Acquaman

Scientific Software as the Beamline Interface

v UserInterface::collectData(){

previousData_ = acquaman_->1astRun();

v if(userScience_->isEnabled()){
acquaman_->doScience();
}

David Chevrier - CAP - June 15,2015
Interim Systems Technology Manager

Canadian Light Source




® The five W’s

® ('m hoping not to talk too much about “how”)

® Explore the pillars of Acquaman development
® Database,Visualization, Workflow

® Switch the perspective

® Managing a modular, scalable, and flexible framework
® (Case Studies: IDEAS & SXRMB
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® Acquisition and Data Management
® Framework & Program
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® What is an Acquaman! ® When did it happen?
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® Framework & Program ® |st Deployment Spring 201 |
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Who/What/When/wher

® What is an Acquaman! ® When did it happen?
® Acquisition and Data Management ® Founded in Februrary 2010
® Framework & Program ® |st Deployment Spring 201 |
® Who is involved!? ® Where is Acquaman!

® David Chevrier
® Darren Hunter, Jessie Helfrich,
Sheldon Liu, lain Workman, David

Muir, David Leacock, David
Beauregard

SGM,VESPERS, REIXS (original)
REDXS, IDEAS (~2014)

SXRMB, BioXAS Side (2015)
BioXAS Main & Imaging (~2016)
PGM & HXMA (?)




Why Develop Acquaman?

® | etting users focus on Science
® Experiment tool not a beamline interface
® One-stop Shop
® Pleasant and efficient
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velop Acquam

8 00

Acquaman

WBEAMLINE CONTROL
‘ L #% SCM Sample Position
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% SCM Scaler
. E % SCM Sync Dwell
% SCM New Detectors
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Current Action: Scan Action

Running
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v Upcoming Actions

7 actions in the workflow queue
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|| XAS Scan from 280 eV to 320 eV
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XAS Scan from 280 eV to 320 eV

|| XAS Scan from 520 eV to 560 eV

Status
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Why Develop Acquaman?

® | etting users focus on Science
® Experiment tool not a beamline interface
® One-stop Shop
® Pleasant and efficient

® | everaging a framework
® Started with Qt, SQL, git, github, OpenGL
® Now AM is a framework




® VWhat does it do!?

® Long term storage

® Sorting
® Persistence

[t

Database

VBEAMLINE CONTROL
% SGM Sample Management
% SGM Advanced Controls
BEAMLINE DETECTORS
'VEXPERIMENT SETUP
BB, SGM XAS Scan
B, SGM Fast Scan
'VEXPERIMENT TOOLS
() workflow
OPEN SCANS
VDATA
v Runs
H% SGM feb 10 2015, Feb 10
% SGM 11 dec 2014, Dec ..
% SGM, Dec 11 (2014)

a Experiments
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‘ Beam On ‘ Beam Off ‘ Emergoncy
a [ Close Vacuum | Visible Light
Energy
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Exit Slit
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TEY TEY TEY TEY TEY
C7 - 20s Fast Scan C7 - 20s Fast Scan C7 - 20s Fast Scan C7 - 20s Fast Scan C7 - 20s Fast Scan
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® VWhat does

it do!?
® Long term storage
® Sorting

® Persistence

Database

'VBEAMLINE CONTROL
£ SGM Sample Management
£ SGM Advanced Controls
BEAMLINE DETECTORS
'VEXPERIMENT SETUP
B, SGM XAS Scan
B, SGM Fast Scan
'VEXPERIMENT TOOLS
(® Workflow
OPEN SCANS
VDATA
v Runs
#% SGM feb 10 2015, Feb 10
% SGM 11 dec 2014, Dec ..
H4 SGM, Dec 11 (2014)

a Experiments

Acguaman
20-6257: Data
<
4
Serial # v Name When Technique Run Sample Name Notes

1 C7 - 20s Fast Scan 1 2014-12-11459PM  XRay Fast Scan SoMa. o Scaler:
TEY: 200pANIO: 1AV

2 C7 - 20s Fast Scan 2 2014-12-11502PM  XRay Fast Scan S, @ Scaler:
TEY: 200pANIO:  1nAN

3 C7 - 20s Fast Scan 3 2014-12-11503PM  XRay Fast Scan semat, o Scaler:
TEY: 200 pANVIO: 1nANV

=4 C7 - 20s Fast Scan 4 2014-12-11504PM  XRay Fast Scan £, @ Scaler:
TEY: 200pANIO:  1nAN

