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EPT'AYIA No 13

XKOIIOX THX EPTAXIAX

Noa mpoypappaticete oe mepifdiiov linux po amhomompévn diepyoacio webserver.
Avt 1 depyacio Ba dnovpyet évav apBud amd threads to omoia eivar worker
threads. Otav épBet o aitmon omv Bvpa 80, toéte 10 master thread SwoAéysl Eva
thread yio va TpowOnoel 1o request 10 omoio otéAvel OTL apyeia Tov Exovv {nnoet.
Il.x. Av yiver 10 request "GET INDEX.HTML" 16te 0o otéhver 10 apyeio
INDEX.HTML . Ta worker threads Oo wpémet vo £govv Hio GTOYEUDON KATOVONON
oV TpToKOAAL0L HTTP (va ayvoovvtal emdoyéc 1 eviolég ektog and GET) mote va
umopel va ouvdeovpe pe kdmolo Browser kot v 0ovpe o GeALda.

0 KQAIKAY IMOY XPHXIMOIIOIHOHKE

/*
(c) Copyright OS-Project_2007
Sventzouris Konstantinos - Kalopitas Konstantinos
Dimokritous University Of Thrace !!! :-)

Web-Server pe vijpata
*/

[t stestestestestestesfestestestestestesteste st st st st sk sk sk sk sk skoskoskokokokok /

#include <sys/socket.h>
#include <sys/types.h>
#include <sys/wait.h>
#include <arpa/inet.h>
#include <unistd.h>
#include <sys/time.h>
#include <errno.h>
#include <ctype.h>
#include <stdlib.h>
#include <string.h>
#include <unistd.h>
#include <fcntl.h>
#include <stdio.h>
#include <stdlib.h>

[ttt stestestestestestestestesteste st st st sk sk sk sk sk sk skokokokokokokok /

#ifndef PG_HELPER_H
#define PG_HELPER _H

void Error_Quit(char const * msg);
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int Trim  (char * buffer);

int  StrUpper (char * buffer);

void CleanURL (char * buffer);

ssize_t Readline (int sockd, void *vptr, size_t maxlen);
ssize_t Writeline (int sockd, const void *vptr, size_t n);

#define LISTENQ (1024)
#endif

[ s st stestesteske s sk st stesteskeske sk sk st stesteskeosk sk skt steskokok kel sk /

#ifndef PG_SERVREQ_H
#define PG_SERVREQ_H

int Service_Request(int conn);
#endif

st stestestestestestestestestestestestesteste st st sk sk sk sk sk sk skokoskockokokokok /

#ifndef PG_REQHEAD_H
#define PG_REQHEAD_H

/* MéBodot tig omoieg yperaletor o xpnotg */

enum Req_Method { GET, HEAD, UNSUPPORTED };
enum Req_Type { SIMPLE, FULL };

struct ReqInfo {
enum Req_Method method;
enum Req_Type type;
char *referer;
char *useragent;
char *resource;
int status;

b

#define MAX_REQ_LINE (1024)

int Parse_ HTTP_Header(char * buffer, struct ReqInfo * reqinfo);
int Get_Request  (int conn, struct ReqInfo * reqinfo);

void InitReqInfo  (struct Reqlnfo * reqinfo);

void FreeReqInfo  (struct ReqInfo * reqinfo);

#endif

[ stestestestestestestesfestestestestestesteste st st st st sk sk sk sk skoskoskoskoskokokok /

#ifndef PG_RESOURCE_H
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#define PG_RESOURCE_H
int Return_Resource (int conn, int resource, struct Reqlnfo * reqinfo);
int Check_Resource (struct Reqlnfo * reqinfo);

int Return_Error_Msg(int conn, struct Reqlnfo * reqinfo);

#endif

[t st stestestestestestestestestesteste st st st sk sk sk sk sk sk sk sk ke skokoskokokok /

#ifndef PG_RESPHEAD_H
#define PG_RESPHEAD_H

int Output_HTTP_Headers(int conn, struct Reqlnfo * reqinfo);
#endif

[ s Rk R sk R ko |

/* Mivopa AdBovg Tpwv v €€odo  */

void Error_Quit(char const * msg) {

fprintf(stderr, "WEBSERV: %s\n", msg);
exit(EXIT_FAILURE);

