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SC&IT AT THE AUSTRALIAN SYNCHROTRON

* Core IT Services

« HPC
* MASSIVE - collaboration with Monash

* Scientific Software Development
* Automated data processing and data analysis packages
* Remote access to data and instruments



MX1/MX2 AT THE AUSTRALIAN SYNCHROTRON ﬁ_

Storage ring 3GeV 200mA (electrons)

Bending ﬁBending magnet (MX1) — high-throughput}
magnet

Bending magnet
radiation

Medical BL

Wiggler radiation

ho

! Undulator radiation

hw

[Undulator (MX2) — micro-focus ]

Undulator

SAXS/WAXS, XFM, XAS

We have ~80% protein crystallography and ~20% chemical crystallography (more on
MX1).We focus on user support and can-do.




MX1/MX2 AT THE AUSTRALIAN SYNCHROTRON %8 "1 A.

Storage ring 3GeV 200mA (electrons)

magnet

Yy : Bending ﬁBending magnet (MX1) — high-throughput}

- ———

MX1: a bending-magnet crystallography beamline serving both (
chemical and macromolecular crystallography communities at the
Australian Synchrotron

J Synchrotron Radiat. 2015 Jan 1; 22: 187-190.
http://journals.iucr.org/s/issues/2015/01/00/ig5016/ig5016.pdf

Wiggler W S -l

]L F Undulator radiation

hw

[Undulator (MX2) — micro-focus }

Undulator

SAXS/WAXS, XFM, XAS

We have ~80% protein crystallography and ~20% chemical crystallography (more on
MX1).We focus on user support and can-do.




BEAMLINE DATA COLLECTION Ul sutS
e 3 .":::-'n-..-.- »

Blu-lce 5.0 for BL_3BM1.

Huh:h\ Sample\ Scan \ (:uuect\ Users\ Log \ smf\

Phi

v'"Remote access via Nxclient S| e e o [ s,

v'Excitation scans =R |

Energy Beam Width — Beam Height —

s vjer 1953 <l x (@08 -m
v'Excitation vs F scans (MAD) e ==

Sample \ Hutch1 % Hutch? % Robot \ Diffraction}, i~ Resolution Predictor
90 | +90 | +180

v'Energy change control e /‘\

v'"Robot sample mounting ] ]

|
“d Diwl
E

Rotate Phi

v'Sample centring

I—Sample Lights Control 590 A

v'Detector distance control
v'Cryo temperature control (MX1)

01 Apr 2008 13:56:11 Al 8 open
01 Apr 2008 13:56:11 Al 16 open

01 Apr 2008 13:56:14 {bad line from userLog file: "21 Jan 2008 17:23:56" "not"21 Jan 2008 17:53:44" 'note" "collecting" "======blctl start collectRuns 1-==—="}

[PEiESonRcaa I Energy:[ 16002013 ¥ | Abort |User:| Passive Shutter: | closed  01:56:40 PM

ﬁl.r

Blu-lce



MX DATA COLLECTION - CURRENT SYSTEM

Blu-lce

* Performance and reliability issues resulting in slower data rates and

more support call-outs

* Customised, but incompatible with upstream code base.

Hutch \ Sample’)  Scan ) Cnllec!\ users Lo Y\ Stafr

-

Brightness Zoom -

B[ 400 il_l_’l ) [ 100 Open with ... j
-

ile Hame /data/MX1cal201505

11/frames/test_0_001.img

Blu-lce 5.0 for BL_3BM1.

test 0 002 -62.50 799 |

Distance: 799.911 mm
Beam Stop: 51.993 mm
Attenuation: 0001 %

3
11.88 A

7 |
6 Hay 2 server reports: nommal 2

6 May 2 This client is no langer in control of the beam line.

6 May 2 shutter apen

[  Ring ©

urrent: | 200.205 mA ~ Abort |User:| Passive Shutter: [JIOPSREN 02:26:17 PM

od
-:.V-..'
*



Ul PROJECT REQUIREMENTS By
B ':"---..'.-:,..,.-.-.-;-‘:::-.-. "
Yet Another Integated Beamline Interface for Xstalography

* Utilise existing software infrastructure built at MX
* Python Beamline library
* Autoprocessing

