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main{int arge, char** argv) f{
'/initialization

int maxP=1l;
pid t child pids[maxFP]:
struct timespec delay:

delay.tv_sSec = maxsec -

delay.Lv nsec =

'/init local shared memory

init_shared(PAGE_MRX 5TZE,2):

integers (1)

IS S128l s Al i, & 5 ol Jgtes (So 85 JS5 ul & ol 0ad 488 1 )3 Thread 5 asy ool
s 4 Jlail Cond gimy S Jlage Jol camnsd aalsl 13 )8 L Jolas g (g5l Cupte Jotne 1503 5 Canl 003 g 003
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S o pYel (5L

sendMessageToGameServer ("CHHT™
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vold sendMessageToGameSerwver (char* message)

g listen socket and connecting to it

oHOH M M0

Hom oo

ive addr)) !=

ffer 1:

memset (&Laddr, ., Sizeof (addr)):

addr
addr.

addr.si

'/ computing the size of the message to be sent to coworl
int messageSize = 0;
for(int 3 = 0; 3 < PodH)
{
if(message[]] == 0)
{

messageSize = J;

break:

ruct sockaddr *) &addr, sizeof(addr)) < 0){
ret;rn -1;
}
close (sd);
Cﬁl PRI IN- SR P r-:b;.i\ P Cygo & AUBI um)].\jia Slles lul J;b Cﬁl )2 29y (o0 SErver.c J;Le él).w & Q9;5|

DyS (o Gygo ji )5 (639y9 polie S isu

entsSockets [pnum]

pouam] ;

Gl 05 plodil 5 ja 4 SOCKEL H 3l 51 aolatul b S pl 09 oo by S50 don Jlatio il jloges Budo yg
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' /busy while until all clients connect
while(c ta<pnum)  {
' chets
fining listen socket and connecting to it
ve_sd:

sockaddr in

= 0){
return -
ct sockaddr in sin;

int = sizeof (sin)

om(receive sd, msg,

W 35 Dyeeo 4 Y 0S5 ond eolatwl mlgy

if(strocmo|(
{
return 1:
}
if(strcmp(
{
return
}
return O;
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if(=[k] = 2)
{
messageSize = k-1
break:
}
}

return messagelize;

S e ) e | oS mjsd ond ALE Syl 4y aladls g oges Gib g 53k & B Sl den aSIT ) an

si<sizeot (zentence) ri+4) {

=zentence [i]:

=" pnum, sep) ;

g}

}
data[i]=C:

'/ create shared memory and put initial values

int pagelDl = dsm stablish( ,data,i);

Cowl 25 c_:)yowo.\w aslis dl)wlapage )Lol.w bwwﬁbul 53) UJwAJJoLLyl

pS el ) (5l g9 yi b 505k pled 4 byl 5w

'/ send startta a

rtSent++) {

ol oA (65w 0dly 535 Cyao 4 YU ) odd edlatwl &b
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method that sends a START signal too all connected clients

um, sockaddr in* clientsRhddress, int* clientsfddresslen ){
tesNum; i++){

- message [

tf(mes=zage,

int messag
for(int J =
{
if (message[j]
{
messageSize
break:

uct sockaddr *) &clientshddress[i], clientshddressLen[i]) < 0){
return -1;
}

close (sd) ;

A £opi plan olyad 5 30 (o0 0300 LSS ojleud Sl Al 1) (g35b 4 pwgn Caslgd 3 a8 ola (65l soled 4y by (p

25 o Jlol plig ol

iyl> SendMessagetoGameServer b ashyl )5 .vsgy (oo (5S9jL doliy Byl & 5L Vs 4

1ot sockaddr %) &sin, &sin len);
if (executeMessage (msg, len)>"){
break:
}

'/ printf (" The message is %s'\n", msg)

ol 0313 ID b ) ool 00 (3l 00les y35 Coyguo ds 30 1) 59y plaws yowds dalss oS eXECUtEMESSAgE 2U piced

355 55y 4 1y 053l shtel o Ay 4 st ey b 05T o i plig 511y ya 0 Laogs
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'The first 4 characters of Game server message
[<1:
;i)
[i] m=g[i]:

retorn
}
return

o0 azaliS STzl a4y aladls 11, oil allyl celo o b sl p3¥ o 5 B g sl 005 9508 Loy g5b Al po o) 5 dn

