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Abstract In this paper, we give a detailed description of KDSM(KAIST Distributed Shared

Memory) systemn. KDSM is implemented as a user-level library running on Linux 2.2.13, and TCP/IP
is used for communication. KDSM uses page-based invalidation protocol, multiple-writer protocol, and
supports HLRC(Home-based Lazy Release Consistency) memory consistency model. To evaluate
performance of KDSM, we executed 4 scientific applications and compared the result to JIAJIA. The
results showed that performance of KDSM is almost equal to JIAJIA for 2 applications and
performance of KDSM is better than JIAJIA for 2 applications.
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#include "dsm.h"
char *ptrl, *ptr2;

void Worker()

s
'

“* shared memory program using various synchronization
primitives like DsmLock(). DsmUnlock(). DsmBarrier()
*

int main(int arge, char* argv{])

]
)

* initialize KDSM */
Dsmlnit( arge, arg):

#* allocate shared memory *
ptrl = DsmAlloc(sizel):

ptr2 = DsmAllocAt(size2. pid):

“* synchronize tfor memory allocation *’
DsmBarrier(0):

* start application code *-
Worker():

* terminate KDSM */
DsmExit():
return (0
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Input: address of faulted page
Output: none
Algorithm:
if (write fault on local RO page)
set page protection to (PROT_READ|PROT_WRITE):
else /7 remote fault

¢
1

if (write fault on RO page) {
set page to (PROT_READIPROT_WRITE),
create twin and set cache state to RW;
H
else §
if (read or write fault on INV page)
set page protection to (PROT_READ|PROT_WRITE):
else /7 read or write fault on UNMAP page
map the faulted page using mmap()
with (PROT_READ|PROT_WRITE) mode;
send a GETP message to home of the page:
if (write fault) {
create twin and set cache state to RW:
wait untit GETPGRANT is received:
copy the page content into cache;
T
3
else { // read fault
set cache state to RO;
wait untit GETPGRANT is received:
copy the page content into cache;
set protection mode of the page to PROT_READ:
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nitComm() 48 RAETh

create server socket;

install SIGIO signal handler;

for (process p in all processes except for itself)
connect to p.

1% 6 InitComm() &4

BE WARAE FF 39 RS 4 wrA "E o
£ dlojg} BEo = FAEIT, Send(TMsg *msg) &
& 23 A$dd viAXE TMsg Blgez i
I, 39 73 & d=F 7Y WAAE Ee 2
A2, g A FTEZ WARAZ £23HE o &
AA7 WA FE SIGIO AN2Ee IEHs HE7)
Aoz HAAE A3k

typedef struct {

int type; // message type

int src; // source pid

int dest; // destination pid

int size; // data size

char datalMSG_MAXSIZE]; // message data
} TMsg;
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disable SIGIO signal;
while (there is something to be served) {
if (there is a connection request)
accept the connection:
for {all connection)
if (there is a message to be read) {
read(msg):
MsgServer(msg):
)
H

enable SIGIO signal:
23 8 SIGIO Alad s
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