The CERN ARC software

Introduction

The ARC software used with the test station has been customized for the specific needs of the automated hybrid test with thermal cycles. These modifications are contained within the standard ARCS code and are switched on by flags in the main ARCS configuration file. The ARCS part is being developed at Aachen IIIB, while the specific teststation parts are being written at CERN. The interface between both is described below.

Due to incompatibilities with the LabView Versions 6.0 and 6.1, the evolution of the standard ARCS and the test station ARCS is now proceeding separately. We hope to unify them again in the future. This means that the DAQ part of ARCS that we are using, has remained at Version 6.0.

The use of the test station software requires LabView 6.1, either the free runtime engine for running the binaries or the full development kit to edit and run the sources.

General concepts

Configuration files

ARCS_main_config.cfg

This is the standard ARCS configuration file. If you are running the binary it resides in the same directory as the ‘.exe’ file. If you are running the vi itself, this is the ‘default directory’ which is usually the directory where LabView has been installed (something like C:\ Program Files\National Instruments\LabVIEW 6.1). The relevant lines in this file are:

· line 4 contains the directory where all output is stored

· cern: 1, teststation: 1, these 2 lines tell ARC S to switch to the test station version

· operator modus:1 tells ARCS to perform an automatic test by executing the selected measurement script. If this is set to 0 the measurement script is ignored and ARCS runs in manual operation.

· ARC xxxxxxxx lines contain the ARC board addresses of the setup in binary notation, starting with the MSB. In our setup there are 2 of these lines.

All other lines have no meaning for the test station software, either because they are not used, or because they are overridden. If you make changes to this file, be aware of the fact, that ARCS expects some of the information at specific line numbers. Never change the order of the lines, nor erase or insert lines.

Operators

The configuration file containing the names of the operators is called operators.cfg and resides in the vi directory. If you are running the binary, this is the directory where the executable resides. If you are running the vis it is the directory where the vis are.

The file stores each operator name in a single line. The first entry is the default presented in the dialog selection box. The last line should always read ‘new’ to allow adding new names in an interactive way. New names are inserted at the beginning of the file. 

If you want to remove names from the operator list, you can simply erase the line from the file. In the same way you can add names directly to this file instead of using the ‘new’ option in the dialog selection box.

Measurement scripts

The measurement scripts are files containing the different steps of an automated measurement. The format for these files is described in another document (Testproc.doc). The file extension should always be ‘.cfg’. The ARC software scans the vi directory for configuration files (the directory where the executable resides, if you are running the binary, or the directory where the vis are if you run them directly). It does so by checking the file extension and looks for a line in the file reading ‘name: xxx’, where ‘xxx’ is an arbitrary and unique description. This is the entry you will get in the dialog selection box.

Communication with ACDC

The communication with the slow control software (ACDC) is done via the TCP and UDP protocols. ARCS sends its requests for temperature settings and pulser switching to ACDC using the TCP protocol on port 2056. The response from ACDC containing information on humidity, temperature and pulser status, uses the UDP protocol on port 2000. The test station software bypasses the TCP connection implemented in the original ARCS software, using its own VIs. This means, that changes of the TCP address and port in the TCP/UDP panel of ARCS have no effect. If you need to change them, you have to change it in the code (it is planned to remove this ugly feature in future releases). The UDP settings can be controlled from the panel.

Output

All output is written to the directory specified in the main ARCS configuration file (see above). For each run a subdirectory is created using the date and time to give it a unique name. 
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Note: For the time being the program overwrites ARCS_main_config.cfg at the beginning of the run and sets it back at the end. If you terminate the program during the run (i.e. not using the Abort button), the file is not set back properly, and you should edit it manually to fix the output data directory!

Run.cfg

This file is generated at the beginning of a measurement. It contains the operator’s name, the hyrid Ids and the name of the measurement script.

Pedestal and noise

These files are named xxxxxxxxxxxxxx_peddecon.yyy, where xxxxxxxxxxxxxx is the hybrid ID and yyy is a progressive number. The files contain two columns with the pedestal and noise values for each channel. The data is taken in deconvolution mode with the inverter stage on.

Detected opens

The files named xxxxxxxxxxxxxx_opens.yyy contain a list of channels that were considered open. xxxxxxxxxxxxxx stands for the hybrid ID and yyy is a progressive number.

Detected shorts

These files contain a list of channels that were considered shorted. They are named xxxxxxxxxxxxxx_shorts.yyy, where xxxxxxxxxxxxxx is a gain the 14-digit hybrid ID and yyy a progressive number. The shorts should always show up in pairs of consecutive channels. If you find a huge amount of entries in these files, the hybrid was not initialized properly. This can happen for example if the PLL fails at low temperatures.

Final report

This file is named xxxxxxxxxxxxxx_report.txt where xxxxxxxxxxxxxx is the hybrid ID. It contains a summary of the shorts, opens and noisy channels that were detected in the run.

Interface with ARCS

The ARCS source code interfaces with the test station software at 4 points:

· teststation_start.vi is the top level starting point. It contains the dialog for the hybrid registration and the operator and test selection. It writes this information to a configuration file and calls ARCS.vi.

· teststation_register_hybrids.vi is called by ARCS.vi. It is a relic and used to contain the hybrid registration. Now it only reads the information from the configuration file created by teststation_start.vi and passes it to ARCS.vi.

· teststation_Init_ARC.vi is called by ARCS.vi. It gets the ARC board addresses with the corresponding hybrid IDs and initializes ARC boards and hybrids.

· teststation_MAIN.vi is called by ARCS.vi. This is the entry point for the measurement itself. Depending on the status of the ‘operator modus’ flag in ARCS_main_config.cfg it either switches to manual operation (operator modus:0) or to automatic measurement (operator modus:1).