}

/* AwPader o ypopun  */

ssize_t Readline(int sockd, void *vptr, size_t maxlen) {
ssize_t n, rc;
char c, *buffer;

buffer = vptr;
for (n=1; n < maxlen; n++ ) {

if ( (rc = read(sockd, &c, 1)) ==1) {
*buffer++ = c;
if (c=="\n")
break;
}
elseif (rc==0) {
if(n==1)
return O;
else
break;
}
else {
if (errno == EINTR )
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continue;
Error_Quit("Error in Readline()");

}
}

*buffer = 0;
return n;

}

/* T'paoet o ypopur */

ssize_t Writeline(int sockd, const void *vptr, size_t n) {
size t  nleft;
ssize_t nwritten;
const char *buffer;

buffer = vptr;
nleft =n;

while ( nleft >0 ) {
if ( (nwritten = write(sockd, buffer, nleft)) <=0) {
if (errno == EINTR )
nwritten = 0;
else
Error_Quit("Error in Writeline()");

}

nleft -= nwritten;
buffer += nwritten;

}

return n;

}
/* Aopopel ta kevd */

int Trim(char * buffer) {
int n = strlen(buffer) - 1;

while ( !isalnum(buffer[n]) && n>=0)
buffer[n--] ="\0";

return O;

}

/* Metatponn evog string o€ kepoiaio */

int StrUpper(char * buffer) {
while ( *buffer ) {

XBENTZOYPHX KQNXTANTINOZ -5- KAAOITHTAY KONXTANTINOX



EPT'AYIA No 13

*buffer = toupper(*buffer);
++buffer;

}

return O;

}

/* Agaipeon kodikomompévev d1evdivoemy and to string */

void CleanURL(char * buffer) {
char asciinum[3] = {0};
inti=0,c;

while ( buffer[i] ) {
if ( buffer[i] =="+")
buffer[i] ="";
else if ( buffer[i] =="'%") {
asciinum([0] = buffer[i+1];
asciinum[ 1] = buffer[i+2];
buffer[i] = strtol(asciinum, NULL, 16);
c=1i+1;
do {
buffer|[c] = buffer[c+2];
} while ( buffer[2+(c++)] );
} .
++i;
}
}

[t st stestestestestestestestestestestesteste st st sk sk sk sk sk sk sk sk sk ckokokokok /

int Parse_ HTTP_Header(char * buffer, struct Reqlnfo * reqinfo) {

static int first_header = 1;
char  *temp;

char  *endptr;

int len;

if (first_header==1) {

/* Av 7o first_header givou 0, etvon n tpotn ypopur g HTTP kinong */

/* Amévinon oe kAo GET kot HEAD */

if ( !strncmp(buffer, "GET ", 4) ) {
reqinfo->method = GET;
buffer +=4;

}
else if ( !strncmp(buffer, "HEAD ", 5) ) {
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reqinfo->method = HEAD;
buffer +=5;
}
else {
reqinfo->method = UNSUPPORTED;
reqinfo->status = 501;
return -1;

}

while ( *buffer && isspace(*buffer) )
buffer++;

endptr = strchr(buffer, '');
if ( endptr == NULL )
len = strlen(buffer);
else
len = endptr - buffer;
if (len==0) {
reqinfo->status = 400;
return -1;

}

reqinfo->resource = calloc(len + 1, sizeof(char));
strncpy(reqinfo->resource, buffer, len);

/¥ Aok av vdpyel TAnpopopio g ékdoong tov HTTP */

if ( strstr(buffer, "HTTP/") )
reqinfo->type = FULL;
else
reqinfo->type = SIMPLE;

first_header = 0;
return O;

}

endptr = strchr(buffer, ":');

if (endptr == NULL ) {
reqinfo->status = 400;
return -1;

}

temp = calloc( (endptr - buffer) + 1, sizeof(char) );
strncpy(temp, buffer, (endptr - buffer));
StrUpper(temp);

/* AvEnon tov buffer yia va dgiyvel otn véa Tiun ko emotpoen av givan 0 */

buffer = endptr + 1;
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while ( *buffer && isspace(*buffer) )
++buffer;

if ( *buffer =="0")
return O;

if ( !strcmp(temp, "USER-AGENT") ) {
reqinfo->useragent = malloc( strlen(buffer) + 1 );
strcpy(reqinfo->useragent, buffer);

