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METHOD AND APPARATUS FOR PERFORMING A VECTOR BIT REVERSAL AND CROSSING
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An apparatus and method for performing a vector bit reversal and crossing. For example, one
embodiment of a processor comprises: a first source vector register to store a first plurality of source bit
groups, wherein a size for the bit groups is to be specified in an immediate of an instruction; a second source
vector to store a second plurality of source bit groups; vector bit reversal and crossing logic to determine a
bit group size from the immediate and to responsively reverse positions of contiguous bit groups within the
first source vector register to generate a set of reversed bit groups, wherein the vector bit reversal and crossing
logic is to additionally interleave the set of reversed bit groups with the second plurality of bit groups; and

a destination vector register to store the reversed bit groups interleaved with the first plurality of bit groups.
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Method and apparatus for performing a vector bit reversal and crossing
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5<% o Kfroc 1810~ fizor 384 2~ fiiju 5814 KAt 7
Bl o6 R#E - LERRE Y BE (76543210)5% & K #E 89 {ir 7T

N

#£ (01234567) -
E—EBRA S » WK EVEV GHHEE > F-FHEH
LSRR EETT  KHOMERITHE ZMM EFEES -
E—EBHEA T mEALIKEESEKNTABA  E4
DEST 2 HRY# L K SRCI B HEE R BEH KB/ XHNF
VPREVSTEPQ DEST, SRC1, IMMS
EESh > H AR S HR L AR IR A SR B Y — B K B BT HY E
BZRN:

VPREVSTEPQ DEST, SRC1, IMMB (EVEX 4RE5hHR)
(KL, VL) = (2,128),(4,256),(8,512)
FORj:=0TOKL -1
IF k1[j] OR *no writemask* THEN
IF EVEX.b AND SRC1 *Is memory* THEN
x = SRCl1.qword[0]
ELSE
x ;= SRC1.qword[j]
h :=IMM&8[5:0]
IFh &1 THEN
b= ((x & 0x5555555555555555UL) << 1)|
((x & OXAAAAAAAAAAAAAAAAUL) >> 1)
ELSEIFh &2 THEN
b= ((x & 0x3333333333333333UL) <<2)]
((x & 0xCCCCCCCeeeeceeceecuL)y >>2)

880172 -51 -

n



1610228

ELSEIFh & 4 THEN
b:= ((x & 0x0FOFOFOFOFOFOFOFUL) << 4)|
((X & 0xFOFOFOFOFOFOFOFQUL) >> 4)
ELSEIFh & 8 THEN
b:= ((x & 0x00FFOOFFOOFFOOFFUL) << 8)|
x& OXFFOOFFOOFFOOFFOOUL) >> 8)
ELSEIF h & 16 THEN
b:= ((x & 0x0000FFFFOO00FFFFUL) << 16)|
((x & OXFFFFOOOOFFFFO0000UL) >> 16)
ELSEIF h & 32 THEN
b:= ((x & 0x00000000FFFFFFFFUL) << 32)|
((x & OxFFFFFFFF00000000UL) >> 32)
ELSE// hlIsO '
b:=x
DEST.qword[j] :=b
ELSE IF *zero masking* THEN
DEST.qword[j] :=0
// else dest Is unchanged for merge-based masking

DEST[MAX_VL-1:VL] :=0;

At - BRE KL=8 & VL=512- Al H FOR g (1R
B ODUERM THEAERBRZAER 64 LTl E T F
&MU E=FE - HAF "EVEX.b AND SRC3 *is memory* ; Z
IF Rt R RRE "b, Ltk EN EVEX fum o (8 &
EAVEERES B AZH (2 L'LHES ) - ZE A& F
) MEBEERAGKCERERNEESR - AIERE —
fy 64 iz STIRE (JRED > j=0) - BRI > RE j oy H AU(E ~ B
MEFHNERTH - Fx h Z IF k ELSE BRILIEEAE
MEILEE (h: =IMMB[5 : 0) # &9 & ¥ Ju fF B9 X/ LA
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MESOMTEHEERE - WLl I THEAXRENKREF
AR IBAE (B mME > a0 ERAILMENMTT 7
HIE) - BEIZIHNXREM T RERER - AIE 2707 &
KEE-FHORKBON THERGFIEENEEEFER S (F
MBEE __REFRPTHER) -

