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INTRODUCTION
This technical report describes in detail the various operations of the
Gaertner Automatic Measuring System for the benefit of operators and others

concerned with its use, It is an operator's manual that descrlbes the processes

involved in surveying and measurement of astrometric plates. Also, it provides =

information that Permits users to understand the computer programs and to make
modifications to them to satisfy specific applications. The Programs as given

here refer to the standard version available for 1974 August and located on a

master DECtape 1abeled PROGRAM TAPE (T8). Standard Version (Parallaxes).

Other Program tapes are generally modified versions of this master tape.
Therefore, some of the descriptions in this manual will not apply to the
modified tapes. which may be described elsewhere,

Other related Lick Technical Reports are as follows:

No. 1 The Lick Observatory PDP 8/1 Computers,
>3 PDP 8 Machine‘Language Listings,
6 The Gaertner Autometic Measuring System: FOCAL Prograﬁs for
Data Taking,
7 The.Gaertner Automatic.Measuring_System: Machine Language

Listings for AME Controls.
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1, PLATE MEASUREMENT WITH THE AME

i. Tufn‘cn the PDP8 and mount the DECtapes. (at PDPB)
1.1 Turn on POWER sW (key)

1.2 Mount the AME/SM-program (called AMS) DECtape at the lower left tape
drive (Unit = 8). BY hand wind the tape by 2-3 turns onto the empty,
upper right reel, Set tape W to WRITE LOCK (if not already set). Set

tape drive SW from OFF to LOCAL., Press right arrov (+) for 3 seconds
to wind the tape part way onto the right reel. Set tape drive SW from
1OCAL to REMOTE.

1.3 Mount the proper survey data tape..at the upper 1eft tape .drive (Unit = 7).,
and repeat all the steps above. This tape is not needed for manual
‘measurements.

1.4 Turn on the teletype (if not already on) and turm the teletype mode
switch to LINE (if not already set).

Z. QgﬁBootstin (at PDP8) Set address to 200,

7.1 Press SINGLE STEP (and return).
2.2 Press LOAD ADD, DEP, LOAD ADD.
o
2.3 Press "1yeite” button at iower panel of PDP3.

1ick FOCAL is now loaded and ready for use when ¥ is typed.

3. load plate in AME (either DIR oY REV)

3.1 Check that AME carriage is at loading position. If not, then check the
following. .

3.11 See that AME ON-OFF SW (at PDP8) is dowm (red light is off and
AME is "enabled") .

3.12 At PDP8 turm sW(l,1) to "view by X,Y" and type G (return). LE
: nothing happens, type CONTRL-C and then X CALL(6,1) and G (return)-
Respond to request for X,Y values by typing "32(skip)32(skip)."
Wait until the carriage comes to rest at loading position.

3.2 Select proper filter and insert at AME. Select proper magnification,
usually 1éx (3.2x is rarely used except for plates with very large and
well-separated images) .

3,3 Load plate in MME (either DIR of REV). If possible, load plate without
turning on room 1ights and HV off.



4.

R

Do photometer adjustment at AME.

4.1

4.2

4'3

4.4

4‘5

Respond to the request for values of X,Y by typing “259(&kip)25@(skip)",
if this operation immediately follows the plate loading, But if the
Plate was loaded earlier, then follow rules 3.1: tespond to request for
X,Y by typing 250,250 instead of 32,32.

If there is a star in Or near the scanner diaphram, type nearby values
of X,Y until a clear field is reached, Then press simultaneously CNTRL
and C on teletype. - Rower ¥ighU guadvand (émws%reeavc}

: Shootd be Liday .

Adjust the ADJUST SCANNER LAMP (on TV rack) to a wvalye 6f.5(4 to 6 possible)

cunits, If it {ig too low, faint stars cannot be measured: they are

rejected,

At the AME check the focus by using the elbow eyepiece, " Then turn index
left by one division (this is best focus at photometer PMT) ,

At the program rack located in the fap left corner of the AME room press
the PHOT (red) SW called START. Then adjust the lever for the comparison
iris so that the reading as seen in the photometer eyepiece is close to
4800 units, Return to the program rack and press the PHOT (green) sw
called RESET. Wait until the Photometer returns to the rest position
(green light is on),

*'Automatic'Méasurement.

