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Part l - Array Processor Programs

l. In t r o d u c t i o n

The array processor (AP) package consists of 3 Programs;

J?ata selection, ga in corrections, griddinq. (Tra iie=grld in I 
t-lHT; t-irst phase EFT, output Of gridded U,V-piane 
e 2Ft : second phase FFT, output of maps,

,4 flsi?£llrv H D  input into TRftL m m  sent via an xoP-i m k  o i-iFT (i.e., AP2) and sent to the transpose memory (TM). F2FT
(i.e., ap.J) reads the data from the transpose memory and outputs the maps to t-he user.

The package will work in a 2- a P environment# in which case TH al and 
run in the same AP, and send data to Tm , The second AP will run

. Since g¡§¡ runs after FI f t , it could# in principie# run again in s a rn e A P #

To accomodate the 2/3 a p difference# the actual routine names are;

for the 3-AP case; TRAL2 * ^
F1FT2

All AP subroutines start with 2 initial letters;

TR; t r a l
TV; TRAL«acting on "raw" visibility records 
Fl: Fif t
F2: F2FT

All AP subroutines have the extension ,Ap s , and reside in [302,2»l 
1 iey can be compiled by: APA raname, which produces a 1102,21 | name ,Apo 
ohlect module. An Ap-load module can be generated by:

F2FT,
for the 2-AP case: TRAL.1

F 1 FT 1 
F2FT.
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0TR2: TRAL2.BIN and TRAL2.FTN
»TRI : TR ALI 
B F 12 î FIFT2 
»Fil; F t FT1 
» F 21 : F2FT

Ln 1 3 0 2 , 2 1 1

In addition 2 libraries of general routines exist: QFFT.APS and 
o LIb .APS, which can be compiled by a p a »QFFT, resp. APA »QLI8.

Each program is steered by data In the AP“memory, This memory area 
shou id be filled before the program is run, and should also be formatted 
for efficient use. The formatting routines are separate entry points in 
the 3 load modules, and are:

TRPM: TRAL general memory area
TRPV: TRAL visibility selection area
TVPM: TRAL gain lists
FlPM; F 1 FT general memory area 
F2p m : F2f t general memory area.

The content of the various areas is described in Appendix A.

2. TRAL

the following steps should be taken :

d. Reserve 64-word work area in Ap memory at OPAPTR, 
b. Write general memory area (see Appendix A) into AP-memory 

at MEMPTR.
C. CALL TRPM (OPAPTR, MEMPTR,CON'VSC, TAPSC,GAIf'PTR)

where: CONVSC=log2 (convolution function points per grid point) 
Ta PSC =loq2 (taper function points per grid point)

GAjgPTRsaddress in AP-memOry of gain memory area

The convolution and taper functions should have a power of 2 
number of points between grid points,

MOt e : All memory areas and function tables must reside in page 0 of 
the AP memory*

d. Write value and map tables (see App. A) into AP-memory at 
V ALPTR,reSp, MAPpTR.

e. c a l l  t r p v c o p a p t r , ma.p p t p , v a l p t R,- v a l l e n , b u f l e n )

where: 7ALLEN=ienQth of one entry in value table 
BUFLEN-1ength of one inDut buffer.

f. Write gain tables and gain mem0ry area into Ap 
d. CALL TVPM (DPAPIR, BPCORSC, XlNXPTR, XIUXLE’i, GAINSC)
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where: BPC0RSC=27-iog2 (number of real points in bandpass correc” 
tion table per correlator) (for line only).

XIMXPTR=pointer to .In X overflow area (see later) 
XiMXL=length of . IMx overflow area 

GAlNSC=27-log2 (number of real points in gain correction 
table per antenna).

t r p m  should be called only once per run. TRPV and TVPM can be 
called as often as a change in the tables is necessary. In practice TRPV 
and TVPM w i n  also be called only once Per run.