* Replicate the functionality in Blu-Ice that is familiar to users:
* Allow snapshots as well as datasets of longer runs
* View the most recently collection diffraction image
* Click to centre the sample

* Extendable: focus on collection tab but allow for addition of other
functionality in a modular way



STANDARDISING THE TOOLKIT

_ %, . ey o
...'::‘w.".".'o P Y

* Python as language of choice:

] Ic\a/lggg ﬁ?blgr;%iage ﬁ p Uth on’

* Flask
* Lightweight Python web framework @1351(
* Redis é e feelopment
* Key-value store

redis
* Javascript libraries:

* Knockout.js: MVVM javascript framework

* Bootstrap
Xnockout. |




YAIBEX IN ACTION
S

Mozilla Firefox
Collect2 - Yaibex EH)
(€ @ 10.109.24.10:5000/collect2 v &|[Q search | s &+ & =
Most Visited~ &% Centos [} Wiki Documentation { iForums
YAIBEX  Home  Hutch  Sample  Scan  Collect  Other Sy
Snapshots/Datasets
# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
) 1 chem? 4 1 Dataset 1 360 91.02 rd ] *®
(4] o chem 4 1 ‘Snapshot 1 360 360.01 ra (] E 3
Previous Next
3 click centering

Otigh  ®Med | O Low

chem1_0_000

+~ | =>| 1+ + @ q o @ Reset —

Current File:

Energy I 17.444 Omega | 181.009 Aftenuation 89.97 Distance 72182 Beam Flux 0.08 Ring Current 20044 Shutter  Closed

@ Copyright 2015 by Australian Synchrotron.




YAIBEX IN ACTION

illa Firefox
Collect2 - Yaibex EH)
(€ @ 10.109.24.10:5000/collect2 v &|[Q search | s &+ & =

Most Visited~ &% Centos [} Wiki Documentation { iForums

T, Table of collections

Snapshots/Datasets

# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
O 1 chem 4 1 Dataset 1 360 91.02 - B x
o chem 4 1 ‘Snapshot 1 360 360.01 ra (] E 3
Previous Next
N O tigh @ pa @) 3 click centering

chem1_0_000 —

« = 1+ + @ Q@ © © @ Reset

Current File:

Energy I 17.444 Omega | 181.009 Aftenuation 89.97 Distance 72182 Beam Flux 0.08 Ring Current 20044 Shutter  Closed

@ Copyright 2015 by Australian Synchrotron.




=

lect2 - Yaibex EH)

YAIBEX IN ACTION

illa Firefox

| € & 10.109.24.10:5000/collect2

~ c'l ‘Q Search

| % s & &

@ Copyright 2015 by Australian Synchrotron.

Most Visited~ &% Centos [} Wiki Documentation { iForums .
. Table of collections —
Snapshots/Datasets
# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
) 1 chem? 4 1 Dataset 1 360 81.02 I ] *
o chem 4 1 ‘Snapshot 1 360 360.01 ra (] E 3
Previous Next
p— Otigh | ®ned | O Low 3 click centering
chem1_0_000 —
-~ > + + @ 9 o © Reset =
Current File: —
Energy | 17444  Omega| 181.002  Attenuation 89.97 Distance | 72162 Beam Flux o.08 Ring Current | 20044 Shutter Closed




YAIBEX IN ACTION
B

Collect2 - Yaibex - Mozilla Firefox

ICnlleth - Yaibex x\d}.-

(€ & 10.109.24.10:5000/collect2

~ &|[Q search

Most Visited~ &* Centos

Documentation

Table of collections

@ Copyright 2015 by Australian Synchrotron.

