SDA and DAWN
Scientific Data Analysis

Mark Basham
Scientific Computing
Diamond Light Source

) diamond
Il



DAWN — General Project

« Combination of several elements in the eclipse
framework

— DAWB/Passerelle workflow tools
— Fable/SDA Plotting/File loading
— SDA Python/Jython

« This can be used as the underlying framework for many
projects, with the ambition of reducing reimplementation
of codes.
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SDA-Core

» Core functionality for dealing with datasets in Java
— NDArray functionality which maps to a numpy ndarray
— File Loading and saving functionality.
— Maths, signal processing, fitting, Plotting

« Python/Jython modules

— scisoftpy module, python/jython agnostic interface to
all functionality, Based on numpy/scipy

. — XML-RPC and RMI serialization for all main dataset
types.allow communication between Java and Python
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Ndarrays;
« Several generic GUlI components :
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Eclipse/RCP

%’ . MCD Data Reduction ¢ PyDev D DExplore E PEEMA |@ DIVA ||.—[\j Resource

Rich Client Platform)

[ | File Navigator | [T Project Explorer 52 = <fg> =0

| ImageExplorer Yiew &3 @

% Dataset plat 52

HEEC e a9 E

8

= i0s -
=il — dem o Location: |
1= i22-MCDReduction
H 1 i22-nixs
1= MKData
= [ M¥-SDd-Training
(= BeamPaosition
(= Collection
ER=v
% pc_oon1.cbf 2.4 ME
% pc_oooz.ebf 2.4 B
& pe_oonz.chf 2.4 1B
% pc_ooos.cbf 2.4 B
% pc_oons.cbf 2.4 B
[ D_nong.cbf 2.4 ME 2706011 0914 AN
[ Dc_ooo7.ebf 2.4 ME 2706011 0915 AN
0 (|
2 pc_ooog.cbf 2.4 me 27014 A =
&% me Annn skE o4 s T fLAE AR b Image Playback
@5 Header Dataset Plat &2 =0 |
Key Value ~ =4 Side: Dataset 52 ._1 Dataset Inspec} Eﬁg Colour Mappin 1 =0
# Count_cutoff 12205873 5 E’? -
# Anale_increment 0.3000
# F!IFer_transmISSIQH 1.0000 | Line Profile | Resolution Ring | Image Metadata | Peak Profile | Spot W € ¥
# Silicon sensor, thickness 0.00032 —_—
numPixels_y 1679
numPixels_x 1475
# Flat_field: (il
# N_excluded_pixels = 255 V
# Detector_distance 0.22270m
Unknown 1 # 2011-04-19T04:51:351.047
Unknown 0 # Detector: PILATUS 2M, 5/M 24-01...
# Polarization 0,990
Unknown S # Image_path: fdlsfi04-1/datafz011..,
Unknown 4 # Trim_file: p2m0107_E14000_T700...
Unknown 3 # Gain_setting: low gain (wf = -0,300)
Unknown 2 # Threshold_setting: 7000 ey
# Flux 0,0000
# Tau= 124.0e-09 5
# Start_angle 90,0000 deq. | b3
# Wavelength 0.91730 & " .
# Excluded pixels: badpix_mask.tF — Y position Data value ¥ (178 gy (18 qZ {18 26 (%) Re
# Pixel_size 17266 m x 1726-6 m £80,5729 738,2269 45,0000 02802 0.5349 -0.0267 5.058 10
# Exposure_time 0,9954000 s b
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Generic File Exploring

DExplore - Comparing /EXAFS data/Ptfoil3_1_566.nxs, [EXAFS data/Ptfoil3_2_567.nxs, [EXAFS5 data/Ptfoill3_3 5

-nxs, [EXAFS data/H

File Edit Nawvigate Search Project Run Window Help

=i @B | |# |’ |E- 5w Gv o
[ | D DExplore| ¥ MX Live [ ICAT 22Workflow [f5Resource
[?5 Project Explorer [ File Navigator] ‘&~ = O | E comparing /JEXAFS data/Ptfoil3_1_566.nxs, JEXAFS data 22 =0

I» % bashtest
< = EXAFS data
P g TS1
b NECcfoiI_l_Srll.nxs 2228 KB 17/03/11 03:51 PM
ScanCmdl: [scan xas_scannable (array(org.python.core PyFloz
Cofoil_1_842.nxs 1883 KB 17/03/11 03:51 FM

