COMPASS benchmark results

Contents

The goal of this benchmark is to test and compare several features included on COMPASS. More

precisely, entire end-to-end simulations are performed and performances in terms of Strehl ratio (final

long exposure after 2,000 iterations, short exposures, RMS value) and in terms of execution time for

each function that composed the AO loop.

Cases

In this benchmark, several method of centroiding have been tested with various reconstruction method

on different sizes of telescope and Shack-Hartmann dimensions.

Centroiders Controllers
Cog Least Square
Thresholded cog LS + modal optimization
Brightest pixels cog Minimum Variance
Weighted cog Geometric
Correlation
Geometric
The study cases follows :
Star type Telescope diameter Number of Number of pixel per
subapertures subap
8x8
16x16
16x16
8 m
8x8
40x40
16x16
NGS
8x8
32m 64x64
16x16
8x8
40 m 80x80
16x16
16x16 8x8
8m
LGS 40x40 10x10




Additionally, some noisy cases have been run for NGS 8x8 pix cases: “noisy” means the number of

photons per sub-apertures is limited to ~125, instead of >1,000 for normal cases.

Centroiders parameters

Here comes the parameters used for each centroiding method for those benchmarks:

Thresholded cog

Thresh =9.0

Brightest pixels cog

Nmax = 4 (hippo4) or 16

type_fct = “gauss”

Weighted cog width = 2.0
] type_fct = “gauss”
Correlation width = 2.0

Controllers parameters

Maxcond = 1500.

LS /LS+modopti/ MV / GEO delay =1
gain = 0.4
Nrec = 2048
. gmin = 0.001
LS+modopti gmax = 0.5
ngain = 500
The parameter nmodes specific to the LS+modal optimization controllers is set for each cases as
follow:
Number of subapertures y_controllers.nmodes
16x16 216
40x40 1286
64x64 3259
80x80 5064
Other parameters

All the other input parameters of the simulations are constant for all the cases: the parameter file

template used for those benchmarks is joined to this document as annex.




Environment

Hardware & software

This benchmark have been run on 3 different systems whose configurations are summarized in this
table:

CPU CUDA MAGMA
Name | OS | Cores GPU . .
Type Version Version
(HT)
. . 2x6 Intel Xeon
Hippo4 | Linux (24) | X5690@3,47GHz Tesla M2090 5.5 1.4
Yogi | Linux | 1x4 (8) Core i7- GeForce GTX 680 6.0 1.5

870@2.93GHz

2x8 | Sandy Bridge E5-

(32) | 2670@2.60GHz Tesla K20 6.5 1.6

Idris | Linux

Benchmark script

The benchmark script used is available on the repository as benchmark_script.i . It takes as inputs a
parfile where the case dimensions are specified, the centroider and the controller to use. All the parfiles
used are available on the repository in yoga_ao/data/par/par4bench/. After initializing the specific
parameters for the input centroider and controller, it runs a classical AO loop.

The timers used to profile the simulation are CUDA timers interfaced with Yorick to be called from the
script. To be sure to obtain the most precise time possible, each function is surrounded with a call to
ThreadSync that ensure the kernel function is over.

Outputs are all the function timers, the final long exposure Strehl ratio, short exposure Strehl ratio at
each iteration and RMS value of short exposure Strehl ratio, stored in 2 CSV files.

This script is called in batch mode from a shell script benchmark.sh where the parameter files,
centroider and controller to use are specified.



Results

Strehl performances

8 m, NGS 16x16 subap

LS B modopti Y% M geo :
16x16 8pix H LS B modopti oMy M geo

16x16 16pix

09

09

cog tcog bpcog geom

cog tcog bpcog geom

H LS B modopti o My B geo
16x16 8pix noisy

0.9

0,675

Final SR on Hippo4 with:
* imat_geom
* 4 brightest pixels

0,45

0,225

cog tcog bpcog geom



8m, NGS 40x40

40x40 8pix 40x40 16pix )

