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A Method to Reduce the Acknowledgment Message for
a Page Request of S-DSM Systems

KEeNJ1 KisgE,t HIROSHI TANABE, TADAYUKI OHNO, ¢
TAKAHIRO KATAGIRI,* HIROKI HONDA' and TOSHITSUGU Y UBAt

We discuss the inter-process communication in software distributed shared memory (S-
DSM) systems. Some S-DSM systems, such as JIAJIA, adopt the user datagram protocol
(UDP) which does not provide the reliable communication between the computation nodes.
In the implementation of JIAJIA, an acknowledgment is used in order to detect a communica-
tion error. In this paper, first, we show that an acknowledgment is not necessarily required for
each message transmission in the middleware layer. Second, a method to reduce the acknowl-
edgment overhead for a page request is proposed. From the evaluation results, we show that
Matrix Multiply (MM) of high page transfer frequency achieves a drastic speedup compared
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with the conventional communication method of not omitting the acknowledgment.

1. 0000

000 PCOOODOOOOODOOOOPCOOO
0000000000000000000000000
00000 PCODOOODOOODOOODOOOODOO
000000000000000000000000
00000000000S-DSMOOOO0O00Y000
0oooooo?9hee goooooooo

TreadMarks® O JIAJIA?® DOOOOOOO S-
DSMODOPCOOOOOOOODOOOOOOOOO

fO000o0ooo0oooooooooooo
Graduate School of Information Systems, The Univer-
sity of Electro-Communications

Y 0oooooooooong
Presently with NEC corporation

170

odoooooooooooooboobooooooo
Oooboooooooo ubpOOOODOOOOOO
oooooooooooooooooooboooooon
ooooooooboooooooboooooboono
0000000000000 10000000 AckO
oooooo

0 1(a)00nodel 00 node20030000ODO0O
0 Msg-10Msg-20Msg-3000000000000
ooos-bDSMOO0OO00O0O00OO000O0OO0O0OO0OO
000000000 node2000000000OO0OO
O0000000000000000 Ack-10 Ack-20
Ack-3000000

0O1(b) 00000000000 0OUDOOODO
goooboooooooooooooobooooooo
00o0o0o0o0ooOooooo(Uoooooooo



Vol. 46 No. SIG 12(ACS 11)
node1 node2 node1 node2 node1  node2 node1  node2
Msg-1 Msg-1 Msg-1 Msg-1
= = — T
| Msg-2 Msg-2
% ] —— Msg-3
4% Msg-3 \ Error
Msg-3 — Msg-3 E detection
A rror Msg-2
m; detection \g‘
Prals. Scl
(a) C ional  (b) Cor (c) Msg-2 does not (d) The order of Msg-2

communication  without Ack.

with Ack.
01 000000000 (a) 000000000000 (b)OO
0000000000000 (¢) 0 (d)000
Fig.1 S-DSM communication with and without the

acknowledgment.
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Kernel

1 #define OP_NULL 100 /* null: not allocated */
] ' 1 2 #define OP_EXIT 101 /* server: exit */
@) 3 <@ @) 2 @ 3 #define OP_GETP 110 /* server: get page */
4 3 4 #define OP_GETPGRANT 111 /# server: get page grant */
< 2 ¢ x - » 5 #define OP_DIFF 112 /* server: diff */
1 R + (client 1 R + (client t 6 #define OP_DIFFGRANT 113 /* server: diff grant */
2 Aé?(“f;eéceﬁ'; k‘;;‘z‘)’er) 2 Rzg:;e(sse(:':r"to‘;“s:n';’)e” 7 #define OP_BARR 114 /* server: barrier */
3. Reply (server to client) 3. ACK (kernel to kernel) 8 #define OP_BARRGRANT 115 /* server: barrier grant x/
4. ACK (kernel to kernel) 9 #define OP_ACQ 116 /* server: aquire */
- (b) Reply begin used as the 10 #define OP_ACQGRANT 117 /* server: aquire grant */
(a) Individually acknowledged message. acknowledgement of the request. 11 #define OP_WAIT 118 /% server: wait )
02 000O0o0oO0o0oooooOoOooooooooo 6) ooo 12 #define OP_WAITGRANT 119 /* server: wait grant */
oon 13 #define OP_INV 120 /* server: invalidate */
Fig.2 Communication in the client-server model6). 14 #def%ne OP_WINT 121 /% server: write-notice */
15 #define OP_REL 122 /* server: release */
16 #define OP_BCAST 123 /* server: broadcast */
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1 void getpage(address_t addr){

2 getpwait=1;

3 generate_message (OP_GETP, addr);

4 send_message() ;

5 while(getpwait); /** busy wait **/
6 1}

05 0D000000000000D00D000 getpage D00
ogo
Fig.5 The pseudo-code of the original getpage for which

the acknowledgment is not omitted.

1 void getpage(address_t addr){

2 getpwait=1;

3 for(i=0; i<GETPAGE_MAX_RETRY; i++){

4 generate_message (OP_GETP, addr);

5 send_message() ;

6 while(not_timeout () && getpwait); /* busy wait */
7 if (getpwait==0) break;

8 s

9 }

06 00000000 getpage JOOODOODOOOOOOOO
ooooOoooooooooo
Fig.6 The pseudo-code of the function getpage to be im-
plemented in the proposed method. The while loop
in Line 6 finishes when the global variable getpwait
has been reset or a timeout has occurred.
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1 #define MSG_MASK 0x80 /* 10000000 */
2 void send_one_message(){
3
4 if (sendgh->op==0P_GETP || sendgh->op==0P_GETPGRANT)
5 sendgh->op = sendqh->op | MSG_MASK;
6
7 for(i=0; i<MAX_RETRY; i++){
8 ret = sendto(message);
9 if (sendgh->op & MSG_MASK) return;
10
11 while(not_timeout ())
12 if (FD_ISSET(fds[serverproc], &fds)!=0){
13 recvirom(message) ;
14 ¥
15 ¥
16 }

07 000000000000 send-one_message 100000
Fig.7 The pseudo-code of the message transmission

function send_one_message.
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Benchmark is N-queens. The speedup is normalized
by the elapsed time of JIAJIA single node.
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01 pPCOOOOOOO 1000000000000
Table 1 The number of communication errors per second
of a PC cluster.
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Water 0.0 0.0 0.0 0.0
SOR 0.0 111 692 1,360
MM 0.0 0.0 0.0 0.0
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S-CAT.
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