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WHAT DO WE NEED ON THE CMI DAQ SIDE 1/2

• Full (remote) control over the Hardware Units: 

• Digitiser (upto 400 MB/s uncompressed) 

• data reduction on CPU/server: pedestal substraction, peak finder (Time, Signal Integral) 

• Pixel Camera (1 Mpixel, 12 bit, 120 fps - 180 MB/s uncompressed) 

• data reduction on CPU/server: blob finder, centroiding (x,y, amplitude) 

• plenty of “slow” devices: Delay Generator, Translation/Rotation stages, Temperature, 
Humidity, Vacuum sensors. 

• quick-device-implementation interface 

• Easy device selection, configuration, and data storage/access, tree structure: 

• practical need: prepare a list of “step-by-step” instructions = how the group of detectors can 
do a multi-dimensional scan over two (standard scan) or more parameters - a la “shoot-and-
forget” 

• data storage format and mechanism is not critical (preference to HDF5), but we want to 
move high level analysis tools as close as possible to the beginning of the data acquisition 
chain - rich graphics (!)
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• centralised control system over many experiments in the labs 

• safety nets and provisions for device moves without cross-talks between setups, 
but not being "difficult"  

• 1 user friendly GUI for a variety of experiments 

• plenty high-level data analysis including graphical input and output 

• 2D and nD histograms, projections, slices 

•  gates, signal expressions (math), 

• user defined scans: 

• multi-dimenstional scans (iterative acquisition, small increments of single 
parameter)   

• user extensibility (should be easy for students to add new functional)  

• secondary analysis
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PYTHON:

Interpreted & Object oriented,  
High-level built-in data structures 
Dynamic typing & dynamic binding  
- is acknowledged for Prototyping, Rapid Application Development, scripting, and 
“glue” language to bring different components together 

In general the syntax is simple and easy to learn (good for students!) 
The syntax rules force one to write clear and readable code  
- reduces the maintenance cost 

Python code is built around modules and packages  
- encourages program modularity and code re-use 

Exception-based error handling 
Extensive standard libraries and large variety of third-party modules for virtually every 
task 
Embeddable within applications as a scripting/interactive interface 
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NEXT FEW SLIDES FROM  
ALEXANDR BYKOVSKY “JAVA VS PYTHON PLATFORMS COMPARISON”
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https://www.youtube.com/channel/UCaQMB2Rg4IEWl8X8hJlM40A
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PYQTGRAPH 

PURE PYTHON 
GUI AND GRAPHICS 
BASED ON QT AND NUMPY 

SUPPORTED ON: 
WINDOWS 
LINUX 
MACOS
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GUI USING PYQTGRAPH / VIRTUAL SCOPE
• Digitiser TineServer at 10 Hz (two channels) are sending a pulse 16384 (x4 byte, x2 

channels) 128 KB/s  

• Python GUI manages fine,  target data stream x10^3  

• this GUI realisation has 702 lines of code (including comments and redundant code)
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GUI USING PYQTGRAPH / CODE EXAMPLES
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CMIDAQ HDF5 DATA MODEL (STANDARD TOOL “HDF5VIEW” IN JAVA)

Tine context name, contains serves ADQ214, QC9514

the servers are used (NOW) within an  
- experiment called “FEL-2-simulator” 
- run tag “run000001”, contains 

- Configuration settings of the HW units 
- Data as HDF5 datasets for every DAQ 

not related to the GUI, but rather 
to the Tine tools used  

- every “experiment” access rights have to 
be restricted  only to the devices assigned 

to this  experiment 
- [say only 5 out of 50 devices]
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Many Thanks! 

 to Philip Duval and Mark Lomperski for the 
introductory course to TINE and helping me to sort 
out several not really obvious problems in the 
implementation and possibly misuse of the 
framework. 
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to-do: 

- user & experiment & server restriction rules 

- existing Tine services are not used by us a lot yet (wish to use as 
much as applicable in our case) 

Comments and advices are welcome and will be highly 
appreciated. 

Thank you!  

19