The program is started by:

CALL TRAL2 (DPAPTP, TYPE, WEIGHT» INXTYP) 

or

CALL TRALl (OPa PTR, TYPE» ^EIGHT» IWXTYP)

where: t y p e s t 
= 2 
= A

WEIGH-T= d 
= 1

I N X W =  1 
= 2 = I 
= 4 
I 5

;Produce Antenna pattern 
•Produce Map
:Produce Map and Antenna pattern 
:Natural weight 
;Uniform weight 
:2-lF continuum (a »C)
;4-lF continuum (a » C» R, d ) 
:1-IF n n e  (AA, Cc» BB» or DP) 
:2-IE line (AA, cc» or BB, DU) 
:line polarization

TRAl starts off by suppressing parity error detection. -Although 
this makes the running of APTESt on a regular basis necessary» it turns 
out that the a p generates parity error detections (aithougn no actual 
parity error) if data transfers to/from the Ap are done simultaneously 
with the A p running, it then calls TRPR, which initializes the memory 
management, and sets switches in various routines,

TR al then waits for input,

, Input is sent to the AP via tw0 alternating buffers . The format of 
a buffer depends on the last word in the buffer, The low order i6-oits 
of this last word determine the action to be taken by the Ap, and can be;

Use data to generate a (weighted) point count for the 
uniform weighting case.
Convert part of point cOynt_ into actual weights.
Convolve-data onto a grid
Send parts of the convolved data to F 1 FT,
Stop AP

-1

-7: 
<•1 ; 
+ 2 ; 

+ i:

It remainder of the buffer contains:
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if -1» or +1: A series of visibility records (new format). The
end is indicated by a visibility record with U=V=0. 

if -2, or +2: A real value in the last but one buffer word 
indicating how far the process can continue.
This value is given as U (grid points).

It is assumed that data is input with a decreasing value of IUI for 
each successive piqeonhole,

j: As an example, let us assume that we are sending Pi reonnoles p 
l (1 = 0»..,.,n) with U »and u ,as its t IT I boundaries, We want
i»max i,min to have uniform weighting with a width w, and a
correlation function with a width C, all in grid points,

in that case we send type -1 data for pigeonholes p (i=o,..,,k) 
i Until U +w/2<0 -0.5; then a type “2 with J$ + w/2; then
k»max 0» min k,min type +1 data for
pigeonhole p ; then a type +2 with l.i +C/2; etc.
0 0, m i n

T R A M  »ill stop after each +2 tVne to let the user run b Iti'; T R A M  
ill stop after a type +2 with a negative value (i.e., the last one).

Handshaking between AP and user Is accomplished by:

— to-AP: By writing code in last word of buffer (AP clears
this location after processing buffer).

AP~t°-User: A CTU5 interrupt is generated after processing each
buffer» and a count of the processed buffers is main
tained in the a P"1>tTEì>' register,

A filled buffer will initiate the following processing;

Type="t: BhH B b Unravel visibility record into form more 
usable. Check 0 and v (unrotated) against 
limits, skip record if outside limits; 
rotate u»V? select I NX data from time table; 
output U, V, w (nsec), weight and flags in 
outd ut buffer; back to TRAf, if buffer empty, 
else:

TVSL! Check time intervals; skip record if outside 
limits; include i n x flags in data flags; 
include correlator flags in data flags; undo 
flags to be bypassed.

TVGN: Update output record ptr to include data.

The visibility record buffer now has records:

0: u (nsec)
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l: v (nsec)
2: w ■(nsec)
3; weight (average time)
4; (lags (floated» but definition as in input visibility) 
5: data

ended with a record with U=V=0. 

This buffer.is used as input to:

TRCBW: For each record» calls:
TRCVW; For each value table entry* Convert

U, V» w in qrid points; determine position 
weiqht buffer; test skip flag; determine 
pointers to weighting function: checks u. 
v» W in buffer-limits; calls TRCVL« once 
or twice (if wrap around of buffer).

T r c v l w * (in Tr c Vl module) Add weighted point count 
to weight buffer.

After processing visibility buffer:

t r a l :

Type=-2: t Rm w :

Type=+1 : T V h R : 
TVSL; 
TVGN !

Clears buffer type; counts buffer in l i TES 
register; interrupts user; checks and waits 
for mnre.

From current ivhHAX (maximum u-line processed) 
by step -1 until end value specified in 
input butfer : convert values in weight 
buffer into a weight by taking the inverse; 
update pointers describing the extent of the 
weight buffer; wrap around if necessary.
This is done for each map specified in map 
list. NOTE: The uniform weight is assumed 
to he the same for all w-pianes. Return 
to TR a L.

See above ( T y p e s - l )  
see above
Determine Pair of gain tables from time; 
interpolate to get correct gains; apply interpolated 
gain; apply gain corrections from bandpass table.

