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Short loop aggregation

SIMD code generation
physical vectors

virtual vectors

transition

Loop−level aggregation

Basic−block aggregation

Alignment devirtualization
;

Length devirtualization
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3. SIMDIZA TION WITH MULTIPLE
SOURCESOF SIMD PARALLELISM¢ F ;*F�9�7�C�68soFt6>?T0�O�689
9�FL7�0�681
?i1
.*C
68?'0�F�Q
C�3I0�F�;^35U*U�C�1�3575OS0�1RF�H'K

0�C�357L0�6>?*QcX�`�acb�U,35C�3IE8E>FLE>689�2ÜU*C�F�9�F�?'0k68?ws,359�687:s*E81�7Pl^3I?�;Z357�C�1$9�9
7�1$?�9�F�7�.*0�68J�FRE81�1
UA680�F�C�3I0�6>1$?�9�W



a0.x a0.y a0.z

a0.x a0.y a0.z

a0.x a0.y a0.z

a1.x a1.y a1.z a2.x a2.y a2.z a3.ya3.x a3.z

a1.x a1.y a1.z a2.x a2.y a2.z a3.x a3.y a3.z

a0.x a0.y a0.z a1.x a1.y a1.z a2.x a2.y a2.z a3.ya3.x a3.z

a1.x a1.y a1.z a2.x a2.y a2.z a3.x a3.y a3.z

b0b0 b0 b0 b0b1 b2 b3

b0b0 b0b2

b0b0 b0 b0 b0b1 b2 b3

b0b0 b0 b0 b0b1 b2 b3

b0 b0b1 b3

b) Basic block aggregation

c) Loop aggregation

d) Length devirtualization

a) Original code

for(i=0;i<n;i++) {
  (a[i].x,y,z) =
   b[i]        =  
}

for(i=0;i<n;i+=4) {
  (a[i].x.....a[i+1].x) =
  (a[i+1].y...a[i+2].y) =
  (a[i+2].z...a[i+3].z) =
  (b[i].........b[i+3]) = }

for(i=0;i<n;i+=4) {
  (a[i].x...a[i+3].z) =
  (b[i].......b[i+3]) = 
}

iter i=0 iter i=1 iter i=2 iter i=3

for(i=0;i<n;i++) {
  a[i].x =
  a[i].y =
  a[i].z =
  b[i]   = }

none

none

none

Vectors

 V<3,int>
len(V)=12

V<4,v<3,int>>
    len(V)=48

V<4,int>
len(V)=16

 V<4,int>
len(V)=16

 V<4,int>
len(V)=16
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a) After loop−level aggregation

&a[i]

&b[i+1]

conv

&a[i]

add

load
}

load
}

store
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&a[i]

conv

&a[i]

add

load
}

load
}

store

streamshift(2,0)

&b[i+1]

b) After alignment handling

V<8,uint>

V<8,uint>

V<8,ushort>

V<8,uint>

V<8,uint>

V<8,ushort,
  unaligned>

V<8,uint,
  unaligned>

V<8,int,
  unaligned>

V<8,ushort,
  aligned>

V<8,uint,
  aligned>

V<8,uint,
  aligned>
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&a[i]

&a[i]

add

load
�

load
�

store

streamshift(2,0)

unpack

unpack_low_pattern

V<8,ushort>

V<4,uint>

V<4,uint>

V<8,ushort,
  aligned>

V<4,uint,
  aligned>

V<4,uint,
  aligned>

add

load
�

store

unpack
V<4,uint>

V<4,uint>

V<4,uint,
  aligned>

V<4,uint,
  aligned>

&a[i+4]

&a[i+4]

unpack_high_pattern

ushort

uint #1 uint #2

&b[i]
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5. EXPANDING SCOPE OF INNERMOST-
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