Cofoil_2_843.nxs 3626 KB 17/03/11 03:51 PM

Cofoil_3_B44 nxs 3626 KE 17/03/11 03:51 FM

i
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Cofoil_4_845nxs 3626 KE 17/03/11 03:51 PM

5

N"CGfOiI_S_Srlﬁ.nxs 362.6 KB 17/03/11 03:51 PM

Ptfoil3_1 566.nxs 339.1 KB 17/03/11 03:51 PM

“ScanCmadl: [scan xas_scannable (array(org.python.core PyFloz

Ptfoil3_2_567.nxs 339.1 KB 17/03/11 03:51 PM

#ScanCmdl: [scan xas_scannable (array(org python.core PyFloz

Ptfoil3_3_568.nxs 339.1 KB 17/03/11 03:51 PM
ScanCmdl: [scan xas_scannable (array({org.python.core PyFlos
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Ptfoil3_4 569.nxs 339.1 KB 17/03/11 03:51 PM
ScanCmdl: [scan xas_scannable (array(org.python.core PyFlos

a
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Pfoil3_5_570.nxs 339.1 KB 17/03/11 03:51 PM
&% gcanCmadl: [scan xas_scannable (array({org.python.core PyFlos

P = MXTutorial
I =% TutorialWorkflows

B scanCmdl: [scan xas_scannable (array(org.python.core PyFloz
B 5canCmdl: [scan xas_scannable (array(org python.core PyFloa
ScanCmdl: [scan xas_scannable (array(org.python.core PyFloz

B scanCmdl: [scan xas_scannable (array(org.python.core PyFloa

B scanCmdl: [scan xas_scannable (array(org python.core PyFloa

Use File name Value

«  /home/awa25/XAFS_Data/Ptfoil3_1_566.nxs 0
& /homejawaZ25/XAFS_Data/Ptfoil3_2 567 .nxs 1
& /homejawaZ25/XAFS_Data/Ptfoil3_3_568.nxs 2

/home/awa25/XAFS_Data/Ptfoil3_4 569.nxs 3

DEl

«  /home/awa25/XAFS_Data/Ptfoil3_5_570.nxs 4
MName Class Dims
= entryl NXentry
= counterTimerQ1 NXdata
I* Energy sDs 846
sDs 846
sDs 846
It sDS 846

Ko x k1B & &

(+] 11l I

[+]

Data axes selection
Name: 10; Rank: 2; Dims: [4,

Xx-axis dim:2 -

e

index H

Dim 1 2 '3

Z-axis
1 & index

2 dim:2XEnergy| [ IN3D

(3] Il I [v]

1D scatter plot | 1D stack plot P10

foil3_1_566.nxs, /EXAFS data/Pifoil3_2_567.nxs, /
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-~ Direct read |

Fs) Project Explo

= = O ||Nx 2690.nxs

-we | from ICAT | -
b = 2007
P =2008
b (= 2009 v
b = 2010
~ (=2011
P ECM2061-1 i12 2011-01-10 2011-01-11
P ECM2061-2 i12 2011-03-04 2011-03-04
P ECM2061-3 i12 2011-06-04 2011-05-04
P E=cM2061-4 12 2011-08-12 2011-08-12
@& CM2061-5 i12 2011-11-07 2011-11-07
P =CM2061-6 i12 2011-11-07 2011-11-07
P E=NT6397-31 i24 2011-07-01 2011-07-02
P =2012
b = AlVisi L
b (= Beam
e | |CAT/NEXUS |~
D)
B Metadata Vi @g =8

— metadata

DExplore

NEXUS
data

c Tools:

/dis/i12/data/2011/cm206:

ICAT EXxplorer

[default/227:

= O | Dataset Plot

T
100000 -

Narme
HOFS_vers: elements
NeXus_wver:
file_name V Attr
file_time Attr

'~ entryl NXentry
P EDXD_Element_01 NXdata
P EDXD_Element_02 NXdata
P EDXD_Element_03 NXdata
P EDXD_Element_04 NXdata
*  EDXD_Element_05 LEGE]
b EDXD_Element_06 NXdata
P EDXD_Element_07 NXdata
P EDXD_Element_08 NXdata
b EDXD_Element_09 NXdata
P EDXD_Element_10 NXdata
P EDXD_Element 11 NXdata
P EDXD_Element_12 NXdata
P EDXD_Element_13 NXdata
P EDXD_Element_14 NXdata

n
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DAWN/SDA
peak

plotting

data

=+ Side: Dataset Plot

Choose data and fit
data

» Advanced controls
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NAME ~ 2279.nxs
CREATION_TIME 2011-10-07 12:14:29
DESCRIFTION unknown

UNIQUE_ID

DATASET_ID 572402

LOCATION /dIsfil2/data/2011/cm2061-4/defaulty
MODIFICATION_TIME 2011-10-07 12:14:29
VERSION 1.0

SIGNATURE

D 50852709
CHECKSUM

FILE_SIZE 2998176

COMMAND
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DAWN/SDA

= peak profile

N 7
DADES) G SR 1D plot| 1D scatter plot | *10 Visible | Peak Fosition | FWHM Area “Same
Name: data: Rank: 2; Dims: [1,
x-axis — 49.83 0.45 42250 49 Gaussian
2| b d — 72.82 052 986.19 Gaussian
1« dum_a X dim:1 — 74.96 0.54 1838.64 Gaussian
2 edxd_g -~ edxd_energ — 81 39 054 15363 79 Gaussian
3600 -
3400
3200
I I [+ 3000
2800
Dataset slicing 2600
Dim Start position Start value 2400
€ E—TE— e
dum_a 0.0000000 2000
- 0.0000000 0.0000000 1800
1600
I T I 1400
edxd_energy_approx 0.048828125
0.04882812%  200.00000 =
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Generic Tools: DIVA
« ADXV capabilities.

ﬁ . MCD Data Reduction ¢ PyDev  Dg DExplore E PEEMA |e DIvA ||.—[\j Resource

|| File Navigator |.—[\j Project Explarer &2

-1z i1l

[#-1=F i22-NCDReduction
1= i22-nxs
[=-1=F MxDaka

=) (g M¥-SDA-Training

== Collection
SRSl

[ BeamPosition

8% 70

----- [ DC_ooo1.chF 2.4 MB 2706/11 09:13 AM
----- [% pc_onoz.chF 2.4 MB 2706/11 09:14 AM
----- 2 DC_oo03.chF 2.4 MB 27/06/11 09:14 AM
2 oc_onod.chF 2.4 MB 27/06/11 02:15 AM
----- [ pc_onos.chF 2.4 MB 2706/11 09:13 AM
----- [ oC_ono6.chF 2.4 ME 27/06(11 09:14 A1
[% pc_onoz.chF 2.4 MB 2706/11 09:15 AM
----- P2 DC_ooog.chF 2.4 MB 27/06/11 09:14 AM

E ImageExplarer View &2

[ pataset Plat 2

G == Location: V|

..... DA Fum ARAR RE 7 4 D SN AR E An M| ~Image Playback
@5 Header Dataset Plot 52 =0 >

Key Walue i~ 24% Side: Dataset 532 |_-1 Dataset Inspec} Eig Colour Mappinw =8

# Counk_cutoff 1220583 counts E’iT =4

# Angle_increment 0,3000 deg.

# FﬂFer_transmlsspn 1.0000 | Line Profile | Resclution Ring || Image Metadata | Peak: Profile l Spoty 4

# Silicon sensor, thickness 0.000320 m —_—

nurPixels_y 1679

nunmPizels_x 1475

# Flat_Field: (il

# M_excluded_pixels = 255

# Detector_distance 0.22270 m

Unknown 1 # 2011-04-19704:51:31.047

Unknown O # Detector: PILATUS 2M, 5/M 24-01..,

# Polarization 0,990

Unknown 5 # Image_path: fdisfi04-1/datafz2011...

Unknown 4 # Trim_file: p2m0107_E14000_T700...