YAIBEX Home Huteh Sampie Scan Gollect Other ﬁ
Snapshots/Datasets
# File Prefix Delta (deg) Time (s) Mode ‘Start Frame End Frame Start Omega (deg) Edit Clone Delete
O 1 chem 4 1 Dataset 1 360 91.02 ra [ x
o chem 4 1 Snapshot 1 360 360.01 ra (] E 3
. . Previous MNext
Diffraction pattern
- . O High @ Med | O Low 3 click centering
chem1_0_000
Sample video feed with
resolution options
L3
- = 1 + @ q o © Reset
Current File:
Energy | 17.444 ‘Omega 181.008 Altenuation 89.97 Distance 72182 Beam Flux 0.08 Ring Current 200.44 Shutter Closed




YAIBEX IN ACTION

Ol

e .
T .
o O o
T L
L
. L]
L}
.. .
o ®

/f’ Collect2 - Yaibex x \\ EH)

Collect2 - Yaibex - Mozilla Firefox
(€ @10.109.24.10:5000/collect2 v &|[Q search | s &+ & =
[ Most Visited~ &% Centos [ iWiki [ }Documentation { }Forums .
T Table of collections —
Snapshots/Datasets
# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
O 1 chem 4 1 Dataset 1 360 91.02 ra [ ®
o chem 4 1 Snapshot 1 360 360.01 ra (] E 3
. . Previous MNext
Diffraction pattern
Collect Stop Otigh & Med | O Low
chem1_0_000
List of file names for

3 click centering

selected runs in table above

Sample video feed with
resolution options

Current File:

Energy | 17.444 Omega| 181.008  Attenuation 89.97

Distance 72182

Beam Flux 0.08 Ring Current 20044
@ Copyright 2015 by Australian Synchrotron

Shutter Closed




YAIBEX IN ACTION

Collect2 - Yaibex - Mozilla Firefox

| Collect2 - Yaibex x | &k

| b

€ & 10.109.24.10:5000/collect2

~ & [@ search | s ¢ & =
[ Most Visited~ &% Centos [ iWiki [ }Documentation { }Forums

R, Table of collections

Snapshots/Datasets

# File Prefix Delta (deg) Time (s) Mode Start Frame

End Frame Start Omega (deg) Edit Clone Delete
) 1 chem? 4 1 Dataset 1 360 91.02 - ] x
o chem 4 1 Snapshot 1 360 360.01 g (] E 3
Previous Next
Collect Stop Otigh & Med | O Low

3 click centering

chem1_0_000

List of file names for
selected runs in table above

Sample video feed with i
resolution options ~

-~ > + + @ 9 o © Reset

Current File:

Energy I 17.444 Omega 181.009 Aftenuation 89.97 Distance

72182 Beam Flux 0.08 Ring Current 20044 Shutter Closed

@ Copyright 2015 by Australian Synchrotron

|




YAIBEX IN ACTION

Most Visited~ 4% Cento:

YAIBEX

x | &k
\
(€ @ 10.109.24.10:5000/collect2

s [iWiki {_iDocumentation

Coliect

Other

i"iForums

Snapshots/Datasets

-..-:- ) -'.. ‘. . .:.'
..'. -'i‘.. ..oé... ..l -.: ..%
.'k. ]

®oe, ':"'l'". ., -'..'l'.

o.::o:\::ol' .... .'_
Active/Passive toggle

~ &|[Q search

Diffraction pattern

Delta (deg)

4

Time (s)

Mod
Dataset
napshot
Prev
Collect Sto
chem1_0_000

« =

List of file names for
selected runs in table above

Table of collections

Otigh @ mea O Low

Start Omega (deg)

91.02

360.01

Sample video feed with
resolution options

+ + @ a © e Resst
Current Fil
Energy | 17.444 Omega| 181.008  Attenuation 89.97 Distance | 72162 Beam Flux 0.08 Ring Current 20044 Shutter  Closed
@ Copyright 2015 by Australian Synchrotror

Edit Cle Delete
K [ ] x
K [ ®

3 click centering

|




YAIBEX IN ACTION
B

) Collect2 - Yaibex - Mozilla Firefox

,-" Collect2 - Yaibex *® \'-, Welcome to CentOS ® | L
J

€ | @ 10.109.24.10:5000/collect2 ~ || Q search | % B8 + @

ocumentation Forums

Most Visited~ &* Centos

Snapshot/Dataset

O Snapshot @ Dataset

Project

File Prefix Directory
chem1 o —— =53
Time (s) Distance (mm)

1 72

Delta (degrees) Attenuation (%)

