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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.

Keywords: FUCE architecture, Fine-grain thread processing, Language design, Language processing,

Compiler

1. ¥ 2 B &

FUCEYIZ, 50321 —¥707 5 A, BLOSNE
B0ABZEEZFESOSESDT, —YOUEEZSEDYD
ALy R EBAE U THRLLSETT D0 EHE
TH%. FUCEZ Oty Hid, B#isRISCEHCPUITY %
BAL, ZhCHBER/NEOIEZKET &5 REEE
ICEDOWTHEINTHS,

#4132, FUCEZ¥—%y b & LAEOSER, BITH
A7 IR e BT 2-D08EETONERIC
DWTHRNEREZEDTER. YE, Yoy 1 7H
ROEBEICH DD, TEZRIBEFEONBMAREZAL,
BRI NEWADEITRLE., BTN ERDNERR
EMEEELLT, CERERAL. BUMSENETOY
TR T7HRRECEBE@ICHERIN, BEY I OE
HOEBTHDIEEHELE

SEy RO TOBANSIIE, EMLOHE
EENEBMETHETIOEBHBIT 572012, CEEIC
HU-BRIEKEFEOBNERET T IEE L DM,
HAL, IML, SHLEWS 3D OFEHEE2EB 2 &icLi=.
HALIZ® > & bEMBFHTET, 28K, RNoHEEE
ZHATHED, D, FUCEQETETF I Z2HEERLZRT
Z5%. IMLIZHALO L EEETH D, OSREBRHENE
BN RI—F4 27 TEDILE2RHEICEE, HALD
NEREREZRBKL, FECHRCI OV S L2ERT
YR 17412 H 9 HEZA
* HIEES AT AFERELHERE
wx  HIBES A5 L FERF

EBHLDWCEIEINTNWS, SHLIZCE#EM» 5FUCER
Ly REEBHET2BOKEEFELLTRI-

ERBTIR, ZTNSOFBEHREEZANT, ERBETE
FIWERELECEEE, EkEIIMD TRz ZEITE
TN EFDFUCERIICINCER % D EFHT 5.

2. FUCEgtvH

FUCEW~R 7 OF—% Jo—sBEETFI 2B LU~
NBEOLNWINF ALY T4 T EFEERT S0
Jiteie, PELSRFHEETNIEDVWEZT —FF
TF v BRIV DB HBHODNDDNN HIET
A—HLARNTOT I LERTEIEDREHOT—FF7
F ¥ TH> TOSL NI OEAL /RN DR RE)EFT £ TH
HRAATERE SN EEENWEN. FUCEIROSOETH
AHEETBHLDICRIFINTNS. ILITHERBITS
PEEHMOESEEHT, HEOCPUIT Z21F v TIC
EHNL Ty IINF IOy E L TEEINTNS.
FUCEIZBITB ALy RiZ“E0Z0D"THD, £
D NN BT EHH 2T, ALy RIZBEED A
Ly RIZTF—F 2 ELRIRIIKRTT 5.

Fig. 1XFUCEY —F 77 Fa 7 OMEZRT. A
Ly REFFIZy MTEUNE, AA >y b EREN
ZMIPSEIM Sy MICW L DDA Ly RElIH& 4
(Table 128) %8/ U &2 ¥ ICBMARISCRCPUI Y
&, FVo—Razy hEREhs0-RGsosasE
fITEZCPUITOMEBEBE L TS, ZhH65CPUIT
2oL IR Ty ANEY TNy 77 FRTHAT
BT ETO—RMFOBEEZRHL, TEENED A



— 24— WE - &8/l -

HEH - AT - 9

ister Filte
Thread Execution Unit Reg

Thread Activation Controller

Fig. 1

FUCE architecture.
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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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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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