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Abstract: In our previous works, we inroduced a higer intermidiate language called IML for the Fuce
processor, and discussed special programming methods for stream processing on Fuce. However, without
realization of the language HAL and its compiler, it is difficult to utilize the power of these tools. In this
paper, we discuss the implementation techniques for constructing the HAL compiler including powerful

optimization functionalities.
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Table 1 Instruction set for Fuce.
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Arithmetic & 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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int fact(int n) {
darea {
int n;
int m;
int return_thid;
int *return val;
}
thread fact <1> {
if (base-»>n > 0) {
fact_darea *f1_da = newda(fact);
int f1 = newins(fact, f1_da);
f1 da->n = base->n - 1;
f£1_da->ret_thid = out_fact;
f1_da->ret_val = &(base->m);
cont (£1) ;
} else {
int ret_id = base->ret_thid;
* (base->ret_val) = 1;
cont (ret_id);
delins (id) ;
delda(base) ;

end;

}

thread out_fact <1> {
* (base->ret_val) =
base->n * base->m;
cont {base->ret_thid);
delins (id);
delda(base) ;

end;

}

Fig. 1 An example of a function difinition in HAL.

BIIBI2/ I AERCREBSEICBIZ IO~V v E
BELEBUDELYTHS. BREESHIICEELRRT
H20, BEAFAEREERIE—DF -y LY 7RERTEE
EALy REROFZERT 5. FAL, Fig 10EEE
M Tiddarea THEDT—FYITUTEL2DODAL v K
fact Lout_factEEHL T3,

F—SLYT7ER

F=F T T LIRBERNBRERBLUIIRDEDD A
BUEBTH D, ZO&dREET, BREFEFINOE
BT, R v I T7L—AELTHBRNIIEONTEZE
MTEZH, Fuce DRI FILBINTRELR DT, —R

BICZRAY v VAN Z LI LWL, Xz, ERNOE
BOALy ROOHBIIT /LA TELLISRBEEZRT
BENHD., ZTOkH, CEHEOMEHRICdareal. ..}
EERT D MEMNRVELZFDHRERE, ROEOXL Y
RIDERDEANDRA > F 2T —F LI TIHAET D
EhH S (Fig. 1 Dint ret_thidtint *ret_vallZ#f
W), BB, TOF—FYITUTDOY¥A THIH LT act_
darea WO KDIT “BIH T ¥ —X A7 darea” &73
D, TYIUTEHRRTIBELBIOFI TEERN
5.

Ay FEH

Al v ROEHEIIthread EETITHEAL v REB &K
Ufan-inffE < > &R T 5. #HlXIT, thread fact
<1>{...}&@d L, fanind1 THDfact ENS4£
DALy REEBLAEZEIZRS, BEREFAGDAL Y R
REBOADORL Y RTHSB., ADORAL v REZEK
PEBINZEZRRIRBKEINDIAL Y RTHS. R
Ly REFIICEEGERDICERTE S, Thbb, &
e HEEEIaaCERTETHS. 50, BH
ABTROWATEEFFHLEZCSEO L S CHEBIIER
TERW, E, ALy REENTHERGER2 DO
ABERKIG Lbase ZAHBL TN, idRESBHDAL
w RIDZXRITEERARERERTH S, baselFHTDE
THEBDT—ITUTADRL > FTHB. ALy RN
T, T—=FTUTNO7 7 Xi3EKbase BHTITD.

BT L
HALBEBHRZ > T 7 EWS BT OEMNEERD
T, BEEECHLIZIIW 6hOBEMINES. UTR
Fig. 1205, BEIECHLUICHEET 2@zl b0
TH5.

fact_darea *fl_da = newda(fact);
int f1 = newins(fact, f1_da);

f1 da->n = n - 1;
fl_da->return thid = out_fact;
fl1_da->return_val = &(base->m);
cont (f1) ;
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typedef struct

darea { _func_darea {
int n; int n;
int m; => int m;

int ret_thid; . int ret_thid;

int *ret_val; int *ret_val;

} } *func_darea
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1: void fact(int id, fact_darea base) {
2: plend;
3: if (base->n > 0) {
4: fact_darea fl1_da
= newda (fact_darea) ;
5: int f1 = newins(fl_da);
6: setacm(fl, fact, fi1_da, 1);
7: setacm(fl+1l, out_fact, f1_da, 1);
8: f1_da->n = base->n - 1;
9: fl_da->ret_thid = id + 1;
10: f1_da->ret_val = &(base->m);
11: cont (£1) ;

12: } else { ....

Fig. 2 C function as a thread definition.
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void fact() {

1
2: register int id asm("%1");
3 register fact_darea base asm("%3");
4 asm volatile

("th_begin fact, fact, 1");
plend;
if (base->n > 0) { ... } else { ... }
asm volatile ("th_end");

}

Fig. 3 Translated thread definition for post-processing.
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Fig. 4 Effect of pre-loading optimization.
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