5 C7 - 20s Fast Scan 5 2014-12-115:47PM  XRay Fast Scan semat, o Scaler:
TEY: 200pANIO:  1nANV

6 C7 - 20s Fast Scan 6 20141211 5:17PM  XRay Fast Scan E, @ Scaler:
TEY: 200pANIO:  1nAN

7 ©7 - 20s Fast Scan 7 2014-12-115:18PM  XRay Fast Scan sema, o Scaler:
TEY: 200pANIO:  1nAN

8 C7 - 20s Fast Scan 8 2014-12-115:18PM  XRay Fast Scan I Scaler:
TEY: 200pANIO:  1nAN

9 C7 - 20s Fast Scan 9 2014-12-115:18PM  XRay Fast Scan sem, o Scaler:
TEY: 200pANIO:  1nANV

=10 C7 - 20s Fast Scan 10 2014-12-115:19PM  XRay Fast Scan i, & Scaler:
TEY: 200pANIO:  1nAN

1 C7 - 20s Fast Scan 1 2014-12-115:19PM  XRay Fast Scan SeMa, o Scaler:
TEY: 200pANIO:  1nANV

12 C7 - 20s Fast Scan 12 2014-1211520PM  XRay Fast Scan Sl @ Scaler:
TEY: 200 pANVIO: 1nANV

13 C7 - 20s Fast Scan 13 2014-1211520PM  XRay Fast Scan S, o Scaler:
TEY: 200pANIO:  1nAV

SGM 11

14 C7 - 20s Fast Scan 14 2014-12-11 5:20 PM XRay Fast Scan c7 Scaler:
a dec2014 TEY: 200pANIO:  1nAN

15 C7 - 20s Fast Scan 15 2014-12-11521PM  XRay Fast Scan oM. o Scaler:
TEY: 200pANIO:  1nANV

16 C7 - 20s Fast Scan 16 20141241521 PM  XRay Fast Scan &, @ Scaler:
TEY: 200pANIO:  1nAN

17 C7 - 20s Fast Scan 17 2014-1211522PM  XRay Fast Scan SoMi o Scaler:
TEY: 200pANIO:  1nAV

=18 C7 - 20s Fast Scan 18 2014-1211522PM  XRay Fast Scan &, @ Scaler:
TEY: 200pANIO:  1nAN

19 C7 - 20s Fast Scan 19 2014-1211522PM  XRay Fast Scan SoMi o Scaler:
TEY: 200pAVIO: 1AV

20 C7 - 20s Fast Scan 20 2014-1211523PM  XRay Fast Scan S, @ Scaler:
TEY: 200pANIO:  1nAN

21 C7 - 20s Fast Scan 21 2014-12-11523PM  XRay Fast Scan semat, o Scaler:
TEY: 200 pANVIO: 1nANV

~ 22 C7 - 20s Fast Scan 22 2014-1211524PM  XRay Fast Scan £, @ Scaler:
TEY: 200pANIO:  1nAN

23 C7 - 20s Fast Scan 23 2014-12-11524PM  XRay Fast Scan semat, o Scaler:
TEY: 200pANIO:  1nAV

2 C7 - 20s Fast Scan 24 2014-12-11525PM  XRay Fast Scan E, @ Scaler:
TEY: 200pANIO:  1nAN

25 C7 - 20s Fast Scan 25 2014-12-11525PM  XRay Fast Scan sema, o Scaler:
TEY: 200pANIO:  1nAN

% C7 - 205 Fast Scan 2 2014-12-11525PM  XRay Fast Scan I Scaler:
TEY: 200pANIO:  1nAN
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® VWhat does

® [ongterm st
® Sorting
® Persistence

® What do you get!

