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Machine Language Propgramming for

the Lick Computer~Controlled Microphotometer

Introduction

This booklet contains listings of the special machine language sub-systems
used fo enable the Lick FOCAL language to operate the microphotometer.and ifs
peripherals. A list of available FOCAL commands, with an explanation of the
arguments of each coﬁmand, is given, followed by a sheet showing the core memory
taken up by the machine language programs. These-programs normall& reside on
the disk memory and are loaded into core memory whén needed.

In the appendix, an example of a FOCAL program used to operate the micro-
photometer is given. This program should serve only as an example, as some

parts of it have not been adequately debugged.
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Set
Set
Set
Set
Set
Set
Set

Set

Set

=R - A A = S - B = A = |

o

Set D

@]

FUNGCTION LIST: "LICK FOCAL' SUMMARY

= FITR(N)  dinteger value of N. (D is set equal to integer value‘of N)
= FLOG(N) log N (D is set equal to log N to the base e) o
= FSIN(H) gine N ~aJ |

= FCOS(N) cosine N -

= FEXP(N) | exponential eN
= FSGN(N)  sign of N

= FABS(N)  absolute value of N
= FSQT{N) square root of N

= FTAK(B,W) get single precision value of word W in disk block B, %%

= FASK(B,W) get 10 digit floating format variable starting at disk
word W, block B. (4 words used) - See X STOR( )

A special command "X" (execute) can be used for functions which need not re~
turn a number to FOCAL:

MoMH MM M M

Mok MM

PUT(B,W,I) Store integer I* in disk word W, block B. & . _
STOR{B,W;V) Store variable V starting at disk word W (Note semicolon).

GO(S,L) Like ordinary GO,DO but with computed argumentsm
DO{S,L) (Subroutine S, line L.)

FILE(N) File program N on DECtape

CALL(N,8,Q) Call program N, start at subroutine S (if S>0) If Q =
calls can be nested to 10 levels. HNesting list is cleared

for Q =
CALL(N,S*%128 -+ L} Start at line T, subroutine S, Program N.-
CALL (M) Call program N, don't start, l
END(§) Return to calling program; next line.
SH?I‘(B,N) Move disk block B to an addressiN words hlgher N<L2 0’%5} .
PEN(X,Y) Move chart recorder X steps, then move pen to Y. .

SHFT(B,-N) Move disk block B to an address N words lower. A <{ 2 V'S
First disk block

First tape bleck -
///“" Number of blocks to transfer
// Tape Unit # (§ and 8 are the same unit)

fo=
X MPUT(?,?,N,?)—————Mfu-— Copies from Disk to Tape

X

MIAK(D,T ,N,U) ~—————— Copies from Tape to Disk

Disk blocks 213 to 225 are changed., Atempts to
treat disk blocks above block 210 will produce a
diagnostic "DISK END" with these 2 instructions.

**1f B=W=@, the previously used disk address will be incremented and taken
as the current disk address.

*Integers can have values 04124095




CALCOMP PLOTTER

X COMP(X,Y,D)

X CPEN(P,T)

Set D = ZCOM(Y)

X DIS(X,Y)

4
X STAT(X,Y,S)

X SWIT(-1)

X SWIT(Q L)

S D = FSWIT(N,S,0, (ZSM)‘

S D = FSWIT(3,11,X,Y)

X NAME (N)

X WHATG® (M, V)

/)

X PUTN(B,W,D,N,I)
‘X ICRT (0)

®

Move a distance ¥, then a distance X.

Move diagomally i£ D = 1,
1:

P =0: Pen Up. P =

Pen Down.

Pause for time ~ 10#T msec. Pen motion -
needs about 100msec, which can be used for
computation, or by the pause.

D becomes equal to the current Y Iocation

of the Calcomp pen.
to Y. -

Location record is reset

Store a dot on the CRT at location X, Y

(Full scale 1023)

X origin #£ 0O
Y origin # o
Letter size

Direct 'all future printing to the CRT

Redirect printing to teletype if X =

-1 or for

CTRL~C, or for any error diagnostic.

(See Appendix G)

Erase CRT.
write anything)

Load lamps L.

Read switch N,S5 to D.
group N at once.
weighted, ete,) M =

Display joystick marker at X,Y.
- 3,11 is pushed, return 1024*Xl + Y1 where X1,Y1
is final marker location.

(Wait for 0. S sec before trying to

- Lamps are coded 1,2,4,~-~32,

Set M = 4095 to read all
(M = 9 to read switch 1 & 8,
0 to read only switch N, S.,'

When switch .

See Appendix J.

Replace disk overlay program #6 with a special
user generated machine language program, f#N.

Type the names of N+1 user generated overlay.
programs as found on a program DECtape.

(See Appendix ¥) Sfaviing at

First block

"First word

First word content
Word count

Frogrem M.

Data Increment for successive words

- Load disk with linear data.

(Exchange X and Y axes for CRT plot command.
Useful for drawing vertical lines.)
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ADDITIONAL FOCAL COMMANDS FOR MICROPHOTOMETER

- Input blocks
— Qutput block
Ve Constant added to each output word
X ADD(Bl,%Z,%3,§) = Add blocks of data on the disk.,
X SUB(B1,B2,B3,K)~~ ——~ w—— ——" . Subtract data blocks (Bi~B2+B3) -
First output data block No.
// First output data word No.'
/—, . Word count
X DN(B,W,M) — — —_— — ~—— —Move stage down.
f : .
X UP(B,W,M) —— — ——— - - Move stage up.

Move M steps of 4.5 micron each, rec01d
digitized amplifier output at each step
in successive disk words. Tull scale
amplifier output is 1023, e

- First Dhlock No.
: —~——TFirst word No. ' T
// . wmremeeme—Number of data blocks: iecorded o
// ‘Step slze is (RS+1)%2.8 microns.
. Threshold value to start recording
X LFT(B,W,N,RS,TH) Move stage left, recording digitized .
E l amplifier output at each step. o o
X RIT(B,W,N,RS TH) Move stage right, recording amplifier . -
: : reading at each step. _
Set D = FUNC(B,W,K) ' D becomes a function of disk word W

in block B. VYunction tables are preset by
X SET(A,Z). K/3096 is the fraction uged
of the second table. (interpolates
between the tw0'tab1es.) See Appendix T

X SET(A,Z) (A,Z nonzero) - Loads two 129 word function tables from
‘ blocks A,Z for use of FUNC( ), X PLOT( ),
X IFIX( )

First block to be plotted

Ko. of linesof data on CRT (uses chart
recorder if L = Q)

“ Scale = §5/16

X steps per point oo o

Ro. of blocks to be plotted _

No. of hlocks data on disk.  (NDzN; or = 0)
// / First block of data on disk : -

Offset (1023 = full scale)
*X PLOT(B L,8,X,N,ND,NF, OF) Applies FUNC conversion to each data point,

. and outputs result to CRT or chart recorder.
Sw’!%C}l 3,7 will sefect _

IfL = O;‘output is on strip chart,

Calto }4‘1/’ 'F/&}?l'é‘i’. If ND = 0; direct readings from the disk
) . are plotted without use of the function
Switeh 3,4 wil/ padse tables. ’

Foy ﬁem change etc.

bt -

*#See footnote next page.




%X 1FIX(8,0,5,1,N,ND,NF,OF) Used exactly like X PLOT( ), but output
. replaces original data on the disk, in-
stead of going to CRT or recorder.

: SeeiAﬁpendik H.

First block

First word
o Number of words .
/r— ~ Multiplier X1000 for first word
: [ Multiplier X1000for last word
X MULT(B,W,N,G1,G2) Multiplies N words on the disk by a

number which varies linearly from G1/1000
to G2/1000, as it goes from the fiyst to
the last word. Co

X PUTL(B,W,N) . ' Stores double precision values of N .
‘ (¥ £223(~8 x 10%) on disk words W, Wil,
block B. - . S ‘
Set D = F TAKL(B,W) Retrieves double preciéion data from &isk.

Input block -
First input word

. — Qutput block :
o : — First output word .
/ /( — Common divisor -
: / t : Common addend

¥ CONV(B,W,B1l,W1,D,A) Converts 129 double precision variables.
: V1 = V/D + A, ' :

First block ‘
[ Number of blocks
Set D = FMIN(B,#,N) : © Returns the minimum value found in
' : N blocks of the disk. (Single precision data)

*USE X STAT(1,1) to initialize X,Y location
USE X SET(A,Z) to initialize function tables from disk blocks A,Z which
represent the calibration at the ends of the 24 block data

segments on the disk.



First disc block

First disc word

‘ Word count
P, Initial X -
: Initial Y =
. X dincrement = . ...
o | - - Counts per dot
' }/ I —0ffset per line

X SHOW(B,W,N,X,Y,DX,DZ,0F) - Z axis display from disc

Brightens one spot for each occurrence of DZ counts (to display a

spectrum in optical format).
First block on disc

. | ' ; : First word on disc .
//:/ : - _Word count

Set D=FTOTL(B,W,N) - Adds up N words from the disc

First disc block

First disc word

First word multiplier

Last word multiplier

’ {IX DIVM(B,W,M1,M2) - Divides 129 word block on the disc, word by word,
by the contents of block B2Z. The multipliers are interxpolated across

the bldck, and allow precision to be kept in the result.




Microphotometer Core Allocatiom — Feb/74 — Field 1

@)

MIC 73-D
- 0-5 FOCAL 1000-1177 GODO
6~7 CONG. 560-2567  TEXT
20-44 COND 5000-5077 PUTL
76-77 5100-5300 BUFERC XTRA!
50-61 ARG 5400-5567 CONV 15000~5577;
62-74 MCON 5577-5777 BUFERA
76=77 CONG
112-130 6000-6041 ENTR
132-137  CON# ‘ ‘
140~237 KB1 Load LABL after all elsel!l
6042-6154 DATU @ 6044-6065 PUTHN @
6200-6310 DATU : 6066-6110 FSET
6112-6140 TOTL o
6400-6533 STAG 6167 6342 PLAT ' ' ‘ '
65456577 MINM ERSEEORERRIERTS- &4 T70 65777 COMP
6600~6661 MULT 6600 6773 PLAT ‘ _
6676-6777 DIYM
 6044-6112 SHOW O 61126146 SHIF ()
6113~-6144 GOTO 6200-6377 NAME
6u 6370 TﬁPO A
B L e e 6520-6576 ADER
6422—6772 SWIT 6600-6775 CHAIN
(6422-6772)
6044-6343 LIST ©) (Use FNKBI+66-~77 (o)
6400-6542 CRT for routines in
6545-6576 SAV4 program 6)
6600-6765 (CRT)
6770-6777 (SAV4)
~
.FAST Start at 12000 to create a 'FAST'
XTRA |
.SETL . Builds Focal from
. TAPE Source Tape
.MFOC
. STEN
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_COMMBND CROSS TNDEX Feb /79

- Frogram Prograim

Commanst,

AsSEr 5

X ApD
- ASAK
CCALL

COMP.
- CoNV
CPEN.

D/S._

- DIvM
Do

DNV
END

- FILE

GO

e JCRT
LRI

LFT
o MIN
- MPUT

L MTRA
- NAME
o PEN..

L PUTAN
PUTL
- PLOT

- RIT

ALLER
CHAIN

PUT L
COMP

STHG

PYTHN

SAVE
cCorr

PLAT

PIVM
GoTY

CHAWN
CHAIN
\Go7o0
PLAT
FLAT +
DATY
MINM
TAPO -
TAFPO
/MULT R SRR A S | B
NAME - W
FPLAT .

FUTL
pATY Wb

 Command
x srar |
SET
SHFT

- SHow
S7TOAR

 SUB

_SWIT

C TAKL |

707 4

- (AvNe
VP

- WHET
L ZcoM

Al ST 2N a.

CRT

FSET |
SHow

V27

ADER W
swiro b

i . H
K t H |
s LTI

POTL |
 TOTL

conv |\

LSTAE ).
RVZ 275
PLAT

1 i
!
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@ Tape Jo/°
Aoy, 28773,

«PALP o

*QUT-S:ADER : S T

" . R SCE SR
#IN-G 10 NNAs S 1 MCON S 1 ADER '
#

#

*

#0PT-T

ADCY 6532

/0 ONG
XLIST
PAUSE/
/
/MCON
XLIST
PAUSE/
/
/ANER
/6DDS AND SUBTRACTS DISC 3LACKS. LCGADS BUFFER A.
/% ADDC(NASNR,NC,X) :BLNCK NC=NA+NB+X (WORD FOR WORDD
/% SUB(NA»NBLNCsK) NC=NA-NB+K ‘
/ :
*K21+43
¢gen3 6528 ADD
geaa 6525 508
*FNHB1+43

ardaT 3444 3444 /ADD
ar1m pGS2 2652 /8UB
/
#6520
6520  An0R ADD.O
6521 1329 TAD ADD
- 6522 3325 pca suUB
6523 1375 TAD SETOPR
C6H524 5387 JMP AFSET
6525 aafs  SUB.4
6526 1376 TAD SETCIA
6527 3361 AFSET»DCA ARFUNC .
6533 4537 JMS I BYWRITX /PROTECT CORE BUFFER
6531 1852 TAD ARG3
6532 3116 NCA BLOKIN
6533 7169 CLL
6534 4524 JMS I MUBUFX /READ TO BUFFER A
6535 5577 BUFAX.BUFERA
6536 10153 TAD ARGA
6537 3116 DCA BLOKIN
6543 7196 CLL /READ TN JUFFER B
6541 4524 JMS I MUBURYX
6542 7577 BUFSX,BUFER3
6543 1454 TAD ARGS
6544 7659 SNA CLA ‘ :
6545 5725 JMp 1 5UR JEXIT IF NO OUTPUT BLOCK GIVEN
6546 7249 CLA CiMA
6547 1335 TAD BUFAX
6556 3@1A hCA 10
6551 7246 CLA CMA
6552 1342 TaD BUFBY
A553 3711 neca 11

6554 1411 TAD 11



6555
6556
6557
6568
A561
6569
6563
6564
AS565
6566
6567
6570
6571
6572
6573
6574

6575
6576

@12
1232
3217
1411l
To6an
1410

1355

3aln
2a17
5368
1354
3116
7129
4524
THTT

- 5725

TAMRE
TA4]

79

nca 12
TAD t241)
DCA 17
ARTTH» TAD 1 11
ARFUNC PR
TAD 1 10
TAD ARG6
pCA 112
1872 17
JMP ARITH
TAD ARGS
DCA BLOKIN
§TL /WRITE RESULTANT
JMS 1 MUBUFX
BUFERS
JMP 1 SUB
r
SETOPH» OPR
SETCIASCIH




*0QUT=-S5:CHAIN

b
*IN-S5:CONG,S:CHAIN
g ‘

%

*¥OPT~T

‘ | /4‘79( /g/c; |
TPALP ‘ (ziz> N | /1/01/ .37€§Z/

ALSET 6660

ZCOND
XLIST
PAUSE/
/
/CHAIN~CHAINING PROGRAM
/¥ FILE(N? TO STORE PROGRAM N
/X CALL(N,SB»Q) TO CALL PROGRAM N:SUBBDUTINE SB
/¥ ENDC(G) WILL THEN CONTINUE ORIGINAL DROGRAM.
/IF @ IS »@ CALLS CAN BE NESTED.
, .
/PROGRAMS START AUTOMATICALLY IF SB IS NON-ZERO.
/LINE AB.XY CAN BE CALLED BY S5B=128%AB+XY - \
CHBUFR=71 58
ERR2=2726
/
; - #*PGRETN -
#135 7158 CHBUFR
: #KB1+2
A142 6616 CHACAL
@143 6671. CHAPUT
G144 6758 XEND
' /
. K FNKB1 +2 :
@646 2554 2554 /CALL -
GeaT 2545 2545 /FILE
B650. @164 164 /END
4
FIELD O
. : *3120 /ENTERED FROM ALSET
3120 3068 LINFIN,DCA BUFR /NEW END OF TEXT

3121 7501 MQA
3122 7459 sSNA ‘ L
3123 5177 JMp 177 /N0 LINENO,DON'T START.
3124 3867 DCA LINEND /NEVW FIRST LINE NO.
3125 4555 FINDLN
3126 7000 OPR /LINE NOT FOUND :

. 3127 6774 DTLB /SET FIELD 2 FOR MONITOR IN CASE ARGQ 1S @
3138 7691 IAC
3131 3465 DCA NAGSY. /ALL TEXT
3132 6481 10N
3133 4540 PUSHJ
3134 (626 636 /G0, AFTER FINDLN

3135 5736 JUP T .+
3136 9273 273

/ .

FIELD 1

* 66603 3 .
6600 ©7320 CHAIN,O I
6601 1052 TAD ARG3 '



6602
6603
6604
6685
660 6
6627
66160
6611
6612
6613
6614
6615

6616
6617
6620
6621

6622

6623
6624
6625
6626
6627
6630

6631

6632
6633

6634 -

6635
6636

6637

- 6644
6641
6642
6643
6644
6645
6646
6647
6659
6651
6652

. 6653

6654

6655 .

6656
6657
6667
6661
6662
6663
6664
6665

6666
6667
6670

7186
7084
1044
3627
1096
3324
3033
1121

3323
1346
3026
5604

@000

1054
7640
5224
1372
3135
6203
1135
1374
7786
4771
1773

6213 .
3416 .

1416
7001
2135

3535

1942
2135

3535
4200

4421
5243

19582

3042

1953

7421
7501
Be66

7640

5260
7413
Ao6B o6
72049
1522
3747

1521

6203
5667

760
3129

BB 60

CLL
BAL
TAD
Dca
TAD
DCA
pca
TAD
DCA
TAD
DCA
SMP
/
CHACAL

RTL

FSPROG
DTBLOK
CLENGT
DDWCNT
DTUNIT
LINPNT
DDCORE
P10
DSFELD
I CHAIN

20

TAD ARGS

SZ4a CLA

JMP NEST
FIXT»TAD PZEROC

DCA PGRETN

NEST»C

IFICDF

TAD PGRETN
TAD MINMAX
SMa CLA

JMS
TAD

I ERRORP
I PCX

CDFICIF 1B

DCA
TAD
IAGC

16
I116

I15Z PGRETN

DCA

I PGRETN

TAD PGLAST
15Z PGRETN

DCA

I PGRETN

CDO0,JMS CHAIN

JMS -

- JMP

I DTAPX
o -2

TAD ARG3
DCaA PGLAST

- TaD
MQL
MQaA
AND
SZA
JMP
SHL
6

ARGY

P7636
cLAa
ALSET

ALSET.CLA -

TAD
DCA
TAD
CDF
JMP
/

/s
P7600 .,
LINFIX
BUFPNT
7/

I LOTPNT
I LOPNT
I LINPNT
CIF

I LINFIX

7689
sLINFIN
» BUFR

72

/8 BLOCKS PER PROGRAM
/FIRST BLOCK USED

/CHAIN LENGTH

/TAPE 8 : '
/START OF TEXT (BFTEMP}

/TOO MANY NESTED CALLS

/58VE PC

~ /PC POINTS TO CURRENT LINENO

/X END(@)> WILL RETUBN TO NEXT LINE

/TAPE ERROR
/RETURNS HERE WITH INTERRUPT OFF.
/NEW PROGRAM NO.

/ GROUP NUMBER FOUND |
/LESS THAN EEGJCHANGE TO A GHOUP NQ.
/LATEMP

/LINED
/BFTEWP

/BFTEMP STORES "BUFR". L@TEMP STORES C(LINE®@)




6671

C 6672

6673
6674
6675
6676
6677
6708
6731
6732
6703
6734
6785
6736
6787
6719
6711
6718
6713
6714
6715
6716

6717 -

6720
. 6721
. 6728
6723

L6724

6725
6726

6727

6730
6731
6732
6733
6734
6735
6736
6737
6743
6741
67482
6743
&744

6745
L6746
6747

675%

6751
6752
6753

6754,

6705
6756
6757
676%
6761
6762

HonGe
aH2e
0275
610
6201
1670
6211
3521
1521
4536
4206
26353
4541
2116
4541
7245
3116
4481

5312 -

1666
7650
5336
1642
7641
1652
7658

5336

4422

1713,

7709

6402

6331
5332
6036
1345
7640
5532

aA200.

1747
3582
1037
4421

- 5341

5671

7447
31D
BS540

0006

1535

3952

7849
1135

3135 .
1535

3953
7049

1135
3135.

TEXT /B=

CHAPUT, 0
JMS I MESAGX
1/
CDF :
TAD I BUFPNT
CDF 14
DCA I LINPNT
TAD I LINPNT
JMS I OCTPNX
JMS CHAIN
1SZ ARG4
JMS 1 GETURX
157 BLOKIN
JMS I GETWRX
cLA CMA
DCA BLOKIN
JMS I DTAPX
JMP .1
TAD I P7630
SNA CLA
JMP OK
TAD PGLAST
cia
TAD
SNA
JMP OK
JMS I MESAGX
TEXT /0K
2/
10F
KSF
JMP
KRB
TAD M331
SZA CLA
JMP ‘I KILALL
0K, JMS CHAIN
TAD I LOPNT
DCA I LOATPNT
CHWRIT»TAD P20
JMS I DTAPX
JMP L -8
JMP I CHAPUT

ARG3
cLa

o""l

/

‘M331,-331

Pi1G,10
L@PNT,LINE®
Ve
XEND, O
TAD -
DCA
cMAa
TAD
DCAa
TAD
Deca
. CM4a
TAD
DCA

I PGRETN
ARG3

PGRETN
PGRETN

I PGRETN
ARG4

PGRETN
PGRETN

@),

/STORE FROM CC(LINPNT) FOR 221G UORDS

/BFTEMP
/PRINT LAST TEXT ADDRESS
/FORCE GETWRX (NEEDS NON - ZEHO)

/1IN CASE BLOKIN=ARG3
/SAVES DISK BUFFER AND SETS POINTERS.

/DISC BUFFER TO BE ERASED

/READ FIRST BLOCK BEFORE CHAVGING IT
/TAPE ERROR

/SECOND BUFFER WORD 15 L@TEMP

/TAPE UNUSED

/SAME PROGRAM JUST CALLED FROM. TAPE .

JTYPE Y TO STORE ANYWAY

'/SETS LINE@ EXIT

/WRITE 1T

/TAPE ERROR L



6763

6764
6765
6766
6767
6770

6771
677%
6773
6774

1135
7341
1372
7708
s2er
5243

2726
7147
auagz
8693

TAD PGRETN
CiAa
TAD PZERO
sSMa CLA
JMP FIXT
JMP  CDO
4
ERHRQORP, ERR2
PZERO,CHBUFA~-1

-PCXLPC

MINMAX,~7175

)4,

/PGRETN =PZERO; INCREASE IT . .