M 51)5‘“’1 "j )I ‘) [o)'\/ s odld 9 rV"‘ﬁ"" IAWIP ISy

shi set(data,F
'fupdate screen usi
printf(clients

'/ signal semaphor serverWai

sem signal {(serverWait)

Ol (o0 d9ute g o] (sla )5 (5 S o S |y S yiitie alidls ’Lg).oaiib@)s aoly (o)l> Thread «wwd oyl 5l o
3,5 a8lsl dobi s p! 4 o |, invalidation

while (trues){
'/ sleep
nanosleep (&delay,0)
'/read data
dsm_read(pageID,D3M
parseData (data,sentence
'/update screen using shared variable in shared memary

printf(clientsScoreString)

O3 o 9 Sle oo YU 55 0ad S5 Thread jlazie Joce jgilaw Sy s ) il 13 45 gjL Thread 4 bgyye ise Ybsg

A3 o )5 el y5 e 4
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'show waiting

printf ("waitng

'wait for server

1: wait for user input
int user char;
zcant | . &user char);
'/ calculate new grade using (answer)
score+=calculatebrade (sentencel ,user char);

‘send grades to server using shared memory

il S5b slel Sl oy 4 Jotume 5 @b i Luds |y By olod 58050 B b o sl jasl Jas o]
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finds and updates my score in shared page.

- % data,int myId){

si<sizeof (data) ;i++) {

[11:

data

p senfence
token = strtok(HULL, seps);

bufferPos+=sizeof (token+l);

strtok (HULL, seps)

8]

SIS B B

ufferPos+=sizeof (tokent+l) ;;

L B
it

5
=)

for (3
data[bufferPos+i]=tempS5[i]

si<sizeof (tempS) iS4+ {

}
int newBufferPos =bufferPos+]:
bufferFos+=sizeof (tokentl) !

data[k]=datacopy[newBufferFos++]
}
break:
}
'/skip score field

token

striok (HNULL, s=seps):

BVl-J; E++){

aladlo g a9y 4 Sl S plin o o S0l sl ol 5 b lges 53 45 jlailen (5L plal I ey

‘fsend end signal ta server
zendMes=zageTozameServer ("ENDD™) ;
'/finalizing

semaphores () ;

return

2900 Saow )3 (Sbl 350 (g3l ool 0958 (gan Lisu 4
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til all clients end
s<pnum) {
'/ create sockets

'/ Defining listen socket and connecting to i

a pointer fo beginning of
1:
_addr)):

EN PORT ARLLOC)

_addr, sizeof(rscesive addr)) !=

n en portin”):

retarn -1:

ict sockaddr_in sin;
1 sizeof(sin

virom(receive_sd, msg, struct sockaddr ¥)&sin, &sin len);

Message (msg, len)>0){

return
¥
else{

return

b &3395 Syl didls g5l 3y

Do (g0 031> s gr Cuwl s System call oo slobild &y dbg o a5 kernel files adg, Ll

g o 033 ok b odd adlsl 55 sl uS"UNistd.h L1 &
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g o L] 5 IS5 aysyscall.lh L« 55 baled s

long sys_dsm_stablish(int

long sys_dsm free(int pagel

1 3ys_dsm_read|( pageID ] b * address, c

long sys_dsm write (int pagelD, r * pageData, int

ey o iy sl System call sU 45 &ygo 4 1L 50 Syscall_table.S 1 5 e

y5_dsm free

vs dsm read

oS 8la) 51y 0s8 sl b IS 4 by e Makefile (> culys

 odly Jloyl g dladls (sla page co o )5 a5 5,03 3439 o2 3l e SO S5 4 (6] a0l b system call -y LS,

plin (cyiie b uilo (co) o 5 yop 59y sl SYStEM Call w2 aslyy (pl 4y d2d oo ol |y jgpw Gyl 55 4K (<o

:C;uv])ﬂj CHygo & Cﬂ A 9 EVE-S) «°

=t sockaddr in addr;
m=g[ 1:

addr.sin family
addr.=in port

addr.

socket (FF_INET, 3

1ot sockaddr in sing
in len = sizeof(sin):

recvirom(=d, m=sg, struct sockaddr

{essage (msg, len, sin);
'/ printf("The message is %s\n". msg)
}
close (=d) ;

return

1) Cygo ds dad o plil |y Lol )5 #ly 45 a5 executeMessage xb iores
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n, sockaddr in =sin)

r seps[]

if(strcmp(

1 = strtok( msg,
strtok (NULL,

ken) :