® Convenience
® C(Confidence

[t

it do!?
orage

Database

'VBEAMLINE CONTROL
£ SGM Sample Management
£ SGM Advanced Controls
BEAMLINE DETECTORS
'VEXPERIMENT SETUP
B, SGM XAS Scan
B, SGM Fast Scan
'VEXPERIMENT TOOLS
(® Workflow
OPEN SCANS
VDATA
v Runs
#% SGM feb 10 2015, Feb 10
% SGM 11 dec 2014, Dec ..
H4 SGM, Dec 11 (2014)

a Experiments

Acguaman
20-6257: Data
<
4
Serial # v Name When Technique Run Sample Name Notes
1 C7 - 20s Fast Scan 1 2014-12-11459PM  XRay Fast Scan SoMa. o Scaler:
TEY: 200pANIO: 1AV
2 C7 - 20s Fast Scan 2 2014-12-115:02PM  XRay Fast Scan S, @ Seder: 200 oAV -~
A PANIO: 1
3 C7 - 20s Fast Scan 3 2014-12-11503PM  XRay Fast Scan semat, o Scaler:
TEY: 200 pANVIO: 1nANV
4 C7 - 20s Fast Scan 4 2014-12-115:04PM  XRay Fast Scan £, @ Seer: 200 oAV -~
: PANIO: 1
5 C7 - 20s Fast Scan 5 2014-12-115:47PM  XRay Fast Scan semat, o S i
A 200 pANVIO: 1nANV
6 C7 - 20s Fast Scan 6 20141211 5:17PM  XRay Fast Scan E, @ Seler: oo 1A
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7 ©7 - 20s Fast Scan 7 2014-12-115:18PM  XRay Fast Scan sema, o S i
A 200 pANVIO: 1nANV
8 C7 - 20s Fast Scan 8 2014-12-115:18PM  XRay Fast Scan I Seler: wooav 1w
] PANIO:
9 C7 - 205 Fast Scan 9 2014-12-115:18PM XRay Fast Scan sem, o BT i -~
A 200 pANVIO: 1
=10 C7 - 20s Fast Scan 10 2014-12-115:19PM  XRay Fast Scan i, & Socler: 200 oAV ,
: PANI: nAV
1 C7 - 20s Fast Scan 1 2014-12-115:19PM  XRay Fast Scan SeMa, o Sl 200 oA
A 00 PAVIO: 1nANV
12 C7 - 20s Fast Scan 12 2014-1211520PM  XRay Fast Scan Sl @ Scaler:
TEY: 200 pANVIO: 1nANV
13 C7 - 20s Fast Scan 13 2014-1211520PM  XRay Fast Scan S, o Sler: 200 oAV
: PANIO: 1nANV
1 C7 - 20s Fast Scan 14 2014-1241520PM  XRay Fast Scan Sl @ Seder: i
A 200 pANVIO: 1nANV
15 C7 - 20s Fast Scan 15 2014-12-11521PM  XRay Fast Scan oM. o Sler: oo 1
: PANIO: AV
16 C7 - 20s Fast Scan 16 20141241521 PM  XRay Fast Scan &, @ Seder: i
A 200 pANVIO: 1nANV
17 C7 - 20s Fast Scan 17 2014-1211522PM  XRay Fast Scan SoMi o Seler: 200 oAV .
: PANIO: nAV
=18 C7 - 20s Fast Scan 18 2014-1211522PM  XRay Fast Scan &, @ Seder: i
A 200 pANVIO: 1nANV
19 C7 - 20s Fast Scan 19 2014-1211522PM  XRay Fast Scan SoMi o Scaler:
TEY: 200pAVIO: 1AV
20 C7 - 20s Fast Scan 20 2014-1211523PM  XRay Fast Scan S, @ Seder: 200 oAV
A PANIO: 1nANV
21 C7 - 20s Fast Scan 21 2014-12-11523PM  XRay Fast Scan semat, o Scaler:
TEY: 200 pANVIO: 1nANV
~ 22 C7 - 20s Fast Scan 22 2014-1211524PM  XRay Fast Scan £, @ Seder: 200 oAV
A PANIO: 10ANV
23 C7 - 20s Fast Scan 23 2014-12-11524PM  XRay Fast Scan semat, o S i
A 200 pANVIO: 1nANV
2 C7 - 20s Fast Scan 24 2014-12-11525PM  XRay Fast Scan E, @ Seder: 200 oAV ,
3 PANIO: AV
25 C7 - 20s Fast Scan 25 2014-12-11525PM  XRay Fast Scan sema, o S i
A 200 pANVIO: 1nANV
2 C7 - 20s Fast Scan 26 2014-12-11525PM  XRay Fast Scan Gl & Scaler:
20 TEY: 200pANI0: 1AV
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Visualization