+PALP

*OUT-53CRT

%

-
%
*
E 3

*OPT~T

ACFULL 66066

@BL77

@ara3

@770
o771
gr7e
@773
. BT74
@75
ar76

7425
T426
T427
T438
7431
TH32
T433
Ta34

6450
6401
6492
6483
ead 4
6405
6406
e427
6415
6411
6412

64008

@734

apes
7454
1866
6213
4776
57780
7425

noas
T450
1234
3017
1234
3050
5514
ae4a9

ugeiels)
1917
T449
47 42
1352
7700
5212
1260
6281
5234
1952

/Vhi)_l?ﬁﬁg

*IN~S:CON3»S:MCON, S:CRT1,S5:CRTR

/CONG

XLIST

PAUSE/

/

/MCON

XLIST

PAUSE/

/

/CRT1 ' : :

/LETTERING PROGRAM FOR MEM. SCOPE

/X STAT(X»Y»8) SETS X»,Y ORIGIN

/S5ETS CRT OUTPUT FOR +VE X»TELETYPE OUTPUT FOR -VE X
/8 IS LETTER SIZE: TYPE "C&" TO RESET PAGE
/

*KB1+37 /SEE LETPNT

SETCRT .
*FNKB1+37
734 /STAT
/ .
*CRTGOL+60A~ 6200 /1IN FUNCTION LIST TABLE
CRTGET.0 /MOUED TO FIELD # BY GODO
SNa ;
TAD CHAR
CDFICIF 1@
JMS I LETSEX
LETBAK, JMP 1 CRTGET /JRETURN HERE FROM SPRIN
LETSEXsLETSET
/
*T 4825
LETSET»® /OLYAYS IN CORE
SNA
TAD LETPNT /JUNK IF NGO CODE
pca 17 /TEMP STORE#®k*%
TAD LETPNT
DCA ARG1 /NEEDED TQ TEST CRT IN CORE
JMP 1 DISPAX /ENTRY TO LFOC '
LETPNT, 40 /SETS KB1+37 FOR LFOC
/
* 6400
SETCRT»9
TAD 7 /TEMP STORE®%%¥
SZA
JMS 1 SPRINX /FOCAL LETTER._ENTRY
TAD ARG3 ' '
sMa CLA
JMP SETOK
TAD PXQUT /SWITCH TC TTY OUT
CDF
JMP SETGO

SETOK, TAD ARG3



6413
6414
6415
6416
6417
6423
6421
6482
6423
6424
64085

6426

. 6427
6430
6431
6432
6433
6434
6435
6436

6437
o4 4B
6441
6442
6443
6444
6445
6446

6447
6454
6451
6452
6453
6454

6455
6456
6457
6460

6461

6462

6463

6464
6465
6466
6467
6470
6471
6472
6473
647 4
6475
6476
6477
6509

7450
5221

lpee
1862
3564
3G74
1653
7459
5227

3363
1863
3265
1954
7840
3573
4237

1255

3657
6211
56043

naoe

6241

6038
1656
7650

5637

6831
52449

4237
1264
3657
1262

4527

5661

6370
pale
@63
2676
6672
2277

o)51430)]
1739
1331
4332
7104
1865
6R63
3325
1064
4727
6053
6054
3324

1873

SNA
JMP
DCA
TAD
bCA
bBCA

.
@N\3

GO4

XBASE

XBASE

ZLOC /PRESET X POSITION
AMax

G004, TAD ARGA

SNA
JMP
DCcA
TAD
DA

GOS
YBASE
YBASE
YLOC

G 05, TAD ARG5S

CMA
DCA
JMS

SCALE
TELTST

DOITsTAD CRTXIT

SETGO0»DCA I PRINGO

CDF
JMP
4

/CHANGE TYPE OUTPUT
19
I.5ETCRT

TELTST. 2

TELTRY
I0F
TAD
SNA
JMP
16N
JMP

/
/
/
ENDIT-
TAD
DCA

s CDF

I TELSWX /TYPING IN PROGRESS?
cLA
1 TELTST

TELTRY

JMS. TELTST /SETS DATA FIELD @11
PXOUT '
I PRINGO /RESTORE OUTPUT TO TYPER

TAD P27T

JMS
JMP
/

I TYPEX
.1 GETOTX

CRTXIT,CRTGOL

TELSWXs TELSW

PRING0- OUTDEV

PXOUT,X0UTL /FOCAL OUT TO TELETYPE
GETOTXsGETOUT ' :
PRYT 277

/

DOT» 8
TAD
TAD
JMS
CLL
TAD
DYL
nCcA

1 COUNTX /COUNT7
P7

SCALEM

RAL

YLOC

YTEMP

XSETs TAD XLOC

JMS
DXL
DIX
DCA
TAD

I SCTESX

XTEMP
SCALE




6581
6592
6533
65084
658 5
6536
. 6587
6518
6511
. 6512
6513
6514
6515
6516
6517
6526
6521
6522
6523

6524

6525

6526
6527
6533
6531

6532
6533
6534
6535
. 6536
6537
. 6540
6541

6542

6600
6681
. 6602
6693
6604
66a5
6666
6647
6614
6611
6612
6613
6614
6615
6616
6617

3631
1873
7194
3326
1325
7981
6363
6054
2326
5306
7300
1324
T891
4727
6553
3324
2@31
5302
5663

poaa
Bape
2028
6735
6761
naa7

BBE0

3831
1473
3326
1931
2326
5336
5732

6600

aaaa
1357
7458
57 a4
1351
3365
1352
7458
5323
1355
7538
5220
1356
7659
5313
5315

DCA TEMPS® /COUNTER /7

YLINEs, TAD SCALE .
CLL RAL /DOUBLE Y SCALE
PCA SCOUN
TAD YTEMP

SPREDY, IAC
DyL RPILL IN YLINE
DIX
I18Z SCOUN
JMP SPREDY
CLA CLL
TAD XTEMP
IAC
JMS 1 S5CTESX /TEST EDGR QF SCREEN
DXL,

DCA XTEMP
ISZ TEMPSS
JMP. YLINE
JMP I BOT

/

XTEMP, @

YTEMP»

SCOUN.G

SCTESKXsSCTEST

COUNTXsCOUNT?

P75

/

. SCALEM. O

nDca TEMPS?
TAD SCALE
DCA SCOUN
TAD TEMPSH SMULTIPLY BUT SAVE MQ
157 SCOUN
JHP -2
JMP 1 SCALEM
s
SPRINX»SPRIN
PAUSE/
/ -
/CRT2
FIELD 1
LETTER DECODE AND DISPLAY
7/
PAGE
SPRIN-2
TAD P11
SNA
JVP 1 ENDITX /FOUND ERROR CODE *7&77'
TAD M141
AND P377
ACFULL,TAD M246 /&
SNA
JVMP SRESET
TAD P6
SMA
JMP LETTER
TAD P23
sNA CLA
JMP CR
JMP LF



:

6628 7421 LETTER,MGQL

6621 T4B5 MUY - .
6622 0093 3 -+ /3 WORDS PER CHARACTER
6623 7701 CLAMAA

6624 1364 TAD LSBASE

6625 3363 DCA POINT /CHARACTER DESCRIPTOR
6626 1345 INIT»TAD M5

6627 3368 pPCA COUNTS

6630 1346 TAD M7

6631 3361 DCA COUNTT

6632 1356 WORDONs TAD Ml4

6633 3362 pCA COUN12

6634 1763 TAD I POINT

6635 7421 MQL /DESCRIPTOR WORD

6636 2363 152 POINT

6637 7413 BITESTSHL ,
6648 GP00 ¢ /SHIFT HIGHEST BIT TO AC
6641 7640 SzZa CLA '

6642 4676 JMS I DOTEX /A *1°

6643 2361 TESTON,ISZ COUNT7

6644 5318 JMP TEST12

6645 1973 TAD SCALE /ONE COLUMN DONE

6646 7041 cla

6647 1064 TAD XLOC

6658 4335 JMS SCTEST

6651 3064 DCA XLOC

6652 1346 - TAD M7

6653 3361 DCA COUNT?

6654 2368 1SZ COUNTS

6655 5310 JMP TEST12

6656 1353 FINISH,TAD P3

6657 4677 EXIT,JMS 1 SCALEX

6660 1064 TAD XL.OC :

6661 4335 JMS SCTEST /AVOID WRAP AROUND
6662 3964 NOWG0,DCA XLOC

L6663 1074 NOWGOR,TAD XMAX

. 6664 T34l CIia
6665 1064 TAD XLOC
6666 7710 SPA CLA
6667 5272 JMiP GETOUT
6678 10864 TAD XLOC
6671 3874 DCA XHWAX
L6672 62033 GETOUT,CDFICIF
6673 6291 ION
6674 5675 JMP I LETBAX :
6575 6375 LETBAX,LETBAK+6288-668 /ALWAYS RETURN TO FOCAL PRINT
/

6676 6463 DOTEX,DOT
6677 6532 SCALEX, SCALEY

/!
6700 1063 SRESET»TAD YBASE
6781 3965 pCA YLOC
6702 1355 TAD P6
6703 3062 DCA XBASE
6704 3074 DCA XMAX
6705 6362 FRASE
6706 1662 TAD XBASE
6707 5262 J¥P NOWGO




6710
6711
6712

6713
6714

6715
6716
6717
6720
6721
6722
6723
6724
6725
6726
6727
67 39
6731
6732
6733
67 34

6735
67 36
. 6737
67 49
67 41
67 42

67 43
L6744

6745
67 46
67 47
67 53
6751
€67 52
67 53
67 54
6755
67 56
67 57
67 64
6761
67 62
6763
67 64
6765

2362
5237
5232

1262
5262

73608
1347
4677
1965
4335
3365
7420
5263
1353
A677
1874
3p62
1963
3965
19682
5262

afalats)
7164

"~ 7538

7340
7610
5735

AE66

© 6447

7773

7771

T754
7764
7677
7532
o003
B@35
pnaae6
po23
7151
Baga
aaag
pa809
pees
6644
8377

y ‘
TEST12,15Z COUNi2 CZE§D

JMP BITEST ‘
JMP WORDON . /12 BIT WORD FINISHED
/
CR+»TAD XBASE
JMP NOWGO
/!
LFsCLAa CLL
TAD M24
JMS I SCALEX
TAD YLOC
JMS SCTEST
DCcA YLOC
" SNl
. JMP NOYGO2
TAD P3 ZEND OF PAGE COLUMN
. JMS I SCALEX
TAD XMAX
DCA XBASE
TAD YBASE
DCa YLOC
TAD XBASE
JMP NOWGO
/
SCTEST»0
CLL. RAL
SZL S5PA
CLAa CLL CMA /SET 3777 IF >1717
RAR
JMp 1 SCTEST
/
CHARAC . CHAR /FOCAL'S CHARACTER BUFFER
ENDITXsENDIT
/
M5, -5
M7 a2 =7
M4, =24
Mi4s=14
Ml@A)a=161
MRA46s =246
P3,3
P5+5
P62 6
P23:23
P1al,101
COUNTS, 80
COUNT7 0
COUN12,0
POINT.0
LSBASE-LISLET /START OF LETTER LIST
P37Ts377



-PALP - Tq/ﬂ e /O @
*OUT =5 2 COMP 20 M

. ar 2.2y
KIN-S:CONG»S:MCONs $3COMP |
*

*

%

*OPT=T

ADCY 6532

/COND

XLIST

PAUSE/

/

/4G ON

KLIST

PAUSE/

/

/COMP ' -
/PUT IN SAME OVERLAY WITH 'PLAT',WHICH USES IT!
/s S
/X COMP(X»Y»>D)> DRAWS LINE Y»THEN X.DIAGONAL 1F D NON-ZERO.
/X CPENCP,T) RAISES OR LOWERS PEN FOR P=p OR 1. '
/DELAYS A TIME 10T MSEC. : ‘

/
*FNKB1I+32
PeT6 @378 378 /COMP
*FNKB1+53
@gri17r G366 366 /CPEN
. - *KEB1+32
Bi72 6478 CALCOM
*KB1+E3
@213 6546 CPEN
/ :
PLESF=6501 /KILLS 651126521
PLCF=6582
PLPD=6524
PLPU=6584
PLPR=6511
PLPL=6521
PLDU=6512
PLDD=6514
/
*64T0
6476 09036 CALCOM.Q
6471 1852 TAD ARG3
6472 T8 sMA CLA
6473 T126 STL RTL /PLDD~PLDU=2
6474 1370 TAD UPSET
6475 3344 DCA XKMOV
6476 1852 TAD ARG3
6477 7514 sPa
65¢08 1375 TAD M1
6501 75008 SMA
6582 70649 CHA
6583 3852 bCA ARGS3
6504 1053 TAD ARG4
656845 7710 SPA CLA :
6586 1371 TAD RITDIF /~VE Y

6587 1372 TAD LEFSET




6510
6511
6512
6513
6514
6515
6516
6517
6520
6521
6522
6523
6524
6525
6526
6527
65340
6531
6532
6533
6534
6535
6536
6537
6540
6541
6542
6543
6544
6545

6546

6547

6554
6551
6552
6553
6554
6555
6556
6557
6560
6561
6562
6563
6564
6565
6566
6567

65749
657 1
6572
657 3
657 4
6575

657 6
6577

asay
1953
7510
1375
7588

Thad

3853
5334
2853
5327
3327
2954
1344
7659
5679
351030
1376
3618
2819
5332
1854
T650
5380
2652
5344
3344
1387
5385
paod

5380

BEae

‘1452

7649
1374
1373
3354
TE00
1@53
7640
30149
5365
1377
3811

2011

5363
2ela
5361
57 46

6512
TT79
6521
65084
apee
AN

6306
4000

DCAa YMOV
TAD ARG4
SPA
TAD M1
sMa
CMA
DCA ARG4
JMP XGO
Y30, 152 ARG4
J¥P YMOU
DCA YMOU
IS87Z ARGS
TAD RXMOV
ENTESTs SNA CLA
JMP I CALCOM
YMOVs0
TAD M1503
Dch 14
152 16
JMP .=1
X3 0, TAD ARGS
SNA CLaA
JMP YGO
152 ARG3
JMP XMOV
Dca XMov
TAD YHOU
JMP ENTEST
MOV, @
JMP YGQ
7/
CPEN.B
PENMOV, TAD ARG3
SZA CLA
TAD PENDIF
TAD PENUP
PCA PENOP
PENOP» OPR
TAD ARG4
cMA
DcAa 1@
J¥P CTEST
WalTs TAD PA4ABG0
DcAa 11
IsZ 11
JMP .1
CTEST»1SZ 1¢
JMP WAIT
JMP 1 CPEN
/

. UPSET»PLDU

RITDIF,PLPR-PLPL
LEFSETs PLPL
PENUP» PLPU
PENDIF,PLPD-PLPU
M1,-1

/

MiS0@,~1588
P4fBl» 40050

/DELAY A BIT LESS THAN SPECH



Tape 707

JPALP K '
*OUT=8 2 CONY NV -2-7/,?2,

#

¥IN-SICNND» SIMCON, S CONY
*

%

*

*QPT~T

ADCY 6532

/COND

XLIST

PAYUSE/

/

/MCON

XLIST

PAUSE/

/

/CONY

/FUNC(B>WsF)--WITH TWO FUNCTIONS Y=F(X) ON
/DISC BLOCKS A»C (Y STORED FOR X=0-8,16~-128>
ZINITIALIZE BY X SET(A,C)O

/N0 1S D=FUNC(B»W,F) WILL INTERPOLATE BETWEEN THE TWO
 /FUNCTIONS A»C WHERE X IS TAKEN FROM WORD W»D
/=-=F/3096 GIVES FRACTION OF FUNCTION C. USED.
/3096=24 X 129) ‘

rd i
7 /\/o?‘“e f—/{z/)" f‘J{{ /ofo)rﬂa-\. c_qn/ J?Ldk_‘f
*KB1Y22 drscon st F L e e
@162 548p CONVER ' nivttas [ /e
*FNKB1+22 . _
666 2163 21463 JUNC .
7
* 5480

54372 2608 CCONVER:0Q
5401 1854 TAD ARGS

5462 7841 cia : - -
S4G3 1351 TAD P3996 /SINGLE FUNCTION IF ARGS5=0
5484 3341 DCA FMULR

5485 3054 DCA ARGS

5406 3357 DCA FTEMPR  /INITIALIZE

5407  454) JMS 1 GETWRX

5419 7421 ML /CLEAR M@

5411 1851 - TAD ARG2 /RESULT FROM GETWRD

5412 7417 LSR

5413  BGa2 2 /INTERPOLATER=6-~7 IN MQ
5414 1367 TAD. BUFRAX

5415 4241 J¥s FCALC - : | ‘
5416 3368 - DCA FTEMPM  /RESULT FROM FUNCTION &
5417 1341 TAD FMULR .
5420 7041 c1a

5421 1351 TAD P3096

5422 3341 DCA FMULR

5423 7421 MOL

5424 1051 TAD ARG2

5425 7417 LSR

5426 AGAR 2

5427 1366 TAD BUFRCX

5430 4241 JMS FCALC

5431 1360 TAD FTEMPM




@

5432 3451 DCA ARG2 /0UTPUT TO FOCAL
5433 1357 TAD FTEMPR
5434 1355 TAD M1548 /HALF OF DIVISOR '
5435 T700 SMA CLA
5436 2851 1SZ ARG2 /ROUNDOFF
5437 T OPR
5448  S6GQ JMP I CONVER
/ .
/ Y=BX+CEAKe s 19BY=YRC32X~2XXXI+YIC Kk X=EX)
g ,
5441 @@A® FCALCO ,
56442 1361 TAD M1 /FOR AUTO INDEX
5443 3310 DCA 16
sans 1410 T™Wp I 1@
5445 8363 . DCA YZERO /BASE VALUE FOR Y
5446 1363 TAD YZERD
5447 7141 c1a CLL
5458 1410 TAD 1 10
5451 7510 . SPA
5452 7@4t  CIA ‘ .
5453 3304 DCA Y2 /SECOND POINT-BASE
5454 7010 RAR /L=l FOR +
5455 3362 DCA SIGN
5456 1363 TAD YZERO
SA457 T84 clia
5463 1410 TAD I 10
5461 7519 SpA
5462 7T04) cin JEXPECT A MONATONIC INCREASE OR DECR.
5463 3320 DCA Y3 /THIRD POINT~YBASE
5464 T41T LSR /GET INTERPOLATOR
5465 @A10 16 : '
5466 7581 MQA
5467 3871 DCA X
5478 7405 MUY
5471 BPG0 XK. 0
sS472  TT01 cLalMQA
S473 3365 _ DCA XSQUAR
5474 1271 TAD X
5475 7106 CLL RTL
5476 1006 RTL /X 16
5477 7041 cla
5508 1365 TAD XSQUAR
5501 7041 cia
5562 7104 CLL RAL
5533 7425  MQLIMUY /Y2C32X~2X*K)
5504 GAG9 Y2, 0 /CALCULATING 128%Y
5505 7497 Pyl
5506 QARG 160 /DIVIDE BY 64
5507 7701 CLAIMQA
5510 3364 DCA YTEMP -
5511 1271 TAD X
5512 7106 CLL RTL
5513 7004 RAL /8 %
5514 7041 CIA
5515 1365 TAD XSQUAR
5516 7041 Cin ‘ /NEGATIUE FOR 1<X<8
5517 7425 MQL I MUY B3 N
5520 . 0OBY  Y3.0 /YBCKRR-8K) g )
5521 7487 DV 1 S

5522 0100 1908 /DIVIDE BY 64



5523
5524
5525

5526.

5527
55349
5531
5532
5533
5534
55356
5536
8537
5544

5541

5542
5543
5544
5545
5546
5547

5550

5551
5552
5553
5554

5555
5556
5557
5560
5561
5562
5563
5564
5565
5566
5567

73680
1362
7004

75@1-

7341
1364
7430
7041
Tahn
TRl
T433
Tanl
1363
7425
anaa
a3l
75a1
1357
7421
ToA4L

1031

7487
6939
3357

. T591

5641

U764

7776
510)635

olifals

7777
nean
apan
5103530
a0
5149
5577

- CLA CLL
TAD SIGN
RAL
MAA
CIA
TAD YTEMP
SZL
CIA
S7Za
RAR
SZL
IAC
TAD YZERO
MQL ! MUY

FMULRs G
DCA TEMPSO

MEA
TAD FTEMPR
M@AL
RAL
TAD TEMPS®

DECIMAL
DUl
P3096, 3596
DCA FTEMPR
MOA
JMP I FCALC
V4
M1548,~1548
M2, -2
FTEMPR, @
FTEMPM, @
Mls-1
SIAN:A
YZERO 0
YTEMP, O
XSQAUAR D
BUFRCXs BUFERC
RUFRAX» BUFERA

24

/FIX FOR NEG.MULTIPLIER

/0LLOW FOR NEGATIVE DIFFERENCES
/AVEID CHANGED LINK
/DIVIDED BY 2%64

/ROUNDOFF
/FINAL RESULT
/SET FOR FRACTION OF A OR C

/GET PREVIOUS REMAINDER

/REMAINDER




3

PAalpP : . ’2‘5,—"

®*QT~S ¢t DATU
k
#IN-SsCONA,SIMCON,S:DATU
P

*

*
*DPT~T

ADCV 6538

SGONS
XLIST ~
PAUSE/
/

/MGON
XLIST
PAUSE/
/
/DATU

ZSUBROUTINE TO TAKE AND STORE DATA
X LFT(BsWsNsRBSK)e s X RIT(  DJue.5ET

Lape Jo L2
bec. //pa,

/TO MOVE STAGE LEFT OR RICHTAND STORE DATA FOR N BLOCHS

/STARTING AT BLOCK BsWORD Wa
/FINAL READING IS PUT INTO D
/wAalTS FOR READINC ARBJOVE K.

/
¥KRB1+16
#1156 6209 LFT
N157 6235 DATAKE /MDOVING RIGHT
: *ENHBL+H16
gese 1304 1994 ZLET

#9663 1634 1634 FRIT
/

: *DREADX

BATI 6142 DAREAD
*LISMUX

Aa66 66355 LISMOV
*LSCLAKY

-AaTe 6121 LISCLR
*L5BEGK

267 6131 LSBEGN
*PJTLSX

ARTe 6942 PUTLST

' /

* 6428

6342 0602 PUTLSTS

643 3714 DCA I LISTIN

6344 2314 ISZ LISTIN

6345 1314 TAD LISTIY
&ihe T4l cra CLL

€347 1320 TAD LISEND
6953 7639 5ZL CLA

6051 5642 JvP I PUTLST
652 1317 TAD LISBECG
6353 3314 bca LISTIN
6354 5642 J¥ip 1 PUTLST

/

/RS 15 NO. OF CLOCK PULSES SKIPPED PER READING

/DATA SAVED IN LIST IS TRANSFERRED TO DISC BUFFER

/



6755
6056
6157
63 63
6361
6062
6063
601 6.4
6365
6366
E3 6T
641 70
6271
6372
6373
6174
6375
6776
6377
6107
6191
6102

£133

6104
6185
6136
6ra7
6114
611t

611a
6113

6114
6115
6116
6117

6124

6121
6122
6123
6124
6125

el26 -

6127
6139

6131
613z
6133
6134
6135
6136
6137
61449

6141

6142

naan
1313

125
1315

7161

1314

TE5R

53879

1316

T64
5397
2316
1715
3351
2315
1315
7141
1328
7638
53933
1317

3315

4520
3316
3852
39453
63348
4523
5655

Ralurd)

61a7

53577
5577
4087
5577
S5TTT

BAnG
Q466
1316
7649
5322
1312
3125
5721

7151010}
1125
3ale
3316
1317
3315
1317
3314
5731

200

LISMOUV,0G

TAD LISBAK

DCA WAITX
TaD LI1SDUT
ClA CLL CML
TAD LISTIN
S84 CLA
JMP LISEXT
TAD LSTEST
544 CLa
JMP LISEXT
157 LSTEST
TAD T LISDUT
DCA ARGE2
I87Z L1souT
Tan Li1IsoUT
CIa CLL
TAD LISEND
SZ2L, CLA
JP LISGO
TaD LISBEG
DCa LISOUT

@s)

/50 ANY DISC I0 RETURNS AT ONCE TO LISEXT.

ALIST EMPTY
/BUFFER OR LIST BUSY
/SET LIST BUSY

/L0%W ORDER 12 BITS

/END OF LIST,GO TO BEGINNING

L15GO,JM5 1 PUTWRE /PUT ARGE2 IN DISK BUFFER.

pDCA LSTEST
DCA ARG3
DCA ARG4
LISEXT,IOF
J¥MS 1T FLAGX
JMP I LISMOY

7

WHTEMP, @
LISBAKL,LISEXT
’

LISTIN, BUFERA
LISHUT, BUFERA
LSTEST»9
LISBEG,BUFERA

/LIST FREE

/FUTURE DATA STORED SEQUENTIALLY
/FLAGX WMUST NOT BE INTERUPTED!?
/ALLOYW DISC TO FINISH,OR SEE CTRL-C

LISEND,BUFERA+293

/
LISCLR.9

LSWALT»JMS I LISMVK

TAD LSTEST
SZ4 CLa
JMP LSWAIT
TAD WXTEMP
bCA ®WAITX
JMP 1 LISCLR
/
L5BEGN, 2
TAD WAITX
DCA WXTEWP
DCca LSTEST
TAD LISBEG
DCA LISOUT
TAD LISBEG
DCA LISTIN
JMP T LSBEGN
7/
/
DAREAD.®

ZWAIT TILL LIST IS5 EMPTY.

