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On a FUCE Language and Its Processing
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Abstract: In this paper, a language family designed for a FUCE machine is described. The FUCE
hardware is viewed as a macro data-flow machine which actually executes “uninterruptable threads” on

rather conventional but specially configured multiple processing elements. From the view point of pro-

gramming languages, such architecture enables us to design and implement high level languages with

minimum effort by utilizing conventional techniques or existing compiler tools. Intermediate languages

of suitable abstraction in terms of some attached instructions and syntax sugars are very useful both for

application programmers and system programmers. Also, a technique to automatically extract FUCE

oriented threads from a usual C program is presented.
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Table 1 Instruction Set for FUCE.

arithmetic and branch
compliant with MIPS

thread handling description

cont rs thread continuation
delda rs release data area (macro)
delins rs release ACM instance
end end of thread

newda rd, rs acquire data area (macro)

newins rd, rs, rt acquire ACM instance

plend end of pre-loading

setacm rs, rt, imm thread registration
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function int fact(int n) <2> { int fact(int n) <2> {
darea int m; fact_darea {
thread outfact { int n:
return n * m; int m;
}f int return_thid;
* ‘(n>0) { int *return val;
int p = n-1; } -
m := fact(p) => outfact; thread out_fact {
) else { int n; o
return 1; int m
} int ret_id;
} n = base->n;
m = base->m;
Fig. 3 IML code for a factorial function. ret_id = base->return_thid;
*(base->return_val) = n*m;
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Table 2 Templates for translate IML into HAL.

IML code

HAL code

DA variable := exp ;

assignment to a member of DA structure

=> thread_name ;

set actual parameters;
continue to thread.name;

DA variable := function_name(...) =>
thread_name ;

acquire a data area;

acquire a ACM instance;

set actual parameters;

set return thread as thread_name;
set pointer to the returned value;
continue to function_name;

return exp ;

set ret_id;

assign the value of exp to return_val;
continue to ret_id;

release the ACM instance;

release the data area;

end of thread;
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Fig. 5 Dependency graph for actual parameters.

1=10;5 = 2;
while (i >0) {j =j*2i=1i—1}
toSHL
EEG
0 0
3= 10;7=2;
1 0 10 10
whilebeign {} (> 0) {j=j *2;i=i —1;}
wend
FERBOEETHEARFHLZ2EER0WHTH .
wbegin Dthidld1. Z N whileAAE Dbaseid & 73
5. ZOHOBE, whbegind 5 wendE TORZEA
BAL vy RTETEINS.
fl 12
1 = 10;
while (f(i) > 0) {j =g(i)yi=1i-1;}
toSHL
28
0
i= 10;
1 2 L2 o 2
wbeign {pP= f (i);} (> 0)
3 2:3 0 3

(=" ({);i=t -1;} wend
wbegin @ thid {3 1. whlleﬂﬁﬁé?ﬂs?f)\ 5BmAALY

R2a % 507, T 1A while & & 8 @ baseid &
2%. 3 -—g(z) B WT, g(i) OFEH U thid 1
max(z,baseld) 2, curid=maxid=maxid+1=3 & 72
D, jOthidid3TH 3. £, i=i— 1IBNWT, £
ﬂ@z@thldlicurld 3'C35€> Bl 12 053,

(i= 103}, fubegin (P=1 (i},

(B> 0) =9 N, (G i=i ~1;} wend)
B, ThEN0~3&AL v RELTHHE NS,

4.2 KEHEIST

ALy RMOERSREBRER LTI T 2 kEEYS
S7ERR. BRRELFEIAL Y BE, NEMHEITA
Ly REGZET. £, EERERACBNWT, EKTH
LETS ALy REBEEMEEZITIWMS XLy FROEHK
ZRABHRETEL, TNLUANDOERBRITERKT
%7

Fig. 513, a—l y 9 (a) z.. (y,a) o9 S EE
HT5T7THD. 0BALY RTEHRINcaZ1EAL Y
RTBRBLTVWBDT, 0OMSINERKESIE, BEEM



— 28— WE - Ra

- BRH - BN - MR

m>m{ﬂm}ebe{gm)}%]

o 0
A

Dependency graph for an if-statement.

Fig. 6
yi y2i iyt iy

v Vv v ¥
f
vt o fotv2): fly1, y2);
z} ‘
v

z:
Fig. 7 Example of thread Fusing.
yti

v
v2} v}
y ¥ 2 L 3
l—;‘%" f(y1, y2); ﬂ-’ a1, \/3);{[:|
I 21 22
\j v

y1 ‘ y2'

¥
f(y1, y2); gw1wﬁﬁ

2t
v
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int sieve(int p, int s[]) {
int i;
i=p+1;
while (i<MAX) {
if (i%p==0) s[i]=1;
i=i+1;
}
p=p+l;
while (p<MAX && s[p]==1) p=p+l;
return p;

}

void main(void) {

int s[MAX];

int i, p;

s[0]=1;

s[1]=1;

i=2;

while (i<MAX) ({
s[i]=0;
i=i+1;

}

p=2;

while (p<MAX) p=sieve(p, S);

Fig. 10 An example C program.
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function int sieve(int p, int s[]) {
darea int i;
thread seive_ 1 {
if (i<MAX) {
if (i%p==0) s[i]:=1;
i:=i+1;
recur;
} else {
p:=p+l;
=> sieve 2
}
}

thread seive 2 {
if (p<MAX && s[p]==1) {
p:=p+l;
=> sieve_1;
} else return p;
}
i:=p+l;
=> sgieve_1;

}

function void main() {
darea int s[MAX];
darea int i, p;
thread main_1 {
if (i<MAX) {

s[i]:=0;
i:=i+1;
recur;
} else {
p:=2;
=> main_2;
}
}
thread main_2 {
if (p<MAX)
p:=sieve(p, s)=>main_2;
else end;
}
s[0]:=1;
s[1l]:=1;
i:=2;

=> main_1;

}

Fig. 11 IML code as a result of thread-extraction.
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