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An apparatus and method for performing a check on inputs to a mathematical instruction and selecting
a default sequence efficiently managing the architectural state of a processor. For example, one embodiment
of a processor comprises: an arithmetic logic unit (ALU) to perform a plurality of mathematical operations
using one or more source operands; instruction check logic to evaluate the source operands for a current
mathematical instruction and to determine, based on the evaluation, whether to execute a default sequence
of operations including executing the current mathematical instruction by the ALU or to jump to an alternate
sequence of operations adapted to provide a result for the mathematical instruction having particular types

of source operands more efficiently than the default sequence of operations.
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An apparatus and method for performing a check on inputs to a mathematical instruction
and selecting a default sequence efficiently managing the architectural state of a processor. For
example, one embodiment of a processor comprises: an arithmetic logic unit (ALU) to perform a
plurality of mathematical oberations using one or more source operands; instruction check logic
to evaluate the source operands for a current mathematical instruction and to determine, based on
the evaluation, whether to execute a default sequence of operations including executing the
current mathematical instruction by the ALU or to jump to an alternate sequence of operations
adapted to provide a result for the mathematical instruction having particular types of source

operands more efficiently than the default sequence of operations.
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division(x,y)

{
start_fast_sequence(x,y);
if(DIVCHK())

jump slow_flow;

else
ﬁnish_fast_ﬂow(x,y)
return res;
slow_flow:

do_slow_flow(x,y)
return res;

)
£ ERES > DIVCHK FFfE @i A (x> y) BLARE
Tk E S MR “slow_flow”$5 © F ¥l » %K IEFE B
“finish_fast_flow”F %] - £ —E M+ - £ H L TH DIVCHK
g -
| £ — W Bl fF FI MR E UOP_{DIVCHK){PS,PD) :
He -2 Param DRERETH A » KB Z 2 ¥
(Param D)EREBESCEREFEXNEEE®H® A - UOP
AERE —-RGreA ) B F @ RE Z IR (scrBYMW & &
 BBREFIIBREMANGNE - LEE 3 BFAENE
o
1. BEFERGKELG ATEROCENE 2 &H L B0 - %
ZRRIKRE INF)- E—EHEpl+F  ORFTEELEETENER
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4 BT HRGFHEHEGWERABD @ AEHEYE X %
INPUTI ifi Y {4 INPUT2)Z ek &(#y 3 E&t - Eh RSP >
XEABTRIRI D M YWABERRITF - IEFNHE
% 7% (kdst, vdst, flags)EECE H J - “kdst”"B S EEH L -
“vdstP Bl R E @ - “flags" B EE EE - @ A
“denorm”fARIFEHFHNER T - “norma ’" AR EFWEE

@ < EInf"{RMEBRK - NaN RRIEHF > QNaN R E %
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xExp = xgyisHRE ;. / EBHEEREN
YExp =YHHEBRE ; / fsEmiEREX
eDiff = xExp — yExp;
if( (eDiff >bias+ 1) ||/ 8 LR
(eDiff <(1 —bias) ) ||/ BE T2
(YExp > (2*bias - 1)) || // BIB T35
(XxExp < 2*precision ) // 8{E T8 (*)
) {

return (0,+1.0,None);
} else

return (1,+0.0,None);

Hi  MEHBAPRE&E LEHE/ TR > BIBETH - HER
ETHHNBAS ORRBAINELEFERIOE—F  AIEE
W R+1.0 54 BlEEHD R +0.0 - B e E M
KE ISAZH ABBEHOFFEEEEATAFEPIHEE -

FE—EH BT > DIVCHK #EXRLTZE A -

/I UOP_DIVCHK_PS (.INPUT1(src_a), .INPUT2(src_b))
for(n=0; n<2; n+=1)

{
i=n*32
{MASK_OUTPUT[n}, VECT_OUTPUT[i+31:i]}
= divchk(INPUT1[i+31:i], INPUT2([i+31:i]) // (x, y)

BIFEFE (MR DAZ=O)ELRE  hEGEUYEREE
FHEHTEMEBELAENLAKZTR -

Bl SR ESQRTCHK)E S —FHEHl - HH
B HTRESHBBNGABRBECERERKIRE - L EE
WREBE/ARNENBESCFIKERTFARER - £ —
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BT ARFAROMBRAREBOT

sqrt(x)

{
start_fast_sequence(x);

if(SQRTCHKJ())
jump slow_flow;

else
finish_fast_flow(x)
return res;

Slow_flow:
do_slow_flow(x)
return res;

}

L E# S - SQRTCHK {58 A x LAERS
B E B M B9 “slow_flow” 5 & F ¥l - W E M E & 6
“finish_fast_flow”fF %l - EF—EHHIF > EALLTH SQRTCHK
51 -

UOP_{SQRTCHK} (PS,PD} {4 7 — % i B P (& f3 tty 1

@ . Eit B2 H{SQRICHK) B E T IR 5 2 #
A RE-SB(PSPDIETREBRSAEERE R EH
B A - UOP & F S IRF It ANEE - 686 3 85
9 % 2

| AEBEERG ABREAEN GRS E GO &
BT HIREER NaN) o E—FHAl b WREEELH
e o G R R R BRS04 R (B
7 o> +1.0) -

2. BB LSS ke 4 F RS S A
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EE T - +/-0 - +EMR A - qNaN - 82 sNaN - [B &R B 5 &
()2 HERE (EF P L ()R BB G EMK E d=x-s*s
BT

// UOP_SQRTCHK_PS (.INPUT 1(src_b))

for(n=0; n<2; n+=1)

{
i=n*32
{MASK_OUTPUT[n}, VECT_OUTPUTI[i+31:i]}
= sqrtchk(INPUT 1[i+31:1]);

}

BIFEE MR DAZ=O)ELERE  REEFBEUAYER
BEEFHENTEELEERN
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BhhkE IGARSSTTXHAIB@G)  WRBERE
HBEFTR @ ABSFEFIRABF ) - & 1602
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