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Part 1 « Array Processor Programs

1. IWTRODUCTION

The array processor (AP) package consists of 3 programs:

TRAL: Data selection, gain corrections, gridding. (Tralle=grid in Dutch)
F1FT: First phase FFT, output O¢ gridded U,V=plane
F2FT: sSecond phase FFT, OJutput of maps,

Visibility data is input into TRAL (i.e., AP1), sent via an I0P=-
1ink to FIFT (i.e,, AP2) and sent to the transpose memory (TM), F2FT
(f.e., AP3) reads tne data from the transpose meMory and outputs the maps

to the user,

The packade will work in a 2=AP environment, in which case TRAL and
F1FT run in the same AP, and send daty to TM., The second AP will run
F2FT., Since F2FT runs after FIFT, it coulds, in PrincipPle, run again in
the same AP,

To accomodate the 2/3 AP difference, the actual roytine names are:

for the 3=AP case: TRAL?
F1FT2
F2fFT,
for the 2-AP case: TRAL1
FIFTY
F2FTe

All AP subroutines start with 2 i{nitial letters:

TR TRAL

TV: TRAL-acting on "raw" visibility records
Fi: FI1FT

F2: F2FKT

All AP subroutines have the extension ,APS, and reside in (302,2v),
They can be compiled by: APA @hame, which produces a [3n2,21|name APV
object module, An Ap=-load module can be generated by:



ATR2: TRAL2,BIN and TRAL2,FTN in (302,21]
@TR1: TRAL1
8F12: FI1FT2
eFi1: FIFTI1
AF21: F2FT

In addition 2 libraries of general routines exist: QFFT,APS and
OLIB.,APS, which can be compiled by APp ©QFFT, resp., APA «€QLIB,

Each prodram is steered by data in the APememory, Thls memory area
shoyld be filled before the program {g run, and should also be formatted
for efficlent use, The formatting roytines are separate entry points in
the 3 load modules, and are:

TRPM: TRAL genelal memory area

TRPV: TRAL visibility selection area
TVPM: TRAL gain lists

FipM: FIFT general memory area

F2PM: F2FT general meMmory area,

The content of the various areas 1s described in Appendix A,

2. TRAL

Beftore running TRAL, the following steps should pe taken:

Reserve 64eword work area in Ap memory at DPAPTR,

Write general memOory area (see Appendix A) into APememory
at MEMPTR,

CALL TRPM (DPAPTR,MEMPTR,CONVSC,TAPSC,GATMNPTR)

where: CONvVsSC=l0oa2 (convolution fuynction polnts per grid point)
TAPSC =10g2 (taper function points per qrid point)
GAINPTRz=address in AP-memory of gain memory area

The convolution and taper functions should have 3 power of 2
number of points between arid points,

NOTgs All memory areas and function tahles Must reside in page 9 of
the AP memory.,

d
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Write value and map tables (see App. A) into app-memory at
VALPTR,resp, MAPPTR,
CALL TRPV(DPAPTR, MAPPTR, VALPTR, VALLEN, BUFLEN)

where: VALLEN=length of one entry iIn value table
BUFLEN=length Of one f{nput buffer.

Write gain tables and gain memory area into Ap
CALL TVPM (DPAPTR, BRPCORSC, XINXPTK, XINXLEd, GAINSC)



where: BPCORSC=27=l0og2 (number of real points in bandpass correc=
tion table per correlator) (for line onhly).
XINXPTR=pointer to .INX overflow area (see later)
XINXL=1length of ,INX overflow area
GAINSC=27=10g2 (number of real points in gain correction
table per antenpad,

TRPM should be called onlY once per run, TRPV znd TVPM can be
calied as often as a change in the taples is necessary. 1In practice TRPV
and TVPM will also be called only oncCe per run,

The program is started by:

CALL TRAL2 (DPAPTR, TYPE, WEIGHT, INXTYP)

or

CALL TRALY (DPAPTR, TYPE, WEIGHT, INXTYP)

where: TYPE= :Produce Antenna pattern
tProduce Map
tProduce Map and Antenna pattern
WEIGHT sNatural wejght
tUniform weight
INXTYP 12=1IF continuum (a,C)

t4=1F continuum (A, C, B, D)
¢1-1F 1ine (AA, CC, BB, or DD)
:2=1F 1ine (AA, CC, or BB, DD)
tline polarization

N W N e & W N -

TRAL starts off by suppressing parity error detection. =Although
this makes the running ot APTEST on a reqular basis neceSsary, it turns
out that the AP generates parity error detections (althoudn no actuai
parity error) if data transfers to/from the AP are done simultaneously
with the AP running, It then calls TKPR, which initiaslizes the memory
management, and sets switches in various routines,

TRAL then waits for 1input.

