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ABSTRACT

A description of the multi-crate CAMAC data acquisition software for 

multi-wire proportional chambers and silicon detector used for particle tracking at Fermilab MTEST (Meson Test Beam Facility)

Introduction

MTEST tracking consists of three multi-wire proportional chambers (MWPCs) and  one silicon detector.  Each detector is several meters downstream from  its nearest neighbor, and has its own crate of  CAMAC control and acquisition modules.  A CAMAC crate located adjacent to the control room is used for trigger support functions. The  five CAMAC crates are connected via a parallel branch cable driven by a Jorway 411S controller. The 411S is connected via SCSI bus to a PC clone running Fermi Linux located in the control room. This machine has two network interfaces: one for wide area access, and one for a private network within the control room. Raw tracking data will be made available via this private network as disk files. 

In the MWPC crates, MWPC data is fed to LeCroy 3377 TDCs. The TDCs are connected together via FERABUS, and dump data to one or more LeCroy 4302 16Kbyte memories.

The silicon detector is controlled and readout with custom built modules, but also dumps data to a LeCroy 4302 memory.

This document describes the software that controls and reads the CAMAC modules in the four detector crates, and writes raw data to a output file.

Overview

At this time, MTEST beam occurs in short spills once every minute. Readout is triggered by the first memory that becomes ¾ full (about 12K words).  When this memory reaches the ¾ full condition, it exerts a NIM overflow and a LAM which is detected by polling. The NIM overflow is fed back to a trigger veto while the memories in each crate are read. Data is then written to a text file.  At the end of the spill and data readout, a trigger is sent to a Fermi RFD02 module to indicate the data file can be closed. One data file is produced per spill. Memory readout is expected to occur on the order of 3-4 times per spill. Errors encountered from routines accessing the CAMAC modules are reported to stdout.

Running the program

To access the mtest software, invoke the ups setup command:

% setup mtest

% cd $MTEST_DIR/bin

% mtest

The mtest program has the following switch options:

Usage:  mtest [-r <run number>]

                       [-f <data output file name>]

                       [-d <dump events to screen>]

                       [-s <spills before stopping>]

                       [-e suppress status output]

                       [-l suppress file output]

  -r Integer. Override automatic run number generation. The automatically generated run number  consists of the numeric month, day, hour (military), minute, and second. The time is used only to generate unique numbers, and does not provide any information other than sequence. Note: A run number supplied with the -r switch will be used for one spill only. Subsequent run numbers will be automatically generated using the method described above.

  -f unquoted String. Override automatic file name generation. Automatically generated filenames are the run number with the file extension .dat. The file extension can be modified with the FEXT definition in file include/mwpc.h. The default action is to write data files in the same directory where the mtest program is started. Note: A user supplied filename will be used for one spill only. Subsequent filenames will be automatically generated using the method described above.

  -d Write events to stdout, decoding header and data fields. Note that this produces a large amount of output, and should be used for debugging purposes only.

  -s Integer. Exit the data taking program after the specified number of spills. The default action is to run forever.

  -e Do not print the following periodic status message to stdout (the console where the mtest program is run).

% run 1021101437, spill 0, maxpolls 844, words last read 32344 

This message is printed once every 100 spills (configurable in src/mwpc.c). The run 

number was automatically generated for October 21, 10:14:37AM. The maxpolls field indicates the number of times the memory was polled the maximum allowed times (configurable in src/mwpc.c) but found no data. The words last read field indicates the total number of data words read from all memories in the last readout.  The default action  is to print this status message.

  -l (the small letter L) Suppress writing data to a file. The default action is to write a data file.

Examples of program switch usage:

mtest -l    - run the program but do not write any data to data files. This mode is

                  useful for coarse system checks.

mtest -l -d -s1  - run the program without writing data to files, but decode the data and

                           display it. Stop the program after 1 spill.

mtest      - run the program, and write the data to data files in the current working                            

                 directory using automatically generated run numbers and data file names. 

Re-Configuring the CAMAC crates and modules

There are 3 files involved in configuring the definitions and data structures for the CAMAC crates and modules.

include/mwpc.h - crate and slot number definitions, MODULE typedef

src/mwpc.c - init_modulestructs routine. Declares and initializes MODULE data structures and adds the MODULE structures to arrays of modules of the same type named TDCarr, BDRVarr, and MEMarr.

src/mtest.c - declares the module arrays TDCarr, BDRVarr, and MEMarr. The dimension of these arrays must accommodate the number of MODULE declarations and assignments in the init_modulestruct routine. The dimension of these arrays is set in the declaration section of src/mtest.c. Individual modules can be eliminated from the configuration by not assigning its MODULE structure to the array containing other modules of the same type. The mwpc library routines skip over NULL MODULE pointers.

Building the program

The mtest program uses 4 libraries:

lib3377.a - Low level routines for initialization of the LeCroy 3377 TDCs.

libslcn.a - Routines for initialization/readout of the Silicon detector modules.

libmwpc.c - Higher level routines for initialization/readout of the LeCroy 3377 TDCs,

LeCroy 4302 memories, Fermi RFD02, and miscellaneous CAMAC driver related functions.

libsjy.a - Jorway controller CAMAC library produced by the sjyLX product. This library is not built by the mtest build procedure as are the previous 3 libraries.

Build commands:

% setup mtest

% cd $MTEST_DIR/src

% make clean

% make

The makefile produces the executable program /bin/mtest. The build should not generate any warnings.

Trouble shooting hints

In no particular order:

Symptom: Repeated messages about no Q response

Possible causes: Crate powered off, module slot not configured correctly, sjyLX library sjylib.a was built for the 73A controller instead of the 411S controller, module bad

Symptom: Run status message does not update.

Possible causes: None of the memories are filling with data because there are no triggers, or the memories are filling at a very low rate and will take some time to reach ¾ full. Both conditions can be checked by observing the trigger scaler.

Symptom: Data file always contains 10 spills.

Possible causes: RFD02 not getting an end of spill trigger. Ten spills was chosen as a safety cutoff so data files do not grow too large.

Symptom: Data file does not contain any data for one of the memories read out.

Possible causes: The routine that writes to a data file does not write anything if a memory buffer contains no words. The number of words contained a given memory is determined by reading the memory address register.

TDC control register settings

3377 TDC control registers are set in src/mwpc.c, init_3377 routine. All TDCs with the exception of the last TDC in a crate are given the following settings.

Mode - Common Stop, Single Word

Control register 0 - non-buffered mode, ECL readout, leading edge only, skip header if no data, module id (vsn) is sequential numbering of TDCs.

Control register 1 - fast Fera mode (no ACK),  event numbers start a 0, no MPI, 25nsec trigger clock, maximum trigger width and delay.

Control register 2 - full scale is 10usec, 16 hits allowed

Control register 3,4,5 - set to 0.

The last TDC in a MWPC crate has headers always on for event synchronization. 