The output puffer is now used as input to:

TRCB1: 
t p c b 2: 2- ap system, or:

For each visibility record» call TRCV. In 
addition, TRCB2 tests if an iOP transfer 
is finished» and tries to start a new 
transfer a synchronously.
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t p c v  : For each va lue table entry: converts 
U, V, w into grid points; determines

t r s h  :

correct convolution buffer for w«plane; 
test flags to skip data; if only antenna 
Dattern wanted: call T^Cn ; else: use value 
table to construct complex data point (e.g.
1, d, U, V) from input data; call TRsH»
Shift complex data point ovef Ci, m, n) given 
in Value table entry; goto Tr S6 .

r TRS6: Subtract Sources (1, m, h ) given in 
corresponding map table entry from data 
point; goto TRCN.

t r c n : Determine position-m appropriate convolution 
buffer; determine weignt * taper function * 
data; get c°rrect convolution function 
buffer pointers; call TRCVL once or twice (if wrao 
around necessary).

t r c v l : Do convolution.
Type=+2: t r w b i :

TRWB2:
2- AP-system.: save end value given in Duffer
3- AP-system: save end value* for each map, 
and each w-olane per map, get a line from 
convolution buffer (call t r ü b );
Initialize 10p-transfer; return to t r a d . 
N0TE;TRCB and THAL will continue transfer 
if more needed.

t r ü b : Get l^nes from convolution buffer into

t r a l :

transfer buffer; clear line in convolution Duffer 
(and weight buffer if uniform weight); 
update pointers to these buffers.
Clear buffer type; interrupt user; count 
LITEs' register; wait for more if end 
vafue was >g; e\se: wait f0r IQP transfer 
and stop.

THAL Timing

riming is difficult to give, defending on a lot Of parameters 
however , some approximate times for reasonable assumptions about 
bufter sizes, dives, for n visibility records, m mapsize/s 
simultaneous maps, c point convolutions, w point uniform weight.

Natural weight, 2-iE continuum:

50N+l7MS + 5M + M**2 + 4NS**2 + l .3MS(c*c**2) micro Sec. 
or, for 12 hours, jo sec integration, .1 map, 4x4 Convolution 
function; 2« antennas, 204« maosize: 160 sec.

4-1F continuum; 195sec (add ?2n)
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2-IF line,8 channels: 225 sec (add 40N)

Uniform weight, 2 IF continuum:

_ 53M+24nS+10h +2m **2+5NS#*2+1.3MS(c +C#*2)+wS(w +w**2) micro sec
or, for the above parameters; 220 sec

4-IF continuum: 260 sec (add m n
2-IF H e ,  8 channels: 275 sec (add 32n )

t  l l S K  simultaneous30a of the ’¿WmCorrertions are responsible for about

F t FT
Hefor(! runnlnq Ft FT, tt,e i o n « « ,  steps should b0 

h# ,e? r Ve ~worc* w°rk: area in /tfi memory at op a ptrI urn' WmWm t* i l M I  I «1 *. c M i  issi?™.'*«; ¡Mi." p f I ««*«.
H H  r?S.,“ *0J:;f>h’ystf? M  sh"u,d be U>. same as for H i1 1  should be called only once per run,

The program is started by:

b w v ';1FT2 t0PftPTS' MMGHT' hd™. part, o u t s k .

or, CALL tlfTl (...) for the 2 AP case.
where:t y p e ,w e i g h t :

ROTM=0J 
= 1: 

NPART ;

PART : 
OUTSK=0: 

= 1: 
RlTRV=0:

see TRal
«■■'rite data to transpose memory (Tm )
Add data to S
number 0 f parts in whicn £inai output map 
is output (0, or power of 2)
Current part number 
ho output to TM 
Output to TM
Straight addressing of tm 
Bit reversed addressing of tm

<o'Jtines. m m  uses a set of l to 5 buffp'rs t! M f l  Switches B  various
| M"Progress" Indicator, F1 f r B i  I l 1 1 It o I B  B l l  e,icn bU£ferp Cdl 5 a list of s u b r o u t i n e s  to see if
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tunq Can be done, givinq preference to filling the betters from API# 
or writing them to the t m .