Input §{s sent to the AP via twg alternating buffers, The format o¢

a buffer depends on the last word in the buffer, The low order lgebits
of this last word determine the action to be taken by the AP, and can be:

=12 Use data to denerate a (welighted) point coynt for the

uniform weighting case.,

=2: convert part of point coynt into actual weiuhts.

+1: Convolve data onto a grtid

+2: Send parts of the convolyed data to FIFT,

+3: Stop AP

The remainder of the buffer contalns:



1f =1, or +1: A Series of Vvisibility records (new format), The
end is indicated by a visibility record with UsV=u,
1f =2, or +2: A real value in the last but oOone buffer word
indicating how far the process can continue,
This value is atven as U ¢grid points),

It Is assumed that data 1s 1input with a decreasing value of Ul for
each successive piaeonhole,

_ As an example, let Us assuUme that We are sending pigeonnoles p
f ({1=0seceeen) with U eand U ,a4s8 its (Ul boundaries, We want
i,max i,min to have uniform weignting 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 (130s,.4sK)

{ uptil v +W/2<U “2.,5; then a type =2 with U +W/2: then
KeMaX Nemin Kemin type ¢1 data for
pldeonhole p ¢ then a type +2 with U +C/2; etc,

7 d,min

TRALT will Stop after each +2 type to let the User run FIiFT; TRALZ
will stop after a type +2 with a negative value (i.e,, the last one),

Handshaking between AP and user {s accomplished by:

User~to=iP: Hy writing code in last word of buffer (AP clears
this location after processing buffer),

AP-tO=-User: A CTLS interrupt 1Is aenerated after processing each
buffer, and a count Of the processed buffers is main=-
tained in the AP-LITES® reaister,

A filled buffer will {nitiate the following DProcessing:

Type==1¢ TVUR: Unravel visibility record into gorm wmore
usables Check ! and V (unrotated) against
limits; skip record 1f outside limits:?
rotate (irV; sSelect INX data from time table:
output U, V, W (nsec), weight and flags in
output buffer: back to TRA[ if puffer empty;
else:

TVSL: Check time {intervals; skip record if outside
limits: incluAqe INX flags in data flags;

include correlator flaas In data tlads: undo
flaas to be bypassed,

TVGN: Update outnut record ptr to jnclude datae.
The visibility record huffer now has records?

v U (nsec)



V (nsec)

W (nsec)

welght (average time)

flags (floateds but definition as in input visibility)
data

U W N =
49 00 09 o9 o0

enNded With a record with U=v=g,
This butfer is used as input to:?

TRCBW: For each recordr calls:

TRCVW: For each vajue table entry: cConvert
UJe Vo W In qrid points; determine position
welght butfer; test skip flag; determine
pointers to weighting function: checks U,
V, W in buffer=-limits; calls TRCVLW once
or twice (if wrap around Of byffer).

TRCVLW: (in TRCVL module) Add weighted point count
to wejight byffer,

After processing visibility buffer:

TRAL? Clears buffer type; counts buffer in LITES
register; interrupts user; checks and waits
for mare,

Type==2: TRuy: From current #UMAX (maximum u~line processea)
by step =1 yntil end value specified in
input buffer: convert values in welight
buffer into a weight by taking the inverse:
update pointers describing the extent of tne
welght bu€efer; wrap around {if necessarvy,
This is done for each map speclfled in map
list, NOTE: The uniform weight is assumed
to he the same for all weplanes, Return
to TRAL.

TYpe=+1: TVUR: See above (TYpPe==1)
TVSL: see above
TVGNS Determine pair of gain tables from time;
interpolate to get correct gains: apply interpolated
gain: apply gain corrections fron bandpass table.