® VWhat does it do!?

® View live or reloaded
data

® Line scans or maps
(or both)

® Compare within a scan
or between scans
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Visualization

® VWhat does it do!?

® View live or reloaded
data

® Line scans or maps
(or both)

® Compare within a scan
or between scans
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Visualization

® VWhat does it do!?

® View live or reloaded 7
data 0.8 —
® Line scans or maps g
(or both)
® Compare within a scan T
or between scans .
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Visualization

® VWhat does it do!?

® View live or reloaded
data

Line scans or maps

(or both)

Compare within a scan
or between scans

File Help
EISCANS
& XAs
B, 2D Maps
&, Line Scan
B, Energy Scan
. 3D Maps
= EXPERIMENT TOOLS
() Workflow
@ ScanActions

EIOPEN SCANS

A Real Sample #2

= DATA
== Runs
% CCD Tests, Mar 4

4% TwoDetectors, A.

4% ConfigFileBuilde...

% Configuration, J...

% 2D deployment t...
4% 2D Tests, Mar 6 (...

4% VESPERS, Jan 26...

4% Workflow Assist...

% General Testing,...
* XAS Regions Up...
4% VESPERS, Nov 9 ...

4% VESPERS, Oct 21...

4% VESPERS, Sep 2...

4% VESPERS, Aug 2...

4% VESPERS, Dec?2...

=l 4 Experiments

E Good Examples

[

367 Editing Real Sample #2

5.3

Vertical Position, mm
{ul Oy
w - N

£
©
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Horizontal Position, mm

7.96e-03

1.47e-03

Real Sample #2 CrKal | WLal | NiKbl Iprekb | Imini | norm_FeKal | norm_NiKal | norm_CrKal | norm_WLal IE

Value: 0.0018

Ogen Scans

Open.. | Save

] Close

Scan Information

Data Range: 0.00147, 0.00796 Show Spectra

Notes

name Real Sample
number 2

date Mar 13 (2012)
time 10:22pm

duration 6 hours and 27 min
run

[ # 2D Tests

O

Sample Information

( g

name ‘ [no sample]
created
elements ‘

Data Sets

Data Source

Real Sample #2

Fe Kal (FeK..
Ni Kal (NiK...
Cr Kal (CrK..

W Lal (WLal) @
a8

Ni Kbl (NiK...
Split (Isplit)
Pre-KB (Ipre..
Mini (Imini)
Normalized ..
Normalized ..
Normalized ..
Normalized ..
Normalized ...

EUEUEVENEN

['Add Analysis Tool |
name

description

Beamline Information

Front End Sh s

Beam Selection
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H: [ 0.000mm [#] v:[0.000 mm %]

Sample Stage-H & V

W wlowmE
@@ [®] v:[oomm &
Ik

. Experiment Ready Status

0.050 mm 3

Endstation

. | Close Shutter] Filters: [None 3|

lon Chamber Calibration

(=] [#] Too Low!
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IO R X
BEEEE e

Split

Pre-KB

Alert: in [AMProcessVariableSupport]:
AMProcessVariable: channel conne...



Visualization

® VWhat does it do!?

View live or reloaded
data

Line scans or maps

(or both)

Compare within a scan
or between scans

® What do you get!?