}

else if ( !strcmp(temp, "REFERER") ) {
reqinfo->referer = malloc( strlen(buffer) + 1 );
strepy(reqinfo->referer, buffer);

}

free(temp);
return O;

}

int Get_Request(int conn, struct ReqInfo * reqinfo) {

char bufferfMAX_REQ_LINE] = {0};
int rval;

fd_set fds;

struct timeval tv;

/* @¢tovpe to timeout ico pe 5 sec */

tv.tv_sec =5;
tv.tv_usec = 0;

do {

FD_ZERO(&fds);
FD_SET (conn, &fds);

/* Tlepyuéver puéypt to timeout yia va 0gl av 1 €l0000¢ lvat Etoyun  */
rval = select(conn + 1, &fds, NULL, NULL, &tv);

if (rval<0) {
Error_Quit("Error calling select() in get_request()");

}
elseif (rval==0) {

/* H gic0d0g dev gtvar o petd to timeout apd emiotpoen Adbovg */

return -1;

}

else {
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/* "Exyovpe pio ypouun o€ avapovi kot apd tn owPaloops */

Readline(conn, buffer, MAX_REQ_LINE - 1);
Trim(buffer);

if ( buffer[0] =="0")
break;

if ( Parse_ HTTP_Header(buffer, reqinfo) )
break;

}
} while ( reqinfo->type != SIMPLE );

return O;

}

void InitReqInfo(struct Reqlnfo * reqinfo) {
reqinfo->useragent = NULL;
reqinfo->referer = NULL;
reqinfo->resource = NULL;
reqinfo->method = UNSUPPORTED;
reqinfo->status = 200;

}
/* ElevBepaver pvaun */

void FreeReqInfo(struct ReqInfo * reqinfo) {
if ( reqinfo->useragent )
free(reqinfo->useragent);
if ( reqinfo->referer )
free(reqinfo->referer);
if ( reqinfo->resource )
free(reqinfo->resource);

}

[t st stestestestestestestestestestestesteste st sk sk sk sk sk sk sk skokoskokokokokok /

/* KaBopiopdg tov prlikov katoldyov mTov ¥pnoionolel o Server
2V TepinTon Hog YPNOUOTOGOUE aLTOV TOV KotdAoyo : "/home/OS-
project/Web-Server" */

static char server_root[1000] = "/home/OS-project/Web-Server";
int Return_Resource(int conn, int resource, struct Reqlnfo * reqinfo) {

char c;
int i;

while ( (i = read(resource, &c, 1)) ) {
if (i<0)
Error_Quit("Error reading from file.");
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if ( write(conn, &c, 1)< 1)
Error_Quit("Error sending file.");

}

return O;

}

int Check_Resource(struct Reqlnfo * reqinfo) {
CleanURL(reqinfo->resource);

strcat(server_root, reqinfo->resource);
return open(server_root, O_RDONLY);

}
/* Emotpoen unvopatog Aabovg */
int Return_Error_Msg(int conn, struct Reqlnfo * reqinfo) {
char buffer[100];
sprintf(buffer, "<HTML>\n<HEAD>\n<TITLE>Server Error %d</TITLE>\n"

"</HEAD>\n\n", reqinfo->status);
Writeline(conn, buffer, strlen(buffer));

sprintf(buffer, "<BODY>\n<H1>Server Error %d</H1>\n", reqinfo->status);
Writeline(conn, buffer, strlen(buffer));

sprintf(buffer, "<P>The request could not be completed.</P>\n"
"</BODY>\n</HTML>\n");
Writeline(conn, buffer, strlen(buffer));

return O;

}

[t stestestestestestestestestestestestesteste st sk sk sk sk sk sk sk sk kockokoskokokok /

int Output_HTTP_Headers(int conn, struct Reqlnfo * reqinfo) {
char buffer[100];

sprintf(buffer, "HTTP/1.0 %d OK\r\n", reqinfo->status);
Weriteline(conn, buffer, strlen(buffer));

Weriteline(conn, "Server: PGWebServ v0.1\r\n", 24);
Writeline(conn, "Content-Type: text/html\r\n", 25);
Weriteline(conn, "\r\n", 2);

return O;
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}

[t stestestestestestestestestestestestesteste st sk sk sk sk sk sk sk skokoskokokokokok /

int Service_Request(int conn) {

struct ReqInfo reqinfo;
int resource = 0;

