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1 Introduction

« Application used to perform the position

calibration of currently operational wire scanners
In PS and PSB

« AIm IS to automatize the construction of
calibration tables of scanners before their
Installation in the corresponding machine

For different speeds
For both movements, in/home
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2 Calibration Bench 1~

- Based on the acquisition of laser

versus the observable :
potentiometer value

Laser Splitter Combiner  Photodiode

| onnection ro \
Motor

Projected position

- Two different calibration benches -> different calibration

configuration
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3 Analysis

« Needs

- Problems detected by the use of the application
« New requirements (by the “calibration team”)

« Obsolete architecture
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3 Analysis

« Needs

- Problems detected by the use of the application.
Difficulties to follow the workflow
Tedious handmade tasks
- Deploy calibration files
- Edition of the result
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3 Analysis

- Needs

- New requirements:
e Automation of handmade task

* New features:

« Edition: calibration tables edition, peak tables edition, application
settings edition.

* Deploy calibration tables and save to a repository
» Task simplification

« Addition of data visualization:
» Charts: calibration tables visualization, position check errors.

* Improve the workflow
* Less steps for the user

» Usability
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3 Analysis

\

« Obsolete architecture

- Difficult to maintain and add new requirements.
« Serious improvements were needed.

Expost/Edit caibration tables

Obsolete!
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Solution!!
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New Application

Using old data
structures
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4 Overview ExpertGUI

Device Control

FESA CLASSES Wire scanner

(BWSINJ)

PS.867.LASER

CAL.BWS.867.PS
PSB.867.LASER

CAL.BWS.867.PSB

&

5, Wire in

Laser Splitter

Connection rod
.
|
M

Projected position

Stepping Motors
(BOSTEP)

PS.867.DIODE
PSB.867.LASER

Combiner Photodiode

Xz
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Device Control

CERN

FESA
Wire Scanners &
Stepping Motors

TN

Settings

6/28/2017

ScanneriD

Domain

Single Scan | Import | Calibration | Check

General Parameters:
ScanPosition:
First
Last
Step Size (0.1mm)
Wire Speed
Scan Number
TotalNumber
Extrapolation

Polinomial Order

-50
50
10

ALLSPEEDS ~

1
202
LINEAR

PSB_129622_06-09-2016_14-39

Scan Updates
Current position ...
Current wire spead
Scan number
Elapsed time
Scans done
Scan remain

Current status

Import ..
500

15

201

0:00:00.495

202

0

SUCCEEDED
Edit Next

Acquisition

Undefined - Start

RAW DATA | Positions = Peak Error Potentiometer Values

=
Raw Data IN Plot - Jun 27, 2017 9:56:51 AM [5695] ©
1400
1350
1300
1250
306““ 31I‘]Uﬂ 32[‘“]0 33[‘!00 3‘"‘WU 35[‘!00 3§I‘]Uﬂ 37[‘“]0
BEIE EE TP E T T z
Raw Data HOME Plot - Jun 27, 2017 9:56:51 AM [5207] -
1400
1350
1300
1250
auﬂun 31[I|I][| azﬂun 33ﬁﬂ[l 34[‘lﬂﬂ SEI‘][IH 3ﬁ[llll[l STIS[II]
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Device Control

FESA
Wire Scanners &

Stepping Motors Acquisition

AN
~

Settings o

ScanneriD Domain

Single Scan | Import | Calibration | Check

General Parameters:
ScanPosition:
First -50
Last 50
Step Size (0.1mm) | 10

Wire Speed ALLSPEEDS  ~
Scan Number 1

TotalNumber 202
Extrapolation LINEAR ~

Polinomial Order
PSB_129622_06-09-2016_14-39 | Import ..
Scan Updates
500

Current position ...

Current wire spead | 15

- - - Scan number 201
Application Settings
Scans done 202
Scan remain 0
Current status SUCCEEDED
Edit Next

CERN
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Undefined - Start

RAW DATA | Positions = Peak Error Potentiometer Values

=
Raw Data IN Plot - Jun 27, 2017 9:56:51 AM [5695] ©
1400
1350
1300
1250
306““ 31I‘]Uﬂ 32[‘“]0 33[‘!00 3‘"‘WU 35[‘!00 3§I‘]Uﬂ 37[‘“]0
BEIE EE TP E T T z
Raw Data HOME Plot - Jun 27, 2017 9:56:51 AM [5207] -
1400
1350
1300
1250
auﬂun 31[I|I][| azﬂun 33ﬁﬂ[l 34[‘lﬂﬂ SEI‘][IH 3ﬁ[llll[l STIS[II]
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Device Con