0,85 0,85

0,823 0,823
0,795

0,795

0,768 0.768

0,74
cog tcog bpcog geom cog tcog bpcag geom

0.74

H LS B modopti =My B geo
40x40 8pix noisy

0,75

Final SR on Hippo4 with:
* imat_geom
* 4 brightest pixels

05

0,25

cog tcog bpcog geom



32m, NGS 64x64

H LS B modopti oMY H geo H LS B modopti oMy H geo
64x64 8pix 64x64 16pix

0,75 075

0,638 0,638
0,525

0,525

0,413 0413

0.3

03 oy
cog tcog bpcog geom cog tcog bpcog geom

M LS B modopti woMv M geo
64x64 8pix noisy

0,75

0,563

Final SR on Hippo4 with:
* imat_geom
* 4 brightest pixels

0,188

cog tcog bpcog geom



40m, NGS 80x80

H LS B modopti oMy H geo H LS B modopti W omv B geo

80x80 8pix 80x80 16pix

0.9 0,9

cog tcog bpcog geom
H LS B modopti o My M geo
80x80 8pix noisy

09

0,675

Final SR on Hippo4 with:
* imat_geom
* 4 brightest pixels

0,45

0,225

cog tcog bpcog geom



LGS cases

M LS B modopti WMy M geo o LS B modopti oMy H geo
16x16 8pix LGS 40x40 10pix LGS

09

0,675

045

0,225

wcog corr
wcog corr



Computation performances

B move_atmos
B s_raytrace_atmos
B docentroids

8m, 16x16, 8x8 pixels

M t_raytrace_atmos
M s_raytrace_dm
l docontrol

L t_raytrace_dm
B comp_img
L applycontrol

16x16 8pix 16x16 8pix
Iscog  [OMKLE 0,555 0,035 Is cog 14 % 40 % 1%
Istcog  [MOUKESK] 0,556 0,339 Is tcog 14 % 40 % 279,
Is bpcog  [IOMELE 0,555 o)} Is bpcog 14 % 39 % 2459
Is geom  [OMEL] 0.555 UESSY Is geom 14 % 40 % 4
modopti cog  [IONKE] 0,555 Y modopti cog 13 % 39 % 45
modopti tcog 0,193 0,556 0 modopti tcog 18 % 30 %% A
modopti bpcog 0,193 0,555 0 modopti bpcog 13 % 38 % A
modopti geom (OIS 0550 Y modopti geom 14 % 39 % AN
e %117995 0-%4555 il mvcog (NS 41 % ‘
mv tcog > % il
mv bpcog ORI 0556 ¢ s ‘z:g S s 3?: - i
mv geom  |ONKEEE 0,556 0 peog o < e
geocog [HUNES 03 Hygeom iz /°/ 395 4 %
s geo tcog  [UMIEES 03 geo cog 15 % 50
Hlppo geo bpcog 0,195 OraY geo tcog 15 % 5
geo geom  [MORIEEE 03 geo bpcog 15 %
0 04 08 12 1.6 geo geom 15 %
) 0% 50 % 75 % 100 %
Time (ms)
Occupation time (%)
16x16 8pix 16x16 8pix
[(YI=M 0. 1708127 0,525 BOK376 Is cog (IS 38 % %
Istcog  |(0M] 27 0,525 OSTAS Is tcog 12% 38 % 53
Is bpcog  |(0}] 26 0,524 07376 Is bpcog 12 % 36 % 70
Is geom  |{0}§] 26 0,529 0 3 Is geom 13 % 38 % 70
modopti cog |0 27 0.528 05376 modopti cog 12 % 37 % O
R 0. 1705127 0,525 0,376 modopti tcog 12 % 37 % 5
modopti bpcog (0] 27 0,525 OIS modopti bpcog IS 35 % 5
modopti geom |0} 27 0,525 0,376 modopti geom 12% 37 %
. mvcog (O] 27 0,526 0,376 mvcog |V 37 %
Yog]- mvtcog [(0M] 26 0,529 0 mv tcog 12 % 37 %
mv bpcog (O] 28 0,524 0,376 mv bpcog 12 % 35 % 6
mv geom |0} 28 0.528 O ETAS mv geom 12 % 37 % I8
geocog |(0M] 28 0,376 geocog [CIZMG ¥ %
geo tcog  |(0M) 27 OJETAS geotcog [IZIMEY, 7
geo bpcog (M) 28 OETAS geo bpcog  RVAME Y, 5,
geo geom (0] 28 TS geo geom  [EIZANSY, B
0 0,75 1,5 2,25 0% 50 % 75% 100 %
Time (ms) Occupation time (%)
16x16 8pix 16x16 8pix
Iscog  |OZhial 0 0,5 105289 Is cog 12 % 28 % 6%
[ACCR 0.2 128085788 0,501 1072509 Is tcog 12 % 5 28 % 6%
Is bpcog {02 U159 0,503 10828y Is bpcog 11 % % 27 % 610
Is geom [0} 0160 0,502 052594 Is geom 12 % 293 28 % SN
modopti cog ORI ) ST [OS0) 2455 modopti cog 12 % 95 28 Y% SV
modopti tcog [0 04810 0.502 107 modopti tcog 11 % 5 27 Y% &
modopti bpcog [0 0599 0,501 0;25¢4 modopti bpcog 11 % 5 26 % S
modopti geom  [{QEhal 105 0,502 1052594 modopti geom 1% J6 27 % S
Idris mvcog . IERARRECHSIGCHS IR 7 mvcog RIS % AT st
mvtcog O Eess MONSTOR I ) 42 7 mv tcog 11 % 5 27 % SN
mv bpcog O 10, 0,501 Ui239) mv bpcog  (IERINZS 70 27 %
UE-CuI 0.2 128076068 0,502 10725y mv geom  (IREIEA B 27 % S
geocog (0¥ U050 U geocog | 9%
geotcog [0 0 Y geo tcog %o IS
geo bpcog (UL 0 o)} geo bpeog (A A
geo geom (O Ui6 0,288 geo geom [ on
0 1 2 3 4 0% 50 % 75 % 100 %
Time (ms) Occupation time (%)



