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1 Introduction

This report gives a short description of the projects I have been involved
in during my stay as a Non Member State Summer Student at the European
Organization for Nuclear Research (CERN). All my work took place within
ISOLDE collaboration, in the EN-STI-RBS section.

2 Extraction from CALS.

The main task was to automate the process of extracting device parame-
ters from the CERN Logging Database. Currently, there are two ways to do
it. First, to use Java API and optionally a generic Graphical User Interface
(called Timber). Second, to use pytimber package, which is a Python library
that allows to access the data stored in the CERN Logging Database.

Thus, the goal of this project was to extract device parameters values that
were missing in the received excel file (Fig. 1).

To accomplish the goal, the second approach to data extraction was imple-
mented. Thus, the script works in the following way:

1. Timestamps are read from timestamp.txt

2. Device parameters are read from parameters.txt

3. Extracted data is written to currentTimestamp.csv file with standard de-
viations in percentage (the percentage, standard deviation makes of values
at zero point timestamp) that are computed using parameter values fluc-
tuations in the window of 5 minutes margin around timestamp (Fig.2).
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Figure 1: Yield MR-TOF file with missing device parameters values

Figure 2: Final currentTimestamp.csv file

2.1 SWAN and Pytimber

If the user of the script does not have python and all the necessary packages
installed locally on computer, it is also possible to run the script on SWAN
(Service for Web based Analysis). SWAN is a platform to perform interactive
data analysis in the cloud so there is no need to install necessary packages
locally.

The way pytimber works is rather simple.
The code in Fig.3 returns the python dictionary where the key is a device

parameter values with lists of timestamps and values as key values.
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Figure 3: Extracting data using pytimber

Figure 4: Extraction result

3 Streaming of pressure data through web-services

The task was to automate the process of reading and saving the data from the
XGS-600 Gauge Controller, which can be used for further analysis if necessary.
This pressure readout was implemented in two ways.

3.1 Using labview

As shown Fig.5, the labview program communicates with gauge controller through
RS-232 port and writes a command #000F

¯
to it to dump all pressure values.

Afterwards, the values are read and displayed with timestamps in the respective
windows.

Figure 5: Labview block diagram

This labview program will be used in the near future by David Leimbach,
who is doing his master thesis at CERN, in his experiment to measure electron
affinity of At. Also, it can potentially be used in offline ISOLDE since the same
Gauge Controller is used there as well.
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Figure 6: Labview front panel

3.2 Using python on raspberrypi

Figure 7: timestamp.txt file as created
on raspberry pi

Python script has been written
to read presssure values from RS-232
port and plot it online over times-
tamps using plot.ly api. In addi-
tion, the script also writes the data
with timestamps to the local text file
whose name is timestamp.txt

However, the raspberrypi can-
not be configured to run the python
script automatically everytime it is
rebooted, because Plot API does not
fill in the list of API keys, which
are needed to plot data online, as it
should every time the script is run.
Therefore, after each reboot the user
has to remotely connect to raspber-
rypi and change API keys that are
generated on the plot.ly website.

The raspberrypi with the python
script on it is currently being used
in CaO production experiment imple-
mented by Dr. J. P. Ramos (EN-STI-
RBS).
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4 Visual target documentation

Technicians who work in target and ion source production often take photos
of the targets because there are always differences in a way each one is produced.

The idea was to automate the process of taking pictures by running a script
on raspberrypi that would control 2-3 web cameras connected to it, which are
fixed on a tripod, and take photos every few seconds. At the same time, the
target can be placed on a slowly rotating table. Afterwards, the pictures can be
saved to easily accessible public folder.

To take the idea further, it is possible to push the pictures to Autodesk
Remake software to create 3D image from them. If accuracy is high enough, the
obtained model can be used to evaluate the distance between arbitrary elements
of the target when necessary.

Figure 8: First version of 3D model

On Fig.8, the first version of
the 3D model of the target is
shown, which was created by tak-
ing photos with only one web cam-
era. This result can be im-
proved by using more cameras,
taking more pictures and organiz-
ing a more favorable surrounding.
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