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Runtime Library Implementation for Multi-threaded Language
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and MUNENORI MAEDAR

With recent LAN technologies, cluster of workstations connected by a high-speed LAN
can achieve high performance comparable to parallel machines. Based on the assumption in
which as higher the speed of LAN, as lower the overhead thread implementation, we have
implemented a low-overhead thread library. With our runtime library, it takes 1.4 psec to
invoke a local thread and 30 gsec to invoke a remote thread. In this paper, we describe our
implementation techniques to achieve such performance.
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i #include <mpcxx.h>

2 void pong( void ) { return; }

3 void ping( int loop ) {

int i;

for( i=0; i<loop; i++ ) {
pong () @[REMOTE_UR_LOCAL];
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Fig. 1 MPCH- program (1)

void ping( int loop ) {
int i;
entry() ent;
for( i=0; i<loop; i++ ) {
pong()@(ent) [REMOTE_OR_LOCAL];
ent():;
}
¥
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Fig. 2 MPGH program (2)
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1 void pong(void){return ;}
2 static void __threaded_pong() {

3  extern void pong();

4 struct _arg_threaded_pong *argp =
5 (struct _arg_threaded_pong *)

6 _mpcGetArgp();

7  MPCtoken *tkn;

8 pong();

9 tkn = _mpcGetReturnToken();

10 if (tkn!=0)

11 _mpcSendToToken(tkn, (char *) 0, 0);
12  _mpcThreadTerminate();

13 }

14 void ping(int loop){

15  int _retval___SYMO_ ;

16 MPCtoken *_tkn___SYMO_;
17  MPCentry _ent___SYMO_

18 (&_tkn___SYMO_,

19 (char %) &_retval___SYMO_,

20 sizeof ((_retval___SYMO.)));

21 int i;

22 for(i = 0; i<loop; i++){

23 (_mpcRemoteAsyncInvoke(l,

24 (void (*)(void)) __threaded_pong,
25 (char *) O,

26 0,

27 (MPCtoken *) _tkn._.SYMO.),
28 _mpcWait(&_ent___SYMO_),

29 _retval___SYMO_ );

30 }

31 }
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Fig. 3 Intermediate Output of MPCH- Compiler
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Table 1 Functions provided by the runtime library
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1 ! void _mpc_longjmp( jmp_buf, int )
2 ENTRY(_mpc_longjmp)

3 save Ysp,-SA(WINDOWSIZE),Ysp;

4 ! NWINDOWS-1 [E1#: 1K+
5 save Ysp,-SA(WINDOWSIZE),'sp;

6 restore;

7 : ! NWINDOWS-1 [E#R 1 E$
8 restore;

9 1d [/51 + 0x8], /.sp

10 ! fp BREDER

11 : Vi LY AYDOER

12 : ' g LY RS DER

13 retl ! return( int )

14 mov %oi, /o0 ! delay slot

Ba LIRS T4FIDTIo v
Fig. 4 Flushing of Register Windows
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void *alloc_send buffer( int length ) {
void *bufp;
while( _pmGetSendBuf( &bufp, length, ... )
== ENOBUF )
receive_messages( ... );
return( bufp );
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Fig. 8 Send Buffer Allocation
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Table 4 Local Pingpong

longjmp gce option | Time [sec]
Jdongjmp -0 19.67
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-mpclongjmp -0 4.330
-O -mflat 2.871
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Table 5 Remote Pingpong

Communication Wait Time [secJ
PM block 580.3
(Myrinet) busy 60.98
UDP block 801.5
(10Base-T) async-busy 822.1
busy 626.4
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