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Current status:
— Available bricks and functions
— Code clean up
— GUI Builder
— GraphicsManger hwobj
— Advanced methods (MeshScan, Xray-centring, etc.)
— Interleave feature
Conclusions and future




Available bricks (main GUI)

File Vie: aphics tools  Help
Collect | Log = Chat
Sample centring
Sample position Collection method
S S —z p— Standard Collection
omega:[1012 | 2[@/ 100 | v | Kappa:[1012 |2 /@ |+ 100 | v | phiz[1012 []|@ [+ 100 | v O 2
Acquisition
Sample video Oscillation st: 10.12 Oscillation range:  |0.1
Cel 1 Number of img
10.12 Phi:
| save Detector mo Exposure time (s): |0-04
AN Energy (keV): 12717 [ maD
Li -
L ne Resolution (A): 1.418
mﬁ Transmission (%): | 100.0
Grid
; & shutterless
= —
Snapshot | Inverse beam Subwedge size:
o D::ladl::atlon
Refresh =
T /tmp/10736_206/karpics/20151111/RAW_DATA
Align
< File name: mx0000_4_###t##.cbf | Browse
Select all Prefix mx0000
b 4 Run number |4
Clear Processing parameters
50 13 N.o. residues: 200 Space group: =
Auto Unit cell:
a: |0 b: |0 c|0
a: |0 B:|0 v:|0
[7) Run processing after collection
X:491Y:15
] Graphics items ~—
Characterisation
Helical Collection
Energy Scan
Beam size Aperture Phase XRF Spectrum
Horizontal: 50 ym zonta ¢ | @ [smm = (GemalSil |Advanced
Vertical: 50 pm a v | @

]

Say:

5 Add to queue
-

OIS T
[2015-11-1117:02:22]
[2015-11-11 17:02:22] Closing Fast shutter

[2015-11-11 17:02:22] Creating directory for images and processing
[2015-11-11 17:02:22] Getting sample info from parameters
[2015-11-11 17:02:22] Getting centring status

[2015-11-11 17:02:22] Taking sample snapshosts

UZ:Z2] Louection complecea

Proposal: | mx0000-MXDemo 1 2 |

Sample list
Mode:

Centring:

v [ [~ manually-mounted
v [ standart-1
sample-centring

mx0000_1 (Point - no...
mx0000_2 (Point - no...
mx0000_3 (Point - no...

Show SC-Details

Group: |.set |
J

| Tree options |
Interleaving 1:4
34/40

Subwedge 2:3 don¢
Subwedge 3:3 don¢

] 0%

T

Pause

e current

Machine state text

Pntensity monitor

Hutch temperature

; 0.0000 keV
E Wavelength: |0.000 A
Set to: |kev 2| @
E@’ Transmission

& Current:

g Set to:

E@ Resolution
H

Current:
250.52 mm

Set to: |A

J®

Door interlock
unl

&8 unlock

Safety shutter
unknown

Setin Set out

I
etector status

G

urrent users

] Selecting gives control

] Allow timeout control

3:3, from 21 to 30, osc start: 10.32)

§
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Proposal: | mx0000-MXDemo 1 % |  Group: | || set |
Sample list

Mode: | Manually mounted & | Show SC-Details \
Centring: | Manual 2

Sync | Tree options |

& [~ manually-mounted

Sample centring

Sample position

Omega: | 10.12 - @ \.#‘" 10.0 v | Kappa: | 10.12

2@ |+ 100 | v | Phi|10.12

Available bricks

& Energy
Current:

[12.7000 keV \
Wavelength: |0.976 A \

Set to: [ h kevV 2| D
& Transmission
Current:  [50.32% \
Set to: \ \
& Resolution
|2.000 A \
Current:
|394.80 mm \
Set to: \ M} A 2 @

;@] 100 | ¢ [FOomES)

Machine current

Machine state text
Intensity monitor
Hutch temperature

Hutch humidity

Door interlock
unknown

\ & unlock

Safety shutter
unknown

\ Setin I

Set out

Detector status

Current users

[] Selecting gives control
] Allow timeout control
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Collection method
Standard Collection