Ihe logical order of routines called per buffer is:

Pir<B2 (or Pi p h i) ; start reag from APi
FlFp2 (or F1PR1) jFinish read from Apt 
FisB iSubtract sources
F10p2 (or FIoi31) :0utput gridded data to 
FlTP • :Fourier transform data

:start output to TM
Ftf* w : Finish output to Tm

user

Each buffer is governed by a DpX/DpY indicator pair# containing:
DPX ; Exponent 512 + buffer type

Hiqh rrantissa ^•coordinate of data (0#1# . . . )
DP Y ;

how mantissa U^cooddinate of data ( F # 1 # • • • 3Exponent Map number flj| 1,.., )
Low mantissa Start of data buffer 

VTLEM (length of full
of length: TYPE (0, 1
V-line)

The possible buffer types are:

Buffer not present 
Available for read 
Read active
Antenna pattern read ready (for TYPE=3)
Map being read (for TYp k =3)
All reading finished 
Source subtraction finished 
Output to t1/44 finished
Antenna pattern transform finished (for TYpE=3)
Ail transforms finished 
write to TM active 
Read from t M active (if r DTM=1)
Antenna pattern written (for TYPf =3)
Map being written to Tm (for TYPE=3)
MaP being read from TM (for RDTM=i or Ty p F=3)

The routines:

FtRn2 calls FIFm with parameter 2 to check; if a TYPE=3 map
should t-e read; if not# it calls F1.FM with U to find an empty buffer 
If an e;nq;ty buffer Is f0Und, it determines the w-,m a p - and U- 
coordtnafles o'f the next data# fills in the buffer description and 
s tar ts a notification sequence to API

acts as e 1Rb 2# however^ the actual read is suppressed# 
since the data is already in the one huffier allowed.
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PlFp.2

FI Ob 2

F1 WB

H

>10 Tp:

irn H i  FiH82) checks if there is an I0P interrupt
I B  ift ,det!rn'^nfs the cai,se o f  the interrupt (handshaking 0r data transfer) and either initiates a data trans£er or handshaking.

(in module F1R81) sets reading finished.

available” M  fi?d4a b “ffer ready for subtraction. If one 
_ obtains the source list from the current Map area, and
subtracts the sources £rom the data if T*PE=3, H E  both the 
antenna pattern and map have to be present,

checks if puffer available and output to 11/44 wanted.
In that case it checks if the output buffer (one oi an alternation 
pair) is available (i.e., first word of bu f f „  L  zero and *
scaledeto mm̂4output buffer* The output buffer is thenscaled to lo-blt integers, W M  the 11/44 is notified by an
interrupt, and the buffer count.

The first 6 words of the output buffer contain (16-bit integers):

buffer empty 
buffer filled 
Maximum value in line
Position of maximum va iue (last point=0 ) 
minimum value in line
position of minimum value (last point-a) 
hcale Ci.e., power of 2 to multiply data with)

is a MOP routine» output is n0 t allowed.

calls F1FM to check if anything is to be donP . It tnen 
expands the part of the V-line input from AP{ hy adding zeroes at 
0SFF?nfmap)nd T t a n d ^ ^ s f o r m s  via QSRFFT (antenna Pattern)'or

H H H I  anything Mbe d0ne via and B  H B  to
to (RDTM=0 ) tlJrM' lnitlates either a read irbtn (RDTm s u  or write 

(in module FtwB) checks If there is a tm interrupt?
then checks which phase it is in (reading, writing, antenna pattern, 
b7fier Ire'e" i,UtlateS 9 f'jrther write, or d e c l ^ f ^

output to TM is done in 24 pit integers scaled per Line, The
| | is °'ltput as a W B m  integer M  the H  order 5-htts ot the first two words of a line °

Sri F \ FT Tim tno

--jfihK—
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The actual proqram timing is roughly for a mapsize |jp with w 
w-planes:

Antenna pattern; 
Map:

W(l20+2M+(2+.2M)21og(M) micro sec. 
W (100 + 3 M+(2 + .45 M )21Og(M ) micro sec

or, about 12 seconds for a 2k an tenna pattern 
20 seconds for a 2k m^p.

However# transfer times from Pi and to TM play a role as well,
IOP transfer rates are about 1 micro sec per word, and are concurrent 
with calculations.