Convenience
Adaptability

File Help
EISCANS
B XAs
B, 2D Maps
& Line Scan
B, Energy Scan
. 3D Maps
£ EXPERIMENT TOOLS
() Workflow
@ ScanActions
ZOPEN SCANS
= DATA
== Runs
4% CCD Tests, Mar 4
4% TwoDetectors, A.
4% ConfigFileBuilde...
% Configuration, J...
% 2D deployment t...
4% 2D Tests, Mar 6 (...
4% VESPERS, Jan 26...
4% Workflow Assist...
% General Testing,...
* XAS Regions Up...
4% VESPERS, Nov 9 ...
4% VESPERS, Oct 21...
4% VESPERS, Sep 2...
4% VESPERS, Aug 2...
4% VESPERS, Dec?2...

=l 4 Experiments

[

7] Good Examples =

I

367 Editing Real Sample #2

Sample Information

( g

7.96e-03
name ‘ [no sample]
created
5.3 elements ‘
Data Sets
€ 52
£ Data Source
s Real Sample #2
S 51 Fe Kal (FeK.
e Ni Kal (NiK..
= CrKal (CrK...
5 W Lal (WLal) @
= 5 = .
Eed Ni Kbl (NiK...
g Split (Isplit)
Pre-KB (Ipre..
4.9 Mini (Imini)
v Normalized ...
v Normalized .
4.8 v Normalized .
v Normalized .
-0.1 0 0.1 0.2 0.3 0.4 v Normalized ...
Horizontal Position, mm )
Il < )| Crkal | Wial | NiKb1 ) o/ ) Iprekb ) Imini | norm_FeKal | norm_NiKal | norm CrKal | norm Wial) i » J
Value: 0.0018 Data Range: 0.00147, 0.00796 Show Spectra

Ogen Scans

Save

] Close

Open.. |

Scan Information

Notes
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® VWhat does it do!?

® Automates beamline actions

® Scans, sample moves,
beamline movements

® Runs requested items,
indicates progress, reports
problems

® What do you get!
® “Brew Mode”
® Reduce“4 am’ errors
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Managing Acquaman

® Keeping Acquaman modular, scalable, and flexible

® As a code framework

® Use good design patterns
® Always aim for the best of both worlds

® As a development community

Foster a group environment
Invest in mentorship
Develop good practices
Encourage new ideas
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® The Background

® |DEAS is a hard X-ray beamline focusing on absorption spectroscopy
® David Muir had just been assigned as part time Science Associate
® He asks “how hard would it be to get Acquaman on IDEAS?”

® [he Task

® |mplement application, beamline with mono & shutters, ion chamber
detectors, XAS scan, and custom views

® And all of the Acquaman core features - data management, workflow,
analysis, etc.

® The Project

® Planning: developing task list with David M, Darren, and David C ~| day
® Execution: implementing and testing by Darren and David C  ~2 days
® Outcome: functioning XAS scans & interface & Ketek ~1600 lines
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® The Background

e SXRMB was an existing “medium” X-ray beamline
® Had 2D microprobe but no usable software
® They asked “what would it take to get Acquaman on our 3 endstations?”

® [he Task

® |mplement application, full beamline, point & spectral detectors, XAS
scans, 2D mapping, and custom views
® Three distinct endstations: 2D microprobe, vacuum XAS, and ambient

® The Project

® Planning: developing task list with beamline, Darren, and David C ~3 days
® P |:beamline & 2D mapping by Darren & David C ~4 days 5500 lines
® P 2:vacuum & ambient upgrade by Darren & Sheldon ~7 days 5000 lines




Conclusion

® Acquaman is purpose-built to help users

® Focus on making the user’s life easy, comfortable, and maybe even
fun

® Acquaman is focused on user requirements

® Data, visualization, scans
® Optimized to support required techniques (XAS, mapping)
® Specific customizations can grow into new general tools

® Acquaman keeps growing
® Support more user needs
® Support more beamline staff needs
® Make it as easy as possible for programmers