Acquisition
Oscillation start: 10.12 Oscillation range:
First image: 1 Number of images:
Kappa: 10.12 Phi:
Detector mode: Exposure time (s):
Energy (keV): 12.717 [ mAaD
Resolution (A): 1.418
Transmission (%): | 100.0

[ shutterless
[] Inverse beam Subwedge size:

Data location
Folder:

/tmp/10736_206/karpics/20151111/RAW_DATA

File name: mx0000_1_#####.cbf
Prefix mx0000
Run number |1

Processing parameters

N.o. residues: | 200 Space group: |

Unit cell:
a: |0 b: |0 |0
a0 B:|0 v:|0

[7] Run processing after collection

0.1

10.12

0.04

Available bricks (TaskToolBox)

Browse

Helical Collection

Line
Name
Line1 2

Create |

Acquisition
Oscillation start:

First image:
Kappa:

Detector mode:
Energy (keV):
Resolution (A):
Transmission (%):

& shutterless

Data location
Folder:

Start point End point

1

10.12

10.12

12.717

1.418

100.0

Oscillation range:
Number of images:
Phi:

Exposure time (s):

"] MAD

/tmp/10736_206/karpics/20151111/RAW_DATA

File name: mx0000_1_#####.cbf

Prefix

Run number |1

mx0000

| Remove |
0.1
1
10.12
0.04

‘ Browse |

Characterisation
Acquisition
Number of images:

Osc start: 10.12 Phi:

SEE 10.12

Detector mode:

Energy (KeV): 12.717
Resolution (A): 1.418
Transmission (%): 100.0

Data location
Folder:

/tmp/10736_206/karpics/20151111/RAW_DATA

File name: ref-mx0000_1_#####.cbf

Prefix mx0000

Run number |1

& characterisation

Strategy complexity: |Single subwedge 2

>
[ Account for radiation damage
[] Optimised SAD
Crystal
Space group: | =
Vertical crystal dimension (mm):
Min: 0.1 Max: 0.1

w at min: |0.0 w at max: |90

YEARS | 197

| 2Images ; | Oscillation range:

Exposure time (s):

1.0
10.12

0.04




Available bricks (TaskToolBox)

Energy Scan XRF Spectrum

A [H]

Advanced
Data location

Method: | MeshScan
Grid D Pb - L3 (82,lead) Folder:
Horizontal spacing (0 Move horizantal: (g8 (8B /tmp/10736_206/karpics/20151111/RAW_DATA
Vetical spacing 0 Move vertical: ‘ﬁ‘ ‘8‘ El
Name Beam width () Beam height() Lines Images | AN CEER ) G S
[1a] W] [Re] [os] [ir] [Pe] [au] o] [T1] [EB] [=T] Prefix mX0000
h 1(]
Run number |1
Bl Ed] bl [E] parameters
[l B Erl fd Count time (sec): 1
| B Draw | Remove
Acquisition Edge: |u
scillation start 10.12 Oscillation range: | 1.0 Datal ti
ata location
First image: 1 Number of images Folder:
10.12 P /temp/10736_206/karpics/20151111/RAW_DATA
Detector mode: Exposure time (s): |0.04
E keV): 12.717 [ maD -
nergy (kevy File name: mx0000_1_#####.raw | Browse |
Resolution (A): 1.418 )
Prefix mx0000
Transmission (%): | 100.0
[ shutterless Run number |1
Data location
Folder:
/tmp/10736_206/karpics/20151111/RAW_DATA =

| B Addtoqueue |

YEARS | 197




Available bricks (Parameters/Results)

Collect | Log | Chat

Sample centring | Data collection

Data location Centred position
'

Sample centring | Data collection group Folder: /tmp/10736_206/karpics/20151111/RAW_DATA Browse
Summary File name:  mx0000_1_st####.cbf i
Prefix: mx0000 Run number: |1
90° Acquisition

Osciallatoin start: |10.12 Oscillation range: | 0.1 Oscillation overlap: |0.0
First image: 1 Number of images: |1 Number of passes:
Transmission (%): |100.0 Resolution (A): 1.418 Energy (KeV): 12717
Exposure time: 0.04 MAD
& shutterless
Processing parameters
N.o. residues: | 200 Space group: =
Unit cell:
a|o b:|0 cl|o
a0 B:|0 v:|0

