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This is to summarise an informal mo oting hold to disouss tho 
imp 1 loa t i ons of various oorrolator dump ratos and rolatod issuos. 
Somo of tho disoussion involvod tho “SIS" arohitooturo (Simpli
fied Intoroonnoot System - to bo dosoribod in a lator m o m o ) .

-Tho Fringo Prooossor funotion may bo eplit into two major 
n o t  i o n s , FPl and F P 2 . In somo intoroonnootion sohomos (e.g.# 
SIS), this split is required, but in othors tho two sootions may 
bo mor god into ono physioal prooossor.

FPl can porform tho following functions, whioh aro at loast 
potentially intorosting for tho VLBA:

1. Boxoar integration of oorrolations from tho VLSI 
aooumulator ohip's dump rato <sovoral hundrod H * > down to 
tho official “oorrolator dump rato'1 (a f«w Ks > . This is tho 
vory minimum funotion.

2. Effioiont integration via an improved “sample rate 
reduction" algorithm, a digital filter. Suoh a filter 
increases the range of fringe rates w h ioh may accurately be 
handled with a given dump rate. It requires more 
computation than the boxoar, however.

3. "Software Fringe Rotation" aooording to one or more 
models would allow multip le phase oenters, other than the 
one speoified by the hardware rotator and delay oenters. 
This funotion requires both memory and oomputing power. 
Fringe rotation could be performed at slowly varying rates 
(i.e., rate offsets from the beam oenter).

4. Related to No. 3, a full fringe rate speotrum oould be 
oomputed, produoing N  fringe rate ohannels for every N  input 
• amp 1 o s .

5. Global fringe fitting on a o h a n n e l - b y - o h a n n e 1 basis 
w ould be possible with suffiolent memory and oomputing 
power .

Items 3-5 are not part of the ourrent correlator plan; they 
are presented in order to show some options potentially available 
to us that oould improve oorrolator throughput in some oases. Vo 
also n o t e  that AIPS Is apparently only interested in tiae-domain 
fringes, not fringe rate speotra, so that item 4 may not be very 
u s e f u l .
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We reoognise that a large data reduction ooours in FP1 . Xf 
seleot the simplest pcootaior for itam» 1 or 2 abev«, wa nay 

loaa tha opportunity for improved calibration throughput and 
multiple phase centers. On the other hand, the budget may  not 
permit an elaborate p r o o e i t o r . Perhaps we oan allow for a future 
hardware upgrade to FF1.

Items 1-4 might be oarried out in single ohip m i o r o p r o o e s -  
eors as desoribed in memo VC028.

-The seoond seotion of the FF is oalled F F 2 . FF2 reoeives 
data from FP1 sorted by baseline. The sort is required to permit 
oaloulat i on of Fourier transforms of the o ross-oorrelation 
funotions for speotral line work and bandwidth synthesis. Data 
oompression in FF2 may be (only) a faotor of 2, arising from 
suppressing "negative frequenoy" ohannels. We are oonsidering 
one or more array prooessors (on the Arohive Writer?) to provide 
the FP2 funotion.

-Multiple phase oenters oan be supported through splitting 
the correlator for simultaneous processing or by multipass p r o 
cessing. These methods seem to meet the ourrent VLBA speos 
without extra complications in F P 1 .

-The relationship between average error rates, burst rates, 
and various integration and normalisation sohemes is not 
oompletely understood. W h ere should normalisation be performed - 
in FP1? Should we seek a better s p e o 1fioation on burst error 
rates to ensure highest map dynamio rangef

-The Archive Writer (AW) aooepts all FP2 outputs and writes 
to the arohive medium. We feel we can comfortably sustain an AW 
output rate of 0.5 MB/s w ith present technology (6 minutes to 
fill a 6250 bpi tape). A faotor of two or three higher might be 
available in bursts. In any oase, the AW funotion oan be e n 
hanced almost arbitrarily with parallel prooessors and tape 
drives. The 0.5 MB/s rate is consistent with a overall c o r r e l a 
tor dump rate of 2 H s .

-We looked at the worst oase known speotral line source 
Orion A in H 2 0 . One might have to analyse a field w i t h  a 
radius of 4 aroseoonds. With oare, this should be possible given 
a 2 Hs dump rate and an effioient algorithm suoh as No. 2 above.

-Maximum required dump rate may also have an impaot on 
correlator presoallng. If there is a N-bit presoaler whose value 
ie not read out, we must be sure that the noise level in the 
maximum dump rate oase is comfortably above 2**N oounts. This 
oould be a problem for low sample rates even with correlator 
speedup, sinoe dump rate must be scaled up along w i t h  the tape 
speedup factor. We will have to require substantial oversampling 
of narrowband observations to preserve correlator s i g n i f l o a n e e , 
as well as to reduoe the playback speedup faotor.


