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1- Fine-grained Parallelism
2- Coarse-grained

3- Data Reorganization

4- Kernels
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6- General Purpose Processors (GPPs)

7- Single Instruction Multiple Data (SIMD)

8- Vector Registers

9- Multiple Instruction Multiple Data (MIMD)
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21- Special Purpose Instructions (SPIs)

22- Multimedia Applications (MMAs)

23- Efficient
24- Domain-specific
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18- Finite Impulse Response (FIR)
19- Streaming SIMD Extensions 2 (SSE2)
20- Memory Bottleneck
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29- Arithmetic Logic Unit (ALU)
30- Matrix Operations

31- 3D Rendering

32- Matrix Addition

25- Programmability

26- Performance

27- Thread Level Parallelism (TLP)
28- Data Reordering
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36-Sum of Absolute Differences (SAD)
37-Sum of Squared Differences (SSD)
38-Vector

39-Single Instruction Single Data (SISD)
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33- Matrix Transposition
34- Matrix Multiplication
35- Finite Impulse Response (FIR)
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41- Multimedia Extensions (MMX)
42- Pack

43- Floating Point Unit (FPU)

44- Streaming SIMD Extensions (SSE)
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50- Throughput
51- Explicit
52- Implicit
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46- Shuffling

47- Supplemental Streaming SIMD Extensions 3 (SSSE3)
48- Round

49- Floor
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55- Latency
56- Loop Unrolling
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53- Intrinsic Programming Model (IPM)
54- Compiler’s Automatic Vectorization (CAV)
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67- Permute
68- Convolution
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57- Loop Fusion

58- Loop Interchange

59- Loop Inversion

60- Software Pipelining

61- Stages

62- Functional Units

63- Loop Level Vectorization (LLV)

64- Super-word Level Parallelism (SLP)
65- Instruction Level Parallelism (ILP)
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1 int/float
2 __attribute__(( aligned(32))) A[N][M],
3 __ attribute__(( aligned(32))) B[N][M],
4 __attribute__(( aligned(32))) C[N][M];
5 _ m256 vee 10, vee rl, )
vec_r12;
6 for(i=0;i<N;it++)
7 for(=0;j<M;j+=8){
8 vec_10 =_mm256_load_ps( &Al1][j]);
9 vec_rl =_mm256_load_ps( &Bli][j]);
10 vec_12=_mm256_add_ps(vec_r0,
1 vec_rl);
12 _mm256_store_ps( &CI[i][j], vec_r2);
)
13 _ m256i vec_10, vec_rl, (@)
vec 12;
14 for(i=0;i<N;itt)
15 for(=0;j<M;j+=8){
16 vee_10) =
17
18 _mm256_load_si256((__m256i*)&A[i][j1]);
19 vec_rl =
20
21 _mm256_load_si256((__m256i*)&BJ[i][j]);
22 vec_12=_mm256_add_epi32(vec_r0,
23 vee_rl);

_mm256_store_si256(
(_ m256i*)&C[i][j], vec_r2);
}

1 int/float

2 _ attribute_ (( aligned(16))) A[N][M],

3 _ attribute__ (( aligned(16))) B[N][M],

4  _ attribute__ (( aligned(16))) C[N][M];

5 ~_m128 vec 10, vec_rl, vec_12; (N
6 for(i=0;1<N;it+t)

7 forG=0:j<M;j+=4)

8 vec_r0 = _mm_load_ps(&A[il[j]);

9 vec_rl =_mm_load_ps(&B[i][j]);

10 vec_r2 =_mm_add_ps(vec 10, vec_rl);
11 _mm_store_ps( &C[i][j], vec_r2);

12 }

13 _ m128i vec_r0, vec_rl, vec 12; (o)

14 for(i=0;i<N;itt)

15 for(=0;j<M;j+=4){

16  vec_r0=mm_load_sil128(

17 (__m128i*) &A[i][j]);

18  vec_rl =mm_load_sil128(

19  (__m128i*) &BJi][j]);

20 vec_r2= mm_add_epi32(vec_r0, vec_rl);

21 _mm_store_sil28(
22 (__mi128i*) &CJi][j], vec_r2);
23 3
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1 for(i=0;1<N;1+=8){
2 vec_r0=_mm256_load_si256 (
3 (__m256i *) &A[1]);
4  vec_Co=_mm256_setl_epi32
5  (Coeff][0]);
6 vec_r2=_mm256_mullo_epi32 (
7  vec_Co, vec r0);
8  for(=1;j <M;j+H){
9 vec_r0=_mm256 loadu_si256(
10 ( m256i “&A[i1]);
11 vec_Co=_mm256_setl_epi32
12 (Coeff]j]);
13 vec_rl = _mm256_mullo_epi32(
14 vec_Co, vec 10);
15 vec_r2=_mm256_add_epi32(
16 vec rl, vec 12);
17 )
18 _mm256_store_si256(

(__m256i *)&BJ[1], vec_r2);

}
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int index [8] =

{0, N, N*2, N*3, N*4, N*5 N*6, N*7};
_m256i vec_index =
_mm256_load_si256((__m256i *)
&index|[0]);
_m256i vec_10, vec_rl, vec_r2, vec_13,
vec_r4, vec_r5, vec 16, vec r7;
for(i=0; i<N; i+=8)

for(j=0; j<M; j+=8){
10 vec_r0 = _mm256_i32gather_epi32 (
11 (int const *)&A[i][j10], vec_index, 4);

ORI N A W -

13 vec_r7=_mm256_i32gather_epi32 (
14 (int const *)&A[i][j17], vec_index, 4);
15 _mm256_store_si256(

16 (__m256i *)&A_T[j+0][1], vec_r0);

18 _mm256_store_si256(
19 (__m256i *)&A_T[j+7][1], vec_r7);
}
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1 for(i=0; i<N; i++)

2 for(j=0; j<M; j+=16){

3 vec_10=_mm256_sub_epil6
4 (

5 _mm?256_load_si256(

6 (__m256i *)&A[i][j]),

7 ~mm256 load_si256(

8 (Lm256i ")&BIi][j]));

9 vec rl =

10 _mm256 mullo_epil 6(
11 vec 10, vec r0);
12 vec r2=_mm256 add epil6
(
vec rl, vec r2);
3
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1 for(i=0; i<N; i++)
2 for(j=0; j<M; j+=32){
3 vecr0=
4 —mm256 load_si256((  m256i*)&Al[i][j]);
5 vecrl=
6 —mm256 load_si256((_ m256i*)&BJi][j]);
7 vec_r2=_mm256_sad_epu8( vec 10,
8 wvec rl);
9 vec r3=_mm256_add_epi32(vec 12,
vec_13);
)
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