Run processing after collection

180° [
Sample centring | Advanced
Heat map
270°
Osc start Osc range Images Exposure time Energy Transmission
100 1.0 180 0.04 127117 31.93
7 =
5 vl
3 1800 1.0 180 0.04 12717 31.93 ° o .1* @ o

Score type: | Score 2 | Threshold:

Best positions

No. Score Spots num Int aver. Resolution Path Col
143 100.0 0 0.0 0.0 mx0000_2_0004... 6 7
23 80.0 0 0.0 0.0 mx0000_2_0000... |12 5

Image: #, value #

Create centring points

tor positic
phi
311.100.

phi:
311.100..
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Available bricks (TaskToolBox)

Sample centring | Energy scan

B l:‘ Centred position

BE Se - K (34,selenium) E’DDDBD
(=] [ [ S P E] [@ o] B
HEEOME M EE M ® EE E E W EE
0 5 o e e e B R
(5} e e e S
| B G G
(0 5 e o e s o R
(7] [Pa] [ (] [Pu] ] em] [BK] [<F] [E<] [Fn] ] N [

Data location
Folder: /tmp/10736_206/karpics/20151119/RAW_DATA | Browse |

/mx0000/manually-mounted

Prefix: mx0000 Run number: | 1

Scan finished

25000

20000

15000

10000

5000

o 10 20 30 20

V.U 7L v.oo

0.0000 -10.20 3.20

80
+1.262e4

0.07

0.08
+1.262el

File View Graphicstools Help
Collect | Log | chat
sample centring | XRF spectrum
Data location
Folder: /tmp/10736_206/Karpics/20151119/RAW_DATA

File name:  mx0000_1_s#t#iti.aw
Prefix: mx0000

Other parameters
Count time: | 1.0

X)W

Counts

[x

Energy
—Data =—Fit - Continuum
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Available bricks (Sample changer, Plate manipulator)

1. Possibility to configure two sample changers.

2. Information about plate from CRIMS.

3. Qt4_SampleChanger brick.

4. Qt4_PlateBrick to navigate in cell or move to crystal position.

Sample centring | Sample changer two
Sample centring | Sample changer one

Plate barcode: | TTP3000807 Search |
Unknown \ bt
Sample list Unknow 1/2(3|4[5|6/|7|8/[9]|10([11]12
Mode: | Sample changer & | Show SC-Details ‘ A
C - B
Centring: ! ~) | Switch to Sample Transfer mode | i_
Sync: ISPyB N | Tree options | Current basket <
v M n CRIMS ' : =i D
R¢ \ Curren! tsamile E
[ @ 1:1-Fmo1-s_1 E
[ @ 1:2-Fmo1-s_2 e . +
e - Holder length: 22 |2 | mm %
H
Sample list Contents
Mode: | Plate :) | HideSC-details | Reset sample changer contents -
Current location: | C Row: 1 X:0.50 Y: 0.75
Centring: | Manual =
o Mam® o) Scan selected baskets Element Label Login Row Col Comment
Sync: | = | Tree options | v TTP3000807 1Q_3_flat_uv
————————— — D2A2 ... toto mlaursen C 8
> [ | RowA
v [] RowB
(] B1:1
[ B12
1 pB13 Centring done !
] B2:1
[ B2:22 1 2345678 91 ‘Movetocrystal | [7] Use crystal repositioning | Abort [
(7] B23




Window preview: mxCuBE - MXCuBE Qt4

GUI builder

Emitters
Objects

chat_brick
log_view_brick
parameters_tab
proposal_brick
sample_changer_brick ||~
tabo —

vindows
mxCuBE

\dd connection
itablished connections

Emitter windc Emitter objec! Signal

File View Help
Collect | Log | Chat
Sample centring | Data collectic L] Proposal:
Isample position | Collection methol|| Sample list
Standard Collect(|| Mode: | Manuallyn 2 || Show SC-Det| g
G — | @
| Acqui on Centring: | Manual -
> Oscillation startjf| sync: [ = | | Tree options |
& First image:
& A
N Kappa: Resolution
e 25052 mm
# | Detector mode: Set to: a @
] = Energy (keV): —
o unknown
" | Resolution (A): & Unlock
0 Characterisation| Safety shutter
v " . unknown
2 Helical Collectio| ( Setin e |
[ ] Energy Scan IDetector status
w
Bea Slit Ape Pha| XRF Spectrum
i il e A‘ P co | Pause |
— /| Advanced ~— [|Current users
v \§ |
& ‘ 5 Add to queue il @ | iﬁlg&{tkr[\r%gg(“etscco%rt% !
Mv name: o
Say:

Signals windows
enableExpertMode mxCuBE
isHidden

isShown

quit

Receiver wind Receiver obje: Slot

v mxCuBE tabo notebookP... mxCuBE log_view_b... tabSelected

v mxCuBE task_tollbo... getTreeBrick mxCuBE tree_brick get_tree_brick
v mxCuBE proposal_b... loggedin mxCuBE tree_brick logged_in

v mxCuBE proposal_b... loggedin mxCuBE task_tollbo... logged_in

v mxCuBE proposal_b... sessionSele... mxCuBE task_tollbo... set_session

Remove connection |

Properties

1 alignment | none -

reset

Color... || J

2 color |

3 fixedheight -1
4 fixedwidth -1
5 frameshape |default 2
6 hsizepolicy | default
7

icon

8 label Sample video

margin 0o

10 shadowstyle | default =
11 spacing 0

12 _vsizenolicv | default =

Receivers
Objects

Slots
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Code clean up

- All main bricks and widgets transformed to Qt4_.

- New layout manager for BlissFramework GUI.

- Qt4 branch merged in master branch and deleted after the merge.

- Improved code formating based on PEP 0008, regular check with pylint.
- New style Qt4 signal/slots between Bricks and widgets.

- Qt4 Designer used to create most of the widgets.

gt.QObject.connect(self._list_box,qt.SIGNAL(\ self._lines_listwidget.itemSelectionChanged.connect(\
"selectionChanged()"), self.list_box_selection_changed) self.lines_listwidget_selection_changed)

prefix_ledit = self._data_path_widget.\ self._data_path_widget.data_path_layout.prefix_ledit.textChanged.\
data_path_widget_layout.child('prefix_ledit') connect(self._prefix_ledit_change)

run_number_ledit = self._data_path_widget.\ self._data_path_widget.data_path_layout.run_number_ledit.\
data_path_widget_layout.child('run_number_ledit') textChanged.connect(self._run_number_ledit_change)

self._data_path_widget.pathTemplateChangedSignal.connect(\
self.connect(prefix_ledit, qt. SIGNAL("textChanged\ self.handle_path_conflict)

(const QString &)"), self._prefix_ledit_change)

self.connect(run_number_ledit,
gt.SIGNAL("textChanged(const QString &)"),
self._run_number_ledit_change)

self.connect(self._data_path_widget,
gt.PYSIGNAL("path_template_changed"),
self.handle_path_conflict)




How to improve code

1. pylint for code formatting and style.

2. radon to compute.

- Cyclomatic Complexity (A — F from low - simple block to very high - error-prone,
unstable block)

- Maintainability Index score (A — C from very hight to Extremely low).

mxuser@mxVirtual:~$ radon cc mxcubeGit/Bricks/Qt4 *.py -a -nc
mxcubeGit/Bricks/Qt4 ProposalBrick2.py
. M 696:4 Qt4 ProposalBrick2.select proposal -
Global evaluation M 618:4 Qt4 ProposalBrick2.propertyChanged -
M 801:4 Qt4 ProposalBrick2.select todays proposal - C
mxcubeGit/Bricks/Qt4 SampleChangerBrick3.py
Your code has been rated at 8.54/10 M 819:4 Qt4 SampleChangerBrick3.propertyChanged - C
) M 1055:4 Qt4 SampleChangerBrick3.infoChanged -
Raw metrics mxcubeGit/Bricks/Qt4 TreeBrick.py
M 190:4 Qt4 TreeBrick.propertyChanged -
M 383:4 Qt4 TreeBrick.refresh sample list -

7 blocks (classes, functions, methods) analyzed.
Average complexity: C 3.2857 857