E—FHA P > W EVEV GEEHR - & — FEET
EHETFSR KE_REETRREYFRNCEBM
E-HWHER TERETFSN - AEFE > EHKE L
R iz oT 4R -

VPREVCROSSQ DEST, SRC2, SRC3, IMMS8 (EVEX 4Ri%hK )
(KL, VL) = (2, 128), (4,256), (8,512)
Forj < OTOKL -1
i< j*64;
IF KkI[j] OR *no writemask*
THEN
IF EVEX.b AND SRC3 *is memory*
THEN
x € SRC3[63:0];
ELSE .
x € SRC3[i+63:i];
IF;
k < IMMBS8[5:0];
k’ € 1 << (6 - 1zent(k));
IFk&1
THEN
x € ((x & 0x5555555555555555UL)<<1)|
((x & 0OXAAAAAAAAAAAAAAAAUL)>>T);
ELSIFk & 2 '
THEN
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x € ((x & 0x3333333333333333UL)<<2)|

ELSIF k & 4
THEN

((x & 0xCCCCCCCCCCCCCCCCUL)>> 2);

x € ((x & 0xOFOFOFOFOFOFOFOFUL)<<4)|

ELSFIFk & 8
THEN

((x & OxFOFOFOFOFOFOFOFOUL)>>4);

x € ((x & 0x00FFOOFFOOFFOOFFUL)<<8)|

((x & OxFFOOFFOOFFOOFFOQUL)>>8);

ELSEIFk & 16

THEN

x € ((x & 0x0000FFFFOO00FFFFUL)<<16)|

ELSIF k & 32
THEN

((x & OxFFFFOOOOFFFFO000UL)>>16);

x € ((x & 0x00000000FFFFFFFFUL)<<32)|

FI,

((x & OxFFFFFFFF00000000UL)>>32);

a< (IMMBS8[7)) ? x : SRC2[i+63:i];
b< (IMMBSI[7]) ? SRC2[i+63:1] : x;

IF IMMZ[6]
THEN
IFk’ & 1
THEN
DEST[i+63:i] € (a & 0x5555555555555555UL)|
(b & OXAAAAAAAAAAAAAAAAUL);
ELSIFk’ &2
THEN

DEST[i+63:i] € (a & 0x3333333333333333UL)]
(b & OXCCCCCCCCCCCCCCCCULY;
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ELSIFk’ & 4
THEN .
DEST[I+63:i] € (a & 0xOFOFOFOFOFOFOFOFUL)|
(b & 0xFOFOFOFOFOFOFOFOUL)
ELSIFk’ & 8
THEN
DESTIi+63:i] € (a & 0xO0FFOOFFOOFFOOFFUL)]
(b & 0xFFOOFFOOFFOOFFOOUL);
ELSIFk’ & 16
THEN
DEST[i+63:i]€ (a & 0x0000FFFFOO00FFFFUL)|
(b & OxFFFFOOOOFFFFO000UL);
ELSIF k’ &32
THEN
DEST[i+63:i]€ (a & 0x00000000FFFFFFFFUL)|
(b & O0xFFFFFFFF00000000UL);
FI,
ELSE
DEST[i+63:i] € a;
FI;
ELSE
IF *merging-masking*
THEN
DESTI[i+63:i] rémains unchanged;
ELSE
DESTI[i+63:1]<0;
FI;
FI;
ENDFOR;
DEST[MAX_VL-1:VL] €0

gk - fRE KL=8 k VL=512- {#f FOR #p& (IRE
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Method and apparatus for performing a vector bit reversal and crossing
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[33]

An apparatus and method for performing a vector bit reversal and crossing. For example,
one embodiment of a processor comprises: a first source vector register to store a first plurality
of source bit groups, wherein a size for the bit groups is to be specified in an immediate of an
instruction; a second source vector to store a second plurality of source bit groups; vector bit
reversal and crossing logic to determine a bit group size from the immediate and to responsively
reverse positions of contiguous bit groups within the first source vector register to generate a set
of reversed bit groups, wherein the vector bit reversal and crossing logic is to additionally
interleave the set of reversed bit groups with the second plurality of bit groups; and a destination

vector register to store the reversed bit groups interleaved with the first plurality of bit groups.
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