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Regxsters are a scarce resource‘on all modern high- performa.nce computer a.rchltectures and thelr need is
further increased by scheduling optimizations that mtroduce temporarles that have to re51de in register.
To best exploit available instruction-level parallehsm the code Jmust be scheduled in the fa.ce of a bounded
number of available registers.” In this paper, we develop an efﬁcxent approach that helps oompllers to
make, spllhng decisions for reducmg register requirements during the scheduling process. Our preliminary
expenmenta.l results show that the algorlthm can intelligently hide latency of the load /store instructions

caused by register. splllmg from computation so that the program execution time is reduced as much as
poss1ble :
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Procedure code_scheduling()
Begin
while Iunacheduling # e‘mpt‘y do
cm := min 14(P)
PeM
For each type k where 1 < k < s do
Compute Py (cm) and I%,, 4, (cm)
while PE, (cm) # empty
and IY, ., (cm) # empty do
select P from P%,, (cm) and I from Ifudy(cm)
if T needs register then if there is
nofreeregister then
Register _shortage_resolution()
Register_assignment()
I gy (eom)— = {1}
Else
schedule(P, I)
register assignment()
Pikdlz(cm)_ = {P}!Ifeudy(cm)_ = {I}
Else
schedule(P, I)
Pi’:ll:(m)- = {P}rlv,"zady(cm)— = {I}
End. !
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register r| use register 1 ™
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Procedure _estimate_spillin_cost()
Begin
Co-gtapllhn(r)
for 75 from 7] "”(I ) to 727Y(L,) + p(Load) Do
7o = 75 — p(Load)
Ipst(ms,74) = u(Load)
for each instruction I; € Iynscheduled DO
if n(7a, s, 1;) # 0 and v(I;) = LD/ST then
ILpyst(7e,7)+ =078, 74, Ii)
810ad(Ts,7f) = ILpyst(Ts, 7)/mypssT — u(Load)
if |V (7s,75)| = |R| then
return Costapiitin
else
if Co8tapittin > 0L0ad(Ts, Ty)
COStapiHin(r) = JLaad (Ts, T/)
7s(Load) = 7,
if JLoud(Ta ) Tf) S 0 then
Costapiltin (r)=20
return Costspittin
End.
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Prog. [reg. A B || Prog. [reg. A B
k01 | 11 17 17 || k18a [ 21 40 40
k01 | 10 17 17 || k18 | 20 40 40
k01 8 23 28| kl8a | 18 40 41
ko1 6 34 38| kl8a | 16 42 46
k02 | 10- 13 13 k18 | 22 50 50
k02 8 16 16 || k18 | 20 51 51
k02 6 21 24| k18 | 18 55 69
k04 8 10 10 || k18b | 16 67 76
k04 6 17 17 | k18 | 10 12 12
kO5 | 11 24 24 || k18 | 8 13 13
k05 | 10 24 24 || k18 | 6 23 25
k05 8 27 27 (| kl9a | 8 13 13
k05 6 35 36 kl%a| 6 17 17
k07 | 16 32 32| k1% [ 9 15 15
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k07 | 12 41 47 || k19 | 6 25 25
k07 | 10 56 60 || k21a | 7 12 12
k09 | 24 41 41 | k2la | 6 12 12
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k09 | 20 42 42 | k21b | 14 24 24
k09 | 18 52 52| k21b | 12 35 38
k10 | 16, 28 28 | k21b | 10 44 45
k10 | 14 28 28| k23 | 18 35 35
k10 | 13 30 36| k23 | 16 35 35
ki1 8 12 12 k23 | 14 37 40
k11 6 26 27| k23 | 12 39 44
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