}

k( m=sg, seps ):
k(NULL,

en) ;

seps) ;

seps )

seps) !

readPage (pID, buffer) ;

'/ Defining send socket
t =d;

ot hostent *Server name;

buffer( 1:

sizeof(sin)):

g the size of the message to be sent to client
messageSize
for(int j =
{
if(buffer[i] =
{
messageSize
break:

it ("c
return -

kaddx

*)

kzin,

sizeof(zin)) < 0){
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close(=sd) ;
telse if({=strcmg|
{
'/The command was READ

*Loken;

int bufferPos=
token = strtok( msg, sSeps ).
token = strtok(HULL, seps):
bufferPos = c4sizeof(token):
pID = atoi (coken) !
g,len
}
else
return -

ol ) Oygo 4 30 H55de b )0 ol odlaiwl mle (gjlw ooly

void allocatePage(int

o->pagelData =

info-»isReleased

nfo-»>pageData) ;

info-»isReleased = true;

{

return

id writePage (int pid,

PageInfo * pagelnfo = getPagelnfo(_pageIl):
1= 0)

e ({pageInfo->pageData) ;

if (pageInfo->pagelata

ok newPage[len]:
for (int i=0;i<len-bufferPos:i++){
newPage [1]=msg[bufferPos+i]:;

Info->pagelata = iPage;

eInfo->pageSize = - bufferPos;

oo

eInfo->isReleased = false:
WWigd 0 033 s es a System call 55 68

:dsm_stablish




Caled el (gjlw ool

G sl 6558y Caa 1y ol AJg PAGE ojlads pupw 5 3055 sl o |y page S &S ey o jeied il le 4 8ST oyl

memset (&addr, , sizeof(addr)):
addr.
addr.

addr.

//building
1 message[32];

f(message

e to coworker

o(=d, message, messagelize -t sockaddr %) &addr, sizeof(addr)) < 0){

i
if (message([]]
{
messagelize = J
break:;

ckaddr *) &addr, sizeof(addr)) < 0){
return -
}

close(=sd)

return cu

:dsm_read
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o ol (555 50 s9m 595 53 00b (5 )IS Snil & page S (Wl can 2580 03] lho g yidie Bk )3 o505

S o S 015 ol S By 1S (8 3, T CIeDILI 585 g 5 (59 035 I 3 o 4

asmlinkage int sys_dsm read(int g ), unsigned char * address,
{

_addr, sizeof(receive addr)) !=

sten porthn");

memset (&addr, ., sizeof(addr)):
addr.sir
addr.

addr.sir
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ct sockaddr *) &addr, sizeof (addr)) < 0){

return -1;
}

close(sd) ;

return

:dsm_write

oo & JLail 08 ol sl S e alibls oo @Bly )3 5 b syt Lings (stdg5 Lo (il oy sl 35
WS oG9y ]y S e alasls
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printk (KERN E
! befining send socket

zockaddr in addr;

T hostent *zerver

EIVEI name;

mem=set (&addr, . sizeof (addxr)):

message2 [

tf(message2,

currentPageID) ;

‘computing the size of the message to be sent fo coworker
int messageSize
for(int j =07 j < P+
{

if (message[]]
{
messageSize

break:

4aid 70 MESSAg

ding the pag

return -1;
}

close (sd);

return

ruct sockaddr *)

&addr, sizeof(addr)) <

:dsm_free

plool 1 (ons azaliS (STl 4y aladls e L) 5o 45 o0 azb 5 aladls gjls 3151 st o) aiglsg sy jl Cannad (3

1wl 0ab 03l daldl j> ] 45 > o
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! the function is to free a page.
asmlinkage int sys dsm free
H

printk (KERN

efining send socket

memset (&addr, , sizeof(addr)):
addr.sin family
addr.si

'/building the message to be sent to coworker
r message2[32];
tf (messag
'/ computing the size of the m
int messageSize
for(in
{
if (message[]]
{
messageSize
break;

sockaddr

to(=2d, messagel,
printf ("c -

retorn -

close (sd) ;

return

*)

Laddr,

sizeof(addr)) <

IRt
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