1653  |68.59 |NC
+

Fom e R e Form - e +

. mxuser@mxVirtual:~$ radon mi mxcubeQt4/Bricks/Qt4 *py -s
|docstring [171 [17.96 [NC mxcubeQt4/Bricks/Qt4 AdvancedBrick.py -
L

toeeeemeeem e S e b Foememeee- Fomomemee e + JmxcubeQt4/Bricks/Qt4 BeamSizeBrick.py -

| comnment [3.89 |NC mxcubeQt4/Bricks/Qt4_CharParametersBrick.py -

O ——— rA——— Fommmmm o oo + [mxcubeQt4/Bricks/Qt4 DCGBrick.py -
mxcubeQt4/Bricks/Qt4 DCParametersBrick.py -

lempty b 19'56 lNC i - mxcubeQt4/Bricks/Qt4 DetectorStatusBrick.py -

"""""""""""""""""""""" mxcubeQt4/Bricks/Qt4 DoorInterlockBrick.py -

mxcubeQt4/Bricks/Qt4 EnergyScanParametersBrick.py -
mxcubeQt4/Bricks/Qt4 GraphicsManagerBrick.py -

EMBL
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GraphicsManager hwobj

Example: creating a new centring position with 3 clicks

2 4 //' MiniDiff 4
4 Qt4 CameraBrick
« 5
TaskToolBox — 3 ShapeHistory Beaminfo
g Camera

CameraBrick <

1. Graphics are written from scratch with
based on native Qt4 Qgraphs items.
2. Easy to modify or adjust (more transparent
/ than Qub).

3. No need to define hwobj in several places.
4. GraphicsManager takes care of all
connections and function calls.

BeamlInfo

Camera




Graphics

- Main functions accessible via different controls.
- Easy way to customize the look.

1. HutchMenu
D

| Centre ‘

&

|Save‘

=]
s /
™

| Grid J
=
| Snapshot ‘

| Refresh ‘
@

| Align ‘
L4

| Selectall ‘

| Clear ‘

2. Popup menu (right click on the view)

~ Create a
S 3. Toplevel menu bar

\
Move beam mark Angle File View Graphicstools Help
Area Collect | Log Measure
| sum Create Centring point with 3 clicks Ctrl+1
Sample centring . n X . .

= Select all centring poin! Ctrl+7 Centring point on current position Ctrl+2
l M . ) L SEheetiy Deselect allitems Ctrl+8 Helical line Ctrl+3
Select all centring points Cerl+7 Omega: | 10. Clear all items ctrl+9 Grid with drag and drop Ctrl+4
Deselect all items Ctrl+8 Sample video Move beam mark Grid with 2 clicks Ctrl+s
Clear all items ctrl+9 P EAutomaticgrc s

Image scale »

4. Drag and drop toolbar

File View Graphicstools Help
Measure v Create v Selectall centring points Deselect allitems Clear all items Move beam mark
Collect | Log = Chat

Samnle rentrinn

5. Shortcuts:

Ctrl+1 - Create centring point with 3 click

Ctrl+2 - Create centring point on current position
Ctrll+3 - Create helical line

Esc - cancel command



Graphics

1. Basic graphics items available.
2. Qt4 _GraphicsManagerBrick to add, remove and customize items.

lﬂ selecte
29
3 1
X:579Y:588
v
2 .“ . (& Graphics items
All shapes
Display [ | Points [ | Lines [ | Grids | Displayall | | Hideall || Clearall |
No. Type Visible Selected Used for collection
1 Point 1 True True False
50 2 Point 2 True True False
3 Line 1 True True True
4 Grid 1 True True 0
3 Selected: | Change color |
& Points
36
\\ Lines
# Grids




Graphics manager brick

- Measurement tools, image scaling, beam mark move, rotation axis

' |
-
Q

Create

Measure

Move beam mark

Select all centring points ~ Ctrl+7
Deselect all items Ctrl+8
Clear all items Ctrl+9

Image scale N ’