The output huffer is now uUsed as input to:

TRCH1 2=AP system, or:

TRCR2: For each visibility record, call TrRCv, In
addition, TRCB2 tests if an JOP transfer
is finished, and tries to start a nNew
transfer a synchronouslye.



2.1,

TRCV: For each Value table entry: converts
U, V, W {nto grid points; determines
correct convolution buffer for Weplane:
test flags to skip data; {f only antenna
pattern wanted: call TKCN; else: use valye
table to construct complex data point (e.g.
I, G, U, V) from input data; call TRSH,

TRSH:? Shife complex data point over (1, m, n) given
in value tabhle entry; qoto TRSE.
TRSB: Subtract sgurces (1, m, N) given in

correspondi{ng map table entry from data
point; goto TRCN,

TRCNS Determine position in appropriate convolution
buffer: determine welaht # taper function #*
data; get correct convolution function
bufter polnters; call TRCVL once or twice (if wrap
around necessary)d.

TRCVL: Do convolution,
TYpe=+2: TRWB1: 2=AP=system: SaVe end Vajlue yiven in DUuffer
TRWR2: 3-APesystem: save end value; for each map,

and each Weplane per map, get a line from
convolution buffer (call TRUB):
initialize IOP-transfer; return to TRAL,
NOTE:TRCB and TRAL will continue transfer
{f more needed.

TRUR:? Get 1lnes from convolution buffer into
transter byffer? clear line {n convolution buffer
(ana welight butfer 1f uniform weight);
update pointers to these buffers.

TRAL? Clear buffer type; interrupt user; count
LITES’ reajster; wait for more if end
value was >»»; e1se: wait for I0P transfer
and stop,

TRAL Timing
Timing 1s die¢ficult to give, depending on a lot of parafeters,
However, some apnrOximate times for reasonable assumptiong aboyt
bufter sizes, aives, for N vigipility records, ™ mapsize, §
simultaneous maps, ¢ point convolutions, w point yniform weight,

NHatural weight, 2«IF continuynm:

SON+1TNS+SMEM*24ANS#241 ,3NS(Cc+C*#2) miclo SecC,
or, for 12 nours, 1¥ sec integration, 1 map, 4x4 Convolution

function; 28 antennas, 2V48 mapsize: 16v sec,

4=1F continuum: 195sec (adda 922N)



2=IF line,8 channels: 225 sec (add 49N)

Dniform weight, 2 IF continuygm?
SINE2INSHIOM+2M##245ySH #2241 . 3NS(Ccten%2)+NS(w+w%%2) micro sec
or, for the aboVe parameterss 220 Sec

11N)
(addgd

4=1F continuums
Z‘IF lie,

260 sec (adg
8 chahnels: 275 sec 32n)
Times will be leSs for less filied U,
maps etC, MNote that gain corrections are responsibie for about
3¢3 of the times. Furthermore, the actual run times depend
greatly on transfer time of data to the AP,

Veplanes, simultaneous

3. Fi1FT
Before running F1FT, the following steps should be taken:
a, Reserve 64 -word work area in AP memory at DPaAPTR.
be Write deneral memory area (see App. A) into AP=memory at MEMPTR,
C. Write map tableS (sSee APp, A) witn AP memory at MAPPTR,
d, CALL FiPM (DPAPTR, MEMPTR, MAPPTR),
NOTE: For the 2-aP system pDPAPTR should be the same as for TRaL,
F1PHM should be called only once per run,
The program is started by:
CALL F1FT2 (DPAPTR, TYPE, WEIGHT, RDTM, NPART, pART, OUTSK,
BUTRV)
or, CALL FI1FT1 (...,) for the 2 AP case,
where!TYPE,WFIGHT: see TRAL
RDTM=8: Write data to transpose memory (TwH)
=1: Add data to TM™
NPART ¢ number of parts in whicn fipal otitput map
is output (0, or power of 2)
PART ¢ Current part number
OuUTSK=1¥¢ No output to TM
=1 Output to TM
BITRV=®: straiaht addressing of TM™
=32: Bit reversed addressing of M
FIFT starts off by suppressing parity error detection, ana calls
F1Pp, inftializina the memory management, anNd setting switches in various
routines, F1FT uses a set of | to 5 puffers to do its work; each buffer
has its "progress® indicator, F1FT calls a list of subroutines to see 1if



anYthing can be done, givVing preference to filling the puffers from AP1,
or writing them to the TM,