Unknown 3 # Gain_setting: low gain {wrf = -0,300)

Unknown 2 # Threshold_setting: 7000 e

# Flux 0.0000

# Tau= 124.0e-09 5 LU

# Start_angle 90,0000 deq, < | »
# Wavelength 0.91730 4 R " .
# Excluded_pixels: badpix_mask,bF — ¥ position Y position [raka value q % {1}8) qv (1/8) qZ (1/8) 28 (=) R
# Pixel_size 17266 m« 17286 m 6805729 7352269 45,0000 0.2802 0.5349 -0.0267 5.058 10
# Exposure_time 0,9954000 s »
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Python and PyLC

Fle Edit

Nawigate Search Project Pydev Run Window Help

Pydev - Example/src/test/multiplot.py - Scisoft

ev

= =% Example

b = ADSC-Q315
P = AndorCcCD-116

pi
[ pixi_000000_00C
| pixi_000000_00C
|2 pixi_000000_00C
[ pixi_000000_00C
[ pixi_000001_000C
[ pixi_000001_000
[ pixi_000001_00C
|2 pixi_000001_00C
& pixi_000001_00C
[ pixi_000005_000C
[ pixi_000007_000
|2/ Thumbs.db

P = Reyonix
P = SRS

My test nxs
My test3.nxs

[

_000000_00c|

= [#Bsrc .
P @ test ‘roisrect = rois[0]7
c-roirect = roif
P ¢ python (/dis_sw/apps/ 9 |
= = ExampleData -roimax-= [11
roismax = [11
- [ data Y

dnp.plot.getrois(bean)
-roi-=-dnp.plot.getroi(bean)”

-for-i-in-range(5):1

------- data- = dnpio.load("/dls/sci-scratch/ExampleDat|

| ® |- 0~ @~ | 7 | Bxvscanpat | 12 | o |B &
[ Resource
% Pydev Package Ex.. & | = O [ multiplot m}gpixi_nnnnon_nnnntf | = O | [ Dataset Plot &2 =+ Side: Plot 1| ifls Histogram Plut1| ZOutIine‘ ool @ H e H &
B g %~ .= dnp.plot.getbean( Dataset PLOt )] =Bl e it e S R e

EEEDEEY % 0@ o

Bk LB & & xax s omEF

Active

i (AR e
".‘I_H}h”'”' | Il ,"‘It;l"ll:"l“
i |M ]“M:J' J!'-‘ f

b e=NeXus ||| e image = data[@]1 :
------- roisdata = image[roisrect.spt[@]: roisrect.spt[ *
P zPeema | roidata = image[roirect.spt[@]: roirect.spt[@]+ . _ - E2
b z=priaws [ | e dnp.plot. surface(roisdata, -name="Flot 1")1 (] [ ] D]
------- dnp.plot.surface(roidata, name="Flot 2"} — . .
~
EPixkium roimax. append( roidata. max ()} X position | Y position | Datavalue g X (1/A) qY(UR) qZ(A)  20(°) Resolution | Dataset name
|5 metadatainf | roismax.append(roisdata.max())1 =) 1146.0000 2083.0000 21.0000 24249 -3.5536 -0.1475 3.926 1.4596 pixi_0000D00_0000 tif
|=| metadata.inf~ ! Al [ D]
|2 OffsetRefenece [ maxvals 2 = 0| & riot1 2 & B & Y T0|®Potz X & B & =06

o
o




Generic vs. Specific

* General Eclipse interface moves towards the generic

— Users can get confused with the amount of
functionality, very steep learning curve.

— Everything is available, make the tools work as you
want

* These issues can be addressed by providing bespoke
views and tools which provide the users with a single
interface

— More intuitive for users

KNot as flexible
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PEEMA: PEEM image analysis

= (= h: Peem Analysis Yiew

[ Live Plot 23

r
Ll
=K

200

# position Y position Data value

|:| ImageExplorer Yiew &2

Image Plavback

(o] (0] (0] (2] (] &

1
“*

=" Side: Live Plot | [z Colour Mapping: Live Plot

=

Dataset name
image-00

v 8

H

% dgﬂ A
L5l

Filter: | *

Cutput location

o

% Plat 1

i
-

Imaqges lacation

Align and average

= C:\Data‘peema

D threshold:

# posikion

Y posikion

200

Data value

0.00

Al

&) png ()L

L.
T
ER&| e

40

Dataset name
diff

=
Mode
Oz @4
Wign
(o @oiff Oabs O+ Q- O shifts
[Juse default save direckary
»4* Side: Plot 1 | [E| actor attribut | il Colour Mappin &2 = [