/RESTARE DISC EXIT.

/FOR LATER RESTORATION.

/LIST INITIALIZED




6143
6144
a1 45
6146
6147
6150
6151
6152
6153

6154

6230
6231
sa0 2
6203
6204

6285

62A6
6287
6210
6211

6212
6213
6214
6215
6216
6217
6220
6221

6282
6223
6284
6225
6226
6227
6230
6231

6232
6233
6234
6235
6236
6237
6240
6241

6242
6243
6244
6245
6246
6247
62539
6251

6252
6253
6254
6255
6256

6892
6532
6531
5345
6534
71582
A354
7190
57482

1777

B8
1200
3245
6314
5287
HBBHA
6315
1054
1940
3354
3861
1314
3331
2061
5215
2831

5215

4523
4471

10403
igse6
7733
5221

4467
6136
5273
3866
13455
TAAR
3387
3306
3395
2266
T410
5277
4471

13d6
3306
TA3G
2335
1334
3867
T840
3113
H4H66
5248
Aaa29

|
I0F  /ADC 15 UNKNOWN TO INTERRUPT SYS.
TAPCY
ADSF
JMP e -1
ADRB
CLL CMA RTHR
AND PL1777 /1% BITS ONLY
CLL /NEEDED AT DATOX
JMP 1 DAREAD
/
P1TT7s1777
/
* 6200
LFT,0
TAD LFT
DCA DATAKE
MULEFT
JMP DATGD
DATAKE,®
MURIHT
DATGO, TAD ARGS
cMA
DCA ARGS
DCA ARGLA /SET 1/4 SEC. DELAY
TAD 14
DCA TEMPSH
DAWVAIT,15Z ARG1a Y Y, y Iate
JMP e -1 e '
1S7Z TEMPSH . :
JMP DABAIT Z¥AIT TILL MOTOR TRANSIENT 15 DONE
DATTRY»JMS. I FLAGK - -~  /ALLOW CTRL-C
JMS 1 DREADX
CHMa
TAD ARG7
5MA CLA
JMP DATTRY /UAIT FOR DATA THRESHOLD
JMS 1 LSBEGX /INITIALIZE LIST ' :
CCEC /CLOCK 0N,NO INTERRUPT. -
JMP DBKSET /PRESET CLKCNT
DPOINT,DCA DCOUNT
TAD ARG6
CMA
pCA PRECIS
DCA DATLOW
DCA DATOVF
DAREPT»1SZ DCOUNT /WILL STOP IF ARGE TOO BIG
SKP
JMP DASTOP
JMS 1 DREADX
DATOK, TAD DATLOW
DCA DATLOW
SZL
157 DATQVF
TAD DARETN
DCA CLOKGO
CLA CHMA
PCA CLXCN{ /TIMER
JMS T LISMUX
JMP DAREPT _
CLENEX, /FLAGS GIVES JMS 1 CLOXKGEO FOR CLOCK FLAG.



€257
6260
€261
6262
6263

6264

6265
6266
6267
6273
6271

6272
6273
6274
6275
6276
6R77
6378

6301

63B2
6393

6374
6385
6336
63837

6314

TARA
2327
52443
1396
7421
1345
TFAGT
BAAD
7791
a49a
2203
5232
1a3e
3200
20854
5232
6316
6132
44870
34508
56345

6256
GuG32
299¢
GEan

T764

1572 PRECIS
JMP DAREPT
TAD DATLOW
MQL
TAD DATOVF
bvi
DCOUNT, @
CLatMQA :
JM5 1 PUTLSX /SAVE A DATA POINT
152 LFT
JMP BPOINT ' :
DBKSET,TAD M281 /S5ET 129 WORD BLOCK
DCA LFT
I15%Z ARGS
JMP DROINT
DASTOP»MVSTOPR ZEND OF REQUIRED COUNT

COFF ZCLOCK OQFF
JMS I LSCLRX /EMPTY THE LIST
DCa AREGL /50 ARG2 GIVES LAST DATA TO FOCAL
JMP 1 DATAKE /EXIT
/!
DARETN » CLENEX
DATOVE, B
DATLOW,®
PRECIS,D
/

-Mld,=-14 /-6 NEVER FAILS AT GAIN 1Q3EXP&,TH=449.




* - -
HIN-S:CONG» SIMCONS S DIUM
%

¥*

*

*OPT-T

+PALP Al vV zDgﬂ;?
*OUT-S:DIUM | | @) . ==

ADCV 6532

/C0ND
XLIST
PAUSE/
/
/MG ON
KLIST
PAUSE/
/
/DIUM o - )
/X DIVMCBsW,M1,M2)3FOLLOVING X SET(A). DIVIDES 129 WORDS
/FROM BLOCK BsWORD W BY BLOCK A,WORD BY WORDe .
/MULTIPLIES RESULT BY Ml=----M23STORES IT IN BoW eses
/
LOTEM=ARG 10
YCOUNT=ARG 9
DY ORD=ARG 8
/
*FNKB1+30
@674 @675 675 /DIVM
*KI31+30
@178 6676 DIVIDE
/
*6676
6676 0008 DIVIDE,D
6677 1377 TAD BUFPNT
6708 3357 DCA DWORD
6761 1327 TAD P128
6702 3310 DCA N1
6763 3316 DCA N2
6734 1376  TAD M129
6785 3069 DCA WCOUNT
6766 1854 NEXT.TAD ARGS
6707 7425 MQL I MUY
6710 0000 Nl1s0
6711 3345 DCA MULTER /CALCULATING THE MULTIPLIER

6712 7581 MQA _
6713 3861 = DCA LOTEM
6714 10855 TAD ARG®
6715 7425 MaL I MUY

6716 0008 N2.0

6717 1345 TAD MULTER
67281 3345 DCA MULTER
6721 7501 MaA

6722 1861 TAD LOTEM

6723 7421 MaL

6724 7084 RAL /GET CARRY
6725 1345 TAD MULTER

6726 7487 DVl

6727 @200 Pl28-200
6736 7044 CMA RAL



6731
6732
6733
67 34
6735
6736
67 37
67 40
6741
67 42
6743
67 44
6745
6746
67 47
67 5¢
6751
6752
6753
6754
6753
67 56

- 6757

67 6D
6761

6762

6763
6764
6765
67 66
67 67
67T
6771
6772
6773

6774
6775

6716
6777

1327

7718
7120
75@1
7430
7291
3345
1457
3347
4541
1851
7425
peas
TA37
15351519
74348

5374 |

7345
1347
7710
7129
75@1

TA30

7001
3951
4520
2457
2653
2316
7240
1319
3310
2060
5386
5676

Te4d
5361

7577
5577

TAD P1ag
spA CLA
STL
MOA
SZL
1AC
pCA MULTER
TAD I DWORD
DCA DIVER
JMS I GETWRX
TAD ARG2
MQL I MUY
MULTER» @
Dy I
DIVER: 3
SzZL
JMP OVERFL
CIA RAL
TAD DIVER
SPA CLa
STL
MaAa
SZL
iAC
SAVIT, DCA ARG2
JMS I PUTWRX
1SZ DWORD
1SZ ARG4
1SZ N2
CLA CMA
TAD N1
pca Nt
1SZ WCOUNT
JMP NEXT
JMP I DIVIDE
/
OVERFL>CLA CMA
JMP SAVIT
7/
M129,-201
BUFPNT»BUFERA

(D

/TEST ROUNDOFF

> D5 , .
AIMLRN]+M24N23 /129« ¢ o N1 +N2=12F

/SAVE HESULT ON DISK




NI AV S A

-PALP - ; -
¥OUT=-S:FSET (EQ) ﬁ{ﬁr"23/f%
B3

*IN-S:CONG, S IMCON, SIFSET ‘ :
*

k]

%3

*OPT-T
ADCY 6532

/CONG

XLIST

PAUSE/

/

/MG ON

XLIST

PAUSE/

/

/FSET

s/L.0ADS BUFFER A AND BUFFER G FROM DISC
/% SETCA>CY. IF C=0 OR MISSED, ONLY LOAD BUFFER A

%
*KB1+21

@161 6866 SET i
*FNKB1+21 L4t

0665 1674 1674 /SET ‘ e 797

b ¢ L b

/ (ﬁ /bf/(
*6B66 . ot o/ e 1%

6766 0P0A SET-9 _ 27 N

6867 1053 TAD ARG4 ¥

6379 3316 DCA STEMP

6071 3853 . DCA ARG4 _

6372 4537 JMS I BWRITX /BE SURE BUFFER B IS ON DISC

673 4541 JMS 1 GETYRX /SET BLOKIN

6174 7100 CLL

6475 4524 JMS 1 MUBUFX

6076 5577 BUFRAX.BUFERA« /READ TO BUFFER A

77 1310 TAD STEMP

6104 7450 SNa

6131 5666 JMP 1 SET /EXIT IF C=7

6102 3952 PCA ARG3

6103 4541 J¥S 1 GETWRX /SET BLOKIN

6104 7100 CLL

6105 4524 JMS I MVBUFX

6186 5198 BUFRCXsBUFERC

6107 5666 J¥P I SET
/

6119 @043 STEMP-0



?r}se?ﬁ ;59/9

:F
RIN-5:CONG>S:G0TO
X

¥

*OPT~T

ARG BE5E

SCONG
XLIST
PAUSE/
/
/B0TO . ‘ _
/X GOCS»L) WILL START SUBROUTINE
/5 AT L3X DD(S»L)Y WILL DO A LINE 0R SUBROUTINE.
/ ,
. *KBI+56
#g216 6113 GOTO
pa17 6136 DO

. *FNKB1+56
@722 3407 3487 /G0
gre3 3357 3357 /D0
/ _
#6113

6113 @eed GOT0,@

6114 1342 | TAD P64

6115 7421 SETIT.MQL

6116 1452 TAD ARG3

6117 7186 CLL RTL

6120 7696 RTL

6121 7686 RTL

- 6122 7084 RAL

6123 6201 coF

6124 1053  TAD ARG4

6125 3743 DCA I LINENX

6126 1853 - Tan ARG4

6127 7648 S5zA CLA : :
613 7138 5TL RAR /SET FOR ONFE LINEC4B@G)
6131 3744 DCA I NAGSWX /8 FOR GROUP

6132 6203 CRFEICIF o '

6133 7541 ulalsl /GET ENTRY ADDRESS

6134 5735 JMP I e+1

6135 1553 GOPUSH

/
6136 . ¢e#s DO0.O
6137 1341 TAD P421 _
6143 5315 JMP SETIT /ZRETURN IS VIA 'EXIT®
7 N
6141 0421 P421,421 ZENTRY TO DO ROUTINE

6142 0634 P604,0604A /ENTRY TO GO ROUTINE
6143 @967 LINENX.LINEND ‘
6144 @GO665 WNAGSWX,NAGSY

/

1553 3357 GOPUSH»DCA GODO o
1554 6641 1 0%
1555 4545  GETC /BYPASS *)°

;Zﬁiﬁs:so:ro | | N Z}/?.?\

" FIELD @ 4 @U?"'t}’{ I STEM.
#1553  /THIS IS LOADED TO FIELD @ Magéﬁa&xnmmw




1556
1557
1560
1561

4540
%1635 20]
5761
@273

PUSHJ
GOD0sB

G

7421 OR 684

EXIT>JMP 1 e*+1 :

273

/THIS SEEMS TO CARRY ON CLEANLYC(INPUTX+2)



ApCY 6532

0550 4P15
G551 1103
@552 6764
@553 5502
aoap 7067
onal 05809
gras  Pled

JPALP ' '
*OUT-$2LADL <§{;2> | File 3 Tape /o @
_:m—s:com,s:mcom,s:msL MIR 2 /7%/

: , , ,
*OPT~T

/CONY

XLIST
PAUSE/S

/

AMCON

XLIST
PAUSE/
/LABL

FIELD 1
*55¢

4915 /M
1143 /1C
6764 ST4
5582 - /-8
/

/

7/

*DISEND
-711 JEND @F DISC DATA' AREA
*FSPROG :
56 /JFIRST DATA BLOCK

#FSPROG

160 /FIRST PROG. BLOCK
/ .
/LOAD OVER MFOC TO LABEL EACH NEW VERSION.

/MUST BE LOADED AFTER ALL ELSE. OTHERWISE X CALL FAILS!




Tape 10

WMu,zpﬁL
. Pﬂ LP "'M”’:J
*QUT-StLIST \?bf
*
*IN-StMCONs S:LIST
*
ok
*OPT~T
ADCY 6532
7
/
/MCON
XLIST
PAUSE/
/ .
/L1ST=LIST OF CHARACTER CODES FOR CRT LETTERING
/ .
FIELD 1
*L, ISLET

6344 GBI® SPACE>?
L6345 QD06 0

6046 QBBG O

6347 00D B

6258 1170 11783

6351 0088 © /=241
6352 @881 0081

6353 6000 6000

6354 34B0 3400 M
6855 1237 1237

6856 6247 6247

6857 Ta5B 7450 /8
6369 2322 2322

6361 3774 3774

6362 4542 4542 /%
6963 4154 4154

6364 6106 6106

6365 3302 3302 7%
6366 BROD. O

6067 £A0G O

6070 0R90 O

6971 0889 0000

6972 GATO  BNTA

6373 9080 0000 ’
6374 1610 1610

6775 5814 5814

6976 BAPD B4LOD /¢
6977 092G 8020

6108 3012 3012

6131 1278 1070 7
6102 @41 paie

6183 4342 4342

6lp4a 5828 5020 /%
6105 @402 0402

6106 @760 @760

6107 4020 AN20 /4
6110 0B20 7020

6111 1603 1683

6112 4000 4260
Y10 GRGD OGO



6114
6115
6116
6117
6124
6121
6122
6123

6124
6125
6126
6127
6130
6131
6132
6133
6134
6135
6136
6137
6140
6l4al
6142
6143
6144
6145
6146
6147
. 6158
6151
6152
6153
6154
6155
6156
6157
6164
6161

6162
6163
6164
6165
6166
. 6167
6178
6171
6172
6173
6174
6175
6176
6177
6269
6241
6208
6283
6204
. 6265

2180
a4p2e
@#a30
14060
2868
6016
2164
1460

3724
3114
2574
Pa20
5774
ane
4139

3214

4614
21249
3114

. 4554

1405
g7

7448 .

2361
3952
2461
3722
3114
4548
Ba7ae
2710
6446
3322
3114
4554
Ba322
3114
4574

2330
g241
2000
4331
2640
lotado]
B4aps
424
406
#oas
g241
2058

poRe6

2421
2020
B1e0
3314
a4l 4
Da60
aoaa

@100
4620
#1309
14849
aang
6816
#1609
1490

3724
3114
2574
na20

BTT4

aluRals)

4138

3214
4614
2129
3114
4554
1485
@aa7

74410
2361

3p52
24561

3722
3114
L4543
a7
eT1a
6496
3322
3114
4554
g3z2
3114
4574

2290
ga41
2000
4831
B640
noBa
B4aas5
3424
B408
aga5
ne4q41
20 5@
oYUt
2421
2620
o108
3310

4414

Lo

s /=257

/0

/1

/2

/3

’4

/5

/6

1

/8

/9

/<

/>

:/'_‘:




6236

. 6287
6210
6211
6212
. 6213
6214
6215
6216
6217
6220
6221
6222
6223
. 6224
6225
6226
. 6227
6230
6231
6232

6233

6234
6235
6236

6237

6240
6241
. 6242
6243
6244
6245
6246
- 6247
6250

. 6251

. 62582
6253
6254
6255
. 6256
6257
6260
6261
6262
6253
6264
6265
6266
6267
6270
6271

- 6272

6273
627 4
6275
6276
6277
636@

2070

7604
4211
1370
7762
3114
4554
3720
3314
B584
7760

3n1e

1070
7762
3114
Aeg2
7742
2119
Q432
3726
3215
G5a4

7742

#1092
4376
ae2a
3774
400
1216
1062
PaE7o6

7743

9222
p6aa
1768
1664
aARGao
7741
4350
3376
7741
4103
@376
3ree
3014
a87 4
77482
2116
Q414
3720
3216
G774
7742
2312

4614

6322
3114
4546
paas

0

/!

7604
4211
1370
7762
3114
A58 4
3728
3314
A5G4
7760
312
1070
7762
3114
602
7742
2110
page
3720
3215
P584
T742
@100
4376
apaa

3774

B4aaad
18146
1802
aAaT7 6
TT43
graa
p60a
7768
1084
B204g
774
4360
3376
TT41
4193
@376
3720
314
@574
7742
2110
4414
3729
3216
@774
TT42

2312

4614

. 6322

3114
4546
948

/8

/8

/B

/C

/D

/E

/F
/G
/H
/1
’J
P
/L
/M
7N
/0
/P
/Q
/R

/5

37



63021
6302
6393

6304

6305
6306
6387
6310

6311

6312
. 6313
6314
6315
6316
6317
6329
6321
6322
. 6323
6324

6325
6326
6327
6338
6331
. 6332
6333
. 6334

- 6335

6336
. 6337
. 6349
6341
6342
. 6343

3776
gana
37649
1634
2176
3754
1603

PR36

7754
B143
@376
6145

2101

2346
a14]
1700
2036
6066

3114

6686

7768
3010
2300
gaal
6347
A208
po08
1439
@776
upetoll)
5778
1619
gagt
@52
4020

3778
B4ab2
3768
15964
B176
8754
1083
Ba3é
7754
@143
B376
6145
g1o1
2306
214l
1708
2006
6066
3114
6606

7768
3010
Beas
2341
6347
4233
pang
1834
giT76
n240

57718

1810
@aa7
pa528
4329

/T
i)
v
N
7K
Y

/7

/sauans'opzm BRACKET
/BACK SLASH

/SQUARE CLOSE BRACKET
/st

/BACK ARROV




Fi/e 2, 7‘% Y- Ve
Nov. 22/59

/ ) p
MCON | .
XLIST ' ‘ ' o .
CSCF=6133

CCEC=6136

ADCVU=6532

ADSF=6531.

ADRB=6534

MULEFT=6314

MURIHT=6315

STEPUP=6311

STEPDN=6312

PLSTEP=6317 _ ‘

‘REDBUF=6353 - ‘ : ‘
 ERASE=6362 - o :
LODBF1=6351

/

BUFERA=5577 - . _ : _
BUFERC=5100 : o : _ .
/ . : , .
XBASE=62

YBASE=63

¥LOC=64

YLOC=65

LISMUX=66

LSBEGX=67

LSCLRX=70

MEADX=T1

PUTLSX=72

SCALE=73 o

_ XMAX=T4 /NOTE DIFFERENT FROM XCON

4 - Ty
CRTGOL=6378. /SEE FOCA L
LISLET=6044 /LETTERING LIST
TELSW=16 _ !
OUTDEV=63

XOUTL=2676

XLIST

PAUSE

*




.y P "
OALP ' ” é ;?,MJ 4 '/?:5|
#ONT= 5 4T N | ‘%: Tape (0 @

+
HIN-GSrOONA, STMINM
#
*
*OP T~ T
ars GIGRSY i
i
JCONT
XLIST
PALISE/
/
/M T NM _
/S D=FMINCAL,O5N) GETS MINIMUM VALIIE FROM
/N BLOCKS, STARTING AT BLACK B :
/
*FNKB1+59
arla 1126 1126 AMIN

*KF1+50
Aaela A545  MINIM
/

BLEKCNT=ARG14
LY ORD=ARG 3
JCNT=ARGH
/
#6545
S H%45 A8 MINIM.A
6546 1054 TAD ARGS ‘
6547  T041 CIA
6554 3761 PCA BLKONT /BLOCK COUNTER
6551 7240 CLA CMA :
6552 3060 DCA LY ORD ‘
6553 3m53  3LNOCK,DCA ARG
a554 1377 TAD M1£29
A555 30157 pCA WONT :
6556 4541 WORD»JIMS I GETWRX - A
4557 1651 D ARG?
ARAA 7145 CLL CMa
6561 1260 TAD LY ORD
6562 7620 SNL. CLA
A543 5366 J¥P OVER /NEAd JORD 18 RTGHER
6564 1051 TAD ARGE
6565 3060 poa Ly oD
6566 2053 NUFR. 187 ARG#H
6567 2757 157 WONT
6577 5356 JVP W ORD
6571 2A52 187 ARG3
657P  2A5] 157 BLKCNT
6573 5353 JMP RLOCK
AST 4 1065 TAD LY ORD
6575 3051 DCA ARGS
6576 5745 JMP T MINIM
: /
A8TT7  THTIT  M129,-201




T’f—z/ae 1O P

pALP | (g%;Z) : - ‘{V%*J-2ﬂ7/é72h

#OUT-S3sMULT

* ,
#*IN=-S:CONB>S:MUL
#

*

*OPT-T

ARG pesg

- /CONg

XL.IST

PAUSE/

/ -

/MUOLT o

/X MULT(B>W,N+G1,G2) MULTIPLIES N WORDS,STARTING AT B
/3Y G1/186¢ FOR 15T TO G2/199@ FOR LAST BLOCK.

/s

COUNTR=ARG10

HIGH=ARGY

LOW=ARGS

/

/

_ *FNKB1+63
g727 3164 3164 /MULT
_ *KB1+63

g223 6640 MULPLY

/

*6600
66@¢ (B8 MULPLY.0
6621 1054 TAD ARGS
6602 3230 pCcA DIUM
66403 1854 TAD ARG5S
6604 32148 DCA MULR1
6605 3216 DCA MULR2
6606 1855 WORD,TAD ARG6
6687 T425 MQLIMUY
6618 @@@g MULR1,§
6611 3068 bDCA HIGH
6612 7581 Maa
6613 3857 BCA LOW

6614 10356 TAD ARG7
6615 7425 MQL ! MUY
6616 0820 MULRZ2.0

6617 1068 TAD HIGH

6628 3060 DCa HIGH

6621 7581 | MaA

6622 71064 CLL

6623 1957 TAD LOW

6624 T4a2l ML .
6625 T804 RAL /GET CARRY
6626 1864 TAD HIGH

6627 TABT Ul

6638 @B0A60  DIVMsG

6631 7701 CLAIMQA

6632 3236 DCA MULTER
6633 4541 JMS I GETWRX
6634 1951 TAD ARGZ2

6635 T425 MQLIMUY

6636 Q899 MULTER.D



. . fﬁ:;ﬂ—gﬂﬂf\\'
’ 27
2
6637 T407T v i

6643 17538 P17501750 /BY 1330
6641 7045 CIA RAL :
6642 1248  TAD P1750

6643 7710 SPA- CLA

6644 THA1 IAC  /ROUND-OFF
6645 3051 DCA ARG2

6646 7501 MQA

6647 1B51 TAD ARG2

6650 3051  DCA ARG2

6651 4520 JMS 1 PUTWRX
6652 2053 1SZ ARG4

6653 7240 CLA CMA

6654 1210 TAD MULR1

6655 7450 SNA

6656 5686  JMP I MULPLY
6657 2216 1SZ MULR®

6668 3210 DCA MULRI

6661 5206 - JMP WORD




oy ZK? | Fr/le & Jar e JLN
 PALP gy
KOUT =St NAME , Jern e /2/23.
3k .