FESA
Wire Scanners &
Stepping Motors

Y

%

Settings

ScanneriD

Single Scan

General Parameters:
ScanPosition:
First
Last
Step Size (0.1mm)
Wire Speed
Scan Number
TotalNumber
Extrapolation

Polinomial Order

PSB_129622_06-09-2016_14-39

Scan Updates

Current position

Scan number

Application Settings

Elapsed time
Scans done
Scan remain

Current status

CERN

Current wire spead

Acquisition

\1#.-'

Domain

Import | Calibration | Check

-50

50

10

ALLSPEEDS  ~
1

202

LINEAR v

Import .
500

15

201

0:00:00.495
202

0

SUCCEEDED
Edit Next

Undefined hd Start

‘RAWDATA Positions | Peak Error | Potentiometer Values

AW WEEES G S E 6 - omm =
Raw Data IN Plot - Jun 27, 2017 9:56:51 AM [5695] ©r
1400
1350
1300
1250
30600 31I‘]Uﬂ 32[IIIIU 33(‘!00 34[‘"!0 35(‘!00 3§I‘IUU 37[IIIIU
126 EE @ &) @ & E 6 =6 6E mm =]
Raw Data HOME Plot - Jun 27, 2017 9:56:51 AM [5207] b4
1400
1350
1300
1250
Sﬂl‘lﬂﬂ Sl[llll[l azﬂun 33ﬁﬂ[l 34[‘Iﬂﬂ SEI‘I[IH Sﬁ[llll[l STIS[II]
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Device Control

FESA
Wire Scanners &
Stepping Motors

N

Acquisition

N

Settings o

ScanneriD

Domain

Single Scan | Import | Calibration | Check

General Parameters:
ScanPosition:
First
Last
Step Size (0.1mm)
Wire Speed
Scan Number
TotalNumber
Extrapolation

Polinomial Order

-50

50

10

ALLSPEEDS ~
1

202

LINEAR -

PSB_129622_06-09-2016_14-39 | Import ..

Scan Updates

Current position

Scan number

Elapsed time

Application Settings

Scans done
Scan remain

Current status

CERN

Current wire spead

500

15

201
0:00:00.495
202

0
SUCCEEDED

Edit Next

Undefined hd Start

RAW DATA | Positions = Peak Error Potentiometer Values

Analysis and Tables

=
Raw Data IN Plot - Jun 27, 2017 9:56:51 AM [5695] 7
1400
1350
1300
1250
30600 all‘lUﬂ 32[IIIIU 33[‘!00 34[‘"!0 35[‘!00 SEI‘IUU 37[IIIIU
W W EE L G S E 6 m o m a
Raw Data HOME Plot - Jun 27, 2017 9:56:51 AM [5207] ©
1400
1350
1300
1250
Sﬂl‘lﬂﬂ Sl[llll[l azﬂun 33ﬁﬂ[l 34[‘Iﬂﬂ SSI‘I[IH Sﬁ[llll[l STIS[II]
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Device Control

FESA
Wire Scanners &
Stepping Motors

N
S
Settings o

ScanneriD

Single Scan | Import | Calibration | Check

General Parameters:
ScanPosition:
First -50
Last 50
Step Size (0.1mm) | 10

Wire Speed ALLSPEEDS ~
Scan Number 1
TotalNumber 202

Extrapolation LINEAR -

Polinomial Order

/’ Scan Updates

Current position 500

Current wire spead | 15

. . . Scan number 201
Application Settings
Scans done 202
T Scan remain 0
_-' = Current status SUCCEEDED
Edit Next

CERN

Acquisition

Domain

Edition

speed_15_direction_in.dat

Position
-50.0
-49.0
-48.0
-47.0
-46.0
-45.0
-44.0
-43.0
-42.0
-41.0

Undefined hd Start

itions Peak Error Potentiometer Values

RAW D,

BEEE =T EIEEETE:T T =2
Raw Data IN Plot - Jun 27, 2017 9:56:51 AM [5695] (]

PSB_129622_06-09-2016_14-39 | Import ..

