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A proposal of fine-grain scheduling method
and its evaluation

Tomoo Hamada, Yoshiaki Noguchi, Takanori Maekawa,Masahiko iwane
Faculiy of Engineering ,Kyushu Institute of Technology

To exploit fine grain parallelism, this paper proposes the Tree Height Reduction algorithm (TWR)
and the Micro Task Graph (MTG) scheduling. The TWR compact some assignment statements in
one basic block and extract seme Micro Task Blocks (MTBs). The dependence of MTBs is
expressed by the MTG. The MTG can detect parallelism of MTBs belonging to different basic
blocks. The TWR and MTG can parallelize sequencial code. And these are applicable to

software-pipelining. To evalute of these methos, we parallelized benchmark programs. And we
get speedup ratio from 1.0 to 2.3.
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program prog(input, output);
var ...
function func(...) begin (T2)
(non loop code)
forserial i:=1 to N do begin(T1)
R;:n loop code)

end ;
(non _loop code)
end
begin (T3)
(non loop code)
func(...)
(non loop code)

end.
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3.2 XA r7uyArTuy sHiHH
S1: x1 = x1 + x2 + x3 - x4
S2: x2 := x1 + x2 - x3 + x4

X2 A

Entrance

x1,x2

B3 A 1 DFHEA

K32 TRENBHAKXSL, S A 70y
A7 EMBLAFTH S, EHORTHFE A GHE
RS 70y Ar 70y s SBOBRFES Ty
JEBET L, i hi-~Afrusasrrsuy s
ZUTIRT.
MTO: Begin MT2: Begin
tl:=x1+x2 xl:= tl+ t2
End (20) End (50)
MT1l: Begin MT3: begin
_t2:=x3-x4 _t3:=x2-x3
End (20) _td:=_t3+x4
End (40)
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Sl: a :=a + 1

PT4: Begin
x2:=_t4+x1
End (80)

S2: b :=a * 2
S3: c :=

a * 3

M6 :xAzusy s 7oy il
Z OB TIESIDOEEAS2 S3ITHINE R TV 5B,

#AE Ay Ta—Yyry

4.1 BRA—-FOARy T a—)rs
4.1.1 XA 7UF AT TFT

TR~z 7GRl S b ] 2 — FoARAE
PR AEFEDLITYA 7 UI A IS T7EERTE. &
DT 77 TEFEI— PO F— & ORERE &
BARAT B4R % — B Feb T HA Ik B .

YA ray Ay 7T 7 TCREBKTES SR a—
FEBICHBEKEST AL D EZES THhVL D25
Twh, ZIZTEHYERIWHETETAFHa—-FE
12, FOEFTEEIFIPLMIRIWIZETTLE Y
TS ADOFRIEL->TLEI DOZIT. Hi
WIMMEES 20— Ficid (1) Hi#Eo &3 alBE

BRENDEHRER~OFERS, (2) SEBAET

WEBLO (3) A0 7uvy rhids,

(1) OEFHEIRT 2 -0 IEEERRHFEA
HET) PHT— FIZHERHR L - E-NERICE
Z, BB LD R FITREHET KT 5 &
IEET 5.

78I Ivrurssheznv {4 a0y A
2757 RRT.

Sl: x1:=x1+x2+x3-x4

52: x2:=func(x3,x4)

S$3: if x1>0 then

S4: %3 s=x1+x2-x3+x4

else
S5: x3:1=x1-x2+x3+x4
86: x4 :=-x1+x2+x3+x4
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cl : _tl:=xl+x2 ‘ Entrance
s .= \ .. Node

€2 : _t2:=x3+x4 W i 95

e3 : xl:=_tl+_t2 e Y

mé : x2:= - "

func{x3,x4},{ ¢}

c5 : ifnot x1>0,L1
6 : _t3:=x4-x3
c7 : _td:=_t3+xl
cB : _t5:= t4+x2
c9 : x3:=_t5

Ll:

cl0: if x1>0,L2
cll: _t6:=x3+x4
cl2: _t7:=_t6+x
cl3: _t8:= t7-x2

cl4: x3:= t8
L2:

cl8: _t9:=-xl+x4
cl6: _tl0:= t9+x2
cl7: x4:= £10+x3 Exit Node
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