5.1
5.2

5.3

-Set SW(1,1) to MEASURE and type G(return), Survey data will be transferred

See#that the switcﬁ_SW(3,3) is straight out (horizontal)'for automatic
measurements, '

Set plate orientation SW(3,7) straight out for DIR measurements or up
for REV measurements, )

automatically from the DECtape on Unit 7 to the disk., Then respond:

3.31 To "REC NO...§T=:" by selected record number for the particular plate
measurement, usually starting with "1" for the first plate, "2" for
the second one (or the first one reverse), ete. TIf Previous data
under the same record number are already stored, PDP8 will ask whether
it can be used., 1If not, type "N" and select 5 different number; if
the 0ld record i1s not needed, type "Y', The maximum record number _
is 71. 1If data need not be recorded on tape, type '"-1", J

5.32 To "NO. Fce TRIALS=:" by typing "3" for measurement of the first plate
°n a particular day. Three sets of four numbers each appear, and ;
the last two sets should agree within a couple of units, If disagree~ |
ment of 3 or more persists, the Electronics Shop must be informed |
and measurement discontinued until the error is corrected, The response |
for the second and further plates may be "2V, "M 61 ayen "on if 4t |
is found that the four numbers retain their value.

srandavd values s ' sSo)y S0y fayn t2cn J



5.34

' 5.35

5.36

To "SURVEY RECORD NO. SN=:" by typing the number assigned to the
survey data record on DECtape 7. This number is assigned in
transferring the survey data.to tape, and is kept on file for every
field. : ,

For "Do HEPM/VAR?": by typing N or Y. This refers to the case where
a star may have a large proper motion or large variation of magnitude.
The original survey for the star must be replaced by realistic survey

~data appropriate to the plate being measured. For Pi plates and

originally surveyed proper motion plates type N. But for proper

motion program plates EEE_actually surveyed, type ¥, .and follow printe

instructions. See last portion of Seetion II covering the survey

machine system for details. :
- . - [l 0NN

To "...IMAGES LOADED., SORT THEM?:" by "N" for parallax platesa On

larger plates with many images the sorting will save time and g

is adviséﬁlgg Then seven numbers appear: field number, RA hours

and minutes with one decimal, DEC degrees and minutes, number of the

surveyed plate, and apoch.

To "ENTER DATA FOR PLATE IN AME, Pi PLAT?": by ¥ (if it is a

parallax plate) or N (if it is not). The reason for the distinction

concerns the amount of plate information that the operator must

type in. . . -

For Y - only PL. No., EPOCH, PMA and PMD are typed in. The FIELD
: RAH, RAM, DD, DM are transferred automatically from the

survey record to the AME measures record. '
For N - means that operatolr must type in all items of plate data,

flaumds=

namely, these (with formats and units):

—

FIELD — ' {Nu? Mare SSRCY

RAH, RAM —- XXh By ] in Latesr wevsiath. ‘
DD, DM == +XX° XX' (Transterred pade aTCe eyl

PL. NO. —-

EPOCH —- XX ¥X for 1900.00 + XX.XX
TEMP — *XX7X

PRESS —— XX.XX inches

0CQ -~ XXX for orientation 0 = 1 (0° = DIR), 2 (90%),
3 (180° = REV), 4 (270%), for color C = 1 (blue},
2 (yellow), and for plate Quality Q (1 = good,
2 = fair, 3 = poor, 4 = useless).

1f all is typed correctly, then reply Y when asked "og?". 1f there
ig an error, type N and the process of entering plate data is auto-
matically repeated. ' :

Note: components of proper motion for a parallax star PMA and PHMD
are either catalogue values or estimates made by the operator. The
units to be typed are in arcsec per year. The computer program ther
applies a proper motion correction to the survey positions for the
Pi star so that AME carriage positioning will be more precise for ti
plate being measured. This correction is needed only for Pi stars
with very large motions. Use this format for FMA, PMD: XXX arcsf

per year.



4

5.37 To "REF STAR NO,:" by typing the current (not identification

number SC) number I of an alignment star for the Survey adjustment,
The AME moves to the selected star and stops with. the star in TV
field. A chart ig advisable for identification of the star. When
it is. done, move the image and center carefully in the circle by
the joystick, then press SW(3,11) on the teletype, in order to
record the position. Do next star similarly on request. When the
sufficilent number of acceptable images has been measured, respond

by "-1" to the request for "REF STAR NUMBER,:", e

5.5 As soon as the last step ahove (typing "-1") ig done, PDP8 does least
8quares solution, types]s — tante] the message " ALIGNMENT DONE",
residuals (twice the number of stars), and the question "SOLUTION OK?:".
If residuals are below 30 microns, the solution is acceptable and "Y" ig
typed in response, and automatic measurement starts. If not good, type
"N" and select new set of alignment stars, :

3.6 If measurement data are to go on the tape, turn on "WRITE ENABLED" the
SW for tape 8. Actually, this switch can be left op all the time,

5.7 Normally turn off teletype. Now the Process of measurement can (but need
not) be watched on the IV screen.

5.8 When PDP8 detects "0" ip X field, measurement stops and data are automatically

transferred to DECtape on Unit 8, unless "-1" {g typed in response to
question 5.31, or/and "WRITE ENABLED" is not on. : ‘

Manual Measurement
.-‘J

6.1 See that SW(3,3) is up for manual measurements, -

6.2 Set SW(1,1) to MEASURE and type G(return). Then respond:

to "REC NO. ON T8 FoR AME OUTPUT ST = ", by typing -1 for no storage

To "NO. FCC TRIALS = ": by 0 to 3 for this many runs. The figyres

and pressing SW(3,11) to start measurement. Do this process for all

6,21
of AME data on tape,

6.22
should agree with the Standard values to one or two units,

6.23 To "MAN MEAS: BELL RINGS USE JOy
PRESS SW 3,11 70O MEAS": by bringing star te within the TV circle
stars. The measurements are printed out star by star and are not
transferred to the tape at the end, -

6.24 Press simultaneously CONTRL and C to terminate the measurements,

Printing, Checking, and Correcting AME Measurements,

These operations generally refer to measurements made automatically and which
are stored on one of the DECtapes, Each pProgram is described {in greater detail
in the appropriate Appendix.