The logical order of routines called per buffer is:

FIRp2 (or F1RB1) s:Start read from APy
FIFR2 (or F1FR1) Finish read from Apil

F13Rp :Subtract sources

F1082 (or F10B1) :0utput gridded daty to user
FiITRr tFourier transform data

Fiyp :Start outrut to TM

F1Fw tFinish output to TM

Fach bhuffer {s governed bY a DPX/DPY indicator palr, containing:

NDPX: Exponent
High mantissa
Low mantissa
DPY, Exponent
Low mantissa

512 + buffer tvVpe

Wecoordinate of data (U,s1see,)

Uscooddinate of data (¢@,1,ee.)

Map number (9%,1,,..)

Start of data huffer of length: TYPE (¢, 1, or 2) =
VTLEN (length of full veline)

*s o0 00 o0 oo

The possible buffer types are:

=12 #Buffer not present
s Avallable for read
1: Read active

2: Antenna pattern read ready (for TYPE=3)

3: "ap being read (for TYPE=3)

4: All reading finished

S: Source subtraction finished

6: Output to 11744 finished

7: Antenna pattern transform finished (for TYpEk=3)
8: All transforms finfished

9; write to TM active

19: Read from TH active (if pDhTH=1)

11: Antenna pattern written (for TYPg=3)

12: Map being written to Ty (for TYPE=3)

13: Map pbeing Ttead from TM (gor RDTM=1 or TYPE=3)

The routines:

F1RR2 calls FI1FM with parameter 2 to check if a TYPE=3 map
should be read:; if not, it calls FIFM with © to find an empty pUffer.
If an empty buffer is fqupd, it deterpines the wWe,“APe and U=
coordinates of the next data, fills in the byfter descrintion and
starts a notification sequence to AP,

FtRpt acts as Fi1RBR2, however, the actual read is suppressed,
slnce the data 1s already in the one buffer sllowed.,



F1FR2

F1FR1

F1SR

F1082

F10R1

FI1TR

Fl¥g

FiFw

NOTg:

3.1,

(in module F1RB2) checks 1f there is an IOP {nterrupt
from AP1, It determines the cause of the interrupt (handshaking or
data transfer) and either initiates a data transfer or handshaking,

(in module FiRB1) sets reading finished,

calls F1FM to find a buffer ready for subtraction. 1If one
available, it obtains the sgurce list from the current Map area, and
subtracts the sources from the data if TYPE=3, {.,e.,, both the
antenna pattern and map have t0 be present,

checks if pbuffer available ang output to 11744 wanted,

In that case it checks if the output buffer (one of an alterpating
pair) is available (i,e,, first word of buffer {s zZero), and
transfers data to this output huffer, The outvut buffer is then
scaled to 16<bit integers, and the 11/44 is notified by an
interrupt, and the buffer count,

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

f: B Buffer empty
1: Buffer flllea
te : Maximum value in lipe
22 : DPosition Oof maximum value (last point=¥)
3 ¢ minimum value in line
4 : Position of minimum value (last point=4d)
5 t Scale (i.e,, power of 2 to multiply data with)

1s a NOP routine, output is not allovwed.

calls F1FM to check if anything 1s to be done, [t tnen

expands the part of the V=ljne input from AP{ by adding zeroes at
peainning and end and transftorms via QSRFFT (antenna pattern) or

NSFFT (map), Both routlpnes are {n OFFT, They use the same aldoritnm as
the FPs routines, but the oytput order is bltereversed,

checks 1f anything to be done via FlfFMm, and {f output to
T™ wanted, It then initiates either a read from (RDTu=1) or write
to (ROTM=@) the TM,

(in module F1wB) checks 1f there is a T™ interrupnt:;

then checks which phase it is in (reading, writing, antenna pattern,
map) and either Initiates a further read or write, or declares the
buffer free,

output to TM {s done in 24 pit inteaers scaled per line, The

scale is output as a 1¥ebit integer in the low order S5e=pits of
the first two words of a line,

FIFT Timina



1.