TM transfer times are# as far as 1 know, about 15 micro sec Per 
word, resulting in about 60 sec for a ¿k map. if the gridding is 
split into several parts n, this amounts to (2n-1)*60 sec.

#

K2FT
Before running F2f t , the following steps should be taken;

a. Reserve 64-word work area in AP memory at DPAPTR.
b. Write general memory area (see App, A) into a P memory 

at MEMPTR
c. Wj*ite maP tables (see App. A) into AP memory at MAPPTR,
d. Call i'2PM (DPAPTR, MEMPTR, MAPPTR, WCNVSC)

where WCNVsCt Scale (snumper of table points per grid
point) of ^-convolution correction function,

NOTE; Although the program f0r this correction is present, I 
have no clear idea on how to generate this function.

f 2Pm is called once per run.

The program is started bV:

CALL F2FT (DPAPTR, TYPE, Ab TYP, FPAP, NOCC, B U R V )

where;

TYPE, ABTYP;See TRAL
FPAP=0 :pul 1 antenna Pattern in TM

=1 ¡Part of antenna Pattern in TM
NOCC=0 :no convolution function correction

= i ' ~tConvoiution function correction 
BIt r v = o ¡Address t m straight

~32 ¡Bit-reversed addressing of TM

'2Ft stafts off bV suppressing parity error detection (see TRAL 
and calls F2PR, initializing thp me‘nory management and setting
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ftches in the routines called.

f2ft uses a set of from l to 4 buffers# arranged and used in the 
same way as in KIf t , The buffer description in this case is:

DPX: Exponent :512 + buffer type
High mantissa :w-plane (»r 1# ...)
Low mantissa :V-coordinate (0# 1,

DPy : Exponent :512 + map number (0# 1#
Low mantissa JAddress of buffer of length 2* U- 

dimens ion

The buffer types are:

a n

b u f fe r  not present  
Bu f f e r  empty 
Being f i l l e d  
F i l l e d
Four ie r  t ransform ready 
w-piane handl ing a c t i v e  
w-planes ready
Correct ion fo r  convolut ion funct ion  aone 
Head TM only ¿or s c a l e s

t ?-[• t , as f lFT, cal  l s  a se t  of  rout ines  to ac t  on the butters# g iv in g  
b r i t y  to r/o o p e r a t i o n s .  The rout i ne s  c a l l e d ,  in t h e i r  l o g i c a l  order

F2Bb checks If empty buffer available? determine Map number?
W“P 1ane# v-coordinate to be read* Only the V's necessary for the 
output size are read, except the first one, which has always 
to be read for the scales, A Tm read is initiated.

F2FR checks if a TM interrupt is present# and finds the
buffer being read, if the line being read contains the scales
they are saved in a separate scale buffer. ihe iine is then scaled
and expanded by inserting zeroes . (Note that input order is bit-reversed.)

F2Tp, Fourier transforms the data# using 0S2FFT (in q FFt ).

F 2 A w checks by calling F 2 f m if anythina to be done, if only
i w-plane, the real part of the buffer is taken, if there is more than 
l w-plane, the w-planes are all added with the appropriate phase 
correction in a separate buffer, j'his buffer is transferred to a 
standard buffer os soon as the last W-plane is read.

f 2C.(' checks if anything to be done, and then corrects the 
data for the convolution function.

checks if anything to be done. It transfers the data

•v. ®>
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to one o f an alternating pair of output puffers# it available# 
scales the line tQ 16-bit integers, and notifies the 11/44 with an 
interrupt and buffer count. xbe format of the 
output buffer is as for Fion.

F2FT Timing

Times are approximately for a map of size M, with w '4-planes:

M.W(65+20M+(2+»45M),2lOq(M)) micro sec. 

or

] v)0 sec for a full 2ic ntap.

The time will# however# be dominated by the data transfer 
from the TM and to tne 11/44.

I Ji*
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A.l.

A ♦ 1 .