8.

7.1 Printing AME data (App. E)

‘'a) PRINT FROM T7 or T8 by setting
b) PRINT OUTPUT DETALLS
¢) PRINT FINAL RESULTS FROM DISK b
d) Print contents of tapes as a SP

SW(l,4).

FROM DISK. by setting sw{1,7).

y setting SW(1,7).
ot check —- '

LIST PLATE DATA (on T7 or T8) by setting sw(l,7).

READ CONTENTS OF IBM RECORDS by

Checking AME data (App} D).

setting SW(1,10).

pry

field made in the same orientation.

To compare measurements;sﬁnaﬁéﬁﬁat-mﬁde in oppesite orientations.

To view on the TV screen the images having large differences {(limit
7 = 100 microns) for the corrected. survey position compared with the

by X CALL (22,4).

ometer readings from gseveral successive

7.2
a) SIMPLE CHECK by setting swii,ly.
To compare measurements of a
b} DIR/REV CHECK by setting sW(l1,1).
¢) TV IMAGE CHECK by setting sw(L,1l).
measured position.
d) PHOTOMETRY COMPARISONS
To list image by image the phot
records.
7.3 Correcting AME data (App. D).

a) DELETE IMAGE fyom data record on tape by setting SW(l,4).

This permits the removal of image

containing the AME measurements

b) QCORRECT AME OUTPUT ON T7 or T8
“rhis permits the correction of
record.
It is necessary to specify reco
REC, IC, where IC = 1 to 125 on
also possible to correct plate
it was mis-typed earlier.

AME Data Transfers on Tape.

" Once a plate has been measured, the
automatically to T8 for temporary storag

the data from tape to tape is shown below (see App.

sC from the tape record on T7 or T8
by setting sw(i,l).

a bad measurement on an AME data tape

1t is presumed that the image I has been remeasured manually.

rd number and IC using table of vs.
iy (see part 10 for table). It is
information in the event that a part of

AME data 1s normally transferred
e. The avallable paths for transferring
¥ for details). '

Te PtbﬁifjétS/UHiU<fﬁv4 A TaM 3

TEM
e <
T7 | + T3
Rﬁnﬁwaﬁuid a T%fi. y
STeeg™— STy
DisdK

™



a) DATA: Disk to T8 - done automatically when measurements are completed
for a plate. Permissible range of records on T8 is ST = 1 to 71.

b) DATA: 78 to T7 - by setting SW(1,4).
This transfers AME measurement from temporary storage on T8 to
permanent storage on T7. This ig usually done after much of T8
has been filled. Permissible range of records on T8 is 1 - 71,

c} DATA: T7/T8 to IBM — by setting SW(1,10). .

' This transfers AME measurements from either T7 or T8 to the

IBM tape. The IBM tape may then be taken to the IBM 360 computer
for further reductions.

- Special Reduction for Patrallax Plates,

On the tape 1abeledthere’ is a program which applies to the
parallax plates wmeasured in direct and reverse orientations. To serve ag
input to the Vasilevskis Stellar Parallax Program (VSPP), the measurements
of the parallax stars must be arranged in front of the input -~ all 99's,
then 98's, etc., and then the reference stars sorted in increasing star
number SC. Moreover, the direct and reverse measurements must bae averaged
also. So the program first averages the direct and reverse readings for
a plate and then sorts the stars as indicated above (if desired). The
direct and reverse measurements are taken from T7 at pairs of records and
deposits the averaged data on T8. It can later be transferred to the IBM
tape for reductions. The program is secured by X CALL (10,2} only.

‘ II,;PLATE SURVEYING

s

(operéted in conjunction with the AME and PDP8I)

A. TURN ON AND LOAD SURVEY MACHINE, SELECT_SWITCHES.

1. Turn on main power SW at lower left side of base,

2. Turn on the lamp. '

3. Load plates in survey machine. _

4. Turn on PDP8I. Toad dectapes. Do "bootstrap",

5. See that "AME DISABLED" SW is turned OFF (red indicator light is off).
6. Sée that "pause SW(3,2) is out {(and not up),

7. Set "print" SW's to desired positions. For simultaneous operation j

of AME and SM it is usual to set SW(3,6) to up for no AME printing
and possibly to set SW(3,5) to up for SM printing (not really needed).