~hy)y,

47 ]
The actUal program timing is roughly for a mapsize M, with w
Weplanes:

Antenna patterns W(12042M+(2+,2M)210g (M) micro sec.
Map: W(1p0d+3Me(24,45M)2109 (M) micro sec,

or, ahout 12 seconds for a 2k antenna pattern
290 seconds for a 2k map,

However, transfer times from APt and to TM play a role as well,
I0P transfer rates are about | micro sec per word, and are conhcurrent
with calculations,

TM transfer times are, as far as 1 know, about 15 micro sec per
word, resulting in about 6# sec for a 4x map. If the agridding is
split {nto several parts n, thig amounts to (2n-l)*6¥ sec,
F2FT
etore running F2FT, the following steps should be taken:

a. Reserve 64=word work area {n AP memory at DPAPTR,

b, Write general memory area (see App, A) into AP memory

at "EMPTR
Ce. Write maP tables (see App. A) into AP memory at MAPPTR,
de Call F2PM (DPAPTR, MEMPTR, MAPPTR, WCNVSC)

where WCNVSC: Scale (=number of table points per grid
point) of Weconvolution correction function,

NOTE: Although the program for this correction is present, 1
have flp clear ldea on how to denerate this function.

F2PM is called ohce per run,

The program is started bY:
CALL F2FT (DPAPTR, TYPE, AmTYP, FPAP, NOCC, BITRV)
where:

TYPE, ABTYP:See TRAL,

FPAP=v $Full antenna pattern in TM

=1 t:Part of antenna pattern in TM™
NOCC=9 :NO convolution function correction

=1 sconvolution function correction
BITRvV= tAddress TM stratigpt

=32 tRit=reversed addressing oOof T™

F2FT starts off bY Suppressing parity error detection (see TRAL
and calls F2pPR, initializing the mellory manadeqent and setting
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switches In the routines called,

F2FT uses a set of from 1 to 4 byffers, arrandged and used in the
saMe way as In FiFT, The buffer descelption in this cage is:

DPX: Exponent $512 + puffer type
High mantissa :Weplahe (VWs 1, cee)
Low mantissa $Vecogrgdginate (2, 1, o.e)

DPY: Exponent $512 + map number (D¢ 1, ,e.)
Low mantissa :Address of buffer Oof length 2% U=
dimension

The buffer types are:

-1 Buffer not present
I Buffer empty
1 Being fillea

Fourlier transform ready

We=plane handling active

St Weplanes ready

G Correction for convolution tunction aone
7: Read TM only for Scales

22 Filled

F2FT, as F1¥FT, calls a set of roytines to act on the buffers, giving
priority to (/0 operations, The routines called, in their lcgical order
ares

F2Rp checks 1f empty buffer available, determine wap nhymbery
Weplanes, V=coordinate to pe read. Only the V’s necesSsary for the
output size are read, except the first one, which has always
to be read for the scales, A Tm read is initiateqd,

F2FR checks Lf A TM interrupt is pregent, and finds the
buffer bpeing read. If the line being read cOntains the scales
they are saved in a separate scale bufter. The line is then scaled
and expanded by inserting zeroeg. (NOte ¢that fnpyt order 1s bit=reverseds)

F2TR Fourjer transtorms the datas, usf{ng QS2FFT (in QFf¢T),

F2Ayw checks by calling F2FM {f anything to be done, If only
1 weplane, the real part of the buffer is taken, If there is mOre than
1 weplane, the weplanes are all added with the approprlate phase
correction {n a serarate buffer, This buffer is transferred to a
standard buffer as soon as the last w-plane is read,

F2Cc checks {f anything to be done, and then corrects the
data for the convolution function.

F20R checks 1f anything to be done, It transfers the data



12

to one of an alternating pair of output puffers, {f avallabler
Scales the )1ine to 16=bit inteders, and notifles the 11/44 with an
interrupt and buffer count, The format of the
output buffer is as.for F108B,
F2FT Tiwming
Times are approximately for a map of size M, with w Weplanes:
MeW(65+20M+(2+4.45M),210g(M)) micro sec.
or

190 sec for a full 2k map,

The time will, however, be dominated by the data transfer
from the TM and to the 11744,
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APpendiXx A: Data Formats
a.t, TRAL
Aol 1 General Memory Area of 87 Words

The area consists of 5 parts, all containing floating point
numbers, If no description g{ven, a zero should be put into it,

Prologues (9):

