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Road Map

Where we’re headed

Introduce who and why
Examine beamline software
Outline a vision

Contemplate acquisition, data, and
beamline management

Talk about programming
Consider the future
(Apologize for speed talking)




Introduction

Meet the players

David Chevrier
SGM Science Associate

Mark Boots Tom Regier
Synchrotron User SGM Beamline Scientist



Motivation

Setting the stage

Our vision Wy 7 “The CLS primarily functions as
FACILITY FOR SYNCHROTRON LIGHT g I}
exenments - a user support facility.

To be a global leader

and a recognized

centre of excellence in
“The CLS will also work to attract

‘non-traditional’ users such as
archaeologists, palaeontologists,
And curators from museums.”

synchrotron science

and its applications.

“ ... users from life sciences are

fastest growing community as « The CLS is all about “science’,

access is getting easier and

support is getting better and “USGFS”, and “su pport”
\_more efficient.” -

* Right now, there’s a steep learning curve to start
doing science



Experiment Based Software

Paradigm time

« The CLS has a lot of beamline software

« Beamline software follows a machine paradigm

4% V1 -
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« We're considering experiment software



Experiment Based Software

Paradigm time

« The CLS has a lot of beamline software

« Beamline software follows a machine paradigm
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« We're considering experiment software



Experiment Based Software

A comparison

« Let's look at one of the simplest user interfaces

Energy Tracking

Undulator (OFF) | | Grating (ON) | Exit Slit (ON)

Grating Selection

Low | | Medium High |
Entrance Slit Exit Slit
Set Point |25D.D um Set Point | 50.0 um
Feedback |249.4 um Feedback | 50.0 um
Open | Close | Open | Close |

* Now, let’s look at a beamline user interface



Experiment Based Software

A comparison

« Let's look at one of the simplest user interfaces

Energy Tracking AlG11-4-13

| EAlle | 4.263256e-14A

Undulator (OFF) | | Grating (ON) | Exit Slit (ON)

Alell-4-14

Grating Selection | Eazio [ -2.380318e-13 A

Low || ' High |
ek i - Ale11-4-15
Entrance Slit Exit Slit TEY -3.907985%-14 A
Set Point |25D.D um Set Point | 50.0 um Algll-4-16
Feedback |249.4 um Feedback | 50.0 um FLY -9.947598e-14 A
Open | Close | Open | Close |

* Now, let’s look at a beamline user interface



Experiment Based Software

A comparison

« Let's look at one of the simplest user interfaces

Energy Tracking AlG11-4-13

undulator (OFF) | | Grating (0N) | Exit it (ON) | EAllo | 4263256e-14A

Alell-4-14

Grating Selection

| EAZIo | -2.3B0318e-13A

Low || ' High |
ek i - Ale11-4-15
Entrance Slit Exit Slit TEY -3.907985%-14 A
Set Point |25D.D um Set Point | 50.0 um Algll-4-16
Feedback |249.4 um Feedback | 50.0 um FLY -9.947598e-14 A
Open | Close | Open | Close |

* Now, let’s look at a beamline user interface

* | guess that would be like



Experiment Based Software

A comparison

« Let's look at one of the simplest user interfaces

Energy Tracking - e
62.5% 12.5 Ib/h
Undulator (OFF) | | Grating (ON) | Exit Slit (ON)
S ’0%
Grating Selection
Low | | Medium High ]
EntranEE Sllt E}{It Sllt Throttle Value % Open Fuel Flow Rate
5et Point |25D.D um Set Point | 50.0 um
FEEdbaCl{ 249 4 um F'E'Edba.(:k 50.0 um 1L | T e At

Open | Close | Open | Close |
* Now, let’s look at a beamline user interface

* | guess that would be like



Vision
What we asked ourselves

« Wouldn'tit be great if users could just sit down and start
doing experiments?

 Wouldn'tit be nice if software could help users with their
experiment?

« Wouldn'tit be lovely if users could do their entire
experiment with one software package?



Vision

What we want to do

“Our vision is to offer all of these opportunities
to users regardless of their experience level or
background so they can focus on the science
they know.”

* We'd also like to do in a way that if as pleasant and efficient as possible.

« We evolve from engineering software to designing a
user experience



Acquisition Management

Putting the focus on science

e Scientists are technique experts, beamline staff
are beamline experts

* A new beamline means new expertise but the
same technique

+ Canwe explicitly s o - e &
support the technique == e e -
In software?