8. Set "WRITE ENABLED" SW at PDPSI to on in order to permit later .
transfer of survey (and AME measures) from disk to T8..

9. Select SW(B) for nature of images on plate being surveyed,

SW(B) = 0 for mo grating images. ' ~
SW(B) = 1 for grating images aligned N-§ (20-inch astrograph :
N plates), . g
SW(B) = 2 for grating images aligned E-W (36-inch refractor -

plates). g



10. Select mode of star aumbering SC. _
SW(2,2) = dowun for manual selection of SC (0. to 999). In
any order. '
SW(2,2) = up for automatlic incrementing of SC gtarting from 1.

11. et SW(C) to start a field as follows:"
SW(C) = 2 if this is a new survey. -
sWw(c) = 3 4if this is a partially surveyed plate that was filed on
T8 after an earlier survey session. This will recall
the survey to the disk so that it can be continued.

B. ENTER PLATE DATA BEFORE START OF SURVEY.
AME OFF (or not in measuring cycle) AME ON (and in measuring cyele)

1. At PDP8 set SW(1,7) at position 1. At the survey control panel

to SURVEY ALONE and type G press RECORD opee (it will not
(return) and receive message store survey data this time).
", ..TYPE C". '

2. If SW(C) was set at 2 (new survey), there will be the typed message
"START'®  INITIALIZE NEW FIELD". Enter plate data as requested. If
SW(C) was set at 3 (partially surveyed plate), there will be the
typed message "START'S - INCOMPLETE SURVEY FROM T8". Type data as
requested (recall last survey record number S0 for field).

In either. case, when step 2 is completed, there will be at the end the
typed command set "SW(C)".

. At ‘this time the operator. should check whether he has made an error in
typing. If there is an error, leave SW(C) at 2 or 3 and type C in order to
repeat this step. At the end there will be again the message "sw(c)". This
time, if all is error-free, set it to either 4 or 5 as follows:

'SW(C) = 4 for case where AME is on and actually going through
measuring cycles.
SW(C) = 5 for case where AME is not measuring (off).

Then, in either case, type C (or any other symbol) and hit skip bar.
1f the AME is not measuring, it is possible to start the surveying described
in the next section. If the AME is going through measuring cyecles, wait
until one star has been measured (to be safe) before starting the surveying.

C. TO SURVEY STARS.

1. TFind first star. Set it at center of cross (central image only if
it has grating images).

2. Set star code SW's as follows: E
SYSTEM, ORDER CLASS, QUALITY and also SW(A) from Ynormal™ if the
star has a large proper motion (HPM) or has a large variation at
the two epochs (VAR). Set star code mumber SC if done manually.

3, Press the RECORD SW once briefly to enter survey on disk. When
the indicator light goes off it is possible to go to the mext star,
Note that if the ORDER is one or more there will be two entries for
the star - the data for the pair of grating images separately.



Excessively long pressing of the RECORD SW will result in more than
one entry for a star and should be avoided,

4.. Go to step C.1 to continue survey,

TO_TERMINATE SURVEY.

Assume survey is complete or still incomplete but to be continued at a Ao
future date. ‘ ‘

AME OFF (or not in measuring cycle) AME ON (and in measuring cyele)
1. Turn PAUSE SW(3,2) up in order to 1. Set SW(C) to position denoted
stop the survey, FILE SHORT SURVEY ON T8 and

then press RECORD once. This
will automatically transfer
the survey from disk to T8 at
record number SO specified
earlier by the operator in
step B.2.

2. Set SW(C) to position 6 denoted
FILE SHORT SURVEY ON T8 and then
turn the PAUSE SW(3,2) to hori-
zontal. This will automatically
transfer the survey from disk to
T8 at record number S0 specified
earlier by the operator in step 2. (Go to step 3).
B.2.

3. To CONTINUE

At the end of the above step (either branch) there will be the
typed message "SW(C)". Set it at one of the following and type C in -
order to proceed, . '

SW(C) = 0 for no more surveying,

SW(C) = 2 or 3 for starting or continuing the survey for another
field. :

SW(C) = 7 for transferring survey from temporary storage at S0 on

T8 to permanent storage at SN on 77, Follow typed
instructions, < - :

SPECIAL, CASES: AME TURNED ON OR OFf DURING MIDDLE OF SURVEY.

It may happen that the operator either (1) starts the survey with the
AME not measuring and later Starts measuring or (2) starts the survey with

the AME measuring but later Stops measuring but wishes to continue the
survey above,

Case 1. This is very simple. Start the AME measures in normal way. Once

the first star is in the process of measurement and if SW(C) is
reset to 4 it is possible to continue the survey as before., Go to
step C.1 and continue. ' :

Case 2. Assume that CONTRL +C were press#ﬂ to stop AME and that the usual

DIR/REV or SIMPLE CHEKS have been made. The plate is presumed to
be measured and checked and no more are to be done,

To continue survey in progress reset SW(C) to 5 and at PDP§
control panel set SW(1,7) to position denoted TO SURVEY ALONE and
type G (return). Then continue surveying as described starting
at step C.1. o ' N



E-CODE FOR SW(A): FOR SPECIAL TREATMENT OF CERTAIN STARS.

