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Chapter 1. Introduction

This document presents graphs illustrating the performance of the functions in the NAS
DSP library. Many functions are not included, for example where performance is not
considered critical. All the support functions and scalar functions are excluded.

The graphs present performance as cycles per element on the y-axis. This was chosen
over a more familiar GFlop/s measure because it applies simply to all the functions.

Care should be taken when interpreting the graphs. For example, the performance of
some functions depends greatly on the actual data used, and the NAS Test Suite, which
provides the performance data for this document, is designed primarily to check function
correctness rather than performance. One example of such a situation is the function
vsip_valltrue_bl.
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Chapter 2. Elementwise Functions

2.1 Elementary Mathematical Functions
e vsip_vacos_f
e vsip_macos_f
e vsip_vasin_f
e vsip_masin_f
e vsip_vatan_f
e vsip_matan_f
e vsip_vatan2_ f
e vsip_matan2_ f
e vsip_vcos_f
e vsip_mcos_f
e vsip_vcosh_f
e vsip_mcosh_f
e vsip_vexp_f
e vsip_cvexp_£f
e vsip_mexp_f
e vsip_cmexp_f
e vsip_vexplO_£f
e vsip_mexplO_£f
e vsip_vlog_f
e vsip_cvlog_f
e vsip_mlog_f
e vsip_cmlog_f£f
e vsip_vloglO_£f
e vsip_mloglO_f
e vsip_vsin_f
e vsip_msin_f
e vsip_vsinh f
e vsip_msinh f
e vsip_Dvsqrt_P

e vsip_Dmsqrt_P
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CHAPTER 2. ELEMENTWISE FUNCTIONS

e vsip_vtan_f
e vsip_mtan_f
e vsip_vtanh f
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vsip_mcos_f
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2.2 Unary Operations
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vsip_Dvmag P
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PEE—

Cycles per element
o
1

o

0 100000 200000 300000 400000 500000
Problem size (n)

vsip_Dmmeansqval P

vsip_mmeansqval_f

0.8 1

0.6

0.4 4

Cycles per element

0.2 4

00 T T T T T T
0 100 200 300 400 500
Problem size (n)

Normal
Unaligned
Strided
Strided

Normal
Unaligned
Strided
Strided

VSIPL/Perf [4.8.0][avx2 threads 64bit] EINASoftware

37



CHAPTER 2. ELEMENTWISE FUNCTIONS
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vsip_Dvrecip_P
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vsip_msumval_bl
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vsip_msumsgqval_f
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2.3 Binary Operations

vsip_Dvadd_P
vsip_Dmadd_P
vsip_rcvadd_f
vsip_rcmadd_f
vsip_Dsvadd_P
vsip_Dsmadd_P
vsip_rscvadd_f
vsip_rscmadd_f£
vsip_Dvdiv_P
vsip_Dmdiv_P
vsip_rcvdiv_f
vsip_rcmdiv_f
vsip_crvdiv_f
vsip_crmdiv_f£
vsip_Dsvdiv_P
vsip_Dsmdiv_P
vsip_rscvdiv_f
vsip_rscvsub_f
vsip_rscmdiv_f
vsip_rscmsub_f£
vsip_Dvsdiv_P
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vsip_Dsvmul P

VSIPL/Perf [4.8.0][avx2 threads 64bit] ERINASoftware 54



CHAPTER 2. ELEMENTWISE FUNCTIONS

e vsip_Dsmmul_P
e vsip_rscvmul_f
e vsip_rscmmul_f
e vsip_DvDmmul_P
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e vsip_crvsub_f
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vsip_cvadd f
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vsip_Dmadd_P
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vsip_cmadd _f
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vsip_rcmadd_f
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vsip_svadd i
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vsip_csvadd f

147 —— Normal

124 —— Unaligned
= —— Strided
g 107 —— Strided
)]
v g
o
o
wn 6 1
o
>
S 47 #

2_

'_R
0 T T T T T
0 100000 200000 300000 400000 500000
Problem size (n)
vsip_Dsmadd_P
vsip_smadd _f
—— Normal

2.0 —— Unaligned
= —— Strided
£ —— Strided
o 1.57
0]
o
o
7)) 10'
Q9
O
>
@]

0.5

0.0+ .