8m, 16x16, 16x16 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Yogi

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Idris

B move_atmos
M s_raytrace_atmos
B docentroids

0107
0,195
0v1
0,190
0,196
0,19
0,190
0,19
0,19
0,19
0,190
0,19
0,19,
0,196
0,19
0,190

0

0,75

0,75

16x16 16pix

1,454 FQ
1,455~ WY

1,454
1454 10
1,454
1455
1,455
1455
1,455
1455
1 455
1455

15
Time (ms)

16x16 16pix

168 O STAS
167 0SS
165 0

175 NS0
166 O STAS
167 O STAS
166 0
169 0 STAS
168 USTAS
117 O ETAS
1,166 0
1,174 050

Y N N SN SN BN SN EN R

1,5

Time (ms)

16x16 16pix

1.21 10323
1,208 105250
1,21 0
1,208 108256
1,209 0254
1,21 02004
1.21
121110
121" 1Y
121" W
1.209
I

2

Time (ms)

2,25

2,25

t_raytrace_atmos

s_|
do

1

raytrace_dm
control

Iscog |
Istcog |ICIEA
Is bpcog I
Is geom |/
modopti cog I
modopti tcog S
modopti bpcog  [IEIEA
modopti geom Y%
mvcog (K
mvtcog (K
mv bpcog (IS
mv geom |V
geo cog 15 %
geo tcog 15 %
geo bpcog 15 %
geo geom 15 %
0%
3
Iscog |KIFAMS
Istcog | 5
Is bpcog [ /o
Is geom  [ICINZS 76
modopti cog  |IEEZ o
modopti tcog  [IEIZS o
modopti bpcog [ Jo.
modopti geom | o
mvcog |k v
mvtcog (A 6
mv bpcog  [EIZNE ¥4
mv geom | o
geocog (MG
geotcog (IS
geo bpcog [ To
geo geom [N Y3
0%
3
Iscog [
Istcog (IS
Is bpcog |G
Is geom ([ICIF7A
modopti cog [
modopti tcog I
modopti bpcog [
modopti geom K3/
mvcog A
mvtcog VA
mv bpcog |G
mv geom [
geocog |G
geo tcog |G
geo bpcog G
geo geom  |G/3
0%
4

0

L t_raytrace_dm

B comp_img
. applycontrol

16x16 16pix

50 %
Occupation time (%)