4 89.97

Energy Start Omega (degrees)
17.444 360.01

Start Frame End Frame

1 360




YAIBEX IN ACTION
B

Single shot or dataset mode

Collect2 - Yaibex

é Collect2 - Yaibex *® \'-, Welcome to CentOS
J

€ @ 10.109.24.10:5000/collect2

Most Visited~ «*Centos [ _Wiki [_iDocumentation

Snapshot/Dataset

O Snapshot

File Prefix

chem1

Time (s)

1

Delta (degrees)
4

Energy
17.444

Start Frame

1

v & |[Q search

® Dataset

Project

Directory

o —— =53

Distance (mm)

72

Attenuation (%)

89.97

Start Omega (degrees)

360.01

End Frame

360




YAIBEX IN ACTION

Collect2 - Yaibex
,-” Collect2 - Yaibex *® \'-, Welcome to CentOS ® | L

€ @ 10.109.24.10:5000/collect2

S Most Visited~ +«* Centos [ _Wiki [ _Documentation [ _}Forums

Snapshot/Dataset

O Snapshot

File Prefix

chem1

Time (s)
1

Values from current EPICS PVs
or previous collections .

Energy

17.444

Start Frame

1

Single shot or dataset mode

..5-' ‘\ 'lu..nu.':-.
-...'y.

Q¢ ) -':-.
T AR

v & |[Q search

Project

Directory

Distance (mm)

72

Attenuation (%)

89.97

Start Omega (degrees)
360.01

End Frame

360

| &% B + # |




YAIBEX IN ACTION

| Collect: Yaibex \

| € @10.109.24.10:5000/collect2 v & || search | & &=
[ Most Visited~ +* Centos ocumentation Forums

YAIBEX Home Hutch Sample Scan Collect QOther “
Snapshots/Datasets

# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete

1 chem1 4 1 Dataset 1 360 91.02 e 5] x

O 0 chem1 4 1 Snapshot 1 360 360.01 rd [ ®

Previous Next

Collect Stop C High  ®Med © Low 3 click centering

chem1_1_001

chem1_1_002
chemi 1 003 /
chem1_1_004
chem1_1_005
chem1_1_006
chem1_1_007
chem1_1_008
chem1_1_009
chem1_1_010

4= -»> 4+ ¥ @ (O} (+] Qo chemi1_1_011

Reset chem1_1_012




YAIBEX IN ACTION

| Collect: Yaibex \

[ € @10.109.24.10:5000/collect2 v & [Q search B & & =

Most Visited~ +* Centos ocumentation Forums

YAIBEX Home Hutch Sample Scan Collect QOther “

Select collections

File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
1 chem1 4 1 Dataset 1 360 91.02 e 5] x

O 0 chem1 4 1 Snapshot 1 360 360.01 rd [ ®

Previous Next

Collect Stop C High  ®Med © Low 3 click centering

chem1_1_001 [
chem1_1_002
chemi 1 003 /
chem1_1_004
chem1_1_005
chem1_1_006
chem1_1_007
chem1_1_008
chem1_1_009
chem1_1_010

4= -»> 4+ ¥ @ (O} (+] Qo chemi1_1_011

Reset chem1_1_012




YAIBEX IN ACTION

Collect2 - Yaibex - Mozilla Firefox

f(:nllectz - Yaibex x\q}

| € | @ 10.109.24.10:5000/collect2

VC"‘ |Q Search

e & &=

Most Visited~ +* Centos ocumentation Forums

YAIBEX Home Hutch Sample Scan Collect QOther

Select collections

File Prefix Delta (deg) Time (s)
1 chem1 4 1
O 0 chem1 4 1

- = 1+ 4+ @ a O e

Reset

Mode
Dataset

Snapshot

Collect

chem1_1_001
chem1_1_002
chem1_1_003
chem1_1_004
chem1_1_005
chem1_1_006
chem1_1_007
chem1_1_008
chem1_1_009
chem1_1_010
chem1_1_011

chem1_1_012

Start Frame

Previous

Stop

Next

O High

End Frame
360

360

® Med

O Low

Start Omega (deg

Centre sample

91.02

360.01

Fd | ]

k4 4]