0 100 200 300 400 500
Problem size (n)

VSIPL/Perf [4.8.0][avx2 threads 64bit] ERINASoftware 62



CHAPTER 2. ELEMENTWISE FUNCTIONS

vsip_smadd i
257 —— Normal
—— Unaligned
+ 2.0 —— Strided
£ —— Strided
= 1.5-
o
o
E 1.0
O
>
O
0.5
00 T T T T T T
0 100 200 300 400 500
Problem size (n)
vsip_csmadd _f
10
—— Normal
—— Unaligned
o 8 —— Strided
£ —— Strided
(]
o 0]
@
o
& 47
o
>
O
2_
0 — ;

0 100 200 300 400 500
Problem size (n)

VSIPL/Perf [4.8.0][avx2 threads 64bit] ERENASoftware 63



CHAPTER 2. ELEMENTWISE FUNCTIONS

vsip_rscvadd_f
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vsip_Dvdiv_P
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vsip_Dmdiv_P
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vsip_rcvdiv_f
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vsip_Dsvdiv_P
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vsip_Dsmdiv_P
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vsip_rscvdiv_f
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vsip_rscmdiv_f
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vsip_Dmsdiv_P
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vsip_Dvexpoavg P
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vsip_Dmexpoavg P
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vsip_vhypot_f
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vsip_Dvmul_P
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vsip_vmul_si
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vsip_Dmmul_P
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vsip_cmmul_f
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vsip_cvmmul_f
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VSip_vsub_si
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vsip_Dmsub_P
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vsip_cmsub_f
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vsip_crmsub_f
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vsip_rcmsub_f
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VSip_svsub i
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vsip_csvsub f
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2.4 Ternary Operations
e vsip_Dvam_P
e vsip_Dvma_P
e vsip_Dvmsa_P
e vsip_Dvmsb_P
e vsip_Dvsam_P
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vsip_cvam_f
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vsip_cvmsa f
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vsip_cvsam_f
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vsip_cvsbm_f
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vsip_cvsma f
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vsip_cvsmsa_f
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2.5 Logical Operations

vsip_valltrue_bl
vsip_malltrue_bl
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vsip_manytrue_bl
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vsip_vleq_i
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vsip_cvleq i
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vsip_mleq_i
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vsip_cmleq_i
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vsip_vlge_i
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vsip_mige i
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vsip_vigt i
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vsip_mlgt i
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vsip_vlle_i
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vsip_mlle_i
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vsip_vllt i
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vsip_mllt_i
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vsip_vine_i
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vsip_mine i
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vsip_cmlne_i
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2.6 Selection Operations
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vsip_vclip_si
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vsip_mmax_f
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vsip_mcmaxmgsq_f
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vsip_mmaxval_f
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vsip_mminval _f
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2.7 Bitwise and Boolean Logical Operators
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vsip_mor_P
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2.8 Element Generation and Copy
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VSip_mcopy i _si
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VSip_mcopy_Si i

5 —— Normal
—— Unaligned

‘q;:’) 4 —— Strided
£ —— Strided
a

D 3

o

o

3 2-

O

>

O

1_
0 T T T T T T
0 100 200 300 400 500
Problem size (n)
VSip_mcopy_si_si
1.50+ —— Normal
—— Unaligned

2 1.25- —— Strided
£ —— Strided
© 1.007
o
8 0.751
0n
Q
£ 0.50+
O

0.25 1

0.00

100 200 300 400 500
Problem size (n)

o

VSIPL/Perf [4.8.0][avx2 threads 64bit] EEINASoftware 170



CHAPTER 2. ELEMENTWISE FUNCTIONS

vsip_mcopy bl _f
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vsip_ Vfill i
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vsip_cvfill_f
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vsip_cmfill_f
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vsip_vramp_i
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2.9 Manipulation Operations

e vsip_vcmplx_f

e vsip_mcmplx_f

e vsip_Dvgather_P
e vsip_Dmgather_ P
e vsip_vimag f

e vsip_mimag_f

e vsip_vpolar_£f

e vsip_mpolar_f

e vsip_vreal_f

e vsip_mreal_ f

e vsip_vrect_f

e vsip_mrect_f

e vsip_Dvscatter_P

e vsip_Dmscatter_P

e vsip_Dvswap_P

e vsip_Dmswap_P
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vsip_mcmplx_f
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vsip_cvgather f
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vsip_mimag_f
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vsip_mpolar_f
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vsip_mrect_f
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vsip_vscatter i
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vsip_cvscatter f
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vsip_mscatter i
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vsip_cmscatter f
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Vsip_vswap_i
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vsip_cvswap f
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Vsip_mswap i
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vsip_cmswap_f
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2.10 Extensions

e vsip_vcsummgval_f

vsip_vcsummgval_f
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Chapter 3. Signal Processing Functions