KIN-S:CONT» S 1 NAME

*

=

#OPT~T

ARGl AR50

/G 0ONY
XLISY
PAUSE/
/
SNANE
/X NAME(NY REPLACES DISC OVERLAY#6 FROM TAPE 8.
/=8 GIVES ORIGINAL SYSTEM OVERLAY.
/¥ WHATCG,N)Y TYPES 1.D. FOR o OVERLAYS,STARTING AT. C

/
POUT=11
PIN=11
COUNT=ARCS
/ R
Vd

£ NN AM

A134 Go3a 8
*PNKB] +40

ArAL 1555 1555 /NaME
B35 3334 3334 ZUHAT
*HB1-+44 : '
aepn 6224 NAME JTHIS LOC 15 USED RY PCAL (CALCOMP LETTERS.)
pagl 6327 - WHAT :
/
#6178
172 1377 PATCH.TAD P719
6173 3326 Dca DSYELD
6174 30349 DCA DTUNIT
6175 5776 JUP T e +d

6176 6283 RBACK,OVER
cl1d A7la P7T13,718

/
$GEHD
6B A03d  CGTAPE.Z /READ FRIOM TAPE
6281 5692 JMp T e}
6232 6172 PATCH
6203 1323 OUVER,TAD M14éb
e2E4 3324 pDCa DDWONT
6205 1952 TAD ARG
_6R6 7450 SNA
eRAY 5228 JMP RESTOR /GET ORIGINAL
e21a 71484 CLL RTL /¥ 4 BLOCKS
621l 1326 TAD OVBLOK
6212 3627 DCA DTBLOK
6213 1385 TAD P426e
fR14a 3923 GODOIT.DCA DRCORE
6215 4421 JMis5 I DTarX /GET NEW OVERLAY
6216 5215 JMP . -1
627 5608 JMP I GTAPE

€224 1324 RESTOR,TAD PE3  /PART OF INITIAL OVERLAY
2l 3aRY DCA DTBLOK



vy’

/43039, PART OF BLOCK IS UNUSED.

6222 7337 CLA STL RAR
6223 5214 JMP GODDIT
/!
6224 0598 NAME,D
6225 1052 TAD ARG3
6226 7341 cra
6227 1134 TAD NOLSAY e .
6238 7650 SNA LA /15 1T ALREADY ON DISK? - g
6231 5624 JMP I NAME IYBS ) 5
6232 4200 JMS GTAPE
6233 1052 TAD ARG3
6234 7650 SNA CLA
6235 5244 JMP 0K /DON'T TEST ORIGINAL,NO 1234 THERE.
6236 1725 TAD 1 P4R66
6237 1317 TAD M1234
6240 7659 SNA CLA
6241 5244 JMP 0K
6242 4530 JMS 1 CRLFX /50 ERROR PRINT 15 SEEN
6243 5532 JMP I KILALL /MAGIC WORD WRONG
6244 1315  OK,TAD KBES :
6R45 3810 DCA POUT B
6246 1321 TAD M12
6247 3054 DCA COUNT
6250 1267 TAD P&
€251 3410 DCA 1 POUT /RESETTING DISPATCH TABLE.
6252 2854 157 COUNI
6253 5258,  JMP «-3
6254 1316  TAD P41d} /RBI+HEE
6255 3p23 DCA DDCORE
6256 1320 TAD M752
6257 3924 DCA DDWCNT
6267 1322 TAD P7026 .  /OVERLAY € ADDRESS ON DISC
6261 3725 DCA DISADD
6262  6BA2 10F . :
6263 3126 DCA INTRUP /MUST €0 TO COMPLETION : | |
6R64 3041 DCA DTEST /ALLOY SYSTEM REWRITE . - | ?
6265 7326 CLA STL RTL /2 IN AC TO WRITE
6266 4420 JYS I DISCX  /REWRITE DISC _
6267 0B6H  PED s 67 /DISC ESROR-YRUER GETS HERE!
6270 2041 15Z DTEST /RESTORE PROTECTION.
6271 1058 SETNAM, TAD ARG3 )
6272 7650 SNA CLA | :
6273 1313 TAD DIFREd /NAMES #6 AT END OF DVEELAY
6274 1325 TAD P4766 .
6275 3311 DCA PIN
6276 1314 TAD FTAB6S
6277 30817 DCA POUT
6397 1321 TAD M12
6331 3054 DCA COUNT
63002 1411 NEXNAM.TAD 1 PIN
6303 6201 CDF
6304 3410 DCA 1 POUT /CHANGING NAME TABLE
6305 6211 CDF 16
6396 2054 1S7 COUNT
63707 5302 JMP NEXNAM
6319 19452+  TAD ARG3
6311 3134 DCA NOWNAM /RECORD CURRENT OUFRLAY.
6312 5624 JMP 1 NAME
/
6313 8764 DIFREN,S5052-4066




v 7 R
R ]

6314
6315
€316
6317
6320
6321
6322
6323
6324
6325
6326

6327
6337
6331
63382
6333
6334
6335
6336
6337
6344
6341
G342
6343
6344
6345
6346
6347
635%
6351
6352
6353
6354
6355
6356
6357
. 6369
6361
. 6362

6363
6364
6365
6366
- 6367
6373

6371

6372
6373
6374
6375
&376
377

6331
Bessh
al@l
6544
TH26
7766
THRA
6713
8665
ARG
139

2aa3
18953
Ta41
3254
4237
1725
1317
T64D

5357

4539
14582
7427
glaa
4371
T4a27

aa1z.
4371

1373
4527
1363
3766
1364
3767

4765

2052
2054
5333
57217

{422
5647
5947
5856
5671

faren

Salals
336l
7591
1379
4587
tael
5771

FTABES, FLETER+65
KBab,KRB1+65
PA1GL »418])
M1234,-1234
MT752, ~7582
MlEs-12
PTAR6,TAZH
M1065,-1065
P65, 65
PAN GG 466
OUBLOK, | 34-4
/
WHAT, (O
TaD ARG4
Cia
DCA COUNT ANAME COUNT
LOADIT,JMS GTAPE
TAD I PAa#AeE
TAD M1234
5724 CLA
JMP NEXT /N0T AN OUERLAY .
JMS I CHLFX ZLINE FEED BEFIRE NO--
TAD AHG3
MRLIDVI
144
JMS DIGIT
MALYDVI
12
JmMs DIGIT
TAD P269
JdM5 I TYPEX
TAD MESDD
DCA 1 PER5H
TAD RETHNI]
pDca 1 P5aY1
JMS 1 P53AT

NEXT,TI57Z ARG3

I18Z CODUNT
Jup LOADITT
JYP T WHAT

/
MESDO,JMS 1 MESAGK

RETRN1, 5647 ZOMP T SO47(SUBROUTINE EXIT)Y
PRB4AT,5BAT :
P5358,5959
PRAY1 5071
PREAS, 2RY
/
DIGIT.S
DCA ARGLG
M4
TAD P26Y
JWMS T TYPEX
Tap ARGLG
JMP T DIGIT



Féé'l%éff

SPALP . é;
*OIIT-S1PLAT . G%E::)

» .
#HIN-S:tCONAS SEMOON, SeIFIXs St PENS SEPLAT
+®

* ¥ R ¥

¥

*OPT-T
ADCY 6532

/CONG
XLIST"
PAUSE /S
/
/MCON
XLIST
PAIISE/
/
SIFIX
X OITIX(N»@s5:0KUsDs OF) USES "PLAT' TO CONVERT
/DATH ON THE DISC VIA FUNCTION TABLE.
/8 IS FIRST BLOCK3USES FUNC UNLESS U=@;3SCALE IS §/16
Y, )
PUTWRX=KB1
SAVEIN=K31+35 /SEE PLAT
/
*KB1+23
@63 6288 CONINT
*KB1+36
#1176 6167 ONEDIS
T *FNKB1+3s

gTeR  BE33 33 /D15
! *FNKB1+23

@667 1249 1245 T/IFIR

/ N

*6167
6lat  dEddd ONEDIS. @
6178 1952 TaD ARG3
6171 6853 DXL
6172 7239 CLa
“6173 1953 TAD ARG4
6174 6063 DYL
6175 17206 cLAa
6l76 6054 DIX
6177 57 67 JMP 1 ONEDIS

/!

* 6260
62da  wagg  CONINT.Y
A201 353 DCca ARG SALYAYS TO PLOTTER
az2a2 1221 TAD STORIX
6203 36248 DCA I PLTGOX /SWITCH PLOTTER TO STORIT
6204 4575 JMS I SAVEIN .
6205 1223 TAD PLTFIX /OLL DONESsRESTORE PLOTTER
6286 3626 DCA I PLTGOX
6207 6448 JMP I CONINT

/
6210 ARG STORIT.9
6211 7421 MOL
a212  Teaf CLA CMA

6213 1622 TAD I DBUFRX




6214
6215
6216
6217

62201
6221
6200
6003

Qo4
6225
6226
6227
6234
6231

6232
6233
6234
6235
6236
6237
6240
6241
6242
6243

6244
6245
6246
- a247
6250
6251
6252
£253

6254
6255
H256
68257
6260
6261
62672
6263
6R6A
6265

6266
6267
6278
6271
627 2
627 3
627 4
627 5

3687
7591
4549
5614

6761
7756
7123
2834

53617415
7144
T 5308
7354
TA10@
5624

BB
4224
6063
7200
1864
4224
6053
6054
7260
5632

aa1o8s
1234
7421
1244
3234
7591
324a
5644

goag
1452
TA4LE
3244
1G53
6063
4326
2244
5268
5654

GeaoE
4024
6663
3031
1322
6361
63672
GaTe

DCA I DBUFRX /REUSE THE
MQA
JMS T PUTWRX
JMP I STORIT
/7
PLTROX,PLOTGO
STORIXs STORIT-CRTDIS
DBUFRX»7123 /JADDRESS 1 GWRD
PLTFIXs PLOTTER-CRTDIS
/
HERE=.
PAUISE/
/!
/PEN
SCTEST- & /SET 1777 IF =1777
CL.L. RAL
SPA SZL
CLiL CLA CMA RAR /TOO BIG
RAR
J¥P I SCTEST
Ve
CRTDISs# ZJENTER WITH Y IN AC
JMS SCTEST
Y DYL
CLA
TAD XLOC
JMG SCTEST
K> DEL
DIX
CLa |
JMP I CRTDIS
/
ICRT: 6
TAD Y
Mal,
Tabh X
DCa Y
MaA
DCa ¥
JMp I ICRT

e

PEN»>®
TAD ARG3
CMA
pCA ICRT /TEMP STORE
TaD ARG4
DYL
JMS STEPIT
ISZ ICRT
JMP -2
JMp 1 PEN

/

PLOTTERs 8
JMS SCTEST:
DYL
NCA TEMPS?
TAD P33
6361 /CODLOD
6362 /READSY
AND P180

S5AME WORD



6276
6277
6309
6301
6342
6303
6344
6385
6336
6397
6310
6311
6312
6313
6314
6315
6316
6317
6324
6321

6322
6323
6324
63825

6326
6327
6338
6331
6332
6333
6334

6335

2716
@ole
6336
6337
6340
6341

6342

7658
5314
1325
Taal
1831
3853
1931
3325

Ta01

3852
457 2
3952
3453
T410
4326
63682
G324

76440

5315
5666

%Ba3
Bag4
Be1o
Gaag

paag -

1335
39106
2018
5331
6317
5726

6000

2085

6336

BaGe

1452

3742
57 36

SNA CLa
JMP PAUSEX
TAD COMLOC-
clia
TAD TEMPSH" :
DCA ARG4 /Y MOTION FOR CALCOMP
TAD TEMPSO :
DCA COMLOC /CURRENT Y LOCATION OF PEN
1AC -
DCA ARG3 /X MOTION =1
JMS 1 KRB1+32 /C0MP
DRCA ARG3
DCA ARG 4 /DON'T UPSET DISC ADDRESSING
SKp ‘ :
PAUSEX»> JMS STEPIT
PAUSERA6362 ~  /READSY
AND P13
sZa CLa
JMP PAUSER /SWITCH 3,4 HELD
JMP I PLOTTER
/
P3:3
Pas 4
P19,18
COMLOC
/
STEPIT> B
TAD TIME
DCa 16
187 10
JMP o"'l
PLSTEP
JMP I STEPIT
V4

/!
HERE=.
/7
X ZCOMCNDY SETS CALCOMP ZERD IN PLAT TO N
y o .
*FNKB1+582
2085 LZC0OM
*HB1+52
ZC0OM
*HERE
LZCOMs @
TAD ARG3
DCA 1 CALZER
JMP I ZCOM
/r
CALZER, COMLOC
HERE=
/ .
PAUSE/
/
/PLAT
/DRIVES CRT OR PLOTTER
4
/7
/7

TIME; -268¢  /-1488 SKIPPED ON X=10,18"/MIN




PN
4
2
/X PLOTINS VLSO, ¥ KD FsYB) oo e N=FIRST BLK TO BE PLOTTED
/NL=ND- OF LIVES (PLOTTER IF ZERD)
/K=N0. BLKS TO BE PLOTTER
/D=TOTAL NO. OF DATA BLOCKS: F IS FIRST DATA BLK. NO.
/50716 1S SCALE MULTIPLIER
/X STEDS DE2 PAINT.«.YB IS DATA OFFSET.
/INITIALIZE LOCATION BY X SET(NC.NCI;X STAT(XsY)
/¥ I1CRT REVERSES X AND Y CRT AXES Co
/
/D=3 T0O HAVE DIRECT (N9 FUNGC)Y PLOT
/
#KUB1+31
@171 6244 ICRT
/
*KD1+34
@174 6254 PEN
m175 6643 PLOT

/
*FNKRB1+31
A675 1A44 1044 /ICRT
/
*FNKB1+34
A736 1366 1366 /PEN
#7341  11i4 1114 /PLOT
/
k6670
6673 0300 PLOT.0
6631 1938  0OPR /AUDID RETYPING FOR YO
6632 1857 TAD ARGH :
66A3  TE50 - SNA CLA
6634 1357 TAD DIRECT
6605 1360 TAD FUNCON
6676 3326 - DCA DATCAL  /FUNCTION OR DIRECT
6697 1953 TAD ARGA '
6610 7650 'SNA CLA
6611 1361 TAD PLOTGO  /PLOT IF ARGA=D
6612 1362 TAD CRTDO
6613 3356 DCA GNDRO
6614 1053 TAD ARG4
6615 7450 5N4
6616  TA01 TAC
6617 3226 DCA DIVTEM
6627 1226  TAD DIVTEM : -
6621 7196 CLL RIL /ALLOW 1/16 FRACTIONS FOR SCALE MULTIPLIER
6622 1096 RTL _
6623 3330 DCA DIVER /NORMALIZE IF SEVERAL LINES
6624 7332 ¢LA STL RTR /SET 2068
6625 7427 MAL!IDUI
6626 G893 DIVTEM,O
6627 7791 CLAIMOA
6639 3365 DCA YSTEP /LINE SPACE
6631 1953 TAD ARC4
6632 7650 $yA CLA
6633 3365 DCa YSTEP /NO STEP .FOR @
6634 3453 DCA ARGA /FOR SUCCESSIUFR WORDS
6635 1656 TAD ARGY
36 7041 cia
6637 3373 DCA BLKCNT
6640 1372 TAD 41829

6641 3363 DA WOOUNT



h642
6643
6644
6645
[aYayiRas
6647
6650
A651
6652
6653
6654
6655
T e656
6657
6660
6661
6662
6663
6O 64

6665

6666
6667
6679
6671
6672
6673
6674
6675
667¢€
6677
6704
€701
67a2
6793
- 6TR4
6795
6736
6737
671¢
6711
6712
6713
6714
6715
6716
6717
67249
6781
6732
6723
6724
6725
6726

6727

6730
€731
6732
6733
6734
6735

{as7

3871
1a57
339t
13 60
TA41
1352
3366
1854
Ta450
TH01
3326
5265
1365
1365
4771
3065
19262
3364
1366
TA4ARS
cB330
TaDT
aam6
3367
7581
3054
137¢
7485
BE3%
TLHT
ARAA
1367
7145
1331
7710
2854
7591
1054
3054
2370
1655
1458
TAG1

7041

3364
@ann
3452
t@as51
519
7280
7425
@oan
LY

aaean

T8l
18065
106l
4756
2364

ARGH
BLKDFI
ARGH
BLKDEZ
ARGY

TAD
DCAa
Tan
DCA
TAD
eI
TaD
pca
TAD
5N4a
1AC
DCA
JMP

ARG3
NBLOK
ARED

MULTER
INTHMOV

ENDLIN,TAD ¥YSTEP

TAD YLOC

JMS5 I SCTESY

DCA YLAC
ALINE,TAD XBASE

DCA XLOG

INTMO VUV, TAD NRBLOK

MOL MY
D3G9 6s 64310

DVI
BLKDF1.49

DCA REMAIN

MaA

DCA ARGSH

TAD NWORD

MOLIMUY

D24, 3%

DVI

RBLKDF2:8

Tab
CLL
TAD
S5PA
I52
MaA
TAD
DCA
IS5z
Tab

REMAIN
CI1a Rab
BLHEDF2
cLa
ARES

ARGH
ARG5S
NEOGRD
AREH

5N A

1AC

CIA

DCA XWIDTH
DATCAL @

DCA ARG3
PLPINT,TAD ARG2

5PA

i.A

MOL I MUY
MULTER, M

DVI

DIVER,®

CLAIMOA
TAD YLOC
TAD ARC1A

GOSHOW,JMS T 69D

152 XLLAC

/RELATIVE BLOCK N@.

/SCALE EXPANSION

/START NEXT LINE

/FOR INTERPOLATOR

ZTEST 172 OR MORE

/ROUND-OFF

/X STEP
/JM5 GETWRD
/TO GET SUCCESSIVE
/RESULT OF DATCAL

WIDTH
OR CONUER
KORDS
/800ID NEGATIVE WRAP AROUND
/EXPAND SCALE

/FDR MULTIPL LINES

/ADD CURRBENT RaSELINE

/DATA OFFSET
0 ZPLOTTER DR GRTDIS




67 36

- 67 37

67 403
67 41
67 48
6743
GY 44
67 45
67 46
67 47
61 50
6751
67 52
6753
67 54
67 55

67 56
67 57
&7 66
6761
6762
6763
6764
6765
6766
67 67
6170
6771
6772
6773

2364
5322
2363
5351
1372
3363
3378
2366
2373
7418
56406
1664
7184
7738

L5257

5265

PBa9
7757
4562
6A34
6232
lololy
BRnY
BHA0
BHO0
Bo6
AOO0
6224
7577
PG

@
157 XKW IDTH

JMP PLPINT /SAME Y., S5TEP X
ISZ WCOoUNT
JMp CONTIN
TAD M129
DCA WCOUNT
DCA NWORD
ISZ NBLOK
1572 BLKCNT
SKP
JMP I PLOT
CONTIN, TAD XLOC
CLL RAL
SPA S7I. CLA
JMP ENDLIN /X QUERFLOY
JMP INTMOU
7/
G 0oDo-3 /PLOTTER OR CRTDIS
DIRECT»GETYRX-KB1-22 :
FUNCON, JMS 1 KBl+R2 /FUNC (CONVER)
PLOTGQsPLOTTER-CRTDIS
CRTDHO>CRTDIS
WCOUNT» @
XYy IDTH» &
YSTEP» @
NBLOKs®
REMAINs @
NI ORD> 0
SCTESX, BCTEST
M129s-201
BLKCNT. %
/



PALE

53 :
e

#OUT=5¢PUTL
KIN-S 1 CONSL SsMCON, S P UTL

B
s
S
s

Frle 3 7§p¢ y4
Tan. v /22

HOPT=T
anov 6532
/COND
XLIST
PAUSE/
/
/MG ON
XLIST
PAUSE/
Vs
/PUTL
/¥ PUTLCS,Y>N) STORES 24 BITS OF N IN W.¥+1
, /Y TAKLC2,YW) RRETRIEVES IT FROM DISC WORD ¥W.3LOCK B.
/¥ CONU(B,WsB1,W1>DA4) CONVERTS 129 W&H TARTING
/0T BLOCK BLWORD W3DIVIDES EACH BY D>AND ADDS 'A' -
/T0 EACH RESULTANT WORD:.STORES AT Bil,Wl.
/ ) ' .
POINT=16
COUNTR=ARG 13
TEMP=ARG Y
/
© . #FNKBl1+60
F724 2254 2254 /PUTL
G725 3544 3544 7/ TAKL
HTe6 G436 AR6 /0 0ONY
/
EK31+64
a223 5886 PUTL
@221 5615 TAKL
peee 5727  CONV
/
*BAGH
5300 BOGe PUTLLG
5351 1054 TAD ARGS
5362 3066 DCA  THMP
5193 6241 CDF
504 1626 TAD I P45
a5 6211 CDF 18
5306 3851 DCA ARG2
5307 4520 JMS I PUTURK
5313 2453 ISZ ARG4
5311 1063 TAD TEMP
51192 3451 DCA ARG2
5513 4520 JMS I PUTWRX /LOY PART
SAt 4 S600 JMp I PUTL .
/
5515 06p0  TAKL,® )
sple  as4al JMS 1 GETWRX
5317 1451 TAD ARG2
L BARA 3060 DCA TEMP
5321 2453 1572 ARG
5322 A541 JMs I GETURY




53827
5330
5331
5432
5333
5334
5135
5136
3137
S5 A5
5341
S14a2
5343
5344
SHas
FI4a6
547
59 50
51

C5a58

5053
554
5155
5556
5357
5 69
53161
53602
5963
5564
5365
546
5367
B3T3
=371
5372
5373
SAT4
ISANES)

5776

S3T7

19468
303545
5615
A945

101617

1277

34616
1276
3661
1456
3247
4215
2053
1247
Ti1@
1a51
7421
Toaa
1053
ThBT
aHEaa
7761
7430
7245
3416
2661
5236
1277
3716
1276
3361

1854

3852
1355
3953
1416
1057
3951
4520
2053
2061
5266
5627

7577
5777

TAD TLEMP
DCA ARG
JVMP T TAKL
/
P45 45
/
CONVs®
TAD POINT®
DCA POINT
TAD M129
nes COUNTR
TAD ARGT
DCA DIVER
WORDs JMS TAKL
1SZ ARGA
TAD DIVER .
CLL RAR /FIXING FOR ROUNDOFF
TAD ARGS
MaL
RAL /GET CARRY
TAD ARG1
DV I
DIVER,
CLA L MOA
SZL
CLA CMA /DIVIDE OVERFLOW
DCa 1 POINT
187 COUNTR
JMP WORD
DONE> TAD POINTR
DCA POINT
TAD #1129
DCA COUNTR
TAD ARGS
DCA ARG3
TAD ARGE
DCA ARGA

 PUTBAK»TAD I POINT

TAD ARGEH ZODDITIVE COMSTANT.
DCA ARGPR
Jvis I PUTYRA
187 ARGA
ISZ COUNTR
JMP PUTBAK
JMP T CONV
/
M129,-201
POINTR,>BUFERA=]



.PaLP ' : Aorr—s Hpr b2

#CIIT- St PUTN : g

#IN~-S:CONDs S MCONs S2PUTN
*

w

kOPT=T

ADCY 6532

/CONG

XLIST

PAUSE/

p, :

/MCON

XLIST

PALISEY/

/

/PUTN

/X PUTN(RB>W NG, CN-IND

/LOADS CN SHCCESSIVE DISC WORDSs STARTING AT BLOCK.BQ
ZATORD WoWITH NUMBERS: NA-N@+HIN,NI+2%IN ETC. '

/
, *KB1+33
f173 6BA4  PUTTER
_ FFENKB1+33

pa77 2256 2256 /PUTN

/

*EA 44
6AL4 ARG PUTTER.O
6045 4540 JMS 1 KRB1 ZUPUT IN GYRD
6046 3452 DCA ARGA
6847 3953 DCA ARGA
6358 1955 TAD ARGG
(IS 7454 SNA
5352 5644 JMP I PUTTER
6453 704l cCia
66054 3055 DCA ARG6
£855 5H262 JMP TEST
G156 1354 NEXT.TAD ARGS
A ST 1856 TAD ARGY
AA6S 3354 DCA ARGES
ARGl 4546 JMis 1 K81
662 2955 TEST»ISZ. ARGA
663 5256 JMP NEXT

6964 4337 J¥S 1 BYRITX /FORCE LAST BLOCK ONTO DISK
6065 5644 JMP I PUTTER ‘




« PALP

*QUT=-5:5AV4

%

#* IN-5:CON@,S:5AV4

¥
*
*3PT-T

ARGI

@146
3147

g652
B653

6776
6771
6772
5773
6774
6775
6776
6777

6545
6546
6547
- 6550
6551
6552
6553
6534
6535
6556
6557
6560
6551

6562
6563
6564
6565
6566
6567
6570
6571

D@58

6546.