« Experiments

00000 ) o cove




Acquisition Management

Keeping the focus on science

o Let’s think about Excite eV:  400.600( E] Mono slits: 40/40
beamline settings Grating # 4 ?) stitwidth: 400 2

* You're interested in

choosing your flux
: x AT e i
and resolution S - S e
EEE - e e Vg AN hc.:f,-.,l ™
4 % RU
« Canwe putitin O o ol
wlilE rgsin 1" harmoric — 1Mo
e e B Coaen o I. ""'.II SELE o=
terms of what they o e e
i r” II-EI'.E o -\""x\\__ -"I/ _-";:"r- Voor l-: ||||||||| :
kn OW? : l.r---'.'rl- lll:n:.::':l.al ml"- ,-l': -I."- II| e
L
E-¥ .'I ."-._--""-"'_.__ i ’
Flux/Resolution 1 F FP;.- L el
43.99 Medium First (MoreDetails | [ { /7 L. N/ |
_h | 1E-8 ;‘ III__.-':I I-I"..I"M .l._."l
— - .
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Acquisition Management

Managing many

0o man
« How do users reall e e | T
% SGM Sample Position e —— ai {1:1 fgi,o‘
- . £ SGM Sample Transfer
do their experiments? ==
L sorption Scal

BB SGM XAS Scan

« Many scans and manym
samples e

e Support for users to
automate common
tasks

5:39 Remaining

aaaaaaaaaaaaaa

,,,,,,,,,

== Q, w;/) u\é@) u\i]) .;) .;) Q AMBeamlineCameraWidget: Attem



Data Management

Organizing data

8006 Acquaman

BEAMLINE CONTROL =

B Untitled's Data: All Runs

Organize | by Run B

« What are our users .
accustomed to? B - o . i

B, Absorption Scan NormTEY

« Collecting, moving,

() Workflow

and re-starting

a ScanEditor
g0 950 960 s70

DATA SGM XAS Scan

e ASSist users in prE— v SCb. Strted o daye 200
organizing their data ;’\

iiacet iy and Acquisnion G G
e teip
P,
I—SGM e . Contrs | scan Conky | isgnostcs | camerss | sciea | s Endcation[o] TEVIEAZ o (THMO37_9.da] || S50 ] Ao swe O
BEAM ON I e Config| |~ TEY/EA2 lo [THMO31 8.dat] X Nomale Preset Reached

I v Lot OnoFF Sadolng Nogion Toise e h / I \ o8
HV Group s ON_ Some HV is ON s regn | Duie Regn | it \ / f \ ]
Beamline Energy Region Touan [oeta _ Jend T p, andx i
Setpoint [ 11380006V Region 1 (0161115 T Erergy T on T p/d 7

— T\ N A

Feedback [ 1137.841 eV v
e

Staws  [MOVING X
Scanning: o 500 1000 1500 2000 z5
R e ]
17 mivtes 8 sconds e, Scon 1 o 1 [ Bas || amp ][ apct ][ Apcz |[ Preset |[ Elapsed || Roi || Roicont |
[T a7% 52 Preset Settings PR

Presets - =
Energy Tracking (g ¢ Crois ] ) e
Undutator (ON) [ Grating (ON) [ Exit it (ON) 18] Live bk Preset o L

e Sample Interval bk

Gratg Seecton o Sl ps | T R &
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— I 178 kY

Feedback [TADUm || Feecback [Sa0um L Co0s T
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Data Management

Viewing data

Acquaman

What do users want to
do as data comes in? |

Viewing, comparing,
and manipulating
Give users convenient

tools to quickly
examine their data

8006
BEAMLINE CONTROL
% SGM Sample Position
% SGM Sample Transfer
EXPERIMENT SETUP
BB, Absorption Scan
BB 5GM XAS Scan
EXPERIMENT TOOLS
() workfiow
OPEN SCANS
4 scans: (HEGLFlux_10... B
DATA
"= Runs
<4 SCM,Sepd- 7
% SCM,Sepl14-7
u} SGM NAs AQS, Sep 17 ...
Experiments

-
SGM Flux Scans

=] AOS Napthenic Acids B

+f% Editing HEG1Flux_25um #0

Ge-09 —
Se-09 IO
el HEG1Flux_10um #0
4e-09 |
Je-08 — HEG1Flux_100um #0
2e-09 — HEG1Flux_25um #0
1e-09 — /\
o -
600 800 1000 1200 1400 1600 1800
0.0003
e photodiode
HEG1Flux_10um #0
0.0002 —
CLLIES = HEG1Flux_100um #0
0.0001 —|
5e-05 — /\
0 -