1400

1350

Analysis a bles

1250

30000 31000 32000 33000 34000 35000 36000 37000

ERREEE =PI T =
Raw Data HOME Plot - Jun 27, 2017 9:56:51 AM [5207] ©
i, 9
1400 Ed
1350
1300
1250
30000 31000 32000 33000 34000 35000 36000 37000

Peak 1 Pot

34240.0
34201.0
34162.0
34132.0
34090.0
34055.0
34022.0
33985.0
33952.0
33918.0

AN, 7A6

Peak 2 Pot

34348.0
34310.0
34264.0
34239.0
34197.0
34161.0
34127.0
34087.0
34050.0
34012.0



FESA
Wire Scanners &
Stepping Motors

N

ScanneriD Domain

Single Scan | Import | Calibration | Check

General Parameters:

ScanPosition:

Deploy

Git

Edition

speed_15_direction_in.dat

Position

SS,' -50.0

Undefined hd Start

RAW DATA | Positions = Peak Error Potentiometer Values

oy -49.0

-48.0
-47.0
-46.0
-45.0
-44.0
-43.0
-42.0
-41.0

First -50
Last 50
Step Size (0.1mm) | 10

Wire Speed
Scan Number
TotalNumber
Extrapolation

Polinomial Order

ALLSPEEDS ~
1

202

LINEAR -

Peak 1 Pot

34240.0
34201.0
34162.0
34132.0
34090.0
34055.0
34022.0
33985.0
33952.0
33918.0

Peak 2 Pot

34348.0
34310.0
34264.0
34239.0
34197.0
34161.0
34127.0
34087.0
34050.0
34012.0

PSB_129622_06-09-2016_14-39 | Import ..
Scan Updates
Current position 500
Current wire spead | 15
. . . Scan number 201
Application Settings Bapsedtme | 00000dss
Scans done 202
Scan remain 0
Current status SUCCEEDED
Edit Next

CERN
\ 6/28/2017
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=
Raw Data IN Plot - Jun 27, 2017 9:56:51 AM [3695] A
1400
1350
Analysis and Tables
1250
30000 31000 32000 33000 34000 35000 36000 37000
W GEHEL O S E 6 m E a
Raw Data HOME Plot - Jun 27, 2017 9:56:51 AM [5207] A \
1400 > FRNLET, 26 T AY| N |
1350
1300 3
%
,
1250
30000 31000 32000 33000 34000 35000 36000 37000
N
g

Scans Logging
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Overview ExpertGul

Main functionality:

« Hardware Initialization

« Single Scans

« Calibration

« Import Scans

« Check

« Analysis (calculations and visualization)

6/28/2017
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4 Overview ExpertGul

Workflow overview
/7
HW _ |
> (e
\‘B

Import
(old
Calibration)
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Calibration

6/28/2017

Data Visualization

4 Overview ExpertGui

o 14 prss s (33017 1R T ey
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Calibration Files

| |speed_15_direction_in.dat

| |speed_15_directicn_home.dat

| |speed_10_direction_in.dat

|| speed_10_direction_home.dat

|| History.log

|| PSB_129620_speed_15_in.tmp

| |PSB_129620_speed_15_hometmp
|| PSB_129620_speed_10_intmp

| |PSB_129620_speed_10_hometmp

=] PSB_129620_p0_s10_scan0.xml
= PSB_129620_p0_s10_scanl.saml
|=] PSB_129620_p0_s10_scanZ.xml
= PSB_129620_p0_s15_scan0.xml
|==} PSB_129620_p0_s15_scanl.amml
=] PSB_129620_p0_s15_scan2.xml
|2 PSB_129620_p1_s10_scanO.xml
= PSEB_129620_p-1_s10_scan0.xml
PSE_129620_pl_s10_scanl.xml
PSB_129620_p-1_s10_scanl.xml
PSE_129620_pl_s10_scanZxml
= PSB_129620_p-1_s10_scan2.xml
|== PSB_129620_p1_s15_scanO.aml
|= PSB_129620_p-1_s15_scan0.xml
|2 PSB_129620_p1_s15_scanl.xml
= PSB_129620_p-1_s15_scanl.xml
|2 PSB_129620_p1_s15_scanZ.xml
|} PSB_129620_p-1_s15_scan2.xml
|=] PSB_129620_p2_s10_scanO.xml
= PSB_129620_p-2_s10_scan0.xml
|== PSB_129620_p2_s10_scanl.amml
|= PSB_129620_p-2_s10_scanl.xml
|2 PSB_129620_p2_s10_scanZ.xml
= PSE_129620_p-2_s10_scan2.xml
|2 PSB_129620_p2_s15_scanO.xml
[ PSB_129620_p-2_s15_scan0.xml
|=] PSB_129620_p2_s15_scanl.xml
= PSB_129620_p-2_s15_scanl.xml

19



4 Overview ExpertGui

HW
Initialization
o~
Calibration

i
i
I .ﬂ

C\w
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4 Overview ExpertGui

HW
Initialization
hY
Calibration —>

i
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4 Overview ExpertGul

Deploy
HW
Initialization /‘”7
W}f
—>
A L

4
. /

\z

Wire scanners

6/28/2017 22
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5 Architecture

New Bl Software guidelines:
« ExpertGUIs moving to JavaFX

« Unification under common architecture base on
Model — View — Controller (MVC)

modularity, reusability, maintenance, extensibility.