SW(A)=0: NORMAL (no special treatment for survey).

1: HPM (denotes high proper motion star which needs special XI,YI for
plate that was not surveyed).

2: VAR (denotes star with large range of light variation so that a

different set of images must be measured on the .non=surveyed —
plate compared to that used for the surveyed plate).
3: OTHER.

REAAARRRAR AR AR AR TART LN ALRR AR RAR AL AR AN SR E R AR AR RE AR AR R AR EAA SR AR AT A AR AANS R A SR AR %

HeM (E=1).

If a star shows an excessively large proper motion displacement over the two
epochs, it will be necessary to provide corrected survey positions for the non-
surveyed plate when it 1s measured. The method to follow is the following.

Survey the star in the usual way but with one change: set SW(A)=l instead of O,

Then with the L and R plates closely aligned in the survey machine using surrounding -
stars, try to estimate the proper motion displacement in RA and DEC in mm units.
Write this figure on the record sheet for the field, Include also the I and SC
numbers. This E=l code will let the AME know that the position on the survey tape
will need to be corrected before positioning the carriage. This correction will

be done after the survey tape T7 has been read in at the time the non-surveyed

plate is about to be measured. Upon request the operator types in the total proper
motion corrections PMX and PMY in units of millimeters for star 8C. -

VAR (E=2).
1f a star shows excessively large differences in magnitude at the two epochs, -
it will be necessary to measure a different set of images on the non-surveyed
plate compared to that selected for the surveyed plate. .This usually means the
measurement of the central image on one plate (star faint) and grating images on
the other plate (star bright). In order to preserve the same I-count for the stat,
it is desirable to make a second entry for the plate having only the central image,
Assume the same system (I or II but not mixed) is measured on both plates, There
are two cases to be distinguished when surveying the R-plate. ’

Case 1. Star is bright on surveyed (R) plate and faint on non-surveyed
(L) plate., Survey the star as usual but with the exception that
SW(A)=2 instead of 0. This means that there are two entries for
the star, namely, the two grating images. When the non-surveyed
plate is measured later, it will be necessary to modify the $0CQ
code and XI,YI to permit measurement of the central image alone-
and twice to preserve the I-count for the star.

Case 2, Star is faint on surveyed plate (R) and bright on the nom-surveyed
plate (L). Survey for the central image on the R-plate but giwe do
it twice to preserve the I-count for the star. Later on when the
non-surveyed plate is measured, the code E=2 will reveal the need
for modifying the XI,YI and SOCQ code so that grating images will
be measured instead. This modification is done automatically by
the computer program, so that no further work is needed by the
operator., .
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31 .91
Ml .02

AGa]
R 6s (13
6. 94
Aee 194
Ahe 200
B6. 30
D632
6«36
A6 45
AGe59
Aa- 69
6. 70
A6 71
B6. T2
B6. T3
B6eTH
G6.76
A6« 8D
B6e 95
AEa. Q2

2794
M7-10
A7+ 00
47« 50

A7 68

AT« 64
G773
B7e90

A8.10
A8.11
A8.12
A8.14
AB+15
8. 16
A8.18
G8. 20
BBa.22
BB« 23
BB« 24
B8.26
A8« £3
A 61
N899

9. A4
F39.10
A9+ 23
h9, 20
A9. 368
AQ.32
A9« 43
9. 53
859 . 64
9. 62
a7
Y. 83
59,90

DP?G 9-APR. 18/74.
?( caLLces, 1)

%

ey,
Py

~

C-REPEATER
S RC=RC+1

X AME(H)3X CLERCE)

1F (FPHOS(7H4)~512)6+25 €+4

X CLEBC1)35 ER=FORCERs256)

S TM=-600

1F (FPHOSCTB4)~518) 64365 6e4

S TM=TM+1JIF (1M)6.32

D 3931IF (D)6:+5,6.6

X CLER(6)3S ER=FDR(ER,H%2)

1F (BC=4)6.713CHECK REPEAT COUNT

S ER=FOR(ER»>32);T I"NO RESULT:STAR",%3 [iX CALLCS,3)
IF (RF)6.72,6+7235 ER=FOR(ERs2)3G 6.8

I (=FSWIT(353))6.735648

I (DAY6eTH3S RF=A3D §

T "3X JOY(AIFS 1=I4135 1C=10+1

S XI=FLOG(A)/4055 YI=FLOCUI) /485G 6.9

Do 23

S D=12-FPHOSC(1I2)51IF (D) 6+92s 704

X CALLC7,11)

