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NODISC FOCAL

A special version of Lick Scanner Focal is now available for
emergency use in case the disc ghould fall. This language 18 called
vNODISC FOCAL". Nodise focal will work if there is & mechanical failure
of the disc which forces the disc moter TO pe shut off. (This is by
far the most 1ikely type of failure,) An electronics failure in the
disc interface may oFf may not disable Nodise Focal.

An abbreviated version of the Scanner bata Taking system written
in Nodisc Focal 1s available on Mt. Hamiiton. This tape is strictly
for emergency use and will allow only the basic operations necessary
for data agquisition. The programs which are available are used in
the same way as in the regular Data Taking System. The programs which
can be called from switeh (1,1) are Precession, Memory Test, Start
Data Taking, Continue Data Taking, Set Sweeps, and Set Up Offsets.
Precession, Memory Test and Set Up Offsets are used in exactly the
game way as in the regular system. Set Sweeps 1is the same except that
the left slit channel offset is 1o longer stored on tape and must be
reentered during a fast sweep i0ad. The Data Taking programs novw
respond only to switches (3,8), (3,9) and (3,10) (Stop, Reset, and
Start}), to switeh (1,7) ( dwell time ) and to switch (3,4) (pause) .
The other functions, guch as adding into the sum buffer ot displaying
on the CRT, have been dropped. Labeling information (hour angle,

dwell, etc.) cannot be stored on the data tapes.



-- Nodisc Focal

Comnmand Summary -

1. Nodisc Focal is read into core by the usual bootstrap routine.

2, All of the regular Focal commands and functions are
available:

ASK IF¥ FEXP( )

COMMENT SET FSIN( )

CONTINUE TYPE FCOS( )

Do LOAD FLOG( )

ERASE FSQT( )

FOR FABS ( )

co FSGN( )

GOTO FITR( )

3. The following Lick Scannel Focal functioms are available.

x Go( ) X vEMC( )
x po( ) X ME( )
% cALL( ) X MEMR( )
£ FILEC ) X MEMA( )
¥ END( ) X MEMX( )
X MGET( ) x MEMY( )

x MSAV( )
g GRT( ) ¥ LOOK( )
FCHANC ) x pauUS( )

X EDIT( )

These have the same arguements as in regular Scanner Focal. (see

Robinson, L. Be» "The Lick observatory PDE 8/1 Computers’, L. 0. T. R, No. 1)
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2 channel core puffer available for

There 18, however, only one 51
scanner data in the Nodisc System, instead of the usual twO buffers.
nyuffer' are no¥ dunmy entries in all of these

¥ MEMR(@) will mo¥ read 512 channels of data

The arguements for

functions (enter A"y .

instead of 1024.
4, Four extra functions have been added:
e data

X MASH(2) -~

Compress 512 channels in the cOT

r into 256 channels.

buffe
Channel (2X+l) -~ Ch

[Channel (2X) +

te single precisio

annel (0]

n integer X

Read oY wri

X CPUT(W,X)
1 core puffer

into word W of a specia

(0= W= 127).

5 D=FCTAK(W)
uffer

This special core b

{gs not written over during the bootstrap

operatien, and can be used as @ protected

area for gtoring flags, etc:

onstant X into loweYr precision

x,L,H) -~ Writes ¢
through H of the core

X BCON(
words of channels L

|x| < 4096). The upper

data buffer (
go this

ion words are aot cleared,

precis
rmally be preceede

function ghould no d by

% CLER($) -



Programmers’ Notes

The regular version of Ldick Scanner Focal is heavily dependent on the
disc because most of the added functions are stored on disc and overlayed
into core as they are used (see L,0.T.R. Nos. 1, 3 and 9 for details). In
Nodisc Focal, the added functions permanently regide in core loecaticns
14000-17251, which is the area that normal Scanner Focal uses for buffer
d, for the disc overlay in use in core, and for the basic disc access
routines. The chaining table used by X CALL has been moved from 17150~
17225, All jumps to the disc access routines have (hopefully) been
removed. The bootstrap routine (FAST) has been altered to bypass loading
the disc overlays, and the Interrupt routine (FLAGS) no longer checks the
disc flag.