25%

16x16 16pix

[
62 %
61 %
64 %
62 %
61 %
60 %
62 %
61 %
61 %
60 %
62 %

75 %

57 %
57 %

53 %

58 %

56 %
56 %

52 %
57 %

56 %
56 %

52 %
57 %

25% 50 %

Occupation time (%)

16x16 16pix

25 % 50 %

Occupation time (%)

75 %

48 %
48 %
45 9%
49 %
47 %
47 %
44 %
47 %
47 %
47 %
45 %
48 %

75 %

oL7o:

100 %

100 %

100 %



B move_atmos
M s_raytrace_atmos
B docentroids

8m, 40x40, 8x8 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Yogi

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Idris

40x40 8pix
1,03 2.446
1.028 2,445
1,028 2,446
1.027 2,445
1,029 2,448
1,026 2.448
1.024 2,449
1.027 2,447
1,025 2,443
1.026 2.443
1,026 2,443
1,026 2443
1,026
1,026
1,028
1,033
0 1,75 35
Time (ms)
40x40 8pix
0,87, 2,225 073
0,88 2,233 079
0,88 2,246 079
0,879 2.239 078
0,879 2,225 078
0.879 2,237 073
0.88 2,237 079
0,87 2,236 ATAY
0,879 2,226 079
0,876 2.245 078
0,879 2,226 079
0,88 2,244 079
0,874
0,87,
0,87.
0,87
3 6
Time (ms)
40x40 8pix
1.04 2,106 7S
1.04. 2104 5]
1.044 2,106 ks
1,044 2.104 Y
1.04 2.104 9
1,04 2.1
1.04; 2,104 79
1,044 2,104 9
1,04 2,105 7S
1,04 2,103 27
1,044 2.104 9
1,04 2102
1,019
1.016
1.019
1.017
0 35 7
Time (ms)

M t_raytrace_atmos L t_raytrace_dm
B s_raytrace_dm B comp_img
Bl docontrol L applycontrol
40x40 8pix
v Is cog 17 % 39 %

Is tcog 17 % 39 %

Is bpcog 16 % 39 %

Is geom 17 % 40 %

0 modopti cog 16 %. 39 %
modopti tcog 16 % 39 %

6599 modopti bpcog 16 % 38 %
599 modopti geom 16 % 39 %

mv cog 16 % 39 %

mv tcog 16 % 39 %

mv bpcog 16 % 38 %.

mv geom 16 % 39 %.
699 geo cog 18 %
699 geo tcog 18 %
geo bpcog 18 %
0 geo geom 18 %

5,25 74 0% 25 % 50 % 75 %
Occupation time (%)
40x40 8pix

Is cog 14 % Jo 36 %

Is tcog 14 % 159 36 %

Is bpcog 13 %. o, 34 %

Is geom 14 % B 36 %
modopti cog 14 % To 35 %
modopti tcog 14 % 35 %

modopti bpcog 13 % 33 %
modopti geom 14 % 36 %
mv cog 14 % 35 %
mv tcog 14 % 35 %
mv bpcog 13 % 33 %
mv geom 14 % 36 %.
073 geocog [N G
073 geo tcog Yo 131 %
070 geo bpcog (RSN SN
079 geo geom  |KSZMSN
9 12 0% 25% 50 % 75 %
Occupation time (%)
40x40 8pix
Is cog 18 % g 36 %
Is tcog 18 % 9 36 %.

Is bpcog 17 % 0U4) 34 %

Is geom 18 % ¥ 36 %
modopti cog 17 % & 35 %
modopti tcog 18 % 0 35 %

modopti bpcog 16 % 0 33 %
modopti geom 18 % > 35 %

mv cog 17 % & 35 %

mv tcog 17 % 0 35 %

mv bpcog 16 % U7 33 %

mv geom 17 % & 35 %

' geo cog  [AN/N S
o geo tcog (AN ST
9 geo bpcog (AN SIS
geo geom (AN SIS
10,5 14 0% 25% 50 % 75 %

11

Occupation time (%)