: 5 =& |

Colour Scheme | Mod Colour w || CJExpert
Hiskogram range

Minimum | 0,58 2 s ¥
Maximum | 0,10 5 £ >

6000

4000

Count

2000

B %ﬂ?n%h UalPE
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NCD Calibration and Reduction

. Project Explorer| B % 3 ~ =D i22-24125.nxs & | = 0| Dataset plot H A T
i i22-4075.nx5 [~ [Name [class [pims | U
[ i22-4076.nxs HDF5_Version Attr
B i22-4077.nxs NeXus_version Attr
B 122-4078.nxs file_name Attr 160 / N
B i22-4079.nxs file_time Attr ¢
|¥ = NCD - entryl HNXentry \
v @z data P Hotwaxs NXdata 200 Fd M !
[ H25000.210 < RapidzD NXdata 9 4 )
|5 H25002.210 b data 5DS 1,1,51 i : h
[z H25003.210 b Scalers NXdata - h
[5 H25004.210 [ TfgTimes Nxdata
Wy i22-12645.nxs B instrument NXinstrument
B i22-12646. nxs b userol NXuser
B i22-12648.nxs entry_identifier 505 A, A
By i22-12650.nxs program_name 505 / ]
[y i22-12651.nxs scan_command sDS — P T
scan_dimensions sDs 1 500 il
. | d T o T ) i
22-24131. i i (l = "
= I e scan_ idantifier 505 =l % posittunlY positlunlData value[Dataset name
i22-24132.nxs £ikL £ L ! ; .
| - i ¥ =] I ] B || -ne- HE [ i data
| NCD Data Reduction Parameters i1 i = 5| [ saxs Q-axis Calibration & ﬁ Consclei
Data reduction pipeline [ - -
2R 3 Peak Pasition (mm {| Two Theta (deg)  |d Spacing (nm) [ Index [hkl) |
] 1. Nermalisation [v] 2. Background subtraction I -
| 56.77 0.98 5.84 oo1)
| 3. Detector response  |v] 4. Sector integration 115.42 1,96 2.92 oo
7] 5. Invariant [¥] 6. Average | 174.26 2.94 1.95 003
Reference data
MNormalisation Data Scalers v | Channel 1:% Abs, Scale
Background Subtraction File /home/SAS_Data/iz2-24131.nxs [...] Bg.scale 0.1
Detector Response File Jhame/SAS_Datafi22-24125. nxs
Background frame selection Data frame selection Grid data averaging-
First 1 Last 2 ast || Average dimensions
] Advanced | ;1;3-5 [v] Advanced || -
Experiment Parameters
Detectors
WAXS Hotwaxs ® 10 ) 20 | pixel (mm) 0.818
: — : Save Aalibration Function—— Camera Length—
SAXS Rapid2D 01D ®20 |pixelimm) 0.333 Gradient 0.018320 Intercept 0.03684 | Camera Distance 3.43
Energy (keV) 12.4 [] Apply detector mask | | calibration Controls Progress
| s rd Ag Behenal jal Intergrati
Results directory tandal g Behenal |l : ”Raclllna n elrgral m.rl :
Directory: /tmp ‘_| | Maximum reflection index 3 10 Fitting Calibrate

Int,I #l: Histogram Datas...

| imageExplorerv... =0
&4 v

10 i tr
Guide and Centring

| Rings: 2|§| Spacing: 40

‘Symmetry
| ® None O Full © LY

]P]ot |x_c

¥.C ]r_i

Data axes selection-
Mame: data, Rank: 4, Dims: 1, 1, 51]

Dim |1

1 < diml
2 dim2
1 & dim:3
4 dimd

|20 scatter plot |20 image| ™ I

w-awis | dim:d 3|

y-axis i_dlm.B %

Dataset slicing -
Dim Start position

Start value

Items Step size

(0]

EL]



https://trac.diamond.ac.uk/scientific_software/attachment/wiki/ncdDataReduction/sda_welcome33.jpeg

More User Help —
Cheat Sheets/Documentation.