Appendix A: Data Formats

TRAL

1 General Memory Area of 87 Words

The area consists of 5 oarts^aii containing floating point 
numbers, if no description given, a zero should be put into it,

Prologue:(0);

W1 Pt

W 2 P T

0: Cßüp
1 : CCNT
2 : bufi
3: BUFTjE’M4: WMAX5 : WOLLEN6 : W li F M
7: OLEN8: NULEN

( 9 ) .*
l : wulenb : ;WULEN7 : WO F F
8 : W [J M A X

ip : W f T B r, F£ N
12: W IJ T P B T
13: WJJbOT

(27) :
0 : VlEM1 : WliLEN
3: N W
5 : OFF
7 : WC OFF

8 : UMAX
10 : ulen
12: '¿ITETI 215: i rpBT16 : VOI, EN
2 0 : IJ L E N2i : ••UfBfjEW22: A PhUF

AP address of start of convolution buffers. 
Length of convolution buffers,
AP address of first input buffer
Length of one input buffer
Maximum w-coordinate (= ft of w-uianes/2)
Length full uniform weight buffer.
Length full convolution buffer for one w-plane. 
Length one convolution line (=TYPE*v-iength) 
Length one uni for" weiaht line (=v-iength + 
convolution width)

Offset in Uniform weight line to V=0(=Vmin 
"FLOOR( ,5*Conv»'*idth) )
Maximum g in uniform weight buffer

ft of simultaneous lines in uniform weight 
buffer,
0 at bottom of weight buffer C=w u m AX-w u t Pb T )

Length of one V-iine 

ft of w-pianes
Offset to v=o (r r Y p E # v )

min
Offset in uniform weight buffer to v=0, g=u

max(=(WOMAX-U )#WULEN+WOFF)
max 

U
max

Length one convolution line (= ryPE*VLEf))

ft of simultaneous lines in convolution buffer,

AP address of output buffer for antenna
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Pattern (lenqth=VLEM, or 0 if T ypf:=2)
AP address of output buffer for map. 
(length =2*vbEN, or 1 if TYPE=1).
Offset to w from w=o l =toLEN* t n w - 1)/2 ) 

min
Offset to_ V = o ( = v *TYPE).

min

a •

'■'1 U B 0 T
■ 11

UMAX
VOB

ULEN
M W
CVMK m

CUPTR

TVPTR• 
TUPTR 
C VPTR

ULB
UTPBT

Uiqh cneckinq boundary convolution ( = U 

NCU/2.+1.)
max

( = v  n + w c v / 2 . - i .)
min

V
min

AP address of M-convo.lut ion function table for 
Usi4 1
AP address of v-taper function table for 
AP address of U-taper function table for U=0. 
AP address of V-convolution function table 
for v=«£
(=v -NCV/2.+1.)

max
V
max

UMAX+NCtl/2.

iv M A n (72):
-1: M m i  2 Half width uniform

direction (nsec).o: W m v 2 Half wi d t h uniform
direction (nsec),

l: WVLB (=WVMIN-l) (WvMIN=V
2 1 WIJWR (sWUM.AX + 1 )
4: W VMTN
5: II UMAX
fy : •‘Mj r, t S
7: ^TvSTfT“ * of points in weiql
a: vnvsc

min

-v UMAX 
W V P T p 
•'UJPTR 
WVHB

ap address of weight function table for v = d 
AP address of weight function table for u=u ( = W VMAX + l ) ( to V M A X- to Vb\ I M + WlIL E M - t )
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13: WUTPBT
14: WVMAX

.2 Gain Correction Memory Area Of 54 words (not specified values 
should be zero)

0: R
1 : ÜINRQT
2: COSROT
3: v l i m l
4 : L’LlMff
5 : ULIML
12: VLIMH
14 : •BUFDLN
16:. RLIMH
19: ULIML
21 : 31
23: 63
25 : IWXBUF
26 : T IM L IM
27: CORFLP
29: HIPFL
34: LCQRP

SIN (Map rotation angle)
COS (Map rotation angle)
(Low limit to be included in V) **2.
(hiqn n-iimit)**2.
(low U-limit)**2,
(high V-iimit)**2.
3 of read aata points per visibility record, 
(high (o**2+V**2) **.5)*-»2,

AP address of 
AP address of 
AP address of 
MOD (3-bypass 
AP address of

gain table distribution table, 
time limit table, 
correlator flag table, 
flag#4),
bandpass correction table.

.3 value descriptions

The action on the input data is described in a list of value 
descriptors. Each descriptor has a length Va l LEN. /Al l EN=29+ ft of 
data descriptors# and is defined by user.