3.1

FFT Functions

vsip_ccfftip_create_f
vsip_ccfftop_create_f
vsip_crfftop_create_f
vsip_rcfftop_create_f
vsip_fft_destroy_£
vsip_ccfftip_f
vsip_ccfftop_f£
vsip_crfftop_f£
vsip_rcfftop_f£
vsip_ccfftmip_create_f
vsip_ccfftmop_create_f
vsip_crfftmop_create_f
vsip_rcfftmop_create_f
vsip_fftm_destroy_f
vsip_ccfftmip_f
vsip_ccfftmop_f
vsip_crfftmop_f
vsip_rcfftmop_£
vsip_ccfft2dip_create_f
vsip_ccfft2dop_create_f
vsip_crfft2dop_create_f
vsip_rcfft2dop_create_f
vsip_fft2d_destroy_f
vsip_ccfft2dip_f
vsip_ccfft2dop_£
vsip_crfft2dop_f
vsip_rcfft2dop_=£
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vsip_ccfftip_create _f
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vsip_crfftop_create f
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vsip_fft_destroy f

vsip_fft destroy f
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vsip_ccfftop_f
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vsip_rcfftop_f

vsip_rcfftop_f

20 —— Normal
—— Unaligned
= —— Strided
£ 151 —— Strided
(0]
[o)
g 10-
(7))
Q
O
>
O g
0 1

0 100000 200000 300000 400000 500000
Problem size (n)

vsip_ccfftmip_create f

vsip_ccfftmip_create f

200 - —— Normal
—— Unaligned
o —— Strided
£ 150- —— Strided
()
[
@
2 1001
0
<@
9]
>
© 501
O T T T T T T
0 100 200 300 400 500

Problem size (n)

VSIPL/Perf [4.8.0][avx2 threads 64bit] EEINASoftware 202



CHAPTER 3. SIGNAL PROCESSING FUNCTIONS

vsip_ccfftmop_create f
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vsip_rcfftmop_create f
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vsip_ccfftmip_f
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vsip_crfftmop_f
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vsip_ccfft2dip_create f
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vsip_crfft2dop_create _f
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vsip_fft2d_destroy f
vsip_fft2d_destroy f
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vsip_ccfft2dop_f
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vsip_rcfft2dop_f
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3.2 Convolution/Correlation Functions
e vsip_convld_create_f
e vsip_convld_destroy_f
e vsip_convolveld_f
e vsip_conv2d_create_f
e vsip_conv2d_destroy_f
e vsip_convolve2d_f
e vsip_Dcorrld _create_P
e vsip_Dcorrld_destroy_P
e vsip_Dcorrelateld_P
e vsip_Dcorr2d_create_P
e vsip_Dcorr2d_destroy_P

e vsip_Dcorrelate2d_P
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vsip_convid_destroy_f

vsip_convld_destroy_f
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vsip_conv2d_create f
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vsip_convolve2d_f
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vsip_ccorrld create f
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vsip_ccorrld destroy f

100+ —— Data

80 1

60

40

Cycles per element

201

0 100000 200000 300000 400000 500000
Problem size (n)

vsip_Dcorrelate1d_P

vsip_correlateld f

100+ —— Normal
—— Unaligned

JGC-; 80 - —— Strided
= —— Strided
o
¢ 60 T
0]
o N
3 404
O
>
O

20

0-—

0 100000 200000 300000 400000 500000
Problem size (n)

VSIPL/Perf [4.8.0][avx2 threads 64bit] ERINASoftware 217



CHAPTER 3. SIGNAL PROCESSING FUNCTIONS

vsip_ccorrelateld f
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vsip_ccorr2d_create f
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vsip_ccorr2d_destroy f
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vsip_ccorrelate2d f
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3.3 Window Functions
e vsip_vcreate_blackman_f
e vsip_vcreate_cheby_f
e vsip_vcreate_hanning f

e vsip_vcreate_kaiser_f
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vsip_vcreate cheby f
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vsip_vcreate_kaiser_f
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3.4 Filter Functions
e vsip_Dfir_create_P
e vsip_Dfir_destroy_P
e vsip Dfirflt P

e vsip Dfir _reset_P
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vsip_cfir_create f
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vsip_cfir_destroy f
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vsip_cfirflt_f
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vsip_cfir_reset f
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3.5 Miscellaneous Signal Processing Functions

e vsip_vhisto_f

vsip_vhisto_f
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Chapter 4. Linear Algebra

4.1

Matrix and Vector Operations
vsip_cmherm_f
vsip_cvjdot_f£
vsip_gemp_f£
vsip_cgemp_f
vsip_gems_f£
vsip_cgems_f
vsip_Dmprod_P
vsip_cmprodh_P
vsip_cmprodj_P
vsip_Dmprodt_P
vsip_Dmvprod_P
vsip_Dmtrans_P
vsip_Dvdot_P
vsip_Dvmprod_P
vsip_vouter_f

vsip_cvouter_f
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vsip_cmherm_f
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vsip_gemp_f
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vsip_Dmprod_P
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vsip_mprod_si
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vsip_cmprod i
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vsip_cmprodh_P
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vsip_cmprodh_si
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vsip_cmprodj i
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4.2 Special Linear System Solvers
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4.3 General Square Linear System Solver
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4.4 Symmetric Positive Definite Linear System Solver
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4.5 Overdetermined Linear System Solver
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4.6 Extensions
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