HEGLFlux_10um #0 N MACKGIEY
HEG1Flux_250um #0 | MO

HEG1Flux_100um #0

HEG1Flux_25um #0 LN Rkuiadiouen

1400 1600 1800

("] Show at same scale [_| Waterfall Amount 0.20 @
Open Scans Scan Notes
] :EG;:“[‘:‘llnnum #‘0 o name  Flux_25um Brating: High Energy
ug 23 at 5:10am, on [no sample} 5
number 0 Integration Time: 1
HEG1Flux_250um #0 Comments:
Aug 23 at 1:40am, on [no sampld8 date  Aug 23 1
HEG1Flux_100um #0 tme  4:18am
run

. Aug 23 at 2:32am, on \nei:n’ﬁ\g

- e

( Open... Save Close |

Status Frame Text

Sample Information

name [no sample]
date

time

elements

Choose a different sample...

fr———

Plot Data
Channel
HEG1Flux_250um

name

description

expression
Insert

Beamline Information

0000e0

AMBeamlineCameraWidget: Attem




Data Management

More data, more science

« What about all the

#% SGM Sample Positien

data users have

Sample Information

5000
5 Aosoronsan name Stainless Steel
4500
already collected? = s
" . time 12:10am
EXPERIMENT TOOLS
e f s - elements
© Workfiow 8006 Reviewing files to import... oose a different sample...
| rer— ]
. N e e d tO O | S fO r O | d NOWFLAING. tainless Steel +
a Scan Editor o File Format: CLS SGM data format, 2004 - 2010 | % ]
nnel
a a. a.C rOSS DATA Ni 250 Slit #0 )
j Ni 50 Slit #0
| s ) |Ni 10 Slit #0 e
. Check to use values in the data file: 7 Bl MareeTEV 1A
be a.l I I I I I I eS a.l I d Otl I e r s #IName:  HEGIFlux_8p25um
]

1000 1500 ¥ Number: 0 7
HEG1Flux_8p25um.dat 5 —
e e JUsers fawkes/Documents (CLS/SGM/daveData/Aug20 M)Date / Time: Aug 23 (2010), 6:02 AM i name
aC I I tl e S _Rum: |+ SGM, started two days ago | 5| scription
: = ,
Fle Tof 7 LESEEE N - | ([ pression
| Insert
" 1 I ("Cancel ) F amryr—yTS |
« (Glve users convenient = D (oA e

V4
I Ni Rough #0 T TT T |
|| [*] name  Ni10Slit

- two days ago at 2:57am |
number 0
OO :5 O u IC Ni 250 St #0 ) g }
two days ago at 3:00am, e ae two days ago
Ni 50 Slit #0

examine their data e R

] ]
wo days ago at 3:16am, ...

time 3:16am

° S——




Data Management

More data, more science

« What about all the

#% SGM Sample Positien

data users have

Sample Information

5000
B Absorption Scan

name Stainless Steel
4500
already collected? i e
‘ 4000 - e time 12:10am
EXPERIMENT TOOLS — e -
3500 [ Vs - elements
() Workfiow a8 no Reviewing files to import... oose a different sample...
* Need tools for old
s Scan Editor 0 File Format:| CLS SGM data format, 2004 - 2010 |5 ]

CLS data, across e

Ni 50 Slit #0
| 2 e f [Ni 10 Slit #0 3
- Check to use values in the data file: 7 Bl MareeTEV v
beamlines, and other - B s
) 1000 ¥ Number: 0

1500
HEG1Flux_8p25um.dat

e e JUsers fawkes/Documents (CLS/SGM/daveData/Aug20 M)Date / Time: Aug 23 (2010), 6:02 AM ] name
faC I I I tl e S _Rum: |+ SGM, started two days ago | 5| scription
File Tof7 LESEEE N - | B pression
[l - I Insert
* Glve users convenient =D Sl —

I T T ||4 |

- TT
- Ni Rough #0 o~ name  Ni10Slit [

- two days ago at 2:57am
number 0
OO S O u I C pamase d d '
two days ago at 3:00am, -, l-a[e ;‘f’lus ays ago
Ni 50 Siit #0 fme am
run

examine their data L [ ——

« Even away fromthe = 00000 g
beamline?

Imported 0 files (0).