65462

it1i2
3643

6361530
7248
1835
3016
1377
3017
5779
T4

6778
B0oo
4745
6201
1416
6211
3451
45249
30582
3853
2017
5350
5746

oG
A4T45
4541
1851
6201
3416
6211
3052

/COND
ALIST
PAUSE/
/
/SAV4

/X STOR
/AT WOR
/
KKB1+6
FSTORE
FDISC

/
*FNKB 1+
1112

. 3643

/7
*G6TTD
FLSETs®
cLA
TAD
pca
TAD
pCcAa
JMP
Mbgs =4
!
#6545
FLSETG»
FSTORES
JMS
FONEXT.»
TAD
ChOF
DCA
JMS
DCA
DCA
15Z
- JMP
JMP
/!
FDISC,@
JMS

(B, W3\

D W OF BLOCK B.

6
/STOR
/A5K

cMAa
FLACR
16

M4

17

I FLSET

FLSET

1%}

1 FLSETG
CDF

I 16

19

ARGZ2

I PUTHWRX
ARG3
ARG4

17
FONEXT

I FSTORE

I FL3ETG

T

/8 IS USED TO SELECT NEXT ADDRESS

/VARIABLE FROM

FINEXT,JMS I GETHWRX

TAD
CDF
pDca
CDF
pCA

ARG2

I 16
19
ARG3

File

- /8TORE AND RETRIEVE FLOATING UARIABLES FROM DISC- 3 OR 4
STORES VARIABLE V STARTING
S b=FASK{(B,W) PUTS IT IN D

DISC

1pe [9C
Aus »13//,7/ & |

WoH



6572
6573
6574
6575
6576

3853
2817
5364
2362
5762

DCA
I52
JMP
I1SZ
JMP

ARG4
17 .
FINEXT
FDISC
I FDISC

&

/GET SEQUENTIAL ADDRESSES

/50 LFOC DOESN'T CHANGE FLAC




e » g
SIe 3 Japn 20/

{

,ﬁ?&ru.zwg}{zg;

»PALP o
*0UT-S3 SHIF -
: @ |
' f

*IN=-SICONG, S SHIF

* o a
A o o
*QPT~T o ]\/o][t‘” 7"'4!;0 ' V‘””/“ﬁlow'
ARG G657 N ;o ANE g' con i B bt
P { A forent
 /CONG ‘ p
TXLIST -
PAUSE/
/
/SHIF +
/% SHFT(NBsNS) SHIFTS BLOGK N3 UPWARD BY NS WORDS
/START FROM LOWEST BLOCK IF NS IS ~VE;HIGHEST IF NS IS +UE
/
*KB1+20
pl6s 6112 SHIFTR
: *FNKB1+20
A664  34B4 3404 /SHFT
/
%6112
6112 9063 SHIFTR,0
6113 4537 JMS I BWRITX /PROTECT CORE BUFFER
6114 1952 TAD ARG3
6115 3116 DCA BLOKIN
6116 7160 CLL
6117 4524. JOMS 1 MUBUFX
6120 7577 BUFERB
6121 1053 TAD ARG4
6122 7100 CLL
6123 1025 TAD DISADD
6124 3025 DCA DISADD
6125 7420 SNL
6126 - 5332 JMP DWRITE *
6127 1345 TAD P160
6133 1026 TAD DSFELD ,
6131 3026 DCA DSFELD  /HIGH PART OF DISC ADDRESS
6132 1653 DWRITEsTAD ARG4 '
6133 7710 SPA CLA
6134 1346 TAD M199
6135 1826 T4D DSFELD
6136 23%¥26 = DCA DSFELD
6137 7326 CLL CML CLA RTL
6146 4420 JMS 1 DISCX /REWRITE RUFFER IN NEW SPOT
614t 7499 OPR /IGNORE DISC ERRORS
6142 7330 CLL CML CLA RAR A
6143 3116 DCA BLOKIN /FORCE DISC BUFFER INITIALIZE
6144 5712 JMP I SHIFTR :
/

6145 06188 P12, 108
6las 1780 Mig.-10d



/4#{7 1{7/3"1,, ‘
Frlt 1 Tapn Jo M

PALD : .
*OUT=S : SHOW A :?535
* ‘ d
¥IN=~G:0NNG s 51 SHOY
=
®OPT-T
ARG 1 BB 5
/CONG
XLIST
CPAUSE/
7 \
X SHOW(R:WNaX>Y2D¥2DZ20F)
/7 AXIS DISPLAY FROM DISK.
/N YORDS,FROM BLOCK BsWORD WiAT XsY ON CRT.
/PLOTS A SPOT FOR DZ COUNTS, STEPS X BY DX EACH WORD.
/0F 1S ADDED EACH TIME. . L
/ Y T Ll
. _ KKB 144D Mﬂ"l‘ﬂj a J'%Vf’ﬁd A—\ ufr/o Z’ﬁ fj /v
pRaR 6844 SHOY
KFNKB 1+ 42 clw) D P2 '
ATGS 3517 3517 /SHOW
/
#6344
6AAL4  QEAH  SHOW,
AIAS 1054 TAD ARGS
6HL6  TBAD CMA
6347 3054 DCA ARGS
6850 10649 TAD ARG
6351, 7041 CIA
6A52 3063 DCA ARGO /SUBTRACT DY
6153 3312 DCA TOTAL
6H54 16056 NEXTsTAD ARGT
6455 6863 . DYL
6A56 7200 CcLA
6357 1655 TAD ARGH
6A6H 6053 DXL
6361 1957 TAD ARGS
5762 3055 NCA ARGE /READY CRT
6063 4541 JMS I GETWRX
6764 3352 DCA ARGA
6165 3353 DCA ARGA /GET SUCCESSIVE WORDS
666 1061 TAD ARG1H
GRGT  TenA RAL
6HTH  TOHR cLa /SAVE SIGN IN LINK
6271 1651 TAD ARGZ2 /0UT FROM DISC
6470 1318 TAD TOTAL
6473 1@6t TAD ARG10 /ADDB(~)0F TO TOTAL
6NT4H  TH3D SZL
1175 7200 CLA /OVERFLOW OR UNDERFLOUY.
676 3312 DCA TOTAL
GATT 7166 CLL
61000 1312 TAD TOTAL
S 6141 1468 TAD ARGY
6102 7423 SNL
61093 5306 JMP OYER
6104 33182 DCA TOTAL /DECREMENT TOTAL BY DZ

6les  adh4 DIX /DISPLAY 1 POINT




6196
6107
6116
6111

6112

72600
2954
5054
5644

AAaG

OVER:CLA
1S4 ARGH
JMP NEXT
JMP 1 SHOW

/s

TOTAL,A

_____



JPALP
*¥OUT~S5:STAG
*

Tf-x/»*—' /o r

Nod 2 F/o '3

TR

& o

*IN=-S:CONG> S:MCONs 5 STAG

%
*
*

#HOPT~T

ADCY 6532

P154 6485
@155 64060
#4668 3573
#8661 3356
6400 BPYI
6441 1206
6482 3205
6483 1331
6484 5287
6435 @66
6446 1339
6487 3382
6410 4467
6411 1854
6412 7041
6413 3320
6414 1323
G415 3324
6416 3322
6417 3321
6423 3241
6421 4523
6422  A466
6423 4466
6424 426D
6425 1329
6426 1333

6427 7638

/CONG
XLIST
PAUSE/
/
/MC ON
XLIST
PAUSE/
/
/STAGE
/JROUTINE TO STEP AND READ »STORE AVERAGE IN
/DISC TABLEs STARTING BLOCK NE»WORD NW.REPEAT N TIMES.
/CALL: X UPCNB>NWsN) ++0R«+SET D=FUP(NB>NW.N)
/ X DNCeo ORes . SET D=FDN(NB>NW,N3} :MOVE DOWN
/D 1S SET TO LAST READING
/MOTOR SPEED IS RAISED FROM 300 PER SEC. TO 7#8/SEC
/
/N.B. WNEEDS LIST FROM 'DATU’
g .
*KB1+14
STEPPR.
DN
*FNKB1+14
3570 /UP
3356 /DN | :
/ o - |
%6400 o
DN-@
TAD DN
DCA STEPPR
TAD STDWNZ
JMP STPSET
STEPPRsO
STUP» TAD STPUPZ
STPSET»DCA STFUNC
JM8 1 LSBEGX /INITIALIZE LIST
TAD ARG5S
cia
DCA STEPCN
 TAD STXTRA
-~ DCA Y INDUP
STMAIN>DCA DATOVF
DCA DATSUM ,
DCA SAVCNT o : e 2
DANEXTs J4S- 1 FLAGK ~~ 0K, L6F in DREFRD
JMS 1 LISMUX +MOVE DATA FROM LIST TO DISC BUFFER
JMS 1 LISMUX /CATCH UP AFTER DISC WRITING
FLBACK» JMS STCYCL
TAD STEPCN
TAD ENDTST
szL1CLA

 JEXTRA PERIOD TO WIND UP MOTER

ﬁ&ngﬁﬁ&=asmuammzﬂmM;E&ﬂ&ﬁ:;*mmw




6430
6431
64382
6433
6434
6435
6436
6437
/4408
H441
o442
6443
6444
6445
6446
HAH4T
6450
6451
6452
6453
6454
6455
6456
6457

6466
6461
6462
6463
6H624
6465
6466
6467
6477
6471
647 2
6473
647 4
6475
6476
OUTT
6560
6501
6542
6583
6504
6505
as5%6
6547
6510
6511
6512
6513
6514

6515
6516
6517
6528
6521

1325
7641
71686
1324
3324
1321
T421
1322
T 437
1920151%]
77@1
447 e
2320
5216
1387
3328
2317
52506
2324
5254
4470
3658

6313

5695

Ll
1315
7500
527 1
3317
2317
5265
1316

L3317

7330

o241

4471
1321
3321
7438
23R
2317
5271
000
1325
1324
7518
3324
7304

1324

3317
2317
5312
5664

7368
7773
0009
BAaa
Boaoe

TAD WINLES
c1a
CLL RTL
TAD WINDUP
nCA WINDUP
TAD DATSUM
ML
TAD DATOVF
. DbVl
SAVCNT. @ .
CLatMga
JMS I PUTLSX
I1SZ STEPCN
JMP STMAIN

/SLOW DOWN IF NEAR END .
/AVERAGE LAST READINGS

/SAVE AVERAGE IN LIST

STQUIT» TAD KILDEL

) DCA STEPCN
STWAIT» I5Z STEMP
JMP .1
1572 STEPCN
JMP STUATT
JMS 1 LSCLRX
DCA ARG
XPOWER
JMP I STEPPR
7/
STCYCL-9
TAD STIME1L
sMA
JMP SDATA
DCA STEMP
I8Z STEMP
JMP «-1
TAD M5
DCA STEMP
sSDATA-CLA CLL
I1SZ BAVCNT
JMS 1 DREADX
TAD DATSUM
DCA DATSUM
SZL
152 DATOVF
I15Z STEMP
. JMP SDATA
STFUNCs OPR
TAD W INLES
TAD W INDUP
sSpPA
DCA WINDUP
CLa CLL
TAD WINDUP
pCA STEMP
187 STEMP
JMP e}
JMP I STCYCL
/s
STIMELl»7368
MSs =5
STEMP., @
STEPCN-@
DATSUM» 8

/DELAY FOR MOTOR STOPPING

/EMPTY OUT THE LIST
/50 ARG2 GIVES LAST READING TO FOCAL
/SHUT OFF MOTOR SUPPLY

/COUNT IN AC REDUCES PERIOD

/MOTOR STEP DELAY
/SEVERAL  READINGS PER 5TEP

/DIVISOR . '
/READ ADC (SEE 'DATU")

/STEPUP OR STEPDN
/REDUCE WINDUP :
/EXTRA DELAY TO START

/HORKS AT 7420,FAILS AT 7440



6522
6523
6524
6525
6526
6587
6530
6531
6532
6533

@aae6
735809
3o1610)
gepz
Bav3
777@
6311
6312
6424
B366

~ i)
o2
DATOVF» 8

STXTRA-T7 390 /UORKS AT Te&E@A>NOT AT 7700
VINDUP,@

WINLES»2

P3,3

KILDEL, =18 /SLIDES AT =5

STPUPZs STEPUP

STDANZ, STEPDN

FLBAKP, FLBACK - -
ENDTST» 6 /SLIPS AT 3
’




-PA,JP

*¥QUT-S:SWIT

¥

*
*
*
*

*OPT~T

APOINT

' nis52

A656

6422 -
6423
6424
6425
6426
6427
6430
6431
6432
6433
6434
6435
6436
6437
6440
6441
6442
6443
6444
6445
T 6446
6447

6450
6451
6452

6554

/CONGD

XLIST

. PAUSE/

/3,10 IS PUSHED.
/BE HELD 0N FOR FAS1 REPETITION
/M 15 A MASK IF NON- ~ZERO

6422

1334

23300
1952
77%0
5231
1325
6361
6362
1953

7450

7391

3317

1954

3659

1255
T440
5254
1952
7650
50509
4300
351
5622

1953
6367
7200

/
/SWIT

FIN-51CONG, S:SKIT,S:JOY1,5:J0Y2

Frle & Tene (2.17

T dre /0/6]

/5 D= FSWIT(SW;SH,X;Y:WJQ);IF Sk *UE:FRQSE CRT

/1F SW 0,L0AD LIGHTS FROM SH

/e« FSWIT(3,10,X,Y,3,Q) RETURNS i@?ﬁ*X+Y WHEN SWITCH

/
’ -
CODLOD= 63 61
READSU=6362 -
LITSET=63¢7
ERASE=6362

V4
kKBl +12

SWITCH
*FNKRB1 +12
1334 /SWIT
/!

* 6402

- SWITCH, A

TAD ARG3
SMA CLA
JMP L OK
TAD P16
CODLOD
ERASE

' OK»TAD ARG4

. SdA

- 1ac :
DCA SHIFT

- TAD ARGS
bCa ARGI1
TAD ARG#H
524 _
JMP JOYCAL
TAD ARG3
5N& CLa
JMP LIGHTS
JMS SWTRED
DCA ARG2

JMP 1 SWITCH

/.

LIGHTS,TAD AR64

LITSET
cLA

IF @ NON ZERO»SWITCH CAN

/SET .GATE FOR ERASE

i

/ALLOW @ SHIFT READOUT FOR SHeo



6453

6454
6455
€456

6457

64 6%
6461
6462
6463
6H 648
6465
6466

6467

- BATTH

6471 -

6472

6473

6474

- 6475

6476
647t

6530
6531
6532
6503
65014
6575
6536
6507
6510
6511
6519
6513
6514
6515
6516
6517

6520 -

6521

6522

6523

6594
6525
6526

. 65217

6530

6531
6532
6533
6534
6535
6536
6537

5622
3051
1357
7650
4360
7640

5257
5727

4300
7650

5262
1251

7106

7421

1050 -

7417
7901
3950
7501
3051

5622

a0aa
1952

. 6361

7041

an17 -
1326.

711
2017
5336
3324
1056
TH40
3324
6362
7417
I Y)

T413

AaA1
A3e4
57904

ARBH
0316
A317
6637

AGBaD

3372

1375
3379
1375
3371

4351

1373

" SHIFT,9

Jup I SWITCH ; <E§£23
, .
JOYCAL,DCA ARG2 /INITIAL MARK LOFATIOV
TAD ARGH
sNA GLA
JMS SWTRED
sza CLA : .
JMP . -2 -~ /WAIT TILL SWITCH.OFF UNLESS ARCS SET
JOYTFS:JMS I JOYSTX ;
JMS SWTRED -
SNA CLA :
©JMP JOYTES /SWITCH NOT CLOSED
TAD ARG2 /CONVERT TO 1024%X+Y
CLL RTL /FROM 409 6% X+Y
MQL
TAD ARG!
LSR
1
pCA ARGI
MAA ~
DCA ARG2
. JMP 1 SWITCH'
, i
SWTREDs®
" TAD ARG3 :
CODLOD . /SELECT SWITCH GROUP
c1a f
pca 17
TAD P17 o B
MUMASK,CLL RAR /GENEBATE MASK
tsz 17 ) : .
JMP MUMASK . . _ N
DCA MASK /3 BITS FOR 1,2 FOR 2,1 FOR 3
TAD ARG7 o ) ‘ ' -
sza c i
DCA MASK o
READSW Sy
LSR

SHL
1
AND MASK
JMP I SWTRED
/ .
MASKS0
P16516
P17517 ‘ -
JOYSTX, JOYSTK :
PAUSE/ f

/ , o
M r

/J0Y1
/7 . .
ARMAKE, ? /DRAYW A DIAMOND
DCA XTEMP P
TAD P2 i
DCA XMOVE o
TAD P2 |
DCA YMOVE |
JMS DIAGON ;
TAD M2 | .




6543
6541
" 6542
6543
- 6544
6545
6546

" 6547

6550

6551
6552
6553
6554

6555
6556
6557 -

6560
6561
6562
6563
6564

. 6565.

6566
6567

6570

6571
6572
16573
6574
6575

6576

6600

6691
6602

6603
6604

66015
€696
6607

6610
6611 -

6612
6613
6614

.3371

4351

1373 -

3379

4351
1375
3371
4351

5730
7

9151510
1376
3374
1372
1370
6353

DI

"APOINTLTAD XTEMP

3372 .

7501
1371

6063
7421
6362
2374

5354 -

5751

3na0
naRad
anae

7776

0000
noG2

7774 .

nEad
1273
6361
7230
6363
1450
4385
3092
30557
1233
3252
1a51
6963

S , :
/MOVES A MARKER FOR' THE JOYSTICK

e
XM
M

- XT
M2

co
P2
M4
PA

7
co

DCA YMOVE
JMS DIAGOY
TAD M2

DCA XMOVE
JMS DIAGON
TAD P2

DCA YMOVE
JMS DIAGON
JMP I ARMAKE

AGON,B
TAD M4
DCA COUNTA

TAD XMOVE
DXL

DCA XTEMP
MO A

TAD YMOVE
DYL :
MQL

BRITEN

1SZ COUNTA
JMP APOINT
JMP I DIAGON

QVE,®
QUE+®
EMP .3
» =2
UNTA,Q
s 2

PR
UsSe/s

oY2

DLOD=6361

BRITEN=6362
XJOY=6363

"YdJd
SK
/
Co
51
* €

0Y=6364 .
PJOY=6365

UNTM=ARGY
GN=ARGL?
600

JOYSTK:@

TAD P26
CODLOD

. CLA

XADDER» @

XJoy
TAD ARGI
JMS MOVER

bCA ARG!
TAD XSET
DCA MLINE
TAD ARG2

YSET.DYL -

/S5ET BRITEN

/READ JOYSTICK

' /X TO ARG1,Y TO ARG2

n

i
i
i
i
t



6615
6616
6617

6620

6621
6622
6623
6624
6625
6626
6627
6630
- 6631
6632
6633
6634
6635
6636
6637
6640
6641
6642
6643
6644

6645

- 6646

6647
6650
6651
6652
6653
. 6654

6655

6656
6657
6660

6661
6662
6663
6664
6665
6666

6667

6670

6671

6672

6673
6674
6675
6676

6677
6700
6701
67192
6733
6774

4277

1350
4247
7450
5223
a7iez
6364
1951
4395
aB0a
3451
1214
3as52
1758

- 6853

4277
1651

4247
7450

5246
1275
7421
1750
1271
47782

5608

aonag
3331
1931

B30
6314

6362
1276
20 6%
5059
7200
1061
7459
5647
7700
1270
1931
5647

0119
7776
7744
pA26
7726
2an6
A933

anan
7421
12782
30 6@
1274
5677

JMS JSETUP
TAD ARG!
JMS LINER
SNA
JMP XDISP
JMS I ARMAKX
XDISP,YJOY
TAD ARG2
JMS MOVER
YADDER, ,
DCA ARG2
TAD YSET
-DCA MLINE
TAD ARG!
XSET, DXL
JMS JSETUP
TAD ARGZ2
-~ JMS LINER
sNa
JMP  ENDIT
TAD P6 '
MQL
" TAD ARG!
TAD M19
JMS I ARMAKX

/
LINER,®
DCA TEMPS®
. TAD TEMPS®
MLINE»@
RFC
BRITEN
TAD PP3
1SZ COUNTHM
JMP MLINE
cLA
TAD STGN
SNA o
JMP 1 LINER
sMa CLA
TAD P11@

AROCAL, TAD TEMPS® -

JMP I LINER

V4

P11G,110
MIG,~1(
M34s,-34
P26.:26
M52, -52
P6s6
PP3.,3
/
JSETUPG -
MQL
- TAD M34 )
- DCA COUNTM
TAD M52

JMP I JSETUP

‘&

/X IN AC,Y IN MQ

ENDIT,JMP I JOYSTK

. /DYL OR DXL’
- /DELAY




6705
6706
6797
6710
6711

6712
6713
6714
6715
6716
6717
6720
6721

6722
6723
6724

- 6725

6726
6727
6730
6731

6732

6733
- 6734
6735
6736
6737
6749
6741

6742

6743
. 6744

6745
6746

6747 -

6759
6751
6752
6753

© 6754

6755
6756
6757
6769
6761
6762
6763
6764
. 6765
6766

6767
- 6779
6771
6772

aaae
3277
1246
3661
7330
7459
5320
7010
6365
5312
5330
3861
TAN4

7516

7350
6365
5321

3d6t.

1961
T459
3a6t
7103
17895

‘3795

7430

5345 -

1735

1367 .
1708
5345 -

2385

5365
-, |
STEP,DCA 1 MOVER

3795

2305

1961
7710
7144
7201

1277

7516
7200
3277
1277
B371
7650
5365
1370

5356

1277
5795

7490
1777
6N00
6530

 MOVER.#® o L
DCA JSETUP ' /TEMPORARY STORE

CLA CMA
pCA SIGH
CLA STL RAR
TIMELls5NA
JMP ZEROED
RAR
SKPJOY
JMP TIMEL
JMP DONE
ZEROED,DCA SIGN
TIME2,RAL
SPA
CMA RAR
SKPJOY
JMP TIMER
DCA SIGN
TAD SIGN
DONE, SNA
DCA SIGN
CLL ,
TAD 1 MOVER
DCA 1 MOVER
SZ1L
- JMP STEP
TAD I MOVER
TAD M490
SMA CLA
. JMP STEP
LEAVE, ISZ MOVER
JMP EXIT

ISZ MOVER -
TAD SIGN
SPA ClA
CLL €CMA RAL

IAC /+ OR .-1 TO'ARG! OR ARG2 1F ADDER OVERF

~ TAD JSETUP
SPA
CLA

SAVIT,DCA JSETUP

TAD JSETUP -
AND P6AGG
SNA CLA
JMP EXIT
TAD PL779
JMP SAVIT

EXIT»TAD ,JSETUP
JMP 1 MOVER

/ , . N

MARD , - 430

CPITTTATTT

P6AGA, 65307
ARMAKX » ARMAKE

/.

/MEASURING TIME DELAY

1

.

-

i
J

/CLEAR ADDER

/MOVE MARK CENTER

LOWS



*QUT-S:TARPQ
%
*IN-S:C0ONd» 5: TAPO
*

¥OPT-T

PALP - (g;:éé) | ‘ we ek
| Mar 2 /7,

ADDRES 61586

/COND
XLIST
PAUSE/
/ :
/TAPG :
/COPIES TO TAPE FROwM DISC AND BACK
/X MPUTCD,T-NsU) COPIES N BLOCHKS DISC TO TAPE STARTING
/8T DISC BLOCK D AND TAPE BLOCK T»UNIT U.
/X MTAK(D, T»N-U) TAPE TO DISC!
/USES TAPE FROM BLOCK 588
/DISC BLOCKS 213-225 ARE LOST
/
Ve
‘ *KB1+64
geesa 6240 MPUT
peaes  s6212 MTAK

/
: *FNEBL1+64
Gy 30 2574 2574 /MPUT
a731 2723 2723 /MTAK
/
*6150
6150 (G020 ADDRES.S - /FOR SAVING FIELD @
6151 3024 DCA DDWONT Z0RD COUNT IN AC.
6152 1363 TAD POOG
6153 3426 DCA DSFELD
A154 1362 TAD P5655
6155 3625 bCA DISALDD
6156 1764 TAD I PRUGXK
6157 3823 DCA DDCORE '
6163 3641 DcCa DTEST ZOLLOW WRITING IN PROTECTED AREA
6161 57 58 : JMP I ADDRES ’
/
6162 5655 PH6ES5,5655 /SAVES 6300 WORDS FOix OVERLAY+3617 HERE. .