Nodisc Focal has been tested by turning of f the disc motor and also
with the 'daisy chain" cables leading Lo the disc interface disconnected.
Turning the knob on the front panel of the disc interface to a position
other than § will wipe out Nodisc Focal because the interrupt signal gets

set and causes Focal to get trapped in its interrupt handling routine.



NODISC FOCAL

CORE MAP FOR FOCAL FUNCTIONS

4000-4174
4200~-4320
4322-4365
4400-4572

4600-4755

5000-5142
5150-5172
5200-5365
5400~5431
5435~5474

5477-5777

60446343
6345-6364
6371-6377
6400-6453
6460-6520
6525-6570
6600-6772
7000-7154
7200~7225

7230-7251

(Field 1)

Chain (+ field ©)
NCRT, part 2
LOOK, part 2
NCRT, part 1

MEMF, part 1

CRT (=STAT), part 1

BCON

CRT, part 2)

GOTO (+ field @)  (=G0,DO)
STAP

SWEP

1LIST (used by CRT)
LOOK, part 1

PAUS

MEMF, part 2

MASH

EDIR (CLER,EDIT,CHAN)
SWIT, part 2

SWIT, part 1

Chain nest buffer

CPUT (=CPUT, CTAK)



APPENDIX A

No-disc Focal Functions -~ Assembly Language Listings*

*Note — the functions PAUS, GOTO and LIST are not listed
here. They are exactly as shown in L.0.T.R. No. 9,
except that PAUS now starts at location 16371 and GOTO

now starts at 15400,



«JPT=
s PALP
DUT=5

: BCON

$IN~S:CON®,S:BCON

#0PT-T

ARGL

G176
p67T4a

5150
5151
5152
5153
5154
5155
5156
5157
5164
5161
5162
5163
5164
5165
5166
5167
5174
5171
5172

Ba50

5158
2Ea6

iaals]
1371
1853
3414
1@54
7848
1853
3m55
1314
1372
77660
5754
1852
3414
26055
536
5750
1777
5@@1

/ CONG
AKLIST
PAUSE/ X BCON (XsLsH?

/WRLITE SNGL PREC. CONSTANT X IN BU
/ CHANNELS L THROUGH He DOES NOT CL

/50 USE YCLERCL)Y FIRST.
4 2kNO DI SC FOCAL ONT Y %k
/
CTR=ARGH
*KBL1+ 30

BCON
HFNKR1+30

2BE6 /BCON
#5154 .
BCON, 9

TAD PLTTY

TAD ARG4

DCA ARGTH

TAD ARGH

cHMA

TAD ARG4

nca CTR
1..O0OP, TAD ARGTH

TAD MET7717

FFER 1
FAR HIGH ORDER WORD,

sMa CLA /TEST FOR END OF BUFFERe.

Jvp 1 BCON
TAD ARG3
Dca 1 ARGTH /AUTO INDEX
1572 CTR
JMP LOOP
Jwp 1 BCON
PL777 1777
M7 —RTTT
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ACUT~5s CPUT

FIN=-S5sCONE. S CPUT
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HOPT=T
Am 50

@61l

Ly

ARG
AV EN U]
ARG 1 EH

ACOGNE
ALLIBT
PAUSE/
A CPUTMW. K05 o
7
PASUINZY N

D=FCTAKY )

N YRITL # 1N CORE

AIGBGETTTT 15 NOT WHITTEN
ARNORISC S5Y5e ONLY.