InitReqInfo(&reqinfo);

if ( Get_Request(conn, &reqinfo) < 0)
return -1;

if ( reqinfo.status == 200 )
if ( (resource = Check_Resource(&reqinfo)) < 0) {
if (errno == EACCES )
reqinfo.status = 401;
else
reqinfo.status = 404;

}

if ( reqinfo.type == FULL )
Output_HTTP_Headers(conn, &reqinfo);

if ( reqinfo.status == 200 ) {
if ( Return_Resource(conn, resource, &reqinfo) )
Error_Quit("Something wrong returning resource.");
}
else
Return_Error_Msg(conn, &reqinfo);

if (resource >0)
if ( close(resource) < 0)
Error_Quit("Error closing resource.");
FreeReqlnfo(&reqinfo);

return O;

}

[ stestestestestestestesfestestestestestesteste st st st st sk st sk sk sk sk skoskokokokok /

/* KaBopilovpe to port mov va axovetl o Server */

#define SERVER_PORT (80)
int main(int argc, char *argv(]) {

int listener, conn;
pid_t pid;
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struct sockaddr_in servaddr;
/* Anuovpyio Thread */

if ( (listener = socket(AF_INET, SOCK_STREAM, 0)) <0)
Error_Quit("Couldn't create listening socket.");

memset(&servaddr, 0, sizeof(servaddr));
servaddr.sin_family = AF_INET;
servaddr.sin_addr.s_addr = htonlINADDR_ANY);
servaddr.sin_port = htons(SERVER_PORT);

/* Aéopevon tov thread */

if ( bind(listener, (struct sockaddr *) &servaddr, sizeof(servaddr)) <0 )
Error_Quit("Couldn't bind listening thread.");

/* Kévoope éva Thread va eivon Listening Thread  */

if ( listen(listener, LISTENQ) <0 )
Error_Quit("Call to listen failed.");

/* EmavdAnyn g amodoyng Tov cuvoécemv  */

while (1) {

/* Avapovn yu po oOvdeon  */

if ( (conn = accept(listener, NULL, NULL)) <0)
Error_Quit("Error calling accept()");

/* Anuovpyio evég Worker Thread yio v e§ummpétnon g Zovdeong  */
if ( (pid = fork()) ==0) {

if ( close(listener) < 0 )
Error_Quit("Error closing listening Thread.");

Service_Request(conn);

if ( close(conn) <0)
Error_Quit("Error closing connection Thread.");
exit(EXIT_SUCCESS);

}

if ( close(conn) < 0)
Error_Quit("Error closing connection Thread.");

waitpid(-1, NULL, WNOHANG);
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}

return EXIT_FAILURE; /* AA®OY */
}

TPOIIOX EIKATAXTAXHY - EKTEAEXHY TOY
ITPOI'PAMMATOX

e AHMIOYPITA TOQN EINIOYMHTON KATAAOI'QN
I'TA TH XQXTH AEITOYPITA TOY INPOTPAMMATOX

e [IPOZOGHKH TOY APXEIOY ME TON IIHI'AIO KQAIKA
(WEBSERVER.C) XTON ANTIZTOIXO KATAAOI'O

e EKTEAEXZH TOY COMPILER (gcc) ME EEOAO TO EINIOYMHTO
AIIOTEAEEMA

e EKTEAEXH TOY EKTEAEXIMOY APXEIOY OUR_WEB_SERVER

e EINIBEBAIQXH AEITOYPITAY TOY SERVER MEXQ TOY
BROWSER AIIO TO TIAIO MHXANHMA (localhost) KAI EIIIXHX XE
I[TPAI'MATIKEYZ XYNOHKEX AIKTYOY (MEXQ LAN- IP:
192.168.7.202:80) . O SERVER XTHN KAHXH THX GET INDEX.HTML
H OIIOIA EXEI TON EEZHX KQAIKA :