TF (FSURVC-13+FSWTS(2, 1)) 7183, 7 103X CALLCI12,9)3C~-SURVEY
DO 3@«131IF (D)7.257+5
X CLER(6Y;S ER=FOR(ER-;BA)3F J=3:108038 A=AC-7 SEC
¥ AMEC(L)
IF (~-FS5CNS(2048)Y)7.6
F J=0,20035 A=A
IF (FSONS(16)-16)7.9,9.34
) 834 CALL(1G,2)Y5C-SEARCH
-S5AVE TMAGE DATA
IF (~RF)Y8.631 (I-2)8.6
S5 D=FTAK(BR,I~-1)35 SU=FIN(RBI,D:133;5 BB=FIN(BI-D-8) .
IF (DNJYS8.26:C-DDON'T S5TORE
IF (-DAYB1835 XM=@35 XU=835 HA5=835 XT=0
IF (-FSUEIT«<3,3>)8.26:G B.22
IF (FSHEIT(3:3))8:.8,8.235 SU=I~1
I (~FSWITC(326)28.223T 15T 24 I1~1,5Vs%9.84 XT:D B.99
X SAVE(BO,IC-15s5VoXVk1P0sXMsKS5)
W OSAUY(RDL,IC-1,,PHYUX1DD,YMYS)
¥ SAUN(BMLIC-1,5VXT*16a003A, YT*10488-,BB)Y X S(\VY(B“’IJIF“I,@JPH:SQ:T‘RQ
DA=-135 RC=0
DN=3

W] T LW

YT,Z4 PH>ER(1),50

5 TM=-54@a30C-20 SEL

IF (FPHOS(5122311.-1511.1

S TM=TM+13IF (TM)2.3

DO B35S ER=FOH(ER»512+8)336 9.4
IF (FSCONS(3848)39.3259.1

Do o8
X CLER(6):5 ER=FOR(ER.89)
S TM=-124

DD 3@3IF (D)9 6259.7

S TM=TM+13IF ¢(TM)D.6

S X=FSCNR(A)Y3S Y=FSCNRC1)

§ XI=XI-+12+X/509955 YI=Y1-.12+Y/5004
S RF=13G 6.93



11.19 00 8
11.283 X CALLCL1,3)

15.19 DD 8
18,29 £ END(E)

23.13 F J=0,13% MOVCAI#1AA,YI%1A3)
23.99 /)

37«19 5 D=FSCNS (HM) =HM+FMICS CHM) ~HM

3le9% U
31 99 X EMD(@)

@1.“1 F ~PROG. 1? FEB.27/74-5SEARCH
At«02 X CALLCA, 1)

B2.91 C-CHOOSE IMAGE SEARCH MODE AT 2.1%5

F2.13 &
A2 12 X
92.29 G
GB2«22 C
A2.24 G
A2.26 @

3«04 5

D=FSWIT(2,7)
&O(?; A0k
3« 64
3«34
34
3.04

SR=83G 5.5

03«17 5 TM==23C~7 SEC.
A3+20 IF (FSOCNSC(HM) -HM)3.3,3.5

93.39 X CLER(6Y3S ER=FOR(ER,8%)

B3.49 § TM=TM+1;IF (TM)3.2

B3+44 T 1"SCAVYNER STUCK'™; S ER=FIH(ER,S512)

A3.5 IF (SR=17)4.1

B3+ 60 T 1VYSTART, %3 I~1," NOT FOUND™:S ER=FOR(ER.32)
A3.99 X CALL(H,3)

Ba.1% X AME(D) Y CLERC&)

Bde2d 5 ERSFOR(ERs4)31 (1-FSWITC2,7))4.22:5% GOC2@,SR)

.22 ¥ BUZSAIX JOY(E)3S XI=FLOOCH)/4B3S Y= FLQ”(I)/AQ 7 20,949

Ba.39 5 TM=-56:30~14 S5EC

A4.32 IF (FSURV{=1I+FSWTSC(2,1))4.35,4.353% CALL(1I2,9):0-SURUEY

B34.35 1IF (FPHOSCTOA)=518)4l454.5
ZGa.a K CLER(1Y3S ER=FIR(ER,258)

@459 IF (FSCNS(HM) =~ ~HM+FMICS(HM) ~HM+FPHOS( 7843 =-512) 44 65 449

DU« 64 ¥ CLER(6Y3S ER=FOR(ER,83)
B4.70 S THM=TM+13IF (T¥)4.5
B4.89 5 BER=FOR(ER»1624)

AlLe 9N ¥ AMEC])

513 IF (~FS5CNS(20481)5.1

95415 5 THM=H

D527 IF (FSCNSC(16)-16)5.45G.04,5.4
A5.4% 5 TM=TM+131F (TM-45)5,2

2557 5 SR=SR+43G 3.1

F9.94 5 TM=3033C-5 SEC

D918 IF (-FPHOS(512739.25% CALLC11.3)
AF+20 5 TM=TM~13IF (TM)>9.+4

34379 IF (FS5CNS(3840)59.459.1

#9. 401 X CLELR(&)}S ER=FOR(ER,S2)