100 %

100 %



B move_atmos
M s_raytrace_atmos
B docentroids

8m, 40x40, 16x16 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Yogi

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Idris

40x40 16pix
1.036 3,722
1.031 3.722
1,032 3.722
1.03 3,722
1,031 3.724
1.029 3.724
1.03 3.726
1,032 3.724
1.03 3.721
1.03 3.72
1.032 3721
1,031 3.72
1,031 70
1,032 /0
1,031 0
1.03
0 2,25 45
Time (ms)
40x40 16pix
0.87 3.163 OTAS
0,878 3,163 2073
0,87 3,163
0.879 3,182
0,88 3,162
0,879 3,164
0,87 3178
0.87 3.169 2073
0,88 3.166 2073
0,88 3174 078
0,878 3,163
0.88 3.181 078
0,876
0,874
0,87
0.87
3 6
Time (ms)
40x40 16pix
1.04: 2 926 BE79
1.04 2.927 9
1,044 2.926 7
1.04 2,926 _EEP79
1.04. 2.926 O
1.04 2.928 2O
1.044 2.927 8
1.04! 2.927 2
1.046 2.928 T
1.036 2.92
1.04 2.924 X
1,044 2.928 8
1.018
1.018
1.01
1.01
35 7
Time (ms)

M t_raytrace_atmos
M s_raytrace_dm
Bl docontrol

L t_raytrace_dm
B comp_img
. applycontrol

40x40 16pix
TAY Is cog 13 % 48 % I8
TAY Is tcog 13 % 48 % 75
Is bpcog 13 % 47 % 75
Is geom 14 % 50 % 75
0 modopti cog 13 % 48 % 75
%o modopti tcog 13 % 48 % I3
modopti bpcog 13 % 46 %
0 modopti geom 14 % 49 % o
0) mv cog 13 % 48 % 8
0) mv tcog 13 % 48 % I3
0 mv bpcog 13 % 46 % 7]
il mv geom 14 % 49 % 5
4 geo cog 18 % U5
geo tcog 18 % 0
geo bpcog 18 % U9
geo geom 18 % U9
6.75 9 0% 25% 50 % 75% 100 %
QOccupation time (%)
40x40 16pix
Is cog 12 % 1589 44 % 95
Is tcog 12 % 5% 44 % 95
Is bpcog 11 % M8, 38 % SN
Is geom 12 % 5 45 % I
modopti cog 12 % 6 43 % 3
modopti tcog 12 % 3 43 % SV
modopti bpcog |7 38 % SV
modopti geom 12 % 44 % 95
mv cog 12 % 8 43 % SV
mv tcog 12 % 8 43 % SV
mv bpcog  |IEIOZN.4 38 % SN
mv geom 12.% 44 % 9%
2073 geo cog IS 0
2073 geotcog |[AMSHA 0
AU geo bpcog ISR K
S geo geom  [IEIANSIFA EA
9 12 0% 25% 50 % 75 % 100 %
Occupation time (%)
40x40 16pix
Is cog 15 % 09 43 % 9
Is tcog 15 % 0 43 % J
Is bpcog 13 % B8 38 % 6
Is geom 16 % 0 44 % 5
modopti cog 15 %
modopti tcog 15 %
modopti bpcog 13% B
modopti geom 15 %
mv cog 15 %
mv tcog 15%
mv bpcog 13 % 83
mv geom 15 %
geo cog (WA M 45
o geotcog |[AZANSINA
S geo bpcog WA MS Y
geo geom  [ASZ LTS 95
10,5 14 0% 25 % 50 % 75 % 100 %

12

Occupation time (%)



32m, 64x64,

B move_atmos
M s_raytrace_atmos
B docentroids

8x8 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom

modopti cog

modopti tcog

YO gi modopti bpcog
modopti geom
geo cog

geo tcog

geo bpcog

geo geom

Is cog

Is tcog

Is bpcog

Is geom

modopti cog

modopti tcog

IdI‘iS modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

1,26
1.266
1,266
1,264
1,266
1.266
1,266
1.26
1.2
1.26
1,266
1.266

1
1,266
1.26

“I-F=-F—-01=B—=0-
Q

1,205
1,20

1,207
1,199
1,202
1,205/
1,204
1,199
1,20

1,204
1,207
1,204

5,75

7.386

7,26
7,242
7,167
YLD
7,212
7,209
7,278

8,75

5,75

64x64 8pix

7,904
7.904
7,904
7.903
7,908
7.909
7.915
7.907
7,903
7,904
7,903
7.902

1,5
Time (ms)