6163 @6BY Podd.640
6164 6333 PeBiX.PREO

/
6165 QB3a WAIT»U
6166 67382 I0F
6167 6261 CDF
6170 1716 " TAD I TELSWX /PROTECTING AGAINST 'TYPE' TURNING 1I0N.
6171 6211 CDF 10
6172 7650 SNa CLA
6173 5765 - JMP I WAIT
6174 6041 10N
6175 5366 JMP WAIT+]
’ /
6176 BEle TELSWL., TELSY
/

§ /




62480
6201
6262
6283
6264
626 5
62006
6207
6214
6211

6212
6213
6214
6215
6216
6217
6220
6221
6222
6223
6224
6225

HRE6
6287
6230
6231
6232
6233
6234
6235
6236
6237
6246
6241
6242
6243
6244
6245
6246
62 47
6254
6251
6252
6253
6254
6255
6256
6257
6260
6261
6262
6263
6264
6265
6266
6267
6278

jals1nls)
4226
4311
{420
5203
1@37
4421
5263
ART 4
52082

9161530)
1212
3250
4226
4311
4421
5217
1335
4421
5217
427 4
5216

aean
4TT@
4537
1132

3342

1344
3132
3126
1332
47 45
1335
HH28
5249
2¢41
1331
1453
3nat
1355

7112

7812
363@
1852
4512
7352

3116

1340
3343

1640

1340
3644
1626
B341
3026
1332
3824

PAGE

MPUT., 0
JMS READY

WXFERs JMS SETLNG
DISRED, JMS 1 DISCX

JUP -1
TAD P20
J¥S 1 DTAPX
JMP DISRED
JMS ADVANCE

JMP WAFER
/
MTAK»
TAD MTAK
DCA MPUT
JMS READY

/DISC ERROR

/TAPE ERROR

REFFR, JMS SETLNG
DISYRT-JMNS T DTAPX

JMP =1
TAD P2
JMS 1 DISCX
JMP DISWRT
JMS ADVANCE
JMP RXFER
/
READY O
JMS 1 THAITX
JMS I BWRITX
TAapD KILALL
DCA KILSAY
TAD KILTMX
DCA KILALL
DCA INTHUP
TAD M3617
JMES I ADRESXH
TAD P2
JMS I DISCXK
JMP e -2
I1SZ DTEST
TAD P5409
TAD ARG4
PCA DTBLOK
TAD ARG 6
. CLL RTR
RTR
DCA DTUNIT
TAD ARG3
JiiS 1 DCSETXK

/NOW WRITE DISK

/ERROR

/FINISH TYPING. : :
/BE SURE LAST BLGCK IS ON DISK

/SET TEMPORARY EXIT FOR ERROR
/LOCK INTERRUPT OFF

/SAVE FIELD B
/ERROR
/RESTORE DI1Sx PHOTECT.

/SETS DISC ADDRESS

CLL CLA CMa RTR

DCA BLOKIN
TAD DISEND
DCA DISTEM
Tap DISEND
TAD P14
pCa NDISEND
TAD DSFELD
AND P709
DCA DSFELD
TaD M3617
DCA DDWCNT

“/DISK MAY GET CHANGED.

/PROTECT EXTRA 2¢¥ FOR FIELD @

/FIELD B
/17 oCctal BLOCKS



6271 1333 TAD P203

6272 3823 DCA DDCORE

6273 5626 JMP 1 READY
7

6274 QGBY  ADVANCE:0

6275 7300 CLL CLA

6276 1025 TAD DISADD

6277 1334 . TAD P3617

6300 38825 DCA DISADD

6391 T43@ SZL

6392 1P76 TAD P1O9

6303 1426 TAD DSFELD

6304 3926 DCA DSFELD

6365 1337 TaD P17

6306 . 1027 TAD DTBLOK

6307 3627 pCA DTBLOK

6310 5674 JMP I ADVANCE

/

6311 QBE® SETLNG,0

6312 1954 TAD ARGS

6313 7458 SNA

6314 5353 JMP EXIT /ALL DONE .

6315 1336 TAD M17

6316 7518 SPA

6317 5322 JMP LAST

6326 3854 EXSET,DCA ARGS

6321 5711 JMP I SETLNG

6322 1337 LAST>TAD P17

6323 7425 FMEL I MUY

6324 @281 2031

6325 7791  CLAatMas

6326 704l CIA

6327 3024 DCA DDYWCNT

6334 5320 JMP EXSET

6331 (5805 P546.,500
6332 4161 M3617.-3617
6333 @208 P2OE,209
6334 3617 P3617,3617
6335 Qg2 P2.2
6336 7761 M17,-17
6337 @l7T  P17,17 '
6340 0104 PlO4,104 /PROTECTS DISC AFTER BLOCK 209
6341 @740 PTOG-T766
6342 @888 KILSAV.0
6343 90pBYE DISTEM-G

e
6344 6346 KILTMX,KILTEM
6345 6150 ADRESX,ADDRES

/
6346 6681 KILTEMs DCMA
6347 1638 TAD DTUNIT
6358 6766 DTCAIDTRA /RILL FLAGS
6351 4355 JMs RECOVR
6352 5532 JMP 1 HILALL
/
6353 4355 EXRITsJMS RECOVR
6354 5690 J¥P 1 MPUT
/

6355 @993 RECOVR2D
6356 1332 TAD #3617




6357
6360
6361
6362
6363
6364
6365
6366
6367

6374

4145

1343
3848
44206
5362
204t
1348
3132
5755

6165

. @Y
JmS I ADRESX

TAD DISTEM
DCA DISEND /ZNORMAL DISC AREA AGAIN
JMS I DISCX /RESTORE FIELD @
t.Jiv_‘P - 1
I5Z DTEST /RESTORE DisSC PROTECT.
TAD KILSAV :
LCA KILALL
JMP I RECOVR
/
THAITELWALT
/



BALP

#IT-5:TOTL

EIN =S e CONTs

by
e

wOPT-T

anGl

H2ll
BT 15

6118
6112
G114
a8115
511464
5117
6129
Alol
612z
6123
HlEa
6125
6126
ol o7
6139

5131

AL22 7

6133
6134
6136
5136
6137
6144

G54

6112

1454

FEE
1654
Ta41
3654
3060
3us61
anii
36852
3253
T3G04
1851
1461

.36l

704
1369
3060
2954
53249
1461
3051
1664
3@ 5E

5712

S le 3 T /09

. - / . K
iy ] } -~
Voo /_.f' o //':(I .

: TOTL

[

/CONG

XLIST

PAUSE/

/

ZTOTL

/5 D=FTOTLL{3:W-N=-TOTALS Y ORDE ON THE DISC
AR0R MICROPHOTOMETER.

FHI 5]
TOTAL
¥FNKBL+51
1454 /TOTL
6118
TOTAL >
TAD ARGS
CIn
DEA ARGS
DCA TEMPH
DCA TEMPL
NEXT> JMS I GETYRY
pCa ARGA _
Dos ARG a /GET SUCCRSSIVE WORDS
GLL oLA ‘ -
TAD ARG2
TAD TEMPL
DCA TEMPL
RAL /GET CARDY
TAD TEMPH
DCa TEUPH
197 ARGS
JMP NENT
TAD TEXPL
DCA ANGH
TAD TE¥PH
DCA ARG
Jup I TOTAL
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Appendix A

Explanation: Programs 0 through 9 are a preliminary attgﬁﬁé'éf‘ﬁritiné a
general purpose system for operation of the microphotometer, Theré may still.
be some errors in the programs, but they will serve as an examplg of the kind
of program sequences that can be carried out using the computer-controllied
microphotometer.

The programs use: the memory oscilloscope for most communication, ahd
allow the operator to select a number of options using the feletype keyboard.
Each "program’, 0 --2§, is stored separately on Dectape. Programs‘éhain from
one to another. All variables and constants are common to ailfprograms, and .
are stored in floating point, with 9 digit precision.

To start, Bootstrap the program tape "Roéinson, Microphotometer Demonstrator".

Type MGo" (Return), and Program ¢ will be started automatically.



| L/&'f 0 /f | 0/0.'5‘/&}?3

Hasoeas
lossnen
Soasoces
Zeacsone
dJeoseses
Bessose
Govsens
Teneoso
Goosoan
90"..00.
1Hoeeess
1laveses
18ccewsea
135909.;
1deensas
15nao_unn
16000-0&
17000 eee

18..0..0‘

(from CRT d(f/?/ﬁf)

PLOTTER SCALE:TEST AND ADJUST
COUDE 28 INCH
COUDE 448 INCH
COUDE 88 INCH

MT. ¥1LSON PLATE (AFTER APR.1956)
MAGE TUSE |

SPECIAL PLATE FORMAT

GET CALIBRATION FROM TAPE

DISPLAY CALIBRATION )

DISPLAY GENERAL INSTRUCTIONSH##tsskiilil]

SELECT CALIBRATION STRIPS MANUALLY

CONTINUE WITH CURRENT CALiBRATION—SAME.SLIT.

SAME CALIBRATION BUT NEW SLIT SIZE
2-D 5CAN. :
ADD 2D SCANS.




ey
~ The program can be restarted at any point by pressing CTRL and C at the

same time, and then typing "GO" again

Prog. O

Lists options; erases variables and initializes some constants, starts a selected

option in Prog. 2. (Statement 1.94,)

Prog. 1

Selects special options for scanning and plotting spectra from a plate. (Not
all options have beén properly debugged.) Statements 10.01, etc. call the
successive segments of program needed to calculate a calibration and read and

plot a spectrum.

Prog. 2

Initializes constants for specific plate formats.

Prog. 3

Reads the transmission of'calibration:strip whose location has been already .

found by Prog. 5.

Prog. 4

" Caleculates an H and D caldibration curve (linear) for the plate, using readings

from Prog. 3.

Progf 5

Scans across the plate to determine location of the calibration strips.

Prog., 6

Measures slit width and amplifier gain, to allow proper normalization of the

calibration curve.



Prog. 7

Reads the spectrum, storing digital data on the disk in the form of transmission.

~ Displays on CRT as intensity, allowgscale selectionm, plots on chart recorder,

Prog., 8
Displays the H and D curve, allows the operator to modify it, stores it on the

DISC.

Prog. 9

Extension of Prog. 8, which was too long to fit into memory.

Prog. B5 .

Allows calibration to be calculated and stored on tape using numerical data, or

using a plate with a special arrangement of calibration spots or strips.

Prog. }6 - : "7

Extension of Prog. &5.

Note that after storing s calibration curve on the DEC tape, any ﬁumﬁer of
plates may be rapidly scanned and plotted using the same calibration.

Notes |

The program numbers define the storage location on the tape, not the order in
which programs are used.

~ When using the microphotometer, the amplifief indicétor meter should read
between 700 and 900 when the slit is exposed to ”clear"Aplate.‘

~ When scanning the calibration‘strips, the length of the slit must beAshortér
than the width of the strips. The slit can be quite wide; .The length and width
'qf the slit is readjusted to accomodate the spectrum width and resolution; just‘
before the spectrum is read. The computer records clear plate Eefore and aftér
the slit is readjusted, and normalizes both the calibration and the spectrum

readings as though clear plate readings were always 800,




v 77

C:LICK FOCAL MIC74-B Tes4

A1 .01 C-PROG.% MICR.1974

Gl.6G2 ¥ STATC(-1)3T I"SEE crT"™
Pl.08 D 6
B1.13 X STATC50,1023,123K SYITC(-1)3F J=0, 18855 A=A
Aleld& T !'MOPTIONS'3T 13F J=@,403T 7"
GIOISFJx@JIS.;T!%B JJ”-ooooo"
gl1.16 X STAT(2080,108248,1)
@l1.200 T 1VI"PLOTTER SCALE:TEST AND ADJUST"
@l.21 T I1"COUDE 20 INCH!
gi.22 T !"COUDE 48 INCH"
g1.23 T I"COUDE 8@ INCH"
Ple25 T Y17MTe. WILSON PLATE (AFTER APR»19560"
@1.26 T !"IMAGE TUBE"
@128 T 'I1"SPECIAL PLATE FORMATY > YVGET CALIBRATION FROM TAPE"
F1.29 T IVDISPLAY CALIBRATION", I "DISPLAY G ENERAL INSTRUCTIONS**¢****!!!T
gl.31 T 'I"SELECT CALIBRATION STRIPS MANUALLYY
Gl+32 T PITCONTINUE WITH CURRENT CALIBRATION-SANME SLIT™
%1.33 T I"SAME CALIBRATION BUT NEW SLIT SIZE"
fl1.36 T ! 2-D SCAN."
Bl1.38 T 1"ADD 2D SCANS.™
@l.6B X STATC1909,16851)
Ol-64 F J=@,155T " %" ’
B1.65 T '"---TYPL DESIRED OPTION NO.» THEN PRESS '"RETURN'KEY."
Gle72 T 13D0 1.64 ) . i
Bl .85 X STAT(-1):A TE"OPTION NO«"a2dJ
Fl.86 X PUT(@,25J)
fFle.92 IF (19-J)1.9931F (15-J21.93-30.81

Bl1.93 E
P1.94 S GR=88G3;5 B=1635 NC=235 AN=1635 J=FTAK(#,2)3% CALL(2.J+18)
@1.99 X STAT(~125T IVILLEGALIMSG 1413

g6+51 C~INTRODUCTION
g6.02 IF (FSWIT<3,8>) GelldsBeBDlUsB+9

A6+B4 X SWITC(-133F J=@, 5035 A=A

06.10 X STAT(R208,908-4)3T “INTRODUCTION"

@6.14 X STATC-1)3T * ";C-BLELL

GG6.20 X STAT(19@,88851) :

06.25 T 1 BELL WILL RING EACH TIME A NFW MESSAGE APPEARS HERE.Y

06.30@ T 1"PLEASE RESPOND TO QUESTIONS BY TYPING ON THE TELETYPE."

76.35 T !"COMPLETE EACH RESPONSE 3Y PRESSING THE SPACE BAR.”

06.40 T 11" ERASE AN ERROR BY PRESSING THE LEFT ARROQY ™

n6e45 T IV . BEFORE PRESSING THE SPACE BAR." :

(657 X STAT(BS50> 480,22 :
G6.66 T !!" PRESS ALT MODE KEY WHEN YOU ARE".1" READY TO PROCEED®
@6.65 X STATC100,100s1) ' : -
46.66 T "ELIMINATE UNNEEDED MESSAGES LIKE THIS ONE BY LEAVING®

F6-67 T 1Y SYITCH 3.2 SET."

P6.70 ¥ STATC(-133A J3D0O 6.04

.99 R ’

33.01 X CALLC7,8)

31.98 W

31.99 X ENDC#)
%



« CALLCI) | =5

#

C:LICK FOCAL MIC74-~B PEKK

@l .01
@1 .02

G361
B304
H3-46
A3.98
@3. 16
G314
B3 16
13«20
P3.22
B3e24
B3 26
030 30
B3 32
#3. 36
£33« 48
A3 e 45
A3 « 50
B3+ 54
@356
33« 57
03«58
93« 60
A3+61
1370
B3 = 90

99«10
09« 20

13.01
Z.04
19806
1610
el
i6.20
19.26
1239
18331
16 - 46
13499

31.98
31.99
ok

C"'pR\C-G v 1
X CALL(As1)

C-PLATE OPTIONS

IF (=~FSYIT(3,2))3.5

SWITC-1)

J=0, 483 S A=A

(8] f?;C"BELL

STATC166s 9805 1) .
1" PLEASE ENTER THE FOLOWING INPOFMAiIOV"

1 SETS OF CALIBRATION STRIPS?"

H

1 1"C~-TYPE NO.OF SEGMENTS FOR THIS PLATE(MAX=12).7
11 D--TYPE CODE N0. ¢1-900) UNDER WHICH"”

{YTHE FIRST INCOMING CALIBRATION SHOULD BE SAVED."
11" IF CALIBRATIONS ARE TO BE SAVEDs SET TAPE 8"
I"TO WRITE ENABLED.IF CALIBRATION IS NOT T0 BE SﬁUED:"
i RESPOND WITH CODE NQO.=8."

STATC(-1)

I"STRIPS(UsL-B2"s d

IF ((3“98_33057)3'7

IF (J-0UX3.5853:61

IF (J-OL)3.54,3+.6%,3+54

S HI=#3G 3.7

S LG=8

b=<~aﬂ-e»a»ae-4»e~aﬁ o X

A IYCALIB. STORAGE CODE",CC3IF (CC-9P8334953.937T Y O JLLEGAL';

R

IF (05)9023902)1'3014
DO 3:;G 1G.91

C-DO THE PROGRAN

¥ CALL(5,2)3C-FIND THE STRIPS

X CALLC3,3)5;C~READ S5TRIPS

¥ CALLC454);C~CALCULATE CALIBRATION

X CALL(657)3C-ADJUST SLIT

IF (-CS>1B.46

X CALLC8,4)3C-ADJUST CALIZ. CURVE

IF (CCI10.46510+463% MPUT(NC,CC+19951335 CC=CC+I
C-NOTE THAT CALIB. WRITES OVER PROG.52 FF..
% CALL(7,8)3C-READ SPECTRUM AND PLOT

Q

Y
X END(@)

G

3.7
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C:LICK FOCAL MICT4-3B TXES

@le@1
@1 .42

P3.16
B3.15
B3.20
B3+ 36
33 .40

HdeB1
Phe18
Nde 12
Blelst
Ga.16
D420
Die 24
Bhe26
B4.30
D499

2501
A5.240
P5.24
B5.26
£5. 30
75. 99

BE.31
G618
0614
@6 v 28
(624
D6« 30
H6 e 34
36 « 40
B6+99

pg .31
B8-18
08 « 28
@8 « 90

#9.81
B9.10
f9.12
29.14
i9+16
09 .20
P9.24
@9 . 30
H9 .40
@9 .90

18.61
141+ 26
18« 30
13+ 43
16« B

C~PROG. 2
X CALL(@,1)

X STAT(~1)

5 Cs=1

T 1YCALIBRATION MUST BE ON THE DISCHY
A I"™TYPE OPTION CODE FOR PLATE TYPE"»,dJ
X GOCJ+195143)

c-26" COUDE

g IC1)=80035 1(3)=4p03S5 1(5)=200

g 1(7)=98+535 1(9)=4855 1C11I=2E305 I¢13)=8

§ I(2)Y=5653S8 I1(4>Y=28535 1(6)=143

g 1(8Y=TH+535 I1(1@)=33.535 IC12)I=1&35 IC145=17
S HI=155#38 LO=]105@35C =HI-3W

S LN=333iS DS=12235 SU=5088

F N=1,1435 I(N)=I(NI*@.8

S NY=1735 AN=16

R

C-4@" CCUDE

S HI=31@@3S LO=2850

S LN=12835 DS=2403S5 SW=450
D 413D 4+123D 44143D 4416
S NY=1335 AN=H

R

Cc-8%'" COUDE

D 4.1

S 1¢7)=18235 1(9»=52.555 I[(11)=R735 IC133=14
D 4.1435 1(6)=144

S IC(8)=T1.53S 1¢19)=3538 1(12)=1955 IC142=7+5
S LO=1553@335 HI=1550

5§ LN=3%3S DS=12635 SW=40835 AN=4

S NY=17 '

34

C~IMAGE TUBE PLATES

D 43§ RU=1

S DS=11235 5[U=429
R

C~-MT WILSON AFTER APR. 18/56.

S I(1)=9983S [(3)r=49835 1(5)=247.1

S ICTI=126235 1(92=71.855 1(11)=33+6
S 1¢2)=7¢338 1C4>=35135 I(6I=173.4

6 I(8)=0@.2355 I(1@)=51.8555 1{(12)=26.2
S HI=1288335 LO=1200

35 LN=2@3S DS=7235 SWU=4890

S NY=173;5 RVU=1

F J=1,1235 I1(J)=10J)*0.8

R .

C PLOTTER TEST

J=1,1003X PENC1. 1800
J=1,10@5X PEN(1,900)
J=s 56, 103G X PEN(5E5J)
1l

S B



11.10
12.10
13,10
1416
15. 10
1610

17.19

18419

19.1p

19.20
19.94
2010
2110
20,10
53.01
23,10

'23.20
23. 90
24415
25410
26.10
a7 v 01

27.10

o7 « 00

28.10
28«29

29. 15
3018
3l.10
31+12

31.98
31.99

ok

7)*9571- 2= Con Zz’)a(

D 436 30.1
DO 535G 3.1

D 636G 3f+)

G 31.1

D 936 381

D 835G 301

G 31.1

G 31.1

CAL. FROM TAPE

X CALLC15510s1)
g

X CALLCG»20)

G 311

G 31.1

C-MANUAL CALIS.
2 gALLcéé;%1§>

i |

G 31.1

G 31.1

G 3.1

C-3 D SCANNING

"X CALLC24:2:1

G

X CALL(28,128+3s1)
€]

G 31.1
X CALLC1,9
g

Y
X END(@>

T HTFUNCTION NOT AVAILABLE..SORRY."
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C:LICK FOCAL MIC74-~3 TWE:

a1l .81
Pl.18

G301
B3.-42
B3+03
B3 -74
305
83 .48
G3.12
B3.17
B3 .20
D324
1328
@3« 30
1332
13 » A
@344
3«46
G347
B3 .48
W3 49
£33« 55
B3+ 51
@3.52
G354
@33+ 56
@357
D358
B3.68
5361
(3. 62
B3. 68

G378

B3.72
G347 &
83.76
G3+78
H3-82
A3+83
83-86
B3. 87
@3+ 96
3393
33.94
63.95
63.99

C~PROG- 3
¥ CALL{d»1)

C~READ STRIPS

S M=1803S PY=035 N=1;IF (-HI) 3.45
S MU=SWiDO 5.285D0 4.193D0 439

S GR(2I=K/186355 GRO1I=K/1003G 3.50
¥ DN(B-#H,HI)>:S PY=HI

S M=PC1)

DO 4.10:5D00 6

S GRO1)=K/100

S MU=P(1)

DO 5.30

S TR(NI=K/10@35 N=N+23S5 M=M+DS

IF (NY=N) 344

S MU=DSsiDO 5.108

DO 3.28:G 3.24

S5 GR(2¥=TR(N-2?