6/28/2017
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5 Architecture
ExpertGUIs moving to JavaFX

- Bl - SW section utilities.

Tools develop by the section
Common development guidelines

« CO standard components have been included.
(https://wikis.cern.ch/display/GUI/Reference+Guide)

General frame.
RBAC Authentication.
Logger utilities.

« Current state: Combination of JavaFX with Swing
components.
© Property system and bindings, fxml, css.
® Missing features from swing

CE{W
{ ‘ 6/28/2017
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https://wikis.cern.ch/display/GUI/Reference+Guide

5 Architecture

Using a variation of the MVC —
Model - View - Presenter

- Model: Business logic: Scans data, analysis data, lookup
tables calculation, errors, scan parameters, application

settings.

« View: fxml files with view controls

- Presenter:
= Receives the user inputs from the view. It asks to the model to

operate accordingly.
= Presentation of the data in the view.

cgfﬂl
{ ‘ 6/28/2017
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5 Architecture

Using a variation of the MVC

« Model - View - Presenter

This project:
Decoupling existing content
Focus in modularity in the business logic
Group views and components

CE{W
{ ‘ 6/28/2017
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FESA

Presenter
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Help

[ Single P Imp_ortﬂCalibratianVH-ﬁCheckV“

scannerid [| 1 | Domain | Undefined ~ | Mounting hole | 1 - | start |

General Parameters:

ScanPosition:
First | -50
Last | 50

Step Size (0.1mm) | 10

Wire Speed | AuspeEDS  ~
Scan Number | 1
TotalNumber [ 202 i
Extrapolation LINEAR -
Polinomial Order 1

| Calibration Cancel

Scan Updates

RAW DATA | Positions | Peak Error | Potentiometer Values |

A R ] ] b S E e L) @ 6 E o m =]
I o
e | (v A H WEEE L G S E S R e el
1 Lo

Current position ... | |

Current wire spead \—I

Scan number ‘—|

Elapsed time ‘7|

Scans done ‘7_|

Scan remain [—|
\

Current status |

Edit Mext

|

6/28/2017




# FWS calibration bench GUE  FEC: cfv-867-bwscal | Scanner BWSIN v.1 - CAL.BWS867.PSB | Laser: BOSTEP v.31 - PSB.867.LASER |@cwe-513-voll02.cern.ch
Help

ScannerlD | 129613 Domain | PSB * | Mounting hole | Horizontal -

Single Scan | Import | Calibration | Check

RAW DATA | Positions | Peak Error | Potentiometer Values

A | [ || A e &S S R e

General Parameters:

(]

ScanPosition:

First -50

Last 50
Step Size (0.1mm) 10

Wire Speed ALLSPEEDS ~

Scan Number
TotalNumber

Extrapolation

1
202

LINEAR B

Polinomial Order 1

Import ..

™

i b NG S0 E S 4 eCi e A =1

EARNE RN O Ranfiochrr fisn]

Scan Updates

Current position ...
Current wire spead
Scan number
Elapsed time
Scans done

Scan remain

Current status

Console | Tasks
15:29:49 - System propoperty 'app.version' not specified e

15:20:40 . Swetam aranarty 'ann nama' nnt cnaci fiad

o] <none> ¥ | LSMOTOR: Done :) - system initialization completed --- %

CERN
\ 6/28/2017
.—/



/ Future and Conclusions

« The new application is:
- easier to maintain and take over by other persons.
- ready to be extended.

« Improvement in the calibration process.
avoid handmade tasks
better visualization adapted to the user needs

CE/RW
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Questions

CE/RW
\
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Thank you



3 Overview ExpertGui

Device Control

FESA CLASS

BWSINJ
(Wire scanner Injection)

BOSTEP
(Step In Motors)

CE/RW
{ ‘ 6/28/2017
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Devices
PSB