64x64 8pix

17,5
Time (ms)

64x64 8pix

6,782 SI2i

6,781 S
6,78

6,776 59

6,781 5

6,78 NI

6,78
6,777 S
6,777 5
6,781 59
6,783

6,78 S

15
Time (ms)

M t_raytrace_atmos

M s_raytrace_dm
Bl docontrol

17,25 23

26,25 35

17,25 23

13

Iscog |
Is tcog %,
Is bpcog AR
Is geom |
modopti cog |2
modopti tcog (WA
modopti bpcog (AN
modopti geom AV
mvcog WAV
mv tcog AN/
mv bpcog (AN
mv geom WAV
geocog [
geo tcog [N
geo bpcog [k
geo geom |G
0%
Iscog |
Istcog |Reld
Is bpcog [l
Is geom SR/
modopti cog [V
modopti tcog I
modopti bpcog  [(SE
modopti geom [
geocog [ERL
geotcog |
geo bpcog L
geo geom  [SIL
0%
Is cog SR
Istcog [/
Is bpcog AN/
Is geom  [{S34)
modopti cog (I
modopti tcog KSR
modopti bpcog WAV
modopti geom KSRV
mvcog (G
mvtcog KA
mv bpcog AN
mv geom [k
0%

L t_raytrace_dm

B comp_img
. applycontrol

64x64 8pix

44 %
44 %
43 %
44 %
42 %
42 %
41 %
42 %
42 %
42 %
41 %
429

52

25% 50 %

Occupation time (%)

64x64 8pix

39 %
38 %
36 %
38 %
38 %
38 %
36 %
38 %

25 % 50 %

Occupation time (%)

64x64 8pix

43 %
43 %
40 %
43 %
43 %
43 %
40 %
43 %
43 %
43 %
40 %
25% 50 %
Occupation time (%)

75 % 100 %

75 % 100 %

4

75 % 100 %



B move_atmos
M s_raytrace_atmos
B docentroids

32m, 64x64, 16x16 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog

. modopti bpcog
YO gl modopti geom
geo cog

geo tcog

geo bpcog

geo geom

Is cog

Is tcog

Is bpcog

Is geom

modopti cog

modopti tcog

IdI‘iS modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

64x64 16pix
24.634 SN0 Is cog
24.636 S0 Is tcog
24617 44 Is bpcog
24,634 N0 Is geom
24,646 5130 modopti cog
24,647 5 modopti tcog
24.658 5 modopti bpcog
24.645 S modopti geom
24,632 5 mv cog
24.635 SEIS mv tcog
24.633 500 mv bpcog
24.632 5300 mv geom
geo cog
geo tcog
geo bpcog
geo geom
20 30 40 0%
Time (ms)
64x64 16pix
19,167 6,0 Is cog
19,427 6,0 Is tcog
19,197 6.6 Is bpcog
19,175 0,0 Is geom
19,289 0.0 modopti cog
19,182 6,03| modopti tcog
19,21 6,6 modopti bpcog
19,221 5.5 modopti geom
D00 geo cog
3] geo tcog
oo geo bpcog
50 geo geom
20 30 40 0%
Time (ms)
64x64 16pix
19,379 3926 Is cog
19,379 2920 Is tcog
19,38 92 | Is bpcog
19,378 81926 Is geom
19,379 L modopti cog
19,38 1920 modopti tcog
19,381 2926 modopti bpcog
19,38 1920 modopti geom
19,378 92 mv cog
19,379 920 mv tcog
19,38 92 mv bpcog
19,378 92 mv geom
20 30 40 0%
Time (ms)

M t_raytrace_atmos

B s_raytrace_dm

Bl docontrol
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L t_raytrace_dm
B comp_img
. applycontrol