A9.60 5 TM=3A83C-7 SEC

B9+ 62 Ty (FSCNS(HM) ~HM)9e 645947

B B4 5 TM=TM-151 (TM)9.685G Q.62

29.68 5 ER=FIR(ERs512)

BO-78 5 X=FS5CNR(MIIS Y=F5CNR(1)

B9.823 5 X1=XI-.12+X/58995S YI=YI~-a12+Y/5000
39.99 D 2355 HO=HC+131 (RC-5)4.3,3.6,3.6



20 .04
Pl PROT
PR. 12
2016
Rt =2
20.99

23450

31.94
31.99

KI=XT+.ATA3S YI=YI+.%58356G 27.9
WI=XI-a14a35G B39
YI=Y1~-10@56G 20.9

¥l=Xi+a.1 4

AME(®H) ;¥ CLER(&Y;D 23

0 4.3

IR RV ER R

FoJd=fs13Y MOUVIXI*1A3,YIx1728)
R

W
X ENDR)D

21401
a1 .02

B3.10
@3 253
33+ 39
3340
33640
B3+ 50
P3¢ 54
33+ 63
B3+ 64
A3+ 70
B3 72
B3 T4
B3.76
A3« 803
33.82
 A3.98

Aa.21
(lie 29
fie 22
Bde 35
4.32
N.38
e 40
Al 58
B4 .90

N6-04
BH.06
06.19
A6 14
Dol 6
G617
76.18
A6 208

B6e 37
A6e 47
A6. 50
A6 67
Dee 62
W6 780
f6- 72

C-PROG.11~APR. 2/74.

¥ CALL(6-1)

S TM=603C~25 SEC.

S RF=A3S XM=(3S$ ¥YM=03;$ XS$=035 Y5=¢iS5 PH=Bi5 DA=3
F J=0,40335 A=A

S P=FSCNS (HM) +FMICS (HM) - 25HM

IF (D)3:5s3.8,3.5 |

IF (FSCNS(MK))3+54,3.6

X CLER(2)3;S ER=FOR(ER:64)3G 6.3

IF (FMICS(MX))3.64,3.7

¥ CLER(4);$ ER=FOR(ER,16)3G 6.3

S TM=TM~13IF (~TM)3.723G 6.04 _

IF (FSURV<=1>+FSHTS5<2,1>33.4,3-4

¥ CALL(12,9)

G 3.4 :
S WM=FMICR(®)3S YM=FMICR(1)3S XS=FSCNR(A);S Y5=FSCNR(1)
5 XM=XM*B.99433C-LICK MICR SCALE CORR

GO 91

- FINAL RESULT

S D=XI-FITRC(XIY3S #M=XKM3DOI IA

5 KT=XI+N

5 D=YI-FITRC(YI)3S M=YM;D l4

S YT=YTI+M

C-CAERTNER CORR

5 XT=FITH(XT)+(XM+XS)/5@@@+FCOH(XI)/19@@@

5 YT=FITB(YT)+(YM+YS)/SQQB+FCDR(YI:1)/1@@@ﬂ
R .

IF (FMICS<HM>=HM) 64365642

¥ CLER(4)35 ER=FOR(ER,16+1024)

IF (-FAND<ER,8>)6.255 ER=FOR(ER,8)
S TM=-589 '
S TM=TM+131F (TM)6.173% CLER(4)5G 66
IF ¢(FMICS<HM>-HM) 6.16,6:18,6.16

X GMICCBYSG 31

IF (FSCNS(HM) ~HM) 64245 6.3

X CLER(2)3$ ER=FOR(ER.,&4+512)

5 TM=108:C-24 SEC

DO 3+43IF (D)6e5+3+8

S TM=TM=131IF (~TM)6.4

IF (FMICS(HM)-HM) 6 62567

S ER=FOR(EE.1024)

IF (FSCNS (HM) ~HM) 6. 72,982

S ER=FOR(ER-51233G 9-82



G ]
'/’19 N Eﬂ
A9 . 3%
39 . 41
39.53
B9« &
A9. 74
79« B9
A0 . 50
A0« 24
A9 . 97

1% 15
173 849
19.63

1418
14458
1430

14.90

31.98
31.99

IF (X5-58)9.331F (1239-¥X5Y9.3

IF (Y5=-5A)9.331F (128AA~Y5)9.350 Q.4

5 XI=X1-e124XS/580058 Y= YI—.1?+YS/5ﬁﬂq,C 9.8
IF (XM=-583)9.551F (XM-495%3)9.46

S XI=XI+(1+RCI* D255 FSEN (XS =AM 3 GD 9.8
LE (YM=5239.751F (YM-£2953)1F.]
YI=YI+Cl+ROCI* AR5k FSGN(YS -E37)
ER=FOR(ER,128)

RF=1

DA=-1]

CALLC9, £)Y;C~REPEAT

“nhhe W,

DO 4
5 DA=l
X CALL(H,3);5C~-ALL QH

S N=0
IF (D=+9)144351F (1009-M) 144955 N=13C 14.9
IF (e3-D)144931F (M~3005)14.955 y=-1 '

i

L

X END(AD ) ) . .