/M CBUyp AP address of start of convolutjion buffers,
12 CCNT Length of convolution bhuffers,
22 RUF 1 AP address of first input bufter
3: BUFLEN Length of one input buffer
4: WMAX Maximum Wecoordinate (=% 0f wWeplanes/2)
53 WURLEN Length full upniform wefght buffer.
62 WLEN Length full convolution buffer for one We=plane,
73 ULEN Length one copvolution line (=TYPE#*V=-length)
8¢ WULEN Length one unifor™ weight line (=v-length+
convolution width)
W1PT (9):
12 WUOLEN
5 o JULEN
: WOFF Offset in unig¢orm weight line to V=a(=Vmin
“FLOOR(,S5%Conyv.width))
: WUMAX Maximum U in yniform weight puffer
102 WUBLEN
12: WUTPBT # of simultaneous lines in uniform welght
buffere.
13: WIJROT U at bottom of welght buffer (SWUMAX=WUTPQT)
w2PT (27):
"} VLEN Length of one V=line
12 WULEN
3: NW ¥ of Weplanes
53 OFF Offset to V=0 (=TYPE#yY )
min
7: WCOFF Offset Iin uniform weight buffer to v=¥, y=y
maX
(Z(WUMAX U Y HWULEN+WOFF)
max
8 UMAX U
max
193 ULEN Length one convolution line (=TYPE*VLEN)
12: WLEN
152 UTpPBT # of simultaneous lines in convolution puffer,
16 WULEN
20 JUEN
21 WUBLEN

222 APRUF AP address of output puffel for antenna
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Pattern (length=VLEN, or ¢ if TYPE=2)

232 MAPBUF AP address of output buffer for mapb.
(length =2#VLEN, or @ if TYPE=1),
24: WMOFF Offset to W from W=o(=WLEN#(NwW=1)/2)
min
268 VOFF Offset to V=¥ (=V *TYPE),
min
272 WOFF
MAD (55):
B WUBOT
12 tHB High ehecking boundary convolutjon (=U -
max
NCU/2.+1.)
33 UIMAX
43 VLB (=v n+NCV/2 _=1,)
min
S ULEN
6 WLEN
7 CVMIN v
min
83 CUPTR AP address of U=convolution funection table for
U=u,
TVPTR AP address of V=taper function table for v=d,
192 TUPTR AP address of ''=taper function table for U=zo,
112 CVPTR AP address of Veconvolytion function taple
for V=¢
12: VHB (V. =NCV/2.41,)
max
13: VMAX v
max
14: ULB UMAX+NCUO/2,
15: UTPBT
wMAD (72):
-1 WNU?2 Halt width nnjform Weight functjon {n U=
direction (nsec),
03 WNV2 Half width yniform weight function in ve
direction (nsec),
13 LAAN:) (=WVMIN=1) (WYMIN=V =*FLOOR(CNCV/2.))
min
22 WUHB (=SWUMAX+1)
: WVMIN
H WUMAX
6 WULEN
: WivsC # of points in weight function per nsec.
82 WIIVSC
: WNUMAX
102 WVYPTR AP address of weight function table tor V=
11 AUPTR AP address of we{qht function table for U=z

12 WVHB (=WVMAX,1) (WYMAXSAVHIN+WULEN=1)



1s

13: wuTPBT
14: WVMAX

A,1,2 Gain Correction Memory Area Of 54 Words (not specified values
should be zero)

7 !

12 SIMROT SIN (Map rotation angle)

2: COSROT COS (Map rotation angle)

3 Vi iMy, (Low limit to be included in V) #*x2,

4: ULIMH (high U=limity®s2,

5 ULIML (low U=1imit)s»2,

12 VLIMH (high Velimityes2,

14: BUFDLN # of read data points per visibility record,
162 RLIMH (high (U*#24+Va®2) %% 5) %2

19: RLIML
21: 31
233 63
25: INXBUF AP address of dain table distripution table,
26 TIMLIM AP address of time limit table,
27: CORFLP AP address of correlator flag table,

29: BIPFL MOD (3-bypass flag,4),

34 LCORP AP address of bandpass correction table,

A.1,3 value descriptions

The action on the input data is described In a 1list Of valuye
descriptors., Each gdescriptor has a length VALLEN,VALLEN=294+#
data descriptors, and is defined by user.

