Mark5 channels checker (chchk)

Introduction

This program was requested in the last TOG meeting held in Spain in June 2003, to have a tool at the station to read and check the data retrieved from the Mark5 terminals. 

[image: image1.jpg]I[=1 K|

COWINDOWS Desktop.
A03c1_5i2by2b2 me

saton D FET bins
27 | S| fout:dz |
BerSl /s v, chan

dz) dz]

s l:mvv frames

| [E[R] ruJ il 15[ 1] f ] 2] o] ] o1 o[ 2]

oo 00
oozs-|
e, ! v ! ; W | a2 - : i - i
agn 2 20 a0 E0 80 1023 phased 20 4 s s 102
2 4 53] readt A
] VIIINNrrrYId|corpued )
e EOF

processed byte
[BE33276

% magn. bits over total bts 3507




The data, extracted from Mark5 disk by the usual Haystack programs, can be read and interpreted basing on the typical frame structure of the MarkIV data format[1]. The header is parsed and shown, while the other data are used to compute the power spectrum and phase of the selected channel. The results are showed in two graphs.

The purpose is a double: the check of the data readability, and the control of the receiver and VLBI acquisition terminal configuration.

The quality of recorded data is controlled decoding each frame coming from Mark5, looking for the presence of the sync block in the right place, the correspondence between the computed CRC with the one read from data header, and the analysis of the auxiliary data and time fields. 

The tuning/locking of the receiver LO and of the BBC can be checked with the observation of some known spectral line and monitor of the stability of the phase cal tones (4Hz max resolution @0.125Mhz, 32KFFT). 

The reconstructed bandwidth could be used to map the interferencies. 

The statistic on the samples gives a feedback about the right BBC power levels setting.

The origin idea for this work came from a similar program developed by Ari Mujunen at the Methsaovi Observatory (Finland)[2]
Installation & Requirements

This program is distributed in two versions; one for any windows version and another for Linux (tested on RH 7.3).  On ftp.ira.cnr.it/pub/mark5/chchk there are the needed files. For windows run the setup utility, for linux install before the labview61-rte-6.1-1.i386.rpm engine as root, then untar the program files.

It could be installed everywhere but the Mark5 is the preferred computer, where typically MK5 data are stored as normal binary files. This safe you form transfer big files over the net. 

Program needs computing power, it should be run at least on PIII computer.

The inputs data should be extracted from MK5 disk-modules with the disk2file command or Net2File [3] Mark5 utility.

Supported data format

All fanout modes are supported, in 1 or 2 bit per sample fashion.

It could process data recorded in Mark5 stand-alone or piggyback mode. The actual version can accept only data formatted with mark4 frame header structure and recorded in mark4 mode (no st mode). Future support for the VLBA frame syntax is already planned.

It can accept VSI word of different size 8,16,32 bits. The 64-bit mode is not yet supported.

Execution

First the user should enter the input data file name. On windows it could be dragged in directly. If omitted, program will propose a file selection box.

The proper configuration parameter should be set; fanout, bit per sample etc. in the same way as the observation was performed. An important parameter to be filled is the station ID number, which is used to correctly fetch the sync block boundaries. 

The program will automatically compute the maximum available channels (channels represent the digitized signal of one side bandwidth of a BBC and it is often spread over more tracks to reduce bit-rate).

  When start button is pressed, program start to process the data, looking for the sync-block, and when found, extracting time and auxiliary data fields.

 If the sync block is not found the programs continue to search until the end of file (EOF flag) but makes no sense left it running after some Mbytes of scanned data. In this case check carefully that configured parameters agrees with the observation settings, or may be the file is corrupted. The sync block search is performed on the base tracks of the selected channel, which could be changed on fly to test another data stream.

Frames by frame, the data streams are composed from multiple tracks basing on the user specified configuration. Streams are forwarded to FFT routine for bandwidth reconstruction. The magnitude and phase are displayed into different graph windows with their axis in auto-scales mode (default) for an immediate visualization. 

The magnitude graph is the average of all the computed FFT from the beginning or from the last channel change, while the phase is the average of the FFT computed in the current frame only. For the phase, signal noise can vary considerably depending on the FFT resolution selected, while for the amplitude, the continuous averaging bring to an increasing sensitivity with the time.

At any moment user can change the selected channel to inspect another one, without stopping or pausing the program. The graphs are automatically cleared.

The channels
 are reconstructed and decoded with the scheme reported in documennt[1]. The data-multiplex and track assignment conventions assumed are those reported at page 14. The signal level convention used is the one in table 3, pag. 6, and briefly reassumed in table below.

Voltage(mV)
magn.
sign
val.

V>200
1
1
3

200>V>0
1
0
2 (1 for 1 bit only)

-200<V<0
0
0
0 (-1 for 1 bit only)

V<-200
0
1
1

Table 1:  MarkIV sample encoding definition.
User can pause the processing at any time to carefully check the graphs. The magnitude can then be plotted to a file for direct printing or report inclusion.

There are several zooming features, available by right clicking on the graph area and selecting the “graph palette” item (see visible items->graph palette).

. In the same menu it is possible to activate/deactivate the autoscale of both the axis. Autoscale is a useful feature, but it wastes a percentage of power computing!

Online documentation

The program has a useful context-help that could avoid the reading (and writing ;-) of a true user manual. The help window is opened with ctrl+h on windows and <meta char>+h on linux (meta is usually the left alt key). Then movements of the mouse on any widget will show its description.

Future planning

As mentioned above we have plans to extend the input data format to include 64-bit VSI word and VLBA data format.

We would like also to be able to read data directly from Mark5 through the disk2net command, bypassing the system disk bottleneck. Further step cold be getting the data directly from the Streamstor board through the PCI bus, but this require more knowledge about Mark5, and StreamStorm card. Any other very effective suggestions are welcome.

Notes about version 1.2

· Under linux, the system could reply  <not a path> in the file selection box if user actually running chchk does not own the data file.

· During the processing the stop button could not work at the first press. Push it more times.
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Fig. � SEQ Fig. \* ARABIC �1�: typical  chchk program window.











�	Differently from MarkIII, where there was always a track assigned to each channel, the new acquisition terminals can spread a sampler bit stream coming from a side band of a BBC, a channel, to one or more tracks. This requires the stream reconstruction at the playback stage.
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