene tepes cetb t SOCK_STREAM - peKHM CO&IHHERHit L protocol =0
AF_UNIX - mpotieccst Haxonares SOCK_DGRAM - peint aeiiarpast

Ha OTHOM KOMITbIOTEpe

IIpaMep 3aHeCEeHHA B CIPYKTYpy IP-ampeca M CO3TaHHA COKeTa
int sockfd;
struct sockaddr_in server = {0, AF_INET, 7000};

/* I[Ipeodpasosams u coxpanums IP-adpec cepgepa */
server:sin_addr.s_addr = inet_addr ("127.0.0.1");

/* Vemanogums abGoHeHMCKYI0 MO4KY cokema */
if ((sockfd = socket(AF_INET, SOCK_STREAM,0))

{

-1

perror (“Owubka evizoeasocket”);
exit(1);
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Bsanmoneiicreae nponeccos ¢ cetn Yepe3 TCP-coennnenne

Peanmsanus nporokoaa TCP €-> obmenne 1101eii no Teaedony

Cepsep:

. IIpnoGpectu Tenedox

. ITogxmrounts K ATC H IOTYYHTh HOMED

. TepefiTH B COCTOsHNE TACCHBHOTO O/KHIAHHA

. Cosfasue OYepe/IH UIA OGCIY/KHBAHNA KIHEHTOB
. VCTaHOBHTH COEIHHEHHE C KIMEHTOM

. OGCITY:KHTh KIIHEHTa

. TIo OKOHYAHMH OGCIY/KHBAHHA TOBECHTh TPYOKY
8.7Knarb ouepeHOTO 3BOHKA

- VST S

Cmpyxkmypa cepseprozo npoyecca:

Knuenm:

1. TIpuoGpectn Tenedox

2. Toaxmountb k ATC H HONyYHTh HOMEP
3. ITo3BOHHTB CepBepy

4. OGMeHHBATbCA ¢ cepBepoM HHGMOpMaIHelt
5. o OKOHYAHHH TOBECHTH TPYOKY

Cmpykmypa K1ueHmcekozo npoyecca:

{
< co3nath cokeT (soket()) > [6))
< cB3aTh anpec cepeepa ¢ cokeTo (bind() > @
< pxmounts nprem TCP-coenmmen (listen()) > ®3)
for ()
< YCTAHOBHTS COSIUHEHIE C KIHHTOM (accept() > 0}
< CO3MaTh NOYePHHIT IPOTIECC ILTA PaGOTHI C COEMITHEHHEM >
if (nowepumit mportecc)
< TIpHeM JaHHBIX OT KIHeHTa (recv()) > 6)
< meffCTBHA 1O OGCITYKIBAHMIO KIHEHTa >
< OTOCTATS OTERT KIHEHTY (send() > ©
< 3akpaITs TCP-coemmerte (close() > 10}
endif
endfor

3

{
< mpeoGpa3oBaTh i 3amicath [P-anpec B
CIpYKTypy cokera (inet_addr()) > )
< co3nath coker (soket()) > [6))
< TONIKITIOYHTECS K CEPBEPY, CBA3AB COKET C
anpecom cepeepa (connect()) > ®
for ()
<mocxaTs NaHKEIe Ha cepaep (send() > ©)
< IPHEHATS AaHHELE C CepBepa (recv() > ©)
endfor
< 3aKphITh TCP-coemtentte (close() > @)
3
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Bsanmoneiicreae nponeccos ¢ cetn Yepe3 TCP-coennnenne
2. Csassisanue

#include<sys/types.h>
#include<sys/socket.h>

int bind (int sockfd, const struct sockaddr *address, size_t add_len);

IIpavep CBA3BIBAHNA HICHTHHKATOPA COKETA C alpecoM 3. Brntouenue npuena TCP-coedunenuii
#define SIZE sizeof(struct sockaddr_in) #include<sys/socket.h>
int sockfd; int listen (int sockfd, int queue_size);

struct sockaddr_in server = {0, AF_INET, 7000, INADDR_ANY};
. Ipamep BrmodeHnsA npuema TCP
/% Cpsi3ats alpec ¢ aGOHSHTCKOM TOKOI */ int sockfd;
if (bind (sockfd, (struct sockaddr *) &server, SIZE) =1)

{ pemor (‘Omma sarosabind”); T ———

exit (1); } if (tisten (sockfd, 5)==-1)
4. ITpuem 3anpoca na ycmanosky TCP-coeounenun { perror ("omm0ka BbI30Ba listen");
#include<sys/types.h> exit (1);

#include<sys/socket.h>
int accept (int sockfd, struct sockaddr *address, size_t *add_len);

IIpamep 3ampoca Ha COSMHHEHNE W3 TIPOTPAMMBI CEpBEpa

Intsockid;newsockfd; # define SIZE sizeof(struct sockaddr in)

2 int sockfd, newsockfd;
/# TIpHeM 3anpoca Ha COCIHHCRTIE */ Bl S
if ((newsockfd — accept (sockfd, NULL, NULL) —-1) ;' fent fon — SIZE:

{

/ petror ("OmHGKa BEI30Ba accept"); 7* Tipren Sanpsc”a ——
}

if ((newsockfd = accept (sockfd, (struct sockaddr *)&client,
Ecii He HY)KHO 3HaTh Eci HyAHO 3HaTh &client_len)) —-1)

CBEJIEHHIT O KIHEHTe IP-ampec KiHeHTa { perror ("OmmGka BeI3OBa accept"); }
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5. ITookntouerue Kiuenma
#include<sys/types.h>

#include<sys/socket.h>
int connect (int csockfd, const struct sockaddr *address, size_t add_len);

IIpumep 3ampoca Ha COSIMHEHHE H3 MPOTPAMMbI KIHEHTA
#define SIZE sizeof(struct sockaddr_in) __— IP-ampec cepsepa

int sockfd; =

struct sockaddr_in server = {0, AF_INET, 7000};
JlecKpuIITOp COKeTa, MONMydeHHEIH accept()

/* TIONKITIOYHT COKET K aipecy cepBepa */ /* mA cepsepa */
if (connect (sockfd, (struct sockaddr *) &server, SIZE) ==-1)
{ perror ("Omm6Ka BeI30Ba connect”);
exit (1); }
6. ITepecsiika OaHHBIX
#include<sys/types.h>

JlecKpuIITOp COKeTa, MONMydeHHEIH socket()
/* A wimenta */

7. 3axpstmue TCP-coedunenus

#include<sys/socket.l> dose();
ssize_t recv (int sockfd,“vbid *buffer, size_t length, int flags); <> read()
ssize_t send (int sockfd, const void *buffer, size_t length, int flags); <> write()
IIpamep B3anMonelicTBHA mporeccos yepes TCP -coenuHeHne
~_] 1. Yeramasmusator TCP — coenmerie -
Cepeprbiit 45 renr nocsumaet gepes TCP - coemenie | KoHeHTCKHit
nporece

TPOUECE o | 1a cepBep CTPOKY CHMBOMOB

3. CepBep npeoGpasyeT CTpouHbIE GyKBbI B
IPOIHCHBIE.

4, TlockTaeT MPeoGPasoBaHyIo CTPOKY Yepes
TCP —coeiuHeHHe 06paTHO Ha cepBep






 


 




   