The format {s:

" =9 End of descriptor list,
<>a: AP address of map area deScribing map to bpe
produced from output data,
FREQ* Wefield width (gHz* radians)
FREQ# Ue=field width (glz» radians)
FREQ* V=fleld width (gtiz# radians)
(FREQ *U=field width)s#=i
(FREQ #V=field width)s#*=g
Weight (multiplicative) to be used on aata.
Test bits, describipng input data poipnts used inp
forming output data ponint, The format is the
same as for the flag word in the input,
8: offset tO real part of data point in vigibility
record + type ¥ 4¢9¢,

NV e N e
e 00 0 00 o0 o0 00

Type= «REAL +IMAG are used {n convolution

NN m-
%% se o9

+ -
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4: + +

offset to imaglinary part of datapoint in visibility recorq +

type#4096,

Type= St 1#(+REAL +IMAG) are ysed in convolutjion
6: 1"(- + )
7: 1% (= - )
8 iIx(+ - )

=Ys No mOre data Usage descriptors,

9 next input data usage descriptor

VALLEN=29: 7]
-19: v
Seoevesn
-1z Lecoordinate of shift of input data in
fractions of map width,
-3 Mecoordinate
-2 Ne=coordinate
-1 =0 shift requested,

=1:Shift requested

Hap descriptors
Each output map has a 6eword descriptor
v =P:No more map descriptors

SAP address of convolution buffer for this map for
U=u e V=i, Wz

max

1: AP address of uniform weight buffer for thils map for
UsvwOMAX, V=0

2: # (pecomes normalization sum)

3 =AP address of source list to he subtracted.
=@:no sources to be sybtracted,

H (3
S ]

Source List

Fach source has 4 4 word entry:

A2 =¢: NO mOre sources
=intensity of source _
1: Lecoordinate in fractions of map width

23 M=cooradinate



3: Necoordinate

Gain Tables
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The input data are split into several datasets according to

SORTER rules (meridian transit date. frequency., sourcename, etcC,J),

At any one time the gain taples for one dataset are in AP core,
Each INX record has a 9 word entry, followed by tne dgain

tables for this record,

The THX format 1s 32e-bit integers,

a: # of line channels

12 Length of one gain record

rH AP address of dain taples for tnis INX,

3: Time increment (seconAs) between aalin records,
43 Date (IAD=45000)

52 Flags channel A

6: Flags channel B

7: Flags channel C

83 Flags channel D

Fach gqain record starts w#ith 2 words:

'H Time (seconds) of thlg record
1: Time of hext record,

follo“ed by the gain tables,

D=Pad usage

r >8400Vv, 1f next recora is last.

D-Pad is the main communication netween routines, 1Its usage:

DPX: Je
1:
22
3:
DPY: ¥
1
2:

AP
AP
Ap
AP

AP
AP
AP

address
address
address
address

address
address
address

of
of
of
of

of
of
of

MAD memory area

FI1¥T memory area in the 2 AP case.
WiPT memory aleae.

dgain memory area,

nPA area,
AMAD area.
W2PT areae.

DPX/Y 4=31 are initfally filled by TRPM using the data in
the memory area prologue,

In TRMW the W1PT area ls exchanged with DPX/Y S5S5=12,

In TRYB the W2PT area {is exchanded with DPX/Y S-18,

FIFT

General memory area of s¢¥ words, dlven in 2 congecutlive
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parts; unspecified words shouid be 0,

MEMLST(9) ¢

"H WMIN Minimum Wecoordinate (=(HW=1)/2)

23 VMIN v
min

42 VMXMN v -V
max min

62 VTLEN FFT length ve=girection

7 VMOFF Offset to V in line (SVMIN+VTLEN/2),

min

83 6,

112 NW # of weplanes

13 UMaXx U
max

14: -1

15: VOTLEN Output length in v-=direction (even,<=VTLEN),

16: UMIN U (=CEIL(=nNCU/2,))
min

183 VMXOFF Offset to V in line (VTLEN/2eVMAX=1)

max

yi'H ORUF1 AP address of output butfer to tis44(or )

21: OBRUF2 AP address of output buffer to t1/44(or )

24: =4 This buffer not present

=1 This buffer present
252 BUF1 AP address of buffer
26=33: As 24, 25 fol BUF2,4e.,HUF5

XMEMLST (34)
[7H] NMWID Bits in map count (315,=-nearest power ot 2
(¢ of maps))

NMEXP TM address shift for map number +27,

NWWID Bits in Weplane (=15.=nearest power Of 2
(NW))

NWEXP TM address shitt for Weplane & +27,

NUMSK (=2x»(nearest power of 2(ULEN))=1)

NUFEXP TM address shi{ftt for U ,27,

INC64 64 » INCAD

INCAD TM address increment between V-pojints.