3 click centering




YAIBEX IN ACTION

Collect2 - Yaibex - Mozilla Firefox o x

f(:nllectz - Yaibex x\q}

(€ ) @ 10.109.24.10:5000/collect2 v & [Q search %8 &+ &=

Most Visited~ «*Centos [ _Wiki [_iDocumentation Forums

YAIBEX Home Hutch Sample Scan Collect QOther

Select collections

File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg
1 chem1 4 1 Dataset 1 360 91.02
O 0 chem1 4 1 Snapshot 1 360 360.01
Previous Next
Collect Stop C High  ®Med © Low 3 click centering
chem1_1_001

Trigger collection chemt 1002

chem1 1 003 //

chem1_1_004

chem1_1_005
chem1_1_006
chem1_1_007
chem1_1_008
chem1_1_009
chem1_1_010

4= -»> 4+ ¥ @ (O} (+] Qo chemi1_1_011

chem1_1_012 =i

Reset




YAIBEX IN ACTION
B

) Collect2 - Yaibex - Mozilla Firefox - O %
,-" Collect2 - Yaibex »® | Welcome to CentOS ® | L
|/ \
€ @ 10.109.24.10:5000/collect2 v & |[Q search B * A=
Most Visited~ «*Centos [ _Wiki [_iDocumentation Forums
YAIBEX Home Hutch Sample Scan Collect Other &

Snapshots/Datasets
# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
] 1 chem1 4 1 Dataset 1 360 91.02 e 5] x
0 chem1 4 1 Snapshot 1 360 360.01 rd [ ®
Previous Next

3 click centering

GCollect Stop O High @ Med O Low

Zoom in diffraction image

chem1_0_000

- = 1+ 4+ @ a O e

@l

Reset
2]




YAIBEX IN ACTION

Collect2 - Yaibex - Mozilla Firefox o x
f(:nllectz - Yaibex x\Welcone to CentOS x® | £
| €, @10.109.24.10:5000/collect2 ~ & [Q search | & &=
Most Visited~ «*Centos [ _Wiki [_iDocumentation Forums
YAIBEX Home Hutch Sample Scan Collect QOther “
Snapshots/Datasets
# File Prefix Delta (deg) Time (s) Mode Start Frame End Frame Start Omega (deg) Edit Clone Delete
O 1 chem1 4 1 Dataset 1 360 91.02 ke [ 5] x
0 chem1 4 1 Snapshot 1 360 360.01 rd [ ®
Previous Next
Collect Stop C High  ®Med O Low 3 click centering

chem1_0_000




YAIBEX IN ACTION

S G g
*eeas o"n"'o..
] .

YAIBEX Home Hutch Sample Scan Collect Other

Snapshots/Datasets

# File Prefix Delta (deg) Time (s)
O 1 chem1 4 1
0 chem1 4 1

Mode Start Frame End Frame
Dataset 1 360
Snapshot 1 360
Previous Next
Collect Stop O High @ Med
chem1_0_000

Change contrast

Start Omega (deg)
91.02

360.01

O Low

Collect2 - Yaibex - Mozilla Firefox - 0O x
fcallectz—mibm: x\WelconetoCentOS x® | £
€ @ 10.109.24.10:5000/collect2 v & [Q search B & & =
[E Most Visited~ +«* Centos [ _Wiki [_Documentation Forums

Clone Delete
(5] x
[ 5] x

3 click centering




FUNCTIONALITY SUMMARY

L ]
()
LT ost® 0e, ot

Current:

Specify data collection parameters for both a single shot and a
continuous data set

Trigger the data collection with reporting of when the shutter is open or
shut

View live feed on sample camera ROI with click-to-centre functionality
View epics PV values (motor values, beam current etc).

Integrates with the current Blu-Ice instances so that only one instance
can take control of the beamline, and allow switching between active
and passive mode

View the current diffraction pattern, with options to change zoom,
translation and contrast.

Integrates with autoprocessing triggering

Ul designed to work remotely on smaller laptop or tablets



FUTURE DEVELOPMENTS
B g e

* Deploy on MX2

» Other "tabs" such as hutch/sample/scan

 Integration with user portal API to fetch user, project and other information.

* Mini kappa
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David Aragao for driving the project and working with me down at the
beamline.

Nathan Mudie for developing a lot of the beamline computing infrastructure
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MX beamline staff who have helped with testing and debugging.
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