IF (=L0OY 3.583IF (~-PY) 3.47,3+.483X DN(Bs@,~PY);G (.48

‘K UP(B,E,PY)

S MU=SW3DO 5.303D0 4+183D0 4.40
S GR(3I=K/1BB3S GRCAI=K/1AA:G 3.74
C-~LOVER SIDE
S M=P(3)-Sy
S N=23D0 13
S PY=-P(3)+3%DS;5 MVU=DS
PO 5135 GR(3I=K/100
DO 4.3%3C-DOUBLE SPACE
DO 5.30
DO 3.28
IF (NY-N) 3.68
DO 5+163D0 3.283G0 3.53
5 GRCAI=TR(N-2)
~NORMALIZE TRANSMISSION READINGS
DN(B»>3s ~PY) -
N=1,2,NY3S D=<GRCIIH(NY-NI+GRC2)#N>/NY3S TR(NI=TR(N)/D
N=2,2,NY$S D=<GRC3)*(NY-N)+GRCAI#N>/NYSS TRINI=TR(N)/D
GR=<GR(2)+GR(3)>/23CLEAR PLATE FOR SPECTRUM
J=1s 43 IF (GR<J>/GR~G.8) 3.86 o
0 3.99
STATC(-1)3T ! "CLEAR PLATE VERY DENSE ™
J=05 53T %5.01 GRCD
J=1,431F (1026-GR<J>) 3.94
3.99
I"AMPLIFIER IS OFF SCALE FOR CLEAR PLATE"
QUIT ' |
X STAT(@s033X END(@)

B LR e B O B I £ B T e



Bla10
(Hie 20
341. 30
Fidl o 48

B5. 10
05.20
D5 306

PG4
G610
P65 e 30
16« 44
a5 « 50

13. 16
13.12
13. 38
13. 44
13-:5%
13.64

31.98

Zy

Procf- 3 - Conl &

X LFTC(B.08,155>

X
X
X

RIT(B>@s155)
UP(B,B.MUIIS PY=PY-MU
DNCB,G,14V) 35 PY=PY+MY

DO 4.333D0 4.103D0 6:C: UP>LFTsREAD
DO 4. 40500 4.205D0 65C: DN.RIT-READ
DO 4.303D0 4.285D0 65C: UPsRIT-READ

okt W

5

A=FITR(M/1024)55 Y=131IF (M-108826.135 ¥=512
K=@3F J=20,11935 K=K+FTAK(B, J)
PUTN(B~1,0-K/188,129)3X STAT(W—SE"Q*lﬂ?ﬂ:Y)
PLOT(B~1s2+1621.2)

STAT(M~6U-A* 1@24:K/2@b+ﬁ5512) T %4 A/109

J=PY=3%D5+P<3>55 PY=3%D5-pP(3)

IF CJ) 1343513645135

Fid
R
X
R

W

DNCBs B ~Jd)

UP(Bs@,J)

31,99 X ENDC@ED

o
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C:LICK FQCAL MIC74-B TMF+

gl.91
51.149

P01
@Le.92
G433
Bh04
gLl
Bae 15
Gael sy
fhelt
il 17
dhael8
B 20
Bha22
Bie 26
G4« 38
@432
(4033
(4«35
Hde36
0. 38
@439
@ 43
Bl 42
Dile &4
Ba. 456
G e 56
4699

D510

13.061
13.45
13.86
13.88
13.18
13.14
13.20
13.28
13.24
13.39
13. 31
13.32
13.34
13.36
13 37
13«44
13.41
1344
1345
13+ 46
1347
1348
13. 584

14.%1
1d. 1%
14412
1429
14,30
14.99

C
X

PROG 4
CALLCD, 12

CALIBRATION CALCULATION

5
5
X
5

S
S

KR=50
A1=055 A2=A3S Hi=@;5 Ha=0
STAT(-1)

TD=G.15A 1"TYPE LOWEST TRANSMISSION RATIO<E.G. 8.13">7TD
IF (~HIJA4.1438 GRC1D=030 4.18 I

N=13D0 13
Al=A35 Hi=H

IF (LO0Y4+3054.30s 4418

5
S

N=23D0 13
a2=n3 5 HE=H

IF (~HIY4e26s 4302430
A=CAL+A2Y /255 H=(HIFH2) /2
HA4=3% e 693% (H=A)+FLOG(KRD

O Xnn

IF ( ~HIYAe 425 40 445 A0 4

STAT(-1)
I"CLEAR PLATE",»%25.01
P25.04 “"Al=",A1,"

EPARE PLOTTING OF

GR." TLGEROLISGRO2),GRO3D-GROAD

Hi="5H1," A2=V,AZ2," H2=",H2
125.084 YA=",A,"  H=",H,"  H4=",H4
STATcewﬁ,e@@,gg T 1% ORResew ,

T ST CWAIT A ﬁhﬂ%bAw'ﬁzawf
Icd? UITH IHE KEW I SCALE

5 TR=TR(5)3D0D 4+5835 K=K/I(5)3F J=1,2,15;5 I1CJI=K#1{J>
IF (=LOY4.4654.9954.99 )
S TR=TR(6ID0 4.50385 K=K/I(6);F J=2,2-1635 I(J)«A*I(J)
S K=FEXP(A*FLOG<1/TR>+H#*FLOG<]1~TR>+H4)

p

ENDC@)

G 4.833C~-FOR VERTICAL SCaALE CHANGE

CALCULATE A AND H
S S1=035 S2=0385 S3=@iS S4=435 55=0
C-TEST TRANSMISSION GREATER THAN TD
IF (TR<N>~TD)1314513+20513.20

CCOMPUTE COEFFICIENTS OF NORMAL EQUATIONS -

nuttinninniniinw

N=N+25 GOTO 13.88
NS=N35 N=N+2

U=FLOG ( TRENS>/TR<N>)
W=FLOG ( (1=TR<N>>/C1=TR<NS>)) i 31.98 W

S1=51+UxVy
S2=52+U%y
S3=53+W#Y
Z=FLOGCI<N>/1<NS>)
S4=54+U%Z
S55=556+0 %2

N=N+23IF (TR(NJ))13.44,13.44
IF (TR<N>=-@.875)

%
1

L 15.51 DO 143X END(@)

[ 31.99 % END(@)

I

13.22,13+45513.45

C SOLVE NORMAL EQUATIONS

5

DT=51%#53-52%58

IF (DTY 13447513.223C-INDETERMINATE SOLUTION

S
S
R

A=(S4*%53-532%55)/DT
H=(S1*%55-52%54) /DT

CoLCULATE AsHIGIVEN N»M

S
S
S
S
134

X1=FLOG(1/TR<N>-1235
X2=FLOG (1 /TR<M>-1235
A= (Y1-Y23/(X1-X&)

H=(<Yyl+Y2>-Ak<X]l+tX2>

YI=FLOGCIND
Y2=FLOGCIMY

Y/2



1 | )
C:LICK FOCAL MIC74-B  PSOL <§§i§;

Mle@l C-PREGRAM 5
@l.02 X CALL(E,1)

g2.01 C~-FIND.STRIPS

P2.02 X DNCBs0G,10235 D=FUP(Bs@,1@)5C~TEST SHUTTLER
G263 X SWIT(-12

G2.G4 IF (D-5) 2.05:2.086,2.84

pee.n5 T IVSHUTTER?Y

f2.86 QUIT

FR.08 IF (H1) 2.40,2.49

BR.10 K DN(Bs@,HIIX UP(B:0-HI)

@g2.12 5 PY=HI

P2.14 X STAT(1,1)

2,16 X PLOT(Bs251651,HI/129)
F2.18 5 W=40

g2.20 § N=1;D0 12

B2.24 S N=R2;iD0 12

.26 T 1

80,30 IF (FARS<P(1)-P(2)+DS>-DS/20) 2.40
2«34 X RITCBsBs1335X STATC-1)

f2.36 T ISTRIP SPACE WRONG?",DS

G238 T (P(2)=PC1))3G 286

G240 IF (LC) 2.7852.703X UP(B,@s5W):X UP(B:@:LO)
02 e 44 PY=L0

D2« 46 STATC1s1

(2 « 48 PLOT(R>2516:12L0/129)

P2 e 55 N=3:5 W=4B3D0 128

B2« 54 N=43D0 123X DNC(B,@P.LO+SW)

A2 e 55 i

0.6 IF (FABS<P(3)-P(4)+DS>~DS/28) 2.74
F2e64 DO 2.34

B2.66 DO 2.363T (PC4X)-P(3))30G 2.40

B2 70 STATC15958s1)

A7 2 YSTRIP SPACING', 1YEXPECT. « FOUND"
A2 76 1%4 DS,P<2>~ P<1>:P<4>-P<3>

G2 « 80 P(3)=P(3)+5Y

@2+ 99 END(H)

=X K Wn

PO R g DG

12.81 C-FIND A STRIP

12.30 IF (PY/2-W) 12.88

12.34 5 Y=Y +LN/D

12.38 S D=FTAK(B-W>3S DE=FTAK(B,W+LN?>

12.42 IF (@.7%D-D2) 12.30

1246 5 W=U+13D 12.38

"12.50 IF (D2-D) 12.46

12.54 S P(NI=W+LN/2-251IF (N/2~ FITR<N/2>) 12.80512.80

12.56 & M=P(NYiF J=@,63D0 1355 M=M+D5

i2.80 R

12.88 ¥ STAT(-1) -
12.98 T ! ** STRIP NOT FOUND. STEPPING MOTOR CFF» OR SLIT TOO LONG?2"

12.99 QUIT

13.10 5 D=FTAK(B,MI/23IF (M-1824>13.2;5 D=D+512
13.20 F K=G,283%X DIS(Ms D+K)
13.38 R

31.98 W
31.99 ¥ END(@)
"
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M‘_\

g5

C:LICK FOCAL MIC74-B 0tFB

@1 .31

@lel0

07«91
-7 34
g7 « 16
fHeld
07 « 22
gl «26
@7« 30
G7 « 36
&7 « 38
GT « 48
07 « 42
a7 » 4444
7 « 58
&7 « 51
@7 « 52
7 « 53
@7 - 54
@7 « 56
67 - 58
@7 - 66
@7 « 67
7 « 68
Gif « 72
@7 + B6
W7 « 82
7«83
7«99

2010
20.12
215
2d .20
20 « 358
20 . 45
20«89
25 .99

31.98
31 .99

*

C~PROG 6
X CALLCB51)

C-ADJUST SLIT WIDTH FOR SPECTRUM SCAN

X SJITC~1) )

X staT(-123T *® ";C~BELL

X STATC(3G.800.2) : _

T I1"ADJUST SLIT>SELECT CLEAR PLATE.",!"ADJUST AMPLIFIER GAIN"
T I"PRESS ALT MODE WHEN READY®

ASK Q

X LFT{(B~2:8,2-4)

S K=FTOTL(B~2,50,200)

X PUTN(B,@-K/280,25872

X STATC1,1)3X PLOT(3-2:1516-1-4)D

C-NORMAL1ZE CLEAR PLATE READING

5 M=K

X STAT(-133T "";3;C~BELL

X STATCL>2008.2)37T IMSET SECOND CLEAR PLATE POSITION®
Al Y THEN TYPE ALT MODE".,Q

X RIT(B-2-0-254)

DO 7+38,D0 T.405D8 7«42

S GS=FITRC(M+X)/498)35C~AVERAGE CLEAR PLATE VALUE

¥ STAT(-1)3T !"CLEAR PLATEY, Z4 M/200,K/7285.," =">G5
¥ OSYITC-133T ™38 STATC(1-8008,2)

T IY"PRESET PLATE POSITION TO READ THE SPECTRUF"
Torrge THEN WAIT & MOMENT FOR ME"

IF ¢1000-GS) 7 82,7 83>783

T I"AMPLIFIER IS OFF SCALE FOR CLEAR PLATE,READJUST SLITY3G 7.1
c ‘
X END(@)

K SHIT(=12

¥ PUTNC216:,0-,02182321)

% SETC(NCsNCI3X STATC(1,1)

¥ PLOTC216515165,1:.8:85216)

X PUTN(225,0,62,129)

X STATC1s1)05X% PLOT(?BS:1:16:8:1;@:9:1@@)

X STATCTBE,800.12348 '"ALT MODE TO EXIT"»Q .

. | .

X ENDC@)



1«31 C-PRCG. 7
Ble19 A COLLCOCs 1)

fBZ.21 C-REaR SPECTRUN
OR«032 XK STAT(-1) ‘
OE.04 & TiYwy. TO BE HREADY, A YRESCLUTION (K2.9 *lCHOHS)”)Hﬁ
MELE TF O (RSIH.GAHE-1038 RE=RS5-1

G105 ND=Hs1300 /(<RE+1I>xR2.8+129)

B e IF (3eND-20438 .35

B2, 308 T IVDISK JOULD CVERRLOYW BY":#A3.401 (S+NLR=204)/2.04s "4
GE.31 § 8.945C-0NLY 224 BLCORS Avh[LiABLE

HE«35 F J=0.30055 A=A

B e 36 IF (RUDB.sy Bl 8. 41

05 . A4 LFT(H,3.N0R5)30 .44
Q5. 4] RITC(HRENEH5)
(8 « 44 DR (R+ND-22 05 54

(3H « 58
A8 .60
A5 .78

RIT(B+ND-2,8,2,R52
ML=80@daa /8535 N=2Uk18y
J==2,20, 803K mULT(R+ds Do 82 0L WL JC-NCRMALILILE TO don

B0 o Bl i

pe.01 C-DATH PLOT

9782 X SYIT(-1X3F J=0,5855 A=A

f9.19 SET L=FITRC(IFI(NDF2)4189/138243;5 5C=1

@9-133 SE‘_T ,,)C-‘—lJ.C_\LT Cﬁz“lum

@15 X SETI(NCANC?

G9.29 X PUTN(RR5:E,0,129) _
D9.28 X STAT(1,1)3%X PLOT(285,15165, 18234L /129,135 C-BASELINES
G.23 X STATC(1, 103X PLOT(B-2,L50C#*16s 1NE+2s N+ B2 08 /L)

B9 .84 N=-1385 ¥Y=2385 X=1

gI.25 N=N+13X STATCK, YT #3 F=-2+N51F (NL=8+12) Y.48,948

S
S
B9.06 § K=Xk+129351F (X-1%23) 9.2535 Y=Y+1824/(L)3S K=x-1023:3G 9.25
@9.st X STAT(-1)
H9.44 T !"TYPE LI1MITSs THEN PRESS ALT MOBE"
B5.50 S N=1 -
P9.68 S PINI=03ASK IPCNIGIF (PINIDIY.BU-9.8035858 PN+
P9.68 § N=N+23G0 9.68
9.%8 IF (N-2) 9.94

G9.81 D0 9.943D00 92.9654 5TAT(1.1)

9988 ¥ J=1:2:N8-013X SET(NC.NCIFSD0 .90

N84 G0 16.18 . ’

(09.90 X BEN(TR20:003% PLOT{(P<J>>H-50C%16,X,P<J+]l>-r<uy>,0NLaE>QF)
29.94 DC 12 : :

£89¢986 5 K=e360%xX*x(RS+1)52.3%8N3IF (~X) 9.9735 KA=]

G397 ¥ STATCL1. 1)

B9.98 ¥ SETINCNCYIE PLOT(B-2,08,8C%165XsND+2,ND+2,B~2, (0P

19,18 X STATC(~1)
10.20 T !'!1"TURN PLCTTFR OFF3TYPE 'G0 Y.@1' TO REPLOT;G0 8.54 TO oLEREal."
@.30 QUIT '

12404 X STATC(-1)
12.10 ASK ! INCHES/ANGSTHOM, Y SULTIPLLIERSY CrESET"sXs5CsOF
2.15 S5 CF=CF=5Ck)

12.20 DO 9.-223DC 9823

12.25 X STAT(-13 " 3198 ¥ ’
12.3% SET Q=aYES;ASK IVSCALE GA7",0 1«99 X ORNDCA)

12.3%5 X STATCH28D

12.48 IF (G-2YESY 12.5,12.98512.5
i2.50 IF (RQ-@Y)12.045,12:9,12.04
12,964 X STATC(~1);T !"TURN PLOTTER ONsPRESS ALT wmOLE";A Q
12. X PENCISG, 100D

12,96 X PENC(36E,9800

12.99 R
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C:LICK FOCAL MIC74-B ULTI

$l.91
g1.22

BaA.G1
Dad+D3
Bae.E5
Bhel6
G407
G4a.08
AL 185
B4el4
Bla.19
D 20
fie 24
Gl 26
Bhe 28
B4+ 33
Blle 34
B« 40
(e 445
Ble 50
e 51
Adle 52
B4e 53
B4 54
B4 55
Bde 59
Bl e 6
Dde 62
A4.63

Ba.6L-

Gh4. 65
@4i66
Pt 68
B TH
Ba4.72
Fids e 4
P76
BUTT
@80
A4.81
P82
4«84
G4.85
T 86
B4 88
(1) » 9L
.92
A 94
Bd+99

C-PROG . 8
X CALLCB.-1)

C~STORE AND DISPLAY CALIBRATION

GR=846

J=1;:D0 55C-FOR &

J=858,GR~-15,D0 5

L=EFITR(GR/8)Y5S M=FTAK(NG»L~-2)35 X=GR-8%{L-2)
D=(M~1082*%8/X

J=L-1512938 M=M-D:iD0 13+13X PUT(NC»Js1D
PUTN(B+1+8,0,1823,1)3C~DUMMY FILE

SWITC~1)3F J=@,5@:5 A=A

SET(NC>NC)D

PUTNC(225:@:0,129) ,

STATC1s103X PLOT(225:5151658515858,108)5C-PLOT BASELINE,
J=50,5:2003X DIS(GR»>dJ)? :
IF (HI) 4e38,4.343F J=1,2-125D0 16

IF (LO)Y 4.4G54.403F J=2525133D0 16

X CALL(S-17.1)

X STATC151)3X PLOT(B+15,151651,85858+1)

TR RN n

S N=@:;¥ STAT(-1)

IF (MFJ)4.59

s J=1 |

A IIYUERTICAL MULTIPLIER<ALT MODE IF O0R>">dJ31F (J-104-5454.59
S KR=KR*J3X CALLC(4:551)

G oA.BL

X STATC-123ASK I'"FIRST POINT<@ IF D> N

IF (N) 4995499

ASK IN»!VSECOND POINTY M, IM;5 MF=-1 .
IF (N-M) 4.6435 J=N3S N=M3§ M=J;5 J=IN;S IN=IM3S IM=J
T 125.01 NsINsMsIM ' '
S5 J=0YES

AGK " OK?"2J3 IF (J~OYES) 4.5%:4.68-4.59

X CALLC4515,1)3C-CALCULATE NEW AsH

ASK YPFRACTION: TCOPI>BCOTTOM)>C(ENTER)Y OR ACLLIYsJ
S L=8+FITR(GR*TR(N) /8>

IF CJ-BT) 48024765480

F J=8,8,GR:TR(M); DO 7

G0 4.87

IF (J-0BY A.84»4.8154.84

F J=L»8.GR-13D0O 73C-BOTTOM

GO A4+87

IF CJ-BCY 4.8854.85,4-88

F J=Ls8sGR%TR(M)I3 DO 73iCENTER

GO 4.97

IF (J-0A) 4.70,4.954.783C-ALL

J=13D0 7 .

J=8,8,GR-13D0 7

4.7

ENDCG)

X G n



A5.61
B5 @04
D516
B5.22
75. 28
A5+ 99

m‘@}.
@7 @4
Glel6
G7 « 22
M7 =28
@799

13.18%
1320

1681
16«16
16.2¢
1630
16+ 99

31.28
31.99

g

;P}2<9 f?' 5 C:zcﬁflié'éi,.

C-FIRST CALIBRATION TO DISC

5 K=FERP(AK*FLOG<GR/J>+HkFLOG<] ~ EJ/GR]>+H4)
IF (-K)25.2235 K=1

IF (K-194735.28:5 K=1947

X PUTI(NC,J/8,8+1082)

R

CALIBRATION TO DISC

5 HK=FEXP{A*FLOG(GR/J~-12+H)>
IF (~KY 7.28:585 K=1

IF (K=1947) 72835 K=1947
X PUT(NC,J/BsK+18052

R

IF (=M) 13.23S M=1

ey

PLOT ONE STRIP POINT
PUT(B,1sTR<J>*ERIFS Y= I(J)+lQQ
STATC(TR=J>*GR~10,Y-6)

" *!l, !%2 d

v B el

ENDC(#@E)D




uf

C:LICK FQCAL MICT74-B KJKA

81.01
Bleld

17«21
1718
1714
1716
17 « 28
1728

17«24

17 .26
17 « 28
17 « 29
17 .32
17 + 43
17 o 448
17 + GO

18. 34
18418
18.20
18.99

31.98
31»99

*
¥

e B e e R A B B R e B

ool QT

=t
ey

C-PROGRAM 9

CALLCg, 1)

CURVF CHANGE INFO

STAT(3®®:980,1)

" 70 CHANGE PART OF THE CURVE»"

'"INDICATE POINTS TO BE FITTED"

pre GIVE POINT N@d. »THEN BEST INTENSITY VALUE"
I"FIRST FOR UPPER ENDPOINT>THEN FOR LOWER ONE."

STATCA4GG-8D

TIYCALIBRATION STRIP INTENSITIES CALCULATED FOR THIS LURUE‘"
I"NO. TRANSMISSION I. CALCULATLED"

' 1. EXPECTED"

SET(NC-NCI3F J=1,165D0 18
STAT(B.%:12

I"PRESS ALT MODE WHEN SATiSFIEDY
ENDCH)

PUTC(Bs 1> TRCJISGERD
122 Js™e o o "375:.04 TRCCUISMe o v o o ' 25 FUNCC(B»1)-108"

"|"'.........I{I(J)

X ENDC®)
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W
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C:LICK FOCAL MIC74-B G GP

G101
g1.18
A1 « 28
@1 .30
@l - 48
%1 . 58

M2+ 10
f2.20
7230
B2 o 47
* .

(ol

Xy

Gl o

FROG « 16-DEMO 0OF JOYSTICK
X=400:5 Y=440
D=FSWIT(3s115%X>¥)
K=FITR(D/132435;5 Y=D-1824%X
STATC(X»Y-2123T 23 XY

1.2 -

le1 .

123D 13
STATC(X:Y:>123T "4
2.2




104

)

o=

C:LICK FCCAL MIC74-B U4TI

(31«61
a1 52

G204
210
089 .28
p2.R20
G2« 30
g2« 46
(2 s 44
AR« 50
2. 52
269
F2.90

Bh.01
fa.02
GHe @3
Bé.GS
Die 10
Gie 15
@420
G4+ 30
il e 32
Bhe 34
Ble 38
Gée 48
‘@A 42

584.5@
“Blie 55
Bl 57
B+ 60
fid. 62
fGle 64
BLTH
BhT2
G« 80
ife 99

@5.10
3514
25+ 20

- @538

f5e 45
@599

C~PROG - 1 55MANUAL CALIBRATION ENTRY.
A CALL{@>1)

L1 ||;C_BELL

SWIT(=133X STATC100:908,2)

J=@. 5035 A=A

LA MANUAL CALIBRATION."3X STAT(W:0-1)

VIYAFTER EACH ITEM 1S PRINTED:PRESS ALT MODE TO RETAIN ITa"
IYOR..ENTER A CORRECTED VALUE FROM KEYBOARD IF DESIRED:“

1" THEN PRESS "RETURN'."

11"T0 READ AN IMPROVED TRANSMISSION VaLUE FROM THE PLATE:"
ICOENTER THE SLIT OVER DESIRED REGION: THEN PRESS tet SIGN-"
1171F NO MORE READINGS ARE NEEDEDsUSE IVTowl:CLEAR PLATE."®
STATC(-1)

e e I I I e e e e

S LO=§3S HI=@

A I'™I OR 2 SETS OF STRIPS?":K

IF (K-2)4.8535 Hi=1i

5 LO=1

T ¥ INTENSITY TRANSMISSIONC19@0=FULL SCALE>™
G 4.3

D 4.995T %3.82 I(NY3D 63D0 538 TRNI=K
IF (HIDA:32544325F N=1s8,133D 4.2

IF C(LOYA.34s4.343F N=2,2513;3D0 4.2

T !'""CLEAR PLATE-SLIT UNCHANGED: TIRST"JDO 535 GR=K
T 1Y2NDYID0 5385 GR=(GR+K) /2

T I"CLEAR PLATE="">GR

X CALLC165#451)3C-ALLOW CORRECTIONS

F N=1s1335 TR(N>=TR(N)/GR -

¥ CALLC4> 4512

¥ CALLCS8>4,1)

A 11YSAYE THIS ON TAPE?"sJ

IF (J-BYES)4.0645 4.7

IF (J-GNOYebsrA4854.6-

1"TAPE STORAGE CODE NO«"»J
MPUT(NCs J+1285 1023 C~-AFTER PROG. 40
ENDL@)

R L4
H

=X P

L) TRI!’K

F (~K)5.99

LFTC150-2854)38 K=03F J=50,149;5 K=K+FTAK(1,J)
K=K/124 '

25.02 K

W w e D



Boe04
D618
6«20
(6« 59
@6« 90
06+99

1610
1212
i.13
112
18 .20
1d.21
13.24
18.30
16 . 40
10+ 44
18 48
13+ 56
1. 58
1060
16 .86
1G.95

31 .98

31.99

#*

7 Q

73%?;:7 , C’m///”m

l

S5 H=I(NIsA KIilF (K)6.126+89
IF <K=-I(NX>6+.2-6.9

S I{(NY=K3iG 6.99

S N=14;C-TERMINATE

T Z3.92 I(N2

R

CaLiz. FROM TAPE

X SWIT(-1) .

