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Methods and apparatuses relating to processors that contextually optimize instructions at runtime are
disclosed. In one embodiment, a processors includes a fetch circuit to fetch an in-struction from an instruction
storage, a format of the instruction including an opcode, a first source operand identifier, and a second source
operand identifier; wherein the instruction storage includes a sequence of sub-optimal instructions preceded
by a start-of-sequence instruction and followed by an end-of-sequence instruction. The disclosed processor
further includes a decode circuit to decode the instruction, to detect the start-of-sequence instruction and the
end-of-sequence instruction, to buffer the sequence of sub-optimal instructions there between, to access a
lookup table to identify one or more optimized instructions to substitute for one or more of the sequence of
sub-optimal instructions, and to select either the decoded instruction or the sequence of one or more

optimized instructions to dispatch to an execution circuit.
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Methods and apparatuses relating to processors that contextually optimize instructions at
runtime are disclosed. In one embodiment, a processors includes a fetch circuit to fetch an in-
struction from an instruction storage, a format of the instruction including an opcode, a first
source operand identifier, and a second source operand identifier; wherein the instruction storage
includes a sequence of sub-optimal instructions preceded by a start-of-sequence instruction and
followed by an end-of-sequence instruction. The disclosed processor further includes a decode
circuit to decode the instruction, to detect the start-of-sequence instruction and the end-of-
sequence instruction, to buffer the sequence of sub-optimal instructions there between, to access
a lookup table to identify one or more optimized instructions to substitute for one or more of the
sequence of sub-optimal instructions, and to select either the decoded instruction or the sequence

of one or more optimized instructions to dispatch to an execution circuit.
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movss (%rsp,%rax,4), YoxmmO
movss 256(%rsp,%rax,4), Yoxmm1
addss %xmml, %xmm0

movss %xmm0, 512(%rsp,%rax,4)

BLELEER
#6447 TTHE (memory) B E]xmmO
¥:641r e (memory+256)F% B E ] xmm1

xmm0 += xmml

HE 647 T xmmO0FE B E] (memory + 512)

vmovups (%rsp,%rax,4), Y%oymmO
vaddps

%ymm]1, %ymmO0

addq 8, %rax

vmovups 256(%rsp,%rax,4), Y%oymm1

vmovups %ymm0,512(%rsp,%rax,4)

incq  Y%rax B filrax
cmpq $64, Y%rax Lk raxgied
il .LOOP TEER64R
AVX #5

.LOOP BEECEER

15256 TLHE (memory) & B B Eymmo
152567 TLIE (memory+256) [ £ EEymm1
[[EA0 ymmo0 += ymm1

#2564 ST ymmO[= B2 EE](memory + 512)

Wraxi k-8

cmpq $64, Yrax EbiraxEiod
i1 .LOOP TEER8K
Vectorbeam #5

foreach rax, 0, 64, 1

movss (%orsp,%rax,4), %oxmm0
movss 256(%rsp,%rax,4), %xmm]l
addss %xmml, %xmmO0

movss %xmmo0, 512(%rsp,%rax,4)

next
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#6417 JLI¥ (memory+512)F B Fxmm1

xmm0 += xmm]

6407 TTExmmOFZ EEl (memory + 512)
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100 (E 1) ZRESREHTtENES  UEHEESR rax
ERBEERS (£ rax B 05 63 Rt HEBELEREAEE
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HRETAN A AU RELARIEEKRET FHEEH H
MEGFREEREANECEREBHE LM -

4 MRBERAGHEAFZEEKER 1 Z Vectorbeam 5 &
ELNEESMATZHARETFSESL - EHERN > F
BB M P #Y Vectorbeam WS ¥ %% 128 fiL TR EE S ( f
W SSE) EIT  Z R HEHEEHK KK LU Vectorbeam
AXER 4 - At E—REBRESLHARATHNRER
H{0,1,2,3}Z rax (Y5 - B R HE B E 2 Vectorbeam 5%
¥ > movss (%rsp,%rax,4), %xmmO - H 0 B # 17 10 K &K

A

xmmO0[0] = (rsp + 0%4);

xmmO[1] = (rsp + 1%4);

xmm0[2] = (rsp + 2%4);

xmmO0[3] = (rsp + 3*4);

BERZR 1| Z Vectorbeam IEEHEEBH F4 xmm0 F|
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Vectorbeam X £ 1Li§ 2 - EHEN » & 2 Z X HOEH
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Vectorbeam #5 > FILLEEW 2 ZAKARERE > 2RI
T

§E2. for (inti = 0; i < PTS; i++) { if (cond[i]) foutp[i] = inp1[i] + inp2[i];}}
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movss (Yorsp,%rax,4), YoxmmO

=N SSE %
..LOOP ..LOOP
cmpl $0, 768(%rsp,%rax,4) movups (%orsp,%rax,4), Y%oxmm3

movdqu 768(%rsp,%rax,4), %xmm0

pcmpe4 Y%oxmm1, %xmmO

vmovups (%rsp,%rax), Y%ezmm1

addb $16, %dl

vaddps

vpempd  $4, 512(%rsp,%rax), %zmm0, %kl
256(%rsp,%rax), %zmm]l, %zmm?2

vmovups Y%zmm?2, 1624(%rsp,%rax){%k1}

addss 256(%orsp,%rax,4), Y%oxmmO addps  256(%rsp,%rax,4), %xmm3
movss %xmm0, 512(%rsp,%rax,4) movups  512(%rsp,%rax,4), Yoxmm4
..FALSE pxor %xmm2, %xmm0
incq %rax blendvps %xmm0, %xmm3, %xmm4
cmpq $64, Yorax movups %xmm4, 512(%rsp,%rax,4)
jl .LOOP addq $4, Yorax

cmpq $64, Yorax

ib .LOOP
AVX3 15 Vectorbeam #%
..LOOP foreach rax, 0, 64, 1

cmpl  $0, 768(%ersp,%rax,4)
je ..FALSE
movss (Yorsp,%rax,4), %oxmm0

addss 256(%rsp,%rax,4), Yoxmm0

movss %xmmO0, 512(%rsp,%rax,4)

addq  $64, %rax .FALSE
cmpb  $64, %dl Next
jb ..LOOP
Z=2.
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