/
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TAD
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ARG3
PLTY
T 661
AkRG3H
I ARG3

APROTECT REST OF
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7237 K636 JSHP I CTAR
TeaE  pugen CRUT, 8

7241 1652 TAD ARG3

7242 BR2LB AND PEYT
7243 1251 Tah 2764
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7845 1453 TAD ARG
1246 34482 DCA 1T 4RG3
asxiv 5G4l Jmp FCPUT

PL7T7 2 177
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T e
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« PALP

*0UT=-S:EDIR

s

#IN~6:CONG» S1XCON, StEDIR
*

%*

*

*¥OPT~T
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ARG1L 3850
ARGlg @961

/CONG

XLIST

PAUSE/

/

/RCON

FIELD 1

KLIST

PAUSE/

/¥ CLERC1)3X EDITC(C»1,X)35 X=FCHANCC)
/SPECIAL NODISC SYS. VERSIONS

/
*KB1+822
pres  &548 CHANEL
*KB1+26
@166 6554 EDITOR
*KB1+16
B#156 6525 CLEAR
*FNKBLI+16
gee2 3772 3772 / CLER
*FNKB1+22
pe66 3326 3326 /CHAN
HFNKB1+26
@672 1634 1634 /EDIT
/
®*6585
6525 08038 CLEAR,?
6526 1336 TAD P1777
6527 3010 DCA 18
6533 1947 TAaD MRO849
6531 3853 pCA ARG4
6532 341@ LOOPsDCA I 14 /AUTOINDEX REGISTER.
6533 2053 1572 ARG4
6534 5332 JMP LOGP
6535 5725 JP I CLEAR

6536 1777 PLTTT,1777
6537 2000 P200d.2000

/
6540 (@9% CHANEL,d
6541 1652 TAD ARG3
6542 1337 TAD PROGH
6543 3852 DCA ARG3
6544 1452 TAD I ARG3
6545 3051 DCA ARGR2
6546 1952 TAD ARG3
6547 1@046 TAD PL1GED
6556 3652 DCA ARG3
6551 1452 TAD 1 ARGS3
6552 3054 pDCA ARGL

6553 5740 JMP I CHANEL



6554
6555
6556
6557
6560
6561
6562
6563
6564
6565
6566
6567
6578
6571

16161514
1958
B371
1337
36852
1654
3458
1658
18406
3152
18182
3452
5754
ATTT

/
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EDITOR, B

TAD
AND
TAD
DeA
TAD
DCA
TAD
TAD
bCA
TAD
DCA
JMP

ARG3
PTTT
r2oag
ARG3
ARGS

I ARG3
ARG3
P1oag
ARG3
ARGSHH
I ARGS3
1 EDITOR

PTITTT77
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FIN-SICON%, STFASTs S2FASE
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#
e N . I
;OP P ‘ ' Pl CE}\ (EK:} 4.6 -;:;({lt{i
Al Ga50 (.@ R
/CONG
XLIST
PAUSEK/
/
/FAST
/SYSTEM TO BOOTSTHAP FOCAL SETY ERN TAPE ANL COhk
/BLOCKS: B-GBOOTSTRAE, I=-FIELE 15 40-DISC
/T2 TGO 131-FIELD &
/LOAD COPE> COFGs FASTs FY 063 3aVE FASTI11260-2777 3
y :
/NCTE THAT BOOT AT 2887(76273) 15 USED BY CORGH
/
CHGLIFLIED FOR NODISC 5YS.
/
FIFLD 1
FRAGH :
28 7368 BUOILD, CLA CLL /STORE DISC AND CORE SYSTEM ON THPE
2001 4246 Jins SETDIS
LHE2 1356 TAD BGOTS
203 3023 DCA DDCORY
204 1271 TAD M2HY
2005 3GRA DCA DIVCNT
A6 1270 TAD F18
BABT 326 DCA DSFELD
pale 3pe7 DCA DTBLOK  /LOAT BOOTSTHAER LN BLOCK b
11 34935 DCA LFUNTT
2018 1837 TAD F2Y
213 4421 JMS 1 DTAPX  /WRITE VAFE
2014 5200 JME BOILD /TAPE FRROR
2015 3B24 DCA DOWCNT  /NOY SAVE AL, OF FIELD 1
M16 3023 CA DDCORE
2017 7901 18C
PHRH 3627 DCA LTBLOK
2821 1637 TAD P20
BHR2 A42) JMS 1T DTAPX
2R3 5R00 Jilp BULLD /TAPE ERKOR
P24 1132 TAD KILALL
2025 G346 DCA A 1LT R
8R26 1376 TAD BECOVR
2027 3138 LCA KILALL JREAD FIELL @ WHRN DONL!
36 1267 TeD BKSTAK
2131 3027 RCA LTBLOK
P32 3BR6 RCA DSFELD
2933 1937 TAL B2
erRa  L4D1 JMS I DTAPXA  /S8VE FIRLL 8
P35 5233 JHP W=D /TAPE ERHOR
2A%6  534%  DISCHs JMP FELD@+2 /PATCH FOR NORISC SYS.
3T 4420 JME 1 DISCX
2A4  5AR6G JMP DISCH /DISC ERROK