KX STAT(6GB,80W,125T 'Y"EXIT BY TYPING '@t

X STAT(~-1) _ B

A& ITCALIBRATION CODE NO"-CG

IF {(CEY1095109

GR=804:;T " ";C-BELL

MTAK(NC-0G+199,5 1)

PUTNCB+]1 @585, 1323, 123 C~-DUMMY }ILF

SETI(NCsNC)

PUTN(B- @85 129

STATC1s 123X PLOT(B:1:16:8113@:®J@1@M)JC BASELINE
J=5055,2003% DIS(GRs J) ) )
STATC(1-1):3X PLOT(B+1,1216,128:8-8+1)

18.14

END(C@

HOX TR K KKK

% =

ENDCSD




)

Al .001
G 2
- G4 .08
G4 33
D410
e 25
Do H
BheH 1
B 62
G470
B e Q0

13- 14
13.28
13,25
13.27
13- 30
13. 32
13«43
1359
13+ 6%
13.74
13782
13+ 85
13.82
1386
1388
1399

1514

2441
20413
Lhlle
55 ]
e 16
O e 203
P20
20 . 30

8 S0

21.604
2110

P2 .39
22+ 43)
0% . 53
22.55
a2 . 58
22610
A8.65
22,710
20 .84
PR .90

3l - 973
31.99
o4

(93
C:LICK FCCAL mICTa-3 QFJ" ' :

C-PRCG 16
X CALLCGs 1)

5 N=0
A SWHITC=1)3F J=9, 18835 N=d
ne 13

IF (NY4+D19s4:62 409

T I"CLEAR PLATE=",GR

& AR=FLTR{(GR)?

5 J=3BA " NFY VALUE?<ALT mOQDL FOR NO CHANGE>"0GH
IF (J-GHYAeB 4495446

® ENDCDD

A OSTAT(5Q:960, 1)

T "N INTENSITY TRANSHMISSICGN"

IF (HIY133513.3

F oJ=1:2:13510 15

IF (LCY13.451344

Fog=2,2, 13500 15

T 1T CHANGE TROANSWESSICN, TYPE &> THEN NEW VALURY
T OITPRESS ALT MODE WHEN SATISFIED."

§ Q=12343A IV"NY,Q3IF (0-1234)13-7213-8

g N=@3S §=123430 " TR RSIF (O~-1234213.72,13-8
S TRH(NI=GSG 13.6 _

T 170 CHANGE INTENSITY»TYPE > THEN NEV VALUE "
S Q=123434a PU"N"LQ3IF (G-1234213.86513.49

S N=R35 N=123450 " INL",Q31F (Q-1234)13.88,13.99
S I(NI={3IG 13.82

R TR 1¢ 03
T V5 JsE5.211(42>TROJY

C-MULTIPLE SCAN PLOTTING.

A IVFIRST SCAN ANG."-5F,"SCANS PER FLOTY > A5 Ya"- 18

A ITSCALEY» S0, "BLOCKS PER SCAN"sNLo"NO. OF PLOTSY > NP
A TUQFFSET PER PLOTY . OF

§ 3i=1635 ¥=3

S Te=-3ud+5F+ND .

X CPENCHA,10)3% COMP(P,—1B30)5K COmp (i, 53+Yy)

o CcN=1sNP3; RO 22

&

& Y=FITEC(Y/S0)
¥ OOMP(Ks<Y-¥YN>)35 YN=Y

S YN=4d

¥ MTER(BL TE+ON®ND NDENSST )

X CPENC(H,10D)35 N=129+5D-1

X OCPFENCL-18)

5 Y=8

FoJ=@.N-1:D0 2135 Y=33F A=g-N5-1305 Y=yriTAA(S 1+ eNLs J)
% CPENCEH,L1H)

X COMP(=-X#<N>s ~YNTOF)

S TE=TP+NSHND

154

f‘J

X ENDOD
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31.91 C-PROG. 28 ADDING 2D SCANS <§?£i,)

a1.492
Zl.d
Z1.85
Flel8d
G120
"l . 30
B1.40
G1.500
B1.60

B304
3307
B3+ 10
9320
93, 22
0324
B3 27
B3 30
" 03.32
A3« 47
@3. 41
43 42
B3 44
B3 45
3. 46
D348
B34 99

13.01
1610
16 .20
13. 25
10 39
100 45
C 16 58

16« 96

i2.d1
12.13
12.29
i2.22
12. 54
12.93

13.01
13065

3.14
13.28
13.90

2.1
20 .28
29039
20« 40

TR T R VY

S

CALLC(G»1)

STAT(~1237T "SEE CRT":;3X STAT(59,980,1)

1CAlLIB. SHOULD BE ON DISCY, 1! .

PREMOVE PROGRAM TAPE,PUT SUM TAPE ON #6:50URCE ON #7.
VINWHAT SHIFT IS REQUIRED ON SOURCE..SCAN #'"»J#,™ DX™,W0
ND=4

PTHOW MANY. BLOCKS PER SCANT™.ND

NN=54ND

D1=B:S5S DE=NN+DIl+ig

N=ND3;8 T1==-34035 T2=-30@3C-T& IS5 INPUT TAPE"

DO 263C-SKY=8SK .
IF (-JB)3+.253+d453+4

S

NT=Jd*NDsC-SHIFT SO0URCE +VE

IF (NT-ND)2.3;C-ADDING SKY AT FRONT END
DO 19385 NT=NT-ND3S5 T1=TLl-+ND

G

3.22

IF (NTY3.9953. ﬂl

C-
S
S

FRONT OFF3ET FIXED.
T2=T2~J3:*kND
W=NN

DO 183S TIi=TI+N3S5 TE2=T2+N
IF (~T1-N+115033.4653+46

S
e
T

IF (T2+N=-1150)3+42,3.4255 T2=T2~N3G 3.425C~FILL OUT THE END’

N=1150-Tl31F (T2+N-1150)3.48,3.48:;5 N=1158-T2
STAT(~13»3D0 1837 !MALL DONE"
PPHELPY:Q

C-ADDER

p:s

MTAK(DI» T N» 633 MTAK(DR2,T2,0,7)

DO 123C-5SHIFT IF ANY
DO 133C-TRANS. TO INTENGS.

S
F
¢
R

c

DF=D2-D1
J=D1lsD1+N=-13X ADD(Js J+DF->J)
MPUT(DI->TL N> 6D

-SHIFT DATA TO ALICGN GUIDE S5TAR

iF (W@)12.2:12.9;12-5

CONVERT TO INTENSITY

b i
¥

T4

[
¥

A
A
X
5

K=D2.D2+NN-13¥ SHFT(K.U#3):C-SHIFT DOWY
12.9
K=1+NN~15X SHFT(D2+NN-K,W@));C-SHIFT UP

31.98 W

3199 X ENDCO)
MULT(D2,0,N%129,M1M1) *®

SET(NCLNCYSX STAT(151)

IFIX(DE,@-16%CGR>1.NsN-DED

IMTYPE PLATE'S CLEAR/SKY RATIO',R . \
MTAK (B, T222857) \
STATC(A,3,2)5T 1"ONE MOMENT PLEASE"
TL=035 TM=03F J=100,10,200435 TL=TL+FTAK(RsJ)3S THM=TM+1

50 S SK=TL/TM /

200 66
20« 76
26 o 89
20+ 82
20 . 84
20 . 903
23.92
27 .99

.('x

5
¥
5
X
T

i

MTAK(B, T2+1438,160,73;5C~ TDP OF PICTURE 7

DO 2B.4535 SE=(SK+TL/TM) /2 e ﬁﬂ.ﬂ

M1 =1 0@B0RB00/ (RESK) st

PUTCRB,1,M123X SET(NCsNC)

D=FUNC{(B,1)3S GR=100/D

STAT¢~1>3T !"TRANSMISSIONS WILL BE MULTIPLIED BY",%6.03 M1/1904
TOINTENSITIES BY',GR




A1aB1 C=PROG.2] ' (5?25:)
- - L . g

#2. 01 C~-5TAKR LOCATOK
P2.19 DO 10
Ba.e28 G 11.01

B4.01 C-USEL BY PROG.2H
Ghe10 1O 102
.26 X ENDCH)

13.0]1 C-LOCATE A STAK ON THE TRANSMISSION TAPK.

1022 5 B=1a:5 TP=~30035S ND=4335 DY=2;5 Y@=206:S5 Y5=Y0:8 Dﬁ 2
1G«10 A I"STARTING SCAN NO.”;bﬂ,K SWITC-1)

10.28 K MTAK(H SO*ND+TF, 206, 7

1938 5 TL=03F J=208,2,39935S TL=TL+F1AK(B:J)

10.32 5 DZ=TL/1005S OF=-3.5%xD7,

18.36 T " WATCH THE CRT"

FQedin F J=BLND, B+20AG3 S YS=YS+DY3X SHOWCJ, #,NU* 128, 1,75, DX»DZ,0F)
iad.a2 1T " "™;C~BhLL

1044 X STATC1,980,1)35 X=40035 Y=X

1345 T I"PLEASE MARX THE STAH CENIER."

1A.51 DO 3435 BC=B+ND*kFITH<(Y-YAY/DY>

10082 5 SC=S0+NDRFITR<(Y=YM /(ND¥DY)>; S XC=(X~-1)/DX

Y2790 T 1"STAR I8 AT SCAN'", %4 SC»™ CHANNEL',XC

14.99 R

1131 C-LOCATE CENTER OF STAR BY MOMENTS.

11.18 5 MN=FTAK(BC,X() :

11.200 S TH=(DZ+MNY /2

125 T " DZ=",D7," My=",MN, " TH=",TH

1138 T "MIARK LOWEK EDGE'":; DO 30

1135 5 Ld=C(Y-yd /DY

11436 T %4 LO+5d, " "o (X-1)/DX

1140 T I"MARK UPPEH EDGE"; DD 38585 HI=(Y-Ya)/Dy
11642 T 24 491+50, " My (K=-13/DX

P1e58 5 TL=6G3S MO=03S W=XC

1155 F J=B+LO%ND, B+HI*ND: DD 22

11e6@ & J=MO/TL3S SM=56G+(.J-H)/ND

1176 5 TL=@35 MO=835 WD=HI~LO3S JO=B+a%(SC~50)
1180 F J=J0-1,.0J0+13F W=XC-WD/2,XC+WD/2;D0 24
1196 5 AM=M0/TL

11,92 X STATC-1)

11.98 7T I"CENTROID AT SCAN",%5.01 SM, " WOhDY, XM
1199 @

13. 10 C-TEST

1320 A 1B, WO, B, W

1330 F J=W,WU+30:3T 24 FIAK(B, I3 IF (FI?R<J/I@>"J/IQ)13-4,1335,13-4
13«40 K

1350 T !

13.90 0

2P 10 5 D=¢TAKC W=D +FTAKCOY +FTAKC @) = 3% TH
22.20 [F (-11022.9 o e
F2.30 5 TL=TL+D;5 MO=MO+.JxD

90,90 K {1 38.10 5 D=F5WIT(3511,X,Y)
ST 36G.20 5 X=FI1Th(D/ 1P24)3 S Y=D=-1024%%
30430 K

24.10 5 D=FTAKC W) ~TH
2420 ITF (-D)24.9

£4.30 5 TL=TL+D}S MO=MO+uxp {| 3199 W
D4,90 K 3199 K ENLCO@)D
i L - W, 3

29. 10 C~-REPEAT WITHOUT RECALL
29.20 X STAT(=1)3:D0 16.42:% STAT(O, 0, 1)
29. 3% G 16. 4k




i 7/

C:LICK FOOCAL MICT4~-RB  SWRE

GBl.01

Gle2m 1

hle30
71410
B1.5@
Al.52
N1e50

Bre 18
Al.20
B2.30
2. 40
B2.90

B3.01
A3 A8
3. 18
N3.20
P3.30
B3 32
3. 34
A 3«35
B3 37
P3.40
B3e44
M3.45

A3.50

P3.5H2
$£3.60
D370
P399

1001
10e 164
1 14
17.20
1G04
1323
1 3e 30

11.81
1112
11.20
11.30
11.50
11593
11.60
117978
11.79
11.80
11.90
11.99

31498
3199
%

C-PROG. 228-5HAKHBAZIAN SCANS.

YALIGN THE PLATE;USE STARS A,B; STRAIGHT EDGE LEFT OF STAR .
I"THEN CENTER (IMAGE MOVING UPY ON 5TAR C."

VIVMPRESS RETURN WHEN READY '™, J

YPRESOLUTION IN MICKONS'S RS

RE=FITR(RSA2eH)

B=20

(v
.

Ninid> D=

UP(B, @580 3 DN(B: 3, 186

PIYTURN OFF MAIN LIGHTS, SET TAPE 7 TO WRITE ENABLE."
AVPRESS KETULRN WHEN READY.", J

RITCB, W, 10D

J=@,38055 A=A

TR X

D=0

ND=4; S Y5205X STAT(-1)3C~382 SCANS,2.9 MM X 2.0 MM,
Y=03;5 TP=-300;C~FIRST TAPE BLOCK==-300.

LETCB=1, 3,ND+ 1, k51, 380

MPUTCBs TP,ND»7)3 5 TP=TP+ND; C-SAVEL ONE SCAN ON TAPE.
YS=YS+33IF (Y5-1000)3.343X SWITC(=1338 yS=p

IF (-DZ)¥3.3735 TL=03F J=1,20035 TL=TL+FTAK(B,.J)

S DZ=TL/20A35 OF==F.5%D7

X SHOWCR, @, ND¥ 125, 1, Y8, 2, D7, 0F)

IF (1149=-ND=-TP)3.99,3.99 :

F =0, 1005 A=A

X RITCB,0,ND+3,ES~1)

S Y=EY+2.8%<RS>;S J=FITRCY/4.5)

X DNC(B> @, )55 YeY-4e5%JiC-X STEP IS 2.8%HS,Y STEP IS5 4.5%RKS
F J=0,300:5 A=A '
G 3.2

€

A X n e

C-5UMS TO TAPE 7

A 1"REDUCTION FACTOR', RF, "BLOCKS PEhR bCAN”;BS:"OPFShT";OP

5 B=1

T V"SET OUTPUT TAPRPE (#7) TO WHITE ENABLED, INPUT ON TAPE 8.
X PUTNCB, @, G, 4095

5 BY=-30804

F J=-3080,BS+HF, 115@-BS*KF3D0 1138 B7=B7+1

C-ADD, SQUEEZE S5CANS.

X MTAK(Bs J> BS®REF)

F LBy RF+B-1:iF K=L+BS, BS, L+BSx(HF~133X ADD(L:K L,OF>

C-ADDEL RF SCANS

C-ASSUME RF<15 (20477129

5 MVY=BS*129+1

F L=s@,HF=1;F ¥= L:EJ;BS#CRF-1)+L—1:X 5HF1(K+B,MU) C-1 WORD OFFSET
DG 11.2

5 W=03C~REPLACE INPUT WITH RF WORDS PER WORD

F OL=EFRFB5%129:5 D=FTAK(B,LY:;X PUT(B,W,DI3 S5 W=his]

X MPUT(B, B7>FITR<BS/RF+.9>, 7)
H

X ENDOS



Rz

W
C-LICK FOCAL MIC72-G RKEH

@ledl C-PROG.23 MISC,

1291 C~TRANSMISSION TAPE DISPLAY

19510 S B=PH58 ND=435 DY=2;5 TP=-340

19.26 S NG=ND*53S8 Y=0

19.22 DO 11.158 TL=0

1923 F J=1,20035 TL=TL+FTAK(B.,J)

13.24 5 DZ=TL/2803T 1"DZ="525 DZ3}S OF=-8.5%DZ-50
1230 F TP=-340-NG,»1159-NG;D0 11

1990 0

1118 X MTAK(BsTP»NG»7)

11.200 F J=G-ND2NG=-2;:D0 11383D0 11.9

11.38 R )

1188 X SHOWC(S+ I, F-ND*128:1,Y52,D7Z 0OF)

11.99 S Y=Y+DYSIF (Y-1158)11.9135 Y=03X SYIT(~1)
1191 R . :

12.41 C-INDEX FINDER

12.92 5 B=20;5 W=

12.04 C~-SET CLEAR AT S0%.START 1 MM FROM INDEX STAR.
1219 X LFT(RB,W>5%,0,400)
1212 X STATC(131)

1214 X PLOT(By» 1516218
1217 X STATCIGA,900,1)

12436 T I"B-LEFT CONTINUUM:™
1232 D 3038 X=X

1236 T !M"C~RIGHT LIMIT:"
12.38 DO 3835 XM=X35 Ya=Y
12¢60 F X=XA,XM3X DIS(X, ¥R
1261 C~DREW BACKGRNOUND LINE
1270 5 TL=@35 MO=3

12472 F X=X0,XM3iD0O 29

1275 5 Xp=MO/TL

1278 F Y=10s2:,Y33%X DIS(XP,Y)
1288 X STAT(-1)

12«84 T 17Z8.092 XP

1299 R

1318 C-ERASE A TAPE

1329 X STAT(-1)3T !!"FERASING TAPE 6.PRESS RETURN WHEN READY!"™
13.25 A @

1339 X PUTNC1B,05%>4095)5:X PUTNCAR,(,053000)

13643 F J=-300,40-11088)3X MPUT(18, Js 43 56D

- 13«45 X MTAKC(18,~308,10,6)

13.53 T !"ALL DONE!"
369 Q




28 .41
203 .92
8710

23+14
23.09
23434
23.90

82.19
28.14
PE.15
25+ 26
28.35
28 .96

29.10
29.26
2538
2990
29.99

350+ 16
37 .29

31.98

3199

*

C...

S
F

pis
P

TEST
Y=5835 DY=1058 :
JuEASNDING=25D 1195X STATC(L,Y)3X PLOT(B+Js6,16:2:ND)

RIT(R,W,16)
J=0,2003S A=A

po 12

X

C_

n -

v,

END(@)D

TEST

STAT(~1)

B=16

PHSCAN"> S X SWITC-123X MTAK(B,-3d0+S%4, 4,7
STATC(1,105X PLOT(B,1,652,4)

28.1

D=FTAK(BsX)-Y0

IF (~D)29.9

5
R
R

n n

TL=TL+D3 S5 MO=MO+X*D

D=FSUIT(3,11,406,400)
X=FITR{(D/1624):5:S8 yY=D-1024%X

ENRD{AD



1.3} C~PROG.27 PLOTTING 2D ON CALCOMP FHROM TAPE.
@le02 X CALLCG, 1)

W :
C:LICK FOCAL MIC?74-B 05J.

1631 C-RHEPEATED PLOTS

P4 5 5C=100

1910 5 TP=-30035 X5=8358 Y5=255 OF=610
1240 X CPENC(G, 1)

13.50 X COMPL 1206, ~1B2M0)

1@d.60 ¥ COMP(HE, 100

16700 LD 285

1640 8§ b(;:&C'i'Sg;GO 181

144168 5 XK=FTAK(B, J)+X-0F

1412 5 XD=XD+3%X5

P44 16 TF (K+FSQT=<0F>)14.4

14«20 IF (K~50C)14.95X COMP(XD,YM ;D 15.138 Xb=@3S vD=0
14.24 X COMP(XS,¥S5)3 5 AD=XD-X535 YD=YD-YS55DO 15.1
14.26 IF (K-SC) 14935 X==X5:5 Y=YS5DO 15

1428 TF (K=-5C)1449;8 X=2%£538 Y=¢;D0O 15

1430 IF (H=-SC)>144955 X=03S Y=-2%YS3D0 15

1432 IF (X5-2)14.4

1434 IF (K-5SC)14.93S5 X=035 Y=YS3;DO 15

1435 [F (K-5C)14.9;5 X=~xXS:D0 15

1436 IF (K=5C)14.955 Y==YS;D0O 15

1437 IF (K-5C)14.9585 X=XS5:D0 15

14040 5 K=0

1498 kK

1508 X COMPCX,Y)
15. 04 5 XD=XD=-X3S5 YD=YD-Y
1510 X CPENC1, 103X CPEN(@, 1M)3 8 K=K=-5C

24.01 C~PLOT FROM INTENSITY TAPE
2410 A I"SENSITIVITY", SC» "BLOCKS PER SCAN'Y,ND
24,12 A 17X SCALE",X5," Y SCALE',YS

24+ 13 A 1"BACKGKOUND",0F

24.14 T YUDATA ON UNIT 7,SET CALCOMP 10 ORIGIN.Y
24.16 A IYFIRST SCAN NO+'", 5N3 5 TP=-30@+5N%*ND
24.20 DO 25

24.90 @

5.2 S XD=035 YD=0;S N=ND%x129-1
25¢30 X MTAXKCR, TP,ND, 7)

£25.40 F J=1,N3D 14 '

25,50 £ COMPC=3%XS*N+XD, YD+YS*3)

25.55 S K=SCKFSIN<FTAKCBs 100)> 3 C-RANDOMIZE FIRST FOINT
25.60 S TP=TP+ND}IF (TP-1146)85.2

25.78 R

31+.98 Vv
3199 X ENDC®
*
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04

C- LTCK FOCAL MICT72~G N:F&

81 .91
gl.32

11«91
1118
11.13
1114
1118
11.109
11.920
11.21
1122
11.23
11.25%
11.26
11 .39
1193

2«51
20 .14
203 o 245
2022
.26
O 27
20 .38
29 45
25« 9%

21 .91
21 .16
21.412
21«28
21.22
2124
21.26
21 .27
21+ 39
21 .90

24.71
DL G4
R4l 0
24.12
24 .28
2. 33
24.90

31.98
31.99

®

c-
X

C...

=

DD NN XN

C
S

g

PROG. 28 STAR CONTOURS
CALLC@s 1)

PRINT INTENSITY TABLE
caLLc21s4)

AUC1»=6G3S5 TLC1X=0:S NP(1)=3
STAT(=1)

YO FQUND SCANY. 73 SC,‘ K=", KC3A T
FUFQUND SKYs="»DZ3A " NEW SKY'",DZ

CXC=FITR(XCI3S SC=FITR(S5C)D

Mov r/7q.

BEST VALUES", 3C:XKC

LiL.=13S UL=30@35 GL=2;S RL=6083C~-ALLOY ALT MODE

ML IMITS=--30TTOM SCAN'SLL
HTOPY, UL, LEFTY,GLo"RIGHT 2 RL
L R TOTAL NP ANNDLUS

counts"”

Py COouNT TOTAL PER POINTT

N=1,253D0 20

-ADD INSIDE A4 CIRCLE

BT=135 TL=¢:5 NP=0
B=SC-N3S T=S5C+N

IF (3~ LL)26-26CD:2®-8?:2@e27

s

==
==l

TEcT- UL)EQ.SIS T=UL

¥

S=2, T30 21

bo 24

e}

nnnxwnn

I¥

S

5T=5+ND

MTAX(B T, ST-30@-ND»7 D

pY=5-50

YuFRITR<FSQT(N#N-DY*DY¥+.12>30

L=XC-#15 R=XC+X
(L-GL)Y21.26,21.87,21.27

L=GL '

IF (R-RLI21.335 R=RL
F o J=LoRIS TL=TL+FTAK(RT>J)~DZi5 NP=NP+1

s

W= ninn

o
=

-PRINTOQUT

AY=TL /NP
AN=TL=-TLC1);S TN=NP-NP(]1)
TL(1)>=TL3S NP(1)=NP

+ilel

OR FITR(FEQTC1Y =3

122 N, %7 TLaZ4 NP:%S AN>Z5.81 AN/TN

AVl )=AV

ENDCA)