<HTML>

<TITLE>

ERGASIA STA LEITOURGIKA SYSTHMATA

</TITLE>

<BODY>

ERGASIA ME THEMA :<BR>

ENAS APLOS WEB-SERVER POU "AKOUEI" STIN PORT 80<BR>
<BR><BR>

<BR><HR>

KALOPITAS KONSTANTINOS<BR>

SVENTZOURIS KONSTANTINOS<BR>

<BR>

PARADEIGMA EKTYPWSIS TIS GET INDEX. HTML<BR>
<BR>

</BODY>

</HTML>

EIIEZTPEYE TO EINI®OYMHTO AIIOTEAEXMA IIOY EINAI H
2EAIAA INDEX.HTML MEXQ TOY BROWSER .
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AKOAOY®OYN TA ANAAOT'A ETII'MIOTYITIA O®GONHX :

Apyelo Emefepyacls Opofold Iepuomed Kopréhes BofBea
root@estas-Ubuntu; fhome/O5-project /Web-Server# |s -lah
oiovoro 12K

drvsrwerwe 2 root  root  4,0K 2007-08-26 19:22 |}
drvar-xr-x 3 reot  root 4,0K 2007-0B-26 19:02 ..
-rvsrvkru 1 kostas kostas 299 2007-08-26 18:50
rootiKestas-Ubuntu: /home/O6-project /Wab-Sarver# |s -lah
oivoio 24K

drvsrverws 2 root  root  4,0K 2007-08-26 19:23 |}
drvkr-xr-x 3 reot  root  4,0K 2007-0B-26 19:02 ..
rvxrvkru 1 kostas kostas 299 2007-08-26 18:50
rvsrvkrux 1 kostas kostas 12K 2007-08-26 18:54
root@Kostas-Ubuntu: fhome/CE-project /\Wb-Server# gece -0 OUR VEB SERVER \WEB-SERVER.c
root@ostas-Ubuntu: fhome/O5-project /Vieb-Server#® Is -lah
olvoro 44K

druxrwsrug 2 reot  root 4, 0K 2007-08-26 19:23 |}
drvar-xr-x 3 root root 4,0K 2007-08-26 19:02 ..
srusrwgrue 1 kostas kostas 299 2007-08-26 18:50
srvir-xr-x 1 root root 20K 2007-0B-26 19:23
rwrwrwk 1 kostas kostas 12K 2007-08B-26 1B:54
rootidostas-Ubuntu: fhorme/CE-project /Web-Server# . /CUR_EB_SERVER

Iel
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Apxeio  Emefepyacia  MpoPoki loTopwd ZeMbobeikteg  Epyodeic  Borifeia

Qj T @ J G} = - @ @ httpilocalhost/index.html R m G~
ERGASIA ME THEMA :
ENAS APLOS WEB-SERVER POU "AKOUEI" STIN PORT 80

KALOPITAS KONSTANTINOS
SVENTZOURIS KONSTANTINGS

PARADEIGMA EKTYPWSIS TIS GET INDEX.HTML

OhorAnpuiBnke

[ 127.001
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Apxeio  Emefepyaocia  MpoPoAj loTopud ZehiGobeikte Epyadein  BorBea

Q:l z @ J fjj = - B 9 http:y/192.168.7.202:80/index.html v (ﬂ [Gl+Google
ERGASIA ME THEMA
ENAS APLOS WEB-SERVER POU "AKQUEI" STIN PORT 80

KALOPITAS KOMNSTANTINGS
SVENTZOURIS KONSTANTINOGS

PARADEIGMA EKTYPWSIS TIS GET INDEX HTML

ChorhnpuBnke

192.168.7.202
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23 ERGASIA STA LEITOURGIKA SYSTHMATA - Microsoft Internet Explorer

File Edit View Favorites Tools Help ﬂ"
eﬁack o \_,J Iﬂ @ ;j /._\\* Search ‘f:‘i‘ Favorites @ y""v :;'. ] - ] @ ﬁ ‘3

Addrese | htp: /192 168.7. 202 findex. html v|EJGo ks ™ SYSTRAN |Chinese | = [English v | G Translate »
ERGASIA ME THEMA :

ENAS APLOS WEB-SERVER POU "AKOUEI" STIN PORT 80

KALOPITAS KONSTANTINOS
SVENTZOURIS KONSTANTINOS

PARADEIGMA EKTYPWSIS TIS GET INDEX HTML

&) Dore ® Internet

/4 start D€ # & | Dacioloroutio.. T ERGASIASTALETO... B &GO nuw
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