&



Data Management

More data, more science

8006 —_—

Acquaman
OPEN SCANS - - ¥ BEAMLINE CONTROL o) - . .
= ' . | <% Editing Ni 10 Slit #0
= Mark Boots' Data: All Runs o s sl pstion
¥ DATA % SCM Sample Transfer
v =] Runs v SGM (Feb 12 = 14) o ECEITE R Sample Information
5000
Showing all data from this run (245 scans) B, Absorption Scan A\ name  Stainless Steel
‘;'l- SGM, Feb 12 - 14 4500 / e
B, 5CM XAS Scan A A e e oV date two days ago
4000 time 12:10am
% SGM, Mar 18 - 20 tey_n tey_n ¥ EXPERIMENT TOOLS — .
3500 [ PN _ elements
() Workfiow 8006 Reviewing files to import... e . i
% SGM, Sep 28 - Oct 1 a different sample...
¥ NOW PLAYING... tainless Steel -
v o Experiments _ & scanElitos 0 File Format:| CLS SGM data format, 2004 - 2010 |+
= = u Bt e — L ] Loaded successfully. i Plot Data
P . . A ot
= v pATA Ni 250 Slit #0 al)
- Ni 50 Slit #0 a
= Transition Metal 0... & P Rns . |Ni 10 Slit #0 )k
— — Check to use values in the data file: [/ El NarmTEV 1A
£ Experiment 3 [] tey_n tEy_n . Faperimens MName: HEG1Flux_8p25um
o & L1000 1500 ¥ Number: 0
HEG1Flux_8p25um.dat
| JUsers fawkes/Documents (CLS/SGM/daveData/Aug20 M)Date / Time: Aug 23 (2010), 6:02 AM i name
- _Rum: |+ SGM, started two days ago | 5| scription
5 __Sample: -1 8 pression
: - File 1of 7 - 2
NiS2_Se #1 NiS2_Se #2 |
| Insert
( Cancel) CroolvtoalD) b
I ( Cancel ) ( Apply to All ) |__Beamline
— - 4 |
7 tey.n { . teyn g | Feush¥o @) name Nitoske N ™
| ! Y two days ago at 2:57am, |
! . number 0 }
|'=\.'I Ni 250 Slit #0 ™ date two days ago
| - two days ago at 3:00am, -. ) ) 'vs ag
| A Ni 50 Slit #0 time  3:16am |
= 1 ] two days ago at 3'07am.g . run
e - u 4 P Ni 10 Slit #0 + SGM, started two »
PTI_N_quick #2 PTI_first_peaks_ #1 4 [ ] e [Ga
: @ - @ @ oo m o @ Imported 0 files (0).
| teyn | tey_n i - E\) () \) A = R
| = LN TS
| | .
I ! -
_ == P
e i
FTI_C_better_ #5 C_photodiode_ #1 C_quick #1 PTI_O_quick #2 pSi_O#1 pSi_0 #2 pSi_0 #3

Acquaman: Welcome Mark Bo




Data Management

/800

More data, more science

1 Acquaman
LA ESLE ~ [T e onROL €% Editing Ni 10 Slit #0
™ r Editi ng GO_F_C #4 #% SGM Sample Positien T
a HOPG_Ref #1 [  SGM Sample Transter Status Frame Text
A GO_FC#4 v EXPERIMENT SETUP e
5000
DATA - GEITEE ﬂ'{\k\‘ name Stainless Steel
4500
v B SGM XAS Scan i \ VI i S P date two days ago
=4000 - / . i .
v (= Runs v EXPERIMENT TOOLS - S T e time 12:10am
. i 3500 | s - elements
| () Workfiow 8006 Reviewing files to import... oose a different |
& SGM, Feb 12 - 14 1 a different sample...
¥ NOW PLAYING.. tainless Steel -
<% SGM, Mar 19 - 20 u ScanEditor o File Format:| CLS SGM data format, 2004 - 2010 |4
%87 N e —
‘& SGM, Sep 28 - Oct 1 Innel
v DATA Ni 250 Slit #0 al)
. Ni 50 Slit #0 a
¥ a Experiments 06 — | ns _ INi 10 5lit #0 ® .
3 Check to use values in the data file: [/ BB NAeemTEV alr
= Calibration Data ] - Erperimens ¥IName: HEG1Flux_8p25um
o o
0.4 1000 : 1500 3 ¥INumber: 0 L~
‘E' iti - HEG1Flux_8p25um.dat
- Transition Metal 0... & . /U;ers/ﬂ;wkef/DocumsﬂL_f/gLS/SGM/daveDaza/AugZO ¥IDate / Time: Aug 23 (2010}, 6:02 AM 3 name
. _Rum: |+ SGM, started two days ago | 5| scription
ﬁ Experiment 3 [2] [ " cample - a )
0.2 — File 1 of 7 — . A RFesston
| Insert
| Py arera——"Tn |
M ( Cancel ) (Applyto All ) [ Beamiine
0 7 | il TT T ¢
L U m N”‘;’"“""“ rs7am B name  Ni10Slit !
270 280 i :Nuzs;v;‘:i[:)at am number 0
i i
two days ago at 3'DDam‘§ d-ate two days ago
Ni 50 Slit #0 time 3:16am
G _C id tey.n I th‘r‘n I I tfy_'aw I L ‘ . two days ago at 3'07am.g un
Ni 10 Slit #0 |+ SGM, started two +
nmm-"‘"c 8 Show 3 u wo days ago at 3:153m,§1
Open Scans Scan | L _
DT — e 00000 { o
Sep 28 at 12:44pm, on Graphene - - = =
number 4 legraﬁ;m Time: 1
omments;
date Sep 28 Ds'eee?'
time 12:44pm
run