25%

25%

25%

64x64 16pix

70 %
70 %
69 %

71 %

68 %
68 %
67 %
69 %
68 %
68 %
67 %
69 %

50 % 75 %
Occupation time (%)

64x64 16pix

50 % 75 %

Occupation time (%)

64x64 16pix

69 %
69 %

63 %

69 9

67 %
67 %
62 %
68 %
67 %
67 %
62 %
68 %
50 % 75%
Occupation time (%)

o

100 %

100 %



B move_atmos
M s_raytrace_atmos
B docentroids

40m, 80x80, 8x8 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom

modopti cog

modopti tcog

I dl‘i S modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

80x80 8pix

12,176
12,176

12,179 8

12176 )
12,177
(1 b/
12,181
12,176
12,177
12,171
12174

12174 8

80x80 8pix

10,421
10,424
10,42
10,427
10,424
10,425
10,422
10,424
10,425
10,424
10,419
10,424
75 15
Time (ms)

30

M t_raytrace_atmos
M s_raytrace_dm
Bl docontrol

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

0%
40

Is cog

Is tcog

Is bpcog

Is geom

modopti cog

modopti tcog

o) modopti bpcog
modopti geom

mv cog

mv tcog

0 mv bpcog
mv geom

30 0%
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L t_raytrace_dm
B comp_img
. applycontrol

80x80 8pix
42 %
42 %
41 %
42 %
40 %
40 %
40 %
40 %
40 %
40 %
40 %
40 %

25 % 50 % 75 %
Occupation time (%)

80x80 8pix

44 %
43 %
41 %
44 %
41 %
41 %
39 %
41 %
41 %
41 %
39 %
41 %
25% 50 % 75%
Occupation time (%)

100 %

100 %



B move_atmos
M s_raytrace_atmos
B docentroids

40m, 80x80, 16x16 pixels

Is cog

Is tcog

Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

Hippo

Is cog

Is tcog

Is bpcog

Is geom

modopti cog

modopti tcog

. modopti bpcog
Idrls modopti geom
mv cog
mv tcog
mv bpcog

mv geom

80x80 16pix

34,927
34,939
34,943
34,939
34.944

34,94
34,949
34,938
34,936
34,935
34.934
34,936

s (o

15 30
Time (ms)

80x80 16pix

28,19
28,177

28,19
28,178
28,185
28,181
28,183
28,182
28,182
28,178
28,189
28,189

12,5 25
Time (ms)

M t_raytrace_atmos

B s_raytrace_dm

Bl docontrol

3 Is cog
W Is tcog
Is bpcog

Is geom
modopti cog
modopti tcog
modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom

geo cog

geo tcog

geo bpcog
geo geom

45 60

O3 Is cog
R Is tcog
> Is bpcog

s Is geom
modopti cog

modopti tcog

s modopti bpcog
modopti geom
mv cog

mv tcog

mv bpcog

mv geom
37,5 50

16

0%

0%

L t_raytrace_dm
B comp_img
. applycontrol

80x80 16pix
67 %
67 %
65 %
68 %
65 %
65 %
64 %
65 %
65 %
64 %

25 % 50 % 75 %
Occupation time (%)

80x80 16pix

67 %
67 %
61 %
68 %
64 %
64 %
59 %
65 %
64 %
64 %
59 %
65 %
25 % 50 % 75 %
Occupation time (%)

100 %

100 %



Bl move_atmos

M t_raytrace_atmos

Il s_raytrace_atmos B s_raytrace_dm

B docentroids

LGS cases (Hippo)

16x16 8pix LGS

Is wecog

Is corr

modopti wcog

modopti corr

16x16 mv weog
mv corr

geo wcog

‘geo corr

Time (ms)

40x40 10pix LGS

Is weog

Is corr
modopti wcog
modopti corr

40X40  mvweos

mv corr

geo wcog
geo corr
Time (ms)
64x64 16pix LGS
Is wcog
Is corr
modopti wcog 123,252
64x64
modopti corr 123,257
mv wcog 123,251
0 35 70 105 140
Time (ms)
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Bl docontrol

Is weog

Is corr
modopti weog
modopti corr
mv weog

mv corr

geo wcog

geo corr

Is weog

Is corr
modopti wcog
modopti corr
mv wcog

mv corr

geo wcog

geo corr

Is weog

Is corr

modopti weog

modopti corr

mv wcog

0%

0%

L t_raytrace_dm
B comp_img

. applycontrol

25%

25%

16x16 8pix LGS

50 %
QOccupation time (%)

40x40 10pix LGS

50 %
Occupation time (%)

64x64 16pix LGS

75 %

75 %

100 %

100 %

0%

25%

50 %
Occupation time (%)

75 %

100 %



Remarks

Note that the minimum variance in the 32x32 case and ELT cases cannot be run on Yogi because the
available memory is not enough.