Cheat Sheet Selection

Select the cheat sheet to open:

(@) Select a cheat sheet from the list:

[* (= Basic Data Viewing

P (= Basic Ul Features Testing

[* (= Data Explorer Examples
L] Beam Centre Calibration
L] Diffraction Viewer Introduction
U DIVA - Look at diffraction data
[l DIVA - Look at Spot Profiles

I» (= ICAT Explorer

P (= Java Development

1 | = MX Live

P (= NCD Data Reduction Tutorials
I* (= PEEMA

[» (= Polling Tasks

I (= Python/Jython Scripting

I* = Running the Dimple pipeline
[* = Running the MXv1 Fipeline

P = Team/CVS

I» (= Using Projects

« Gives a workflow
which the user can
follow to understand
how to achieve a goal

« Cheat sheets form
major part of release
testing.

diamond



Future of SDA Generic - DAWNScience

« Eclipse project for:
— Viewing and plotting scientific data.
— Integrated python environment for scripting.
— Workflow tools for pipelines.

* Open collaboration with :
— |Initial members Diamond, ESRF and EMBL-Grenoble

===~ Expressions of interest from Soleil, GlobalPhasing,
SLSand APS.

N
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= DAWB Tigermoth V0.9

Future of SDA Generic - DAWNScience

First record of FABLE project we could find
First publication of Bioclipse

\ GDA moves towlard RCP Eclipse

2006 2007 2008 2009 2010 2011 2012

SDA 0.1‘
DAWB Amoeba V0.8
SDA 0.5
First DAWN meeting
Realistically the first DAWN attempt failing

Second unofficial DAWN meeting
SDA 0.9 Beta
Merging of SDA core and DAWB repositories
SDA 1.0 Generic = DAWN 1.0




Unique users and Loads over time for the
Diamond SDA product.
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Any Questions?
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DAWN Project
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DAWN — General Project

« Combination of several elements in the eclipse
framework

— DAWB/Passerelle workflow tools
— Fable/SDA Plotting/File loading
— SDA Python/Jython

« This can be used as the underlying framework for many
projects, with the ambition of reducing reimplementation
of codes.
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DAWN — How will this work??

* Being based on the Eclipse Framework makes
extension for other projects easy to achieve.

* Individuals or groups can work on extensions
and other cutting edge tools based on the
framework.

» Core functionalities are all worked on
collaboratively by all DAWN contributors to keep
the core tools up to date and bug free

N
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DAWN — Code Management

« DAWNSCIENCE github repository, Main
repository for the core project elements

 Local repositories for local plugins, however
being in GIT would be useful for migration to the
core if required at a later date.

N
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Dawn

github
DawnScience

Jan 10, 2012

Repositories (16)

All Repositories Public

@ scisoft-ui

Saentific Software - user interface components

@ scisoft-core

Sdentific Software - core components

< dawn-ui

cience — Git Site

Explore Gist Blog Help markbasham %' % [

You are an owner of this Organization! Edit DawnScience's Profile

16 0 0

Organization Members (0)

No public members

Publicize membership

Ao S
Q‘ET'H_F?Q”S et Publicize membership
mwebber ( Publicize membership
J pubic repos, 2 followers
g[ofsven sson Publicize membership

pubic repos, 0 fo

Java ©6 4 4
PeterC-DLS Publicize membership
0 pubkc s, 0 folowers
markbasham Publicize membership
4 public repos, 2 folowers

. inl DiamondLightSource-build-server pypiicize membership
pub epos ers

Java © 4 43

User interface plugins and features, incuding visualization feature

amond
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DAWN — Maintenance

« At DLS we run continuous Integration builds and
tests for our product, currently the SDA, but
soon will be DAWN + DLS

* This tests some but not all of the functionality,

checking that other builds are also working is
possibly difficult?

. This needs to be resolved somehow?

N
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DAWN — Release Cycles

 Individual groups should be able to release
whenever they need, due to beam-time or other
operational requirements.

 The core should be released under a different
schedule, but this needs to be decided by the
DAWN collaboration.

* The proposed release for DAWN v1.0 will be
~June/July based on the maijority of the work
= biing done by DLS Developers.
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DAWN — Product

 There has been much debate over the DAWN
product, at the DAWN meeting in Feb 2011 the
decision was made that there would be no
standard release.

* This seems to have been reconsidered recently,
and it is now proposed that there is a central
DAWN product, which can be extended as
required.
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