RBFAD 65 word buffer area for TM readg

N) ==
o8 o8

- O~ NS
o8 80 60 00 99 o0

[

Ae2,2 Map descriptors
Fach nutput map has a 6 word decriptor:

Ne No more maps

Valid entry

S$SSS =8

2:
33

No source subtraction
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= AP address of suptraction source list (see

At,g for format of list)

A,2,.3 TM addressing

TM addresses have two formats, based on ABTYp,

ABTYP=0: =1
bitn: Real/Imaainary Real/imaginary
1=a: Map *# Ve=coordinate
a=p? V=coordinate Map #

b=¢c? Wecoordinate Wecpordinate
c*=d4: U=coordinate U=coordinate

The values of a, b, €, and 4 4epend on the length of each
f1e1do

A,2,4% D=*Pad usage

DPPX: e AP address of XMEMLST area
DPY: ire AP address of DPA area
DPX/Y 1=-23 are filled from MEMLST area

In FIWR DPX/Y 24=31 are eXxchanged with XMEMLST,

A.3 F2KT

A.3,.1 Generdal Memory Area of 64 Worgs (Unspecified entries Snould
be zero)

MEMLST (9):

43 VLEN Length of Veline (sMMAX=MMIN4])
9t NW ¢ of W=planes
7 NMAP # of output maps
82 MMIN M
min
: VLEN/2=1

142 U21.FEN 2*output lenath 1in U=direction (=2+UOTILN)
1 NMEXP TM address (ipn bits) of map # +27
132 NWEXP TM address (in bits) of W=coordinate +27
15 NVEXP TM address (in bits) of Vecoordinate +27
16 VOFMIN Offset tO V in ful}l line

min

17: VOFMAX Offset to V i{n full line



38
393
49
113
423
43:
44
452
4¢
472
493
52
512
52
56

S7:

58=63:

Ae2,3

4,

Map descriptions

LOTLEN
LCPTR
MMIN
MCPTR

0OBWF1
0BWF2
WSCBWF
MSCBUF

UDILEN
SPUMI

VTLENZ
YTLEN
UMAX
UTDUIM
VMIN
MW
WMTN
LOTOFF
LOTLEN
WBUF
MFACT
LMIN
WCPTR
LFACT
=¢

=1
BUF1

20

max
Output jength iIn L=coordinate (even)
AP address of L convotution correction function for L=W

AP address of M convolution correction
function for M=¢
AP address of first output buffer to 11744

AP address of list to scale byffer for Weplanes
AP address of list pointingd to scale buffers
for maps
Length of one input Ueline
(=UILEN+U )
min
LOTLEN/2
U=direction Ff¢T length

2R (UTLEN/UTLEN=1)

Offset to start of output (=UTLEN=LOTLEM)

AP address of we=plane addition puffer,
(=0 S*(MFIELD/VTLEN) %*#2/uFLELDY
==LOTLEN/2)
AP address of N convolution correction tunction
(=0.,5%(LFIELD/UTLEN) #%2) /NFIEFLD)
Auffer 1 not present
Buffer | present
AP address of Buffer 1
As 56, S7 for BUF2, 3, 4,

£ach output map has a 6 word descriptor:

D=Pad usage

nPY:¥

NOo more maps
Valid entry

Normalization factor

PPA area AP address

The remainder of OPX/Y 1s filied from HMEMLST,
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Appendix B8

On August 1@, 1981 the status of the APe-software was:

=Al)l routines tested for sizes up to 2048
=No actuyal third dimension maps made.
~Probably an error in the f£f1aggfng napdler,
-Multiple input datasets not tested,

«Map output in parts not tested,

«Limited number of possible tables tegted,
«NO line data tested.