On Idris, the geometric controller computation failed for cases >= 32x32 because of an unknown bug
with the CUSPARSE Library.

The image computation of the WFS is the major part of the profile with the computation of the DM
shape.

For the DM shape, other implementations have been tried : one using the CUSPARSE Library with a
matrix-vector multiplication, the second one using a convolution process between actuator position and
influence function. Those two implementations are about 2 times slower than the current one.
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Annhex

Parameter file template

In blue, the parameters that changes with the cases. All the other never change.

/*

geometry inits

*/

y_geom.zenithangle = 0.;

/*

telescope inits

*/

y_tel.diam = 40.f;
y_tel.cobs = 0.12f;

/*

atmosphere inits
*/

y_atmos.r0 =0.16;
y_atmos.nscreens =
y_atmos.frac
y_atmos.alt Qs
y_atmos.windspeed = &([20.]);

y_atmos.winddir = &([45]);
y_atmos.LO = &([1.e5f]);
/*

target inits

*/

y_target.ntargets = 1;

y_target.xpos = &(’[0.0f]);
y_target.ypos = &([0.0f]);
y_target.lambda = &([1.65]);

y_targetmag = &([1 O..]);

/*

loop inits

*/

y_loop.niter = 5000;
y_loop.ittime = 1/500.0f;

/*

wfs inits

*/

y_wfs = array(wfs_struct(atmos_seen=1),1); // clean start
y_wfs(1).type ="sh";

y_wfs(1).nxsub = 80;

y_wfs(1).npix = 8;

y_wfs(1).pixsize =0.3;

y_wfs(1).fracsub =0.8;
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y_wfs(1).xpos =0.0;
y_wfs(1).ypos =0.0;
y_wfs(1).lambda = 0.5;
y_wfs(1).gsmag =3.;
y_wfs(1).optthroughput = 0.5
y_wfs(1).zerop =1.el11;
y_wfs(1).noise = 3;

/*

dm inits

*/

ndm = 2;

y_dm = array(dm_struct(),ndm); // clean start
y_dm(1).type = "pzt";
y_dm(1).nact =y_wfs(1).nxsub + 1;
y_dm(1).alt =0,
y_dm(1).thresh =0.3;
y_dm(1).coupling =0.2;
y_dm(1).unitpervolt =0.01;
y_dm(1).pushd4imat = 100.0f;
y_dm(2).type ="tt";
y_dm(2).alt =0,
y_dm(2).unitpervolt = 0.0005;
y_dm(2).pushd4imat = 10.0f;

/*

centroiders inits

*/

ncentroiders = 1;

y_centroiders = array(centroider_struct(),ncentroiders);
y_centroiders.nwfs  =1;
y_centroiders(1).type ="cog";

/*

controllers inits

*/

ncontrollers = 1;

y_controllers = array(controller_struct(),ncontrollers);
y_controllers(1).type ="Is";
y_controllers(1).nwfs = &[1];
y_controllers(1).ndm = &[1,2];
y_controllers(1).maxcond = 1500.;
y_controllers(1).delay =1;
y_controllers(1).gain = 0.4;
y_controllers(1).modopti = 0;
y_controllers(1).nrec = 2048;
y_controllers(1).nmodes = 5064;
y_controllers(1).gmin = 0.001;
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y_controllers(1).gmax =0.5;
y_controllers(1).ngain = 500;

/*

rtc inits

*/

y_rtc.nwfs =1;

y_rtc.centroiders = &(y_centroiders);
y_rtc.controllers = &(y_controllers);
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