CAL.BWS.867.PSB

PSB.867.LASER

PS

CAL.BWS.867.PS

PS.867.LASER
PS.867.DIODE

31



# FWS calibration bench GUL FEC: cfv-867-bwscal | Scanner: BWSIMI v.1 - CAL.BWS.867.PSB | Laser: BOSTEP +.31 - PSB.867.LASER |@cwe-513-voll02.cern.ch
ScannerlD | 129613 Domain | PSB - Horizontal - Start
Single Scan | Import | Calibration | Check
. RAW DATA | Positions | Peak Error | Potentiometer Values speed 10 direction_home.dat
General Parameters:
- — Positi Peak 1 Pot Peak 2 Pot
ScanPosition: HH el [»)pd [« dH dE D@2 EEEmmem J | o — PR
First 50 Potentiometer Values - Jun 28, 2017 3:37:42 PM [17041] ©7 | 400 34623.0 34533.0
Last 50 -48.0 34593.0 34505.0
Step Size (0.1mm) | 10 -47.0 34558.0 34472.0
-46.0 34533.0 34439.0
Wire Speed ALLSPEEDS ~
50 -45.0 34415.0 34512.0
Scan Number 1 -44.0 34475.0 34399.0
SIS 202 -43.0 34440.0 34354.0
Extrapolation LINEAR - -42.0 34409.0 34320.0
Polinomial Order -41.0 34379.0 34289.0
0 -40.0 34351.0 34265.0
-39.0 34318.0 34230.0
PSB_129613_28-06-2017_14-38 | Import .. 380 34285.0 34201.0
-37.0 34262.0 34175.0
-36.0 34141.0 34230.0
Scan Updates -50 -35.0 34196.0 34110.0
-34.0 34164.0 34081.0
Current position ... -130
-33.0 34139.0 34053.0
Current wire spead | 15 320 34109.0 34022.0
Scan number 75 -31.0 34079.0 33985.0
Elapsed time 0:00:17.390 -100- -30.0 34053.0 33964.0
Scans done 76 -29.0 33930.0 34018.0
Scan remain 126 -28.0 33980.0 33899.0
Current status SUCCEEDED -27.0 33961.0 33870.0
-26.0 33928.0 33851.0
-1504
Edit Next | | | | | | | | -25.0 33811.0 33901.0
26000 28000 30000 32000 34000 36000 38000 <0000 P 5 v
Console | Tasks
15:37:42 - Nb scans per speed 101 1
15:37:42 - Nb of data records missing: 0 |
< >
©] <none= ¥ Nb of data records missing: 0 ¥

CERN 6/28/2017



CERN

ScanneriD | 129613

Single Scan | Import

General Parameters:

Scan Updates

Domain

Calibration | Check

# FWS calibration bench GUE  FEC: cfv-867-bwscal | Scanner: BWSINI v.1 - CAL.BWS.867.PSB | Laser: BOSTEP w.31 - PSB.867.LASER |@cwe-513-voll02.cern.ch

PSB - yunting hole | Horizontal - Start

RAW DATA || Positions || Peak Error | Potentiometer Values

speed_10_direction_home.dat

Peak 1 Pot

ScanPosition: b Y N R = N FANER <5 5] 0] =
First 50 Wire speed 10 m/sec - Jun 28, 2017 3:37:42 PM [101] =
Last 50 120
Step Size (0.1mm) 10
100
Wire Speed ALLSPEEDS ~
Scan Number 1 80
TotalNumber 202
60
Extrapolation LINEAR b
Polinamial Order 40
204
PSB_129613_28-06-2017_14-38 Import .. T T T T T
-40 -20 0 20 40
e = R P R RS E= I T = EAE Y o |- e
Wire speed 15 m/sec - Jun 28, 2017 3:37:42 PM [101] 2

Current position ... = -130
Current wire spead | 15 %9
Scan number 75
30+
Elapsed time 0:00:17.390
Scans done 76 25
Scan remain 126
Current status SUCCEEDED 207
15
Edit Next T T T T T
-40 -20 1] 20 40
Console | Tasks
15:37:42 - Nb scans per speed 101
15:37:42 - Nb of data records missing: ©
<
B <none> ¥  Nb of data records missing: 0

-50.0
-49.0
-48.0
-47.0
-46.0
-45.0
-44.0
-43.0
-42.0
-41.0
-40.0
-39.0
-38.0
-37.0
-36.0
-35.0
-34.0
-33.0
-32.0
-31.0
-30.0
-29.0
-28.0
-27.0
-26.0
-25.0

38200.0
34623.0
34593.0
34558.0
34533.0
34415.0
34475.0
34440.0
34409.0
34379.0
34351.0
34318.0
34285.0
34262.0
34141.0
34196.0
34164.0
34139.0
34109.0
34079.0
34053.0
33930.0
33980.0
33961.0
33928.0
33811.0

Peak 2 Pot

31062.0
34533.0
34505.0
34472.0
34439.0
34512.0
34399.0
34354.0
34320.0
34289.0
34265.0
342300
34201.0
34175.0
342300
341100
34081.0
34053.0
34022.0
33985.0
33964.0
34018.0
33899.0
33870.0
33851.0
33901.0

~
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