a4l 47 53 JUS T NAMSUR
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ppae 16837 TAL PR
pa43 4421 MG I LTAPA  /5TORE DISC OVERLAY ON TAPL
opnn BE36G JMp DISCH /IBPE BRECH
pra5  B336 oMy F LT JHECCUEKR FIELL @ §0k RESTART
/
opa6  BERE  SETDIS, @
o7 6201 CIF
op 50 A7 66 Los 1 TELSWX /6LLOYW USE OF "TYFE
op51 6211 CLF 14
opse 1354 TAD P569
£n53 3623 nCe DDCOKE
ongs 1975 TED HMERTT
p55 3624 pCA DL ONT
on56 1272 TAL 11580
annl 3025 LCA DISADD
u6n 1274 TAD P16
Ppel 3URG pCE DSFELD
pHeR 1266 TAT BRDISC :
2663 3GRT Hoo DIELOK  /SET ADDRESSES FOR DLSC OVRRLAY abbn
DU6L 3126 poA INTRUP /N0 INTERRURT DURIN TEAST
MES 564G JMP 1 SETDES
/

SH6G  DEHAN  BHUDISC, 40
onad  RETe  BRSTARLTZ2
a7 BBlE Ples 10

2071 Y1) MO RBs = BEA
onT P 1560 rl1has 1 HEY
o7 3 BORA CCOUNTs 9
opT o BT0B P eB.700
a7 s 1501 M627T7s:-6277

/
/ i
/
/
/
JRIFLE 1 PART OF BOOTSTHAR USES FOCAL DISCsTiapk HOUTINLES.
/ )
of7 6 730B  READIS,CLA CLL /CODING T0 Akl DESC OV BRLAY
o7l An46 JMs SETDIS JEROM TOPE BAGCA TO DisC
olps 11382 THD RILALL
21l 3346 DCA KILTEM
2102 1347 TAD ERTYPE
21A3 3138 nea HILALL
o1@a 4421 Jiis 1 DTaRX JOVERLAY FROM TAFE
D1G5 5304 JMP a1 /TAVE ERRGH
o1p6 A4l STORIM. DCA DTEST /DISABLE DISC PROTEGT
o107 1357 TAT P2
0115 A4ARe JSs 1 DISCA
211t B3R6 JME STORIM /NISC BEREOR
2119 7Tegl Lac
o113 3041 DeA DTEST JENABLE DISC PROVEGT
5114 3026 DISTESs DUA DSIEFRLD JTEST OND REWRITE DAL DISG SREMENTS
M5 36R5 DCA DISADD /(STOLEN FROM GODO)
2116 1355 TAD M20
2117 32873 LCA COUNT
o196 1351 Toh M377T7
21821 3624 DGa DIWONT
o100 a4z TEST>JMS 1 DISCX
2103 THEG OFh

oled 7160 CLL
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2162

P53
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APPENDIX B
Focal Programs Used by the No-dise Focal

Scanner Data Taking System

Program Number Contents

0 Calling Program — reached by XCALL(#,1).
8 Set sweeps.

9 Start, stop, save scamns.
10 Set sweeps.
i1 Save scans.
16 Memory test,

21 Precession.

23 "Disaster'" message.

24 Offset arithmetic.

26 Listing routines.

49 Set sweeps.
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X CALLCYIOD
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