The format is:

0 :

1: 
2 : 
3 : 
4:
5 :
6 : 
7 :

I :

=0: End of descriptor list.
<>d: AP address of map area describing maP to be

produced from output data.
FREQ«- .w-field width (gHz* radians)
FREQ* U-field width (gHz * radians)
I REQ* '/"«field width (g Hz * radians)
(FREQ «U-field width)**-!
(FREQ *V-fieId width)**-)
weight (multiplicative) to be used on ua ta.
Test bits, describing input data points used in 
forming output data point. The format Is the 
same as for the flag wor-d in the input, 
offset to real part Of data point in visibility 
record + type * 4096.

Types 1: -REAL fIMAG are uspd in convolution
2:
3: +

* T% I
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4; + +

offset to imaginary Part of datapoint in visibility record 4 
type*4096.

l'ype= 5: i*c+RgAL +IMAG) are used in convolution
6: i*(- + )
7: i*(- - )
8: i*( + - )

=0: No more data usage descriptors.

<?‘ next input data usage descriptor

-20: eg
-19: 0

-4: [■-coordinate
fractions Df

-3: M-coordinate
-2: N-coordinate
-l: = 0:fJo shift

= 1:Shift requested

Map descriptors

Each output map has a 6-word descriptor

01 =0 :No more map descriptors
=AP address of convolution buffer for this map for
U=U , V=0, w=0 *

max
U  AP address of uniform weight buffer for this map for

U=WUMAX, V=0
2: 0 (becomes normalization sum)
3! =AP address of source list to be subtracted.

=0:no sources to be subtracted,
4: 0
5: 0

•Source List

Each soufce^TTas a 4 word entry:

0i =0: No more sources
=intensity of source

t: [.-coordinate in tractions of map width
2* M*coor (Unate

* is -
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3? ^'-coordinate

.6 Gain Tables

The input data are split into several datasets according to 
SORTER rules (meridian transit date» frequency* sourcename, etc.). 
At any one time the gain tables f°r one dataset are in AP core. 
Each I NX record has a 9 word entry* followed by tne gain 
tables for this record. The tNX format is 32-bit integers.

0 * it of line channels
15 Length of one gain record
2: AP address of dain tapies for this I?JX.
3: Time increment (seconds) between gain records,
45 Date (IAD-45000)
5; Flags channel A
6: Flags channel B
7: Flags channel C
R: Flags channel D
Each gain record starts with 2 words:

05 Time (seconds) of this record
1: Time of next record, or >84000, if next record is last,

followed by the gain tables.

D«Pad usaqe

D-Pad is the main ]communication between routines. Its usage*

DPX: d: AP address of HAD memory area
1 : AP address of FI FT memory area in the 2 AP case.
2: AP address of W1PT memory area.
3: AP address of gain memory area.

DPy : 0 5 AP address of DP A area.
1 5 AP address of AO area,
2; AP address of W2PT area.

DPX/Y 4. 31 are initially filled by TRPM using the data in
the memory area prologue.
in TRMW the W 1 PT area is exchanged with DPX/Y 5-12 *

Tn TRwn the W2PT area Is exchanged with OPX/y 5-18.

Fi FT

,1 General memory area of «5« words, given in 2 consecutive
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parts; unspecified words snouid be 0. 

Mt.i'll,ST (0) :0; W MI N* Minimum w-coordinate (=(nw-l)/2)
21 VMIN V

min4: VMXMfo V -v
max minb : VTI.FN FFT length v-direction

7 : 'VMOFF Offset to v in line ( = v m i m + v t LE
min8 : 6.

11 ; 
13:

14: 
15: 
16 :

18 :

20 ; 
2 1 : 
24:

XM1

NW # of w-planes
UMfiX U

max
-1
VOt LE-N Output lenqth in V-direction (everu <— v t L. E n ) 
«MIN u (=CEIL(-NCU/2.. ) ) 

min
VMXOFF Offset to V in line ( VThEN/2-VMAX-1)

max
0BUF1 AP address of output buffer to il/44(or (1)
0BUF2 Ap address of output buffer to ll/44tor 0)
-o Tbis buffer not present
= 1 This buffer present

25 : BUFI AP address of buffer
26-33 : As 24, 25 for BUF2,...,BUF5

(34)
o: NMlvID Bits in map count, (=15,-nearest power

(# of maps))
l : NMFXP Tm address shift for map number +27,
2: N W WID Bits in W-plane (=15,-nearest power o