Embedded matplotlib in MXCuBE

1. Well know tool for plotting scientific data.

2. No extra dependencies.

3. Zoom, navigation, image save and other build-in functions.

4. Curves, 2d maps, polar charts and 3D maps.

5. Qt4 _matplot_widget.py in progress and will substitute pymca plots.

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

mmmmmm




1. ubuntu 12, 14, (15), macos,
2. python and PyQt4 comes with ubuntu

event, python-louie, python-suds, python-numpy,
ymca

3. sudo apt-get install python-g
ython-scipy, python-matplotlib,
5. get code from git and run

Dependencies

Collect | Log | chat.

sample centring
Sample position Collection method
Standard Collection

omese:[10:2_||@|[~ 100 [ +] ramme[1012_|-| @~ 100 [ o] pr 102 |-| @00 [omEs)
Sample video g | Oclatensat [1012 | osclaonanoe:
e | Firstimage: ' Number of images:
1 Kappa: 1012 Phi:
Detector mode: Exposure time (s):
Energy (keV): 12.n7 ] MAaD

01
100
1012
004

‘Machine current

Proposal:(mx0000-MXDemo 1 2| Group: Set| | Machine state text
R Intensity moritor

Mode: ]

T Hutch temperature

Tree options | Hutch humidity
¥ & I manually-mounted Storage disc space
v & stndart-1 Interleaving 1:4
L - ° & Eneray
semplecentring Current: (00000 ke

) mx0000_1 (Point -no... 34/40
Wavelength: (0000 A

() mx0000_2 (Point -no... Subwedge 23 dont

e View Graphicscools ielp
Trai et | g
Sanplecencing
[
Omesa: 52002 0@/ 110 lkspos

&1

Snapshot
Data Frontlst Qoo o

@100 ~]leni o0

~ lsck ot 1)

100

Ssmotapestion

1@l 01 v e Colleczin
pir o

Zoom s+ o ®1® 057 © Charsctersation

| setectall | Pre

Rur|
Clear

| Pro

» No

=y

X:491V:15
(] Graphics items

Beam size
Horizontal:

Aperture
ET

Vertical: soum | Ve v/ O

Beamai
Horzonta 50 00
Vertca (=00 o |

sperture
soum

Hella Calecton
Energy Scan

X Spectrum
Advancad

Horizontaspacing 0100
Vetialspacing

B oraw |

Oclatanstre
Fintimsge: 1
Desactar mote
Energy ()

Resclucion () 00
Tansmision (4}
) shustariess
(S,

Folcer

Fefx mono)

Runnumber 1

cerctna

ohae ‘

000

T2

1000

Pl pame ma0000_1_s¢sechf

Colaction mathoc

Hthed: |

cle
Maveharizontal <3 (2]
o8

Move vericat

Wama Gean WAR( GeamRaighE () Unes msgesperine

Jderane/10735_206fapics 20151 13/RA_DATA

[ Remoce
Acquistion
Osellatonrange: 70
Nurmberf mages
o
| Exposuratime (s 004
_ Ao [—]
Subwedge s
Datalocation
Bravze

5 asacoquue

otect queve

Machine curert

Froposat | moooo - wxDemov | aroupt| | set .0 mA
Machine sace et

it e
Manualy mauntec v showsc-Detals || neenaty menter

Conting [ anua. = —

Huen tamperatie

Tree optons

Hotch iy

1 b manval-mowed

Storage dscspice

Crrcietposiion

In place
I enerar

a (oswotev

avetenges oo &

satto v <)
o Tamnision

seeto
< Resolution

satto )|

‘ Doorineriock ‘
e

‘ sy suzer ‘

n

(- e

‘ rseshrter ‘
ans

o foper S b cose

| selecing aves coniro

@ s |-

a as
pause |y name o

(11:1037) i ocerng e ot o130
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Conclusion

1. Qt4 version allows easy to implement new features and advanced methods
like interleaved collections, mesh scans, x-ray centring and others.

2. Qt4 is well documented and supported.

3. Reduced list of dependencies comparing Qt3 version.

4. Integrated matplotlib for scientific data plotting.

Future:
1. Full migration to Qt4 has been started.

2. No more new features to Qt3 bricks.
3. Qt4 version as a desktop version and possibly web version for remote

access.
4. Running code from and synch with git (lesson learned with 2 reps).
5. Bug reports and feedback are welcome!




Thank you for your attention




