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A PVM Code Generator for COIS Program
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ABSTRACT

In this paper, we implement a PVM code generator, which transforms a COIS program into an executable C
code on PVM environment. COIS is a parallel programming language based on UNITY theory proposed by
Chandy and Misra. UNITY theory regards a parallel program as a non-deterministic state transition system. COIS
adopts this execution model, and becomes a practical language. PVM is a software which provides a parallel pro-
gramming environment, making networked computers looked as a parallel virtual machine. In order to describe a
parallel program on PVM, a programmer should perform the partition of program and mapping process directly.
The PVM code generator makes this process unnecessary. It is implemented as a COIS-to-C translator. Consider-
ing the characteristic of atomic operation for a statement in COIS program, we proposes a scheduling scheme
solving some problems: deadlock freedom, fairness rule, and concurrency on tasks. Scheduled tasks are mapped
into node processors in PVM. We describe some example program, and then show which PVM code is generated.
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LWRR4P)
& : a set of rectangles
£ : a set of lowest-well-fit rectangles

P[} : an array for implementation of packing function
lo=1;

2 while < ¢ do

3 Z=¥

4 while£=¢do

5 for each rectangle in Z do

6 if it is lowest-well-fit then
7 insert it into £

8 end if

9 end

10 if£= ¢ then
11 grow current lowest well to next level;
12 end if

13 end

14 r=preferta);
15  delete r from &,
16 P[rl=o;

17 o:=0+1,;

18  update current outline;
19 update current lowest well;
20 end

(28 9) Lwr RIS
(Fig. 4) LWF algorithm
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TASK(

1 while TRUE do

2  ifall carriers acquired then

3 excute a statement;

4 send each carrier to the next task in AOM column;
5 endif

6 receive carriers from any task;

7 end

(23 s) &Y AlZio) EfA30| S5 Hey
(Fig. 5) Operation pattem of a task at run-time
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MAPPING(
g:a mterucﬂon graph
m : number of processors
Mll..n) : an array of tasks assigned to processor
gainl1..nl(1..m] : gainlillj1=g(t;0)
state{1..n) : 0= free, 1= locked
history(1..n)[1..2] : information on move operation
temp{1..n) : temporary guin for previous move

1 construct an initial random mapping:

2 for i:=1to ndo

3 state{i] . = 0;

4 for j:=1to mdo

5 gainl /] = gt p):

6 end

7 end .

8 for i:=1to ndo // until ali nodes are moved
9

select free ¢4 in p, thh maximum gain g(fsp):
10 Md:= I statd]: =

11 histor{dl[1]: = d, hxstoMz'][Z] = x

12 temp{ i) : = gain{d)[]):

13 for j:=1to ndo

14 if M[j] = x then

15 gain{ A8 : = gain({ ] + 2¢c4
16 else if M[;] = ! then

17 gain[jllx]: = gainllx] — 2c4;
18 else

19 gainl {x]: = gain[ 2} — ey
20 gain[ (A : = gainlN] + cu
21 endif

22 end

23 end

24 choose k to maximize T = ;}femﬂ[}']i

25 if T 0 then // if an improvement is obtained
26 for j:= &+1 to ndo

g M{hxstmy[ﬂ[ 11] : = historsd /(2]
29 goto 2

30 else // if no improvement

31 for j:=1to ndo

32 M history{ /I 1]] : = histor{/)[2);
33 end

34 endif

(3% 6) Y Y2E
(Fig. 6) Mapping algorithm
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DTERM(Mycolor)

Mycolor ; Set with red whenever private term. condition becomes false
1 if] have the foken and my termination condition satisfied then
2 if token = NTASK then
3 termination detected;
4 goto program halt operation
S endif
6  if Mycolor = red then
7 Mycolor := blue;
8 token := 0;
9 else
10 tokent+;
11 endif
12 send the token through the static path;
13 cndif

(28 7) S 48 Y02\
(Fig. 7) Termination detection algorithm
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program sort

macro
N = 10;

declare
int A[N):

terminate
{66 J(O:N-2) ::

AlJ) <= A[3+1)
}

assign
{(} i(0:N-2) ::
A[i), A[i+1) := A[i4)], A[L) if A(L] > Ali+]}
}
end

(% 8) ollA =223 sort
(Fig. 8) An example program sort
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(Fig. 9) Mapping result of sort on 4 node processors

int  d_c0{10]=¢{
0,0,0,000,77909,1};
node0 ()
{
int color=C_RED;
int r;
while (1) {
if(d_cl6]l==7){ [*Task7*/
if ((Al6]{=Al6 +11)) {
color=C_RED;
}
stmt00 (6);
d_cl6]=0;_carr[0l.c_tid =6; _carr{0].c_id=6;
sendcarrier (Ox1, 1);
}
if(1){ /* Task8*/

}

if (A7) (=A[7 +1])) {
color=C_RED;

}

stmt00 (7);

if(1){ /*Task9*/

}

if ((AI8]¢{=Al8 +1]) {
color=C_RED;

}

stmt00 (8);

if (token_get

}

&& Al6l (=Al6 +1]
&& A[71(=A[7 +1]
&& Al8](=Al8 +1]
M

chkterm(&color, 0x1);

r=arecvany (&rmsg);

if (r )= 0) switch (rmsg.cm _type) {
case M_TOKEN:

token _get=1;
token_val="* (int *)mbuf’;
break;

case M_HALT:

sendhalt ();

senddbg (get _ticks());

r=recvany (&rmsg);

while (rmsg.cm _type = M_HALT) {
restore (r/sizeof(carrier _t),

(carrier _t *)mbuf);

r=recvany (&rmsg);

}

sendrslt();

if (hinv) sendhalt();

return;

case M_ANGEL:

restore (r/sizeof(carrier _t), (carrier_t *)mbuf);
break ;
}
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