|+ SCM, started Sep 28
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—_—




Beamline Management

What else do users
need to manage on
the beamline?

Samples, transfers,
and manipulations

Integrate sample
management into
Interface

Managing samples

todo

O ® @ Q Q Q AMBeamlineCameraWidget: Atterr



Beamline Management

Managing samples

« What else do users [rransfer out of Loadlock
neod 1o manage on | gaeen e g
° Samples’ transfers’ Tum off the CCG - Proceed
and manipulations | |
Close the roughing pump valve Proceed
* Integrate sample
management into Turn off the turbo pump power Proceed
interface I |
Wait for loadlock to reach air pressure Proceed
Open loadlock port Proceed
Procedure Incomplete Retumn to Main Transfer Menu




* Looking at beamline
feedback again

« Already have
Information about
beamline flux

—Ale11-4-13

Beamline Management

Understandable feedback

| EAllo |

4.263256e-14 A

—Albll-4-14

EAZ lo

-2.380318e-13 A

—Al1611-4-15%

TEY

-3.907985%e-14 A

—Alel11-4-16

FLY

-9.947598e-14 A




* Looking at beamline
feedback again

« Already have
Information about
beamline flux

3-I
2.5
24 1l

g [
E].S' |l|

0.5

0_

LY}
17--%

0 2000 4000 6000 8000 1000012000
Resolution

Beamline Management

Understandable feedback

Grating |Medi mv|
Harmonic |First v |

1 |ExitsitGap [2242 [




Beamline Management

Looking at beamline
feedback again

Already have
Information about
beamline flux

What visuals are
our users used to?

Understandable feedback

Acquaman
Flux/Resolution

0 2000 4000 6000 8000 1000012000
Resolution

= |

Grating | Medium |

Harmonic |Fir5t v|

Exit Slit Gap [22.42 [




Beamline Management

Understandable feedback

x

 Looking at beamline [f———— Acquaman .
feedback again PR ————— R T

Harmaonic |Fir5t v|

« Already have | |exicsiceap (2292 [
iInformation about |

beamline flux

i What V|Sua|S are 0 2000 4000R0ﬂ30200;
our users used to?




Beamline Management

* Looking at beamline

feedback again

« Already have

Information about
beamline flux

What visuals are

our users used to?

Understandable feedback

0 2000 4000 6000 8000 1000012000

1 |ExitsitGap [2242 [




Programming Concepts

Making it easier

Inheriting Structure

AMScanController

T

AMDacqgScanController SGMXASScanController

N~

SGMXASDacgScanController

’/——Framework—ﬂ

Thadt
-

_/

My Techniques




Programming Concepts

Making it easier
Decoupling Features

Inheriting Structure

AMScanController

T

AMDacqgScanController SGMXASScanController

N~

SGMXASDacgScanController

’/——Framework—ﬂ

iFramework
My Beamline— ? ﬁ Your Beamline

_ _/

My Techniques Your Techniques




Programming Concepts

Making it easier
Decoupling Features

Inheriting Structure

AMScanController

T

AMDacqgScanController SGMXASScanController

N~

SGMXASDacgScanController

Framework

’/——Framework—ﬂ

My Beamline ﬁ Your Beamline

_ _/

My Techniques Your Techniques




Programming Concepts
Bridging the gaps

« Platform Independence

« Vast toolkit (widgets, containers, video, etc)
« Signals and Slots (Goodbye callbacks)

* Model/View Architecture

« Unit Testing

« Scripting Capability

« Animations, Drag and Drop, Gestures ...

 Remote Source Management
 Integrated Documentation
« Ready for Collaboration




Future Directions

What to do next

* Implement more features
— Multi-Dimensional Detectors
— Periodic Table
— Data Export

 Expand to REIXS and beta test

* Open up the project



Questions

Thank you for your attention