(N w))
3: UWFXP TM addtess shift tor W-Piane # +27,
4: n u m s k (=2**(nearest power of 2(ULErj)). l)
5: f'UIKXP TM address shift for U +27,
7: INC 6 4 64 * iNcAD
9: IMCAD T m address inc rement between v-points

11 : PBFAD 65 word buffer area for Im reads

A.2.2 • lap descriptors

Fach output maP has a 6 word decriptor

1 :

1 :

I :

=o 
= 1 
0 
(A

H i

No more maps 
Valid entry

No source subtraction
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AP address of subtraction source list, (see 
Al,5 for format of list)

0
0

A. 2.3 TM addressing
TM addresses have two formats, based on ABTYp•

AB1’y P=0: = 1:
bit« : Real/Imaainarv Real/imaginary
l”al Map « V-coOrdinate
a~b 1 V-coordinate Map |
b-c: w-coor di nate w-coopdinate
c-dJ U-coordinate U-coo j-di nate

The values of a, b, c, and d depend on the length of each 
fie 1(3.

A , 2.4 D-Paci usage

4:5;

A. 3 
A.3.1

MKMl ST

i)PX: 0 • AP address of XMEMLST area
d p Y: i : AP address of Dp a area
DPX/Y 7-'23 are filled fro«’ MEMLST area

In F 1WÖ DPX/Y 24-31 are exchanged with XMEMl*ST.

F2FT

General 
be zero)

Memory Area of 64 WQr^s (Unspecified entries Should

C 0 ) :
4: VI, EM i*ength of V-ijne (¡sMMAX-M.MIM.fi )
5: MW # of W-planes
7: n m a p # of output maps
r :

9 :
MMIM M

min
VLEN/2-110: ,U 2 LEM 2*output length In u-direct.ion ( =2 +U0TI,M

It: MM EXP TM address (in bits) of map # +27
13: ■ j W K X P T m address (in bits) of w-coordtnate + 27
1 5 : MV EXP TM address (ia bits) of V-coordinate + 27
1 6 : v o f m i m Offset to v in f u n  line 

min
17: v o f m a x . Offset to V in full line



18 : 
19: 
2 0: 
21 :
24:
25:
30 :
31 :

32:
33:

38 : 
39: 
40: 
4t :
42 :
43 : 
44: 
45: 
4b : 
47 :
49 :
50 :51 :
52 : 
5ò :

57: 
58-63 :

max
LOTLEM Output length in L-coordinate (even)
LCPTP AP address of 1 convolution correction function for L 
MM IN
MCPTR Ap address of- M convolution correction 

function for M=0
OBWF1 AP address of first output buffer to 11/44 
08WF2
w s c b w F a p address of list to scale buffer for W-planes 
,MSCBUF AP address of list pointing to scale buffers 

for maps
UILEN Lenath of one input U-line
SPUMI C=UILEN+U )

min
VTLEN2 r.OTLFN/2
WTLEN u-direction Ff T length
UMAX
UTDUIM 2*(HTi,En /UIL,En -1 )
V MIN
11
$j M11
LOTOFF Offset to Start of output C =UTLFfl-60TLEM 1 
r.OTLF.N
N8UF AP address of w-plane addition buffer.
MF ACT (=0,5*(MFIELD/VTL,EN)**2/NFIELn)
LM IN (=-L0'U.EN/2)
0CPTR AP address of N convolution correction function 
E-FACT ( = 0.5* 1 LEIET.D/ UTLiEN ) ̂•«■2 ) / 6f IELD )
-0 Buffer 1 not present
=1 Buffer l present
BUFI AP address of Buffer 1

As 56, 57 for B0F2, 3, 4,

2 Map descriptions

Each output map has a 6 word descriptor:

0 : No more maps

i : 
2:

= 1 
¡A

Valid entry
V?

Normalization factor
5 : 0 1

D-Pad usage

r> P Y : 0 DPA area a p address

The remainder of DPX/Y is filled from MFMLST



*‘ **"
■

Appendix B

on AuQust 10, 19*U the status of the AP-software was

-All routines tested for sizes up to ?(>48 
-No actual third dimension maps made. 
-Probably an error in tpe flagging handler. 
-Multiple input datasets not tested.
•Map output in parts not tested.
•Limited number of possible tables tested, 
■no line data tested.


