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lTHE VLBA CORRELATOR PLAYBACK INTERFACE

by Ray Escoffier and Gene Runion
September 28, 1987

I) INTRODUCTION

This memo will describe the playback interface system
of the VLBA correlator. This system of the correlator includes
what used to be called the DPC which was to be the track to
channel conversion logic of the Data Playback System and what
used to be called the delay system of the correlator. These two
previously separate subsystems of the VLBA processor have been
combined into a single function and brought into the racks of the
VIBA correlator.

NRAO was greatly assisted in the design of the track
recovery logic described in this memo by Hans Hinteregger of
Haystack Observatory and we extend our appreciation to Hans for
his useful suggestions.

II) THE RECORD SYSTEM FORMATTER

A description of the playback interface system must
begin with a brief overview of the record system formatter
designed by Haystack Observatory. The formatter at the record
station will process the sampler output bit streams in any of
several complex ways to produce track signals suitable for
recording. This action is taken in order to make efficient use of
tape and in order to make the data recoverable upon playback. The
playback interface logic must take the playback track signals
produced by the playback drive and reconstruct the original
sampler streams, thus requiring that it undo what the formatter
does to the sampler stream.

Figure 1 gives a basic block diagram of the data flow
through the formatter. The specific operations performed on the
sampler output data streams are;

1) cross bar switch to assign any sampler output to any
recorder track input.

2) convert the sampler bit streams into track bit
streams by either multiplexing 1, 2, or 4 sampler bit
streams into one track signal or, for higher rate
sampling, by breaking a single sampler bit stream into
2 or 4 track signals.

3) perform a barrel roll function to provide a dynamic
assigmnment of track signals to recorder heads.
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4) generate four system tracks made up either of
duplicates of other selected tracks or of parity bits
generated across several other tracks (across track
parity).

5) insert various types of information into each track
data stream on a non-replacement basis.

a) along track parity

b) frame sync pattern

c) time code

d) CRC codes

e) miscellaneous status and information bits

6) provide modulation

The two most important insertions of item 5, above,
added by the formatter into a track data stream are the time
information and the sync pattern. The formatter blocks the
sampler outputs into frames of suitable length and tags each
frame with the wall clock time at the record station when bit
number one of the frame was taken. This time is essential in
synchronizing the data streams from two playback drives from
different stations when processing experiments and in merging
several playback tracks back into a single high bit rate data
stream. The sync pattern, on the other hand, allows the track
recovery logic to recover the precise boundaries of the recorded
frames.

All of these operations, with the exception of the
cross bar switch function, require the playback interface logic
to provide some kind of inverse operation.

III) THE DATA PLAYBACK SYSTEM—-CORRELATOR SYSTEM DATA INTERFACE

The data input to the correlator will come from 24
playback drives. These 24 units include 20 drives that can
support processing up to 20 stations of an experiment and 4 "hot
spare” playback units that can be used either to substitute for
defective drives or to support efficient tape changing (see
section IV for more detail on the spare drive switching concept).
Each playback drive will have 36 data and 36 associated clock
outputs, one set for each of the 36 magnetic heads on the PBD
(playback drive) head stack. Anywhere from one to all 36 of these
head outputs may be active at a given time.

Each of the 36 data signals has a number of items,
either the result of the action of the formatter at record time
or of the PBD at playback time, that must be provided for in
order to recover the original sampler data when processing an
experiment;



1) each track has a wow and flutter component added to
its basic 9 Mbs (approximately) bit rate, thus the need
for 36 separate clock signals.

2) each track has an independent head skew of up to a
few hundred bits relative to the other tracks being
recovered on a given PBD that must be removed before
several of these tracks can be multiplexed together to
reconstruct a channel.

3) each track has bits inserted into its bit stream on
a non-replacement basis. As above, these bits include;

a) along track parity

b) frame sync pattern

c) time code

d) CRC codes

e) miscellaneous status and information bits

After all of the inserted bits above and the mechanically
produced variations in the track data have been removed, the
result will be continuous track data streams running on an 8-Mbs
system clock. These tracks must be processed further by
multiplexing several tracks together to reconstruct a high bit
rate sampler output or by splitting a track into several data
streams to reconstruct the output of several low bit rate
samplers. :

IV) THE PLAYBACK INTERFACE SYSTEM

A block diagram of the playback interface is seen in
figure 2. The major activities depicted in this figure include;
individual track processing, across track parity processing, lost
track recovery by use of the system tracks, inverse barrel roll,
track to channel conversion, and the "channel mix" and "channel
buffer" functions to support the FFT system.

Individual track processing is required since each
track data signal has a unique clock. A block diagram of the
track processing provided in the VLBA correlator for a single
playback track is seen in figure 3. The function of this logic is
to accomplish all of the operations (wow and flutter removal,
head deskew, frame overhead removal, frame buffering, parity
error count) required in converting the unstable track signal
into a synchronized and continuous data signal. This conversion
is shown being accomplished in a single stage. Most of the
required operations cited above can be accomplished in a RAM
memory with sufficient control over the RAM read and write
functions. In addition, if this RAM is large enough, it can also
provide the delay function that was previously assigned to a
separate delay system. A brief description of the functions
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