@131
71.32

B9.145
29.12
A9« 14
B9+ 16
A49.18
B39. 109
B9.20
39.21
B9, 282
79.23
FA9. 24
9. 25
A9.26
A9.07
ANG9. 28
B9 .29
B9.35
89.31
F9.38
A9.34
h9«36
19.37
DG ey
A% .42
A9 A4
A9« 46
B9.47
B9+ 449
A39.5%
d49.51
9. 52
39.54
@19 .55
A9.59
B (3
(9. &0
B9 . 64
A9 6FR

C-PROG.12  SUYRVEY
X CALL(6,1)

BB=FTAKL(BS,28);5 ST=FTAKL(DS,30)3S SI=FTAKL(RS5:32)
(FOUWTS(3,240)/16-1)9:12,9.14,9.16

SWTS(P)I3X DISP(STIIG 9.92

13e13G 9.1

(FSUTSE(3,240)/16~3)9.18,9.20,9.20
CALLC13,3,1)3C~-START:NEW

113G 9.1

CALLCY3245133C~-85TART: INC

18.13G 9.1

(FSUWTS5(3,2483/16-5)9.23,9.24,9.25

AS=13¢ 9.2736-~-5URV: AME 0OV

AS=035G 9.275C~SURV:AME OFF

CALLC13,2,1):C~CONT

18155 9.1

14.3 »

SK=FSURV{(B)> /2035 SY=FSURY(1)/20

SaFSWTS (2,40 /74+135 O=FSUTS(2,5¢)/8
C=FSUTS(2,448)/64;5 Q=FSWUTS(2,35843/512
B=FS5WT5(3,18)/4; S E=F3SWTS(3,3)3(0 10.6

TF (5X29e34593431F (5Y39¢34,9.34,0.36

X DISPC(AIY;D0O 1G.256 9. 65C-ERROR IN DATA

5 51I=51+131 (FSWTS(2,2))9.40,9.43

S5 ST=5T+1

F J=@,10335 A=A

IF (FSUTS<2,2>-29.44,9.46

ST=F5UTSC(1 ) C-MaAvUAL _

(039.49,9.4955 SY=S¥-GX%03S SY=SY-GY*D; S B=13G 9.5
SK=SK+GEX*R25 S SY=S5Y+GY*D*235 RB=235 S1=SI+13G 9.5
B=(

SAVK(BS>SI1,5T-5%%100,5Y%103,5)3 X bQDYCBb:bI 0> 10%C+3,E.R)
DISP(ST)

(FSWIT(2-5)39.58,9.58

133 SIL53T525.82 5%X58Y5,%1 S+0,C,05ER
(B-1239+659.59,9.6

(125-51510.34,10.34,9.47

IF (FSWTS(2:13)9.82,9.K2

IF (~51)9.68

5 5I=035 5T=030G 9.42

¥ BAUX(BS,ST)YiX SAUYL(RBRS,SI)

Sl Rw i RN

t
-

Uttt DXo

<N N - in

N
-

e ]



D911

D 904
B9.74 § SI=51~1
A%.83 § ST=FIN(BS5,51,1)
NI.H82 ¥ SUTS (A o
A9« 83 ¥ PUTLIB5:28.BB)5X PUTL(3S,32,5T)5 X PUTL(BS»32,51)
79.%4 X DISP(STD
Bg.56 1 (~FSHIT(3,2)79.86,9.92,9.92
79.92 IF (-A5)9.96;iC Del;C-AME OFF
#9.96 ¥ END(D)
19.13 A "SET C'".al
17e29 ¥ J=f,1803X BUZCIGIFF K=0,2335 A=A
1933 I (FSURUC-13)96,9.6
12.32 1 (124-S1)15.34,9.28,9.28
19.34 5 BB=DRR+51:iD 9.83
17.36 S SO=FTAKL(BS,36 .
13,28 ¥ MPUT(BS,16%50,1658)
19.43 X PUTN(BS,3,9,2924)
1G«42 § $1=035 S52=50+1 .
18.44 X PUTL(BS:Bé:SQ)ﬁI'(8*1)9-86;9.&7;9-86
13. 608 1 (B-1)10.62,10.63,10.64
191 62 S GX=3.035 GY=0.9;C 9.38
13.63 5 CH=A.038 GY=0.25930C 9.32
10.64 & GX=9.57535 GY=0.03C 9.32
31-98 W

31.99 X ENDAD

s S K Dt P T T

" @le@1 C-PROG.!13-SURVEY INITIALIZE
T 01.92 ¥ CALLC(6s1)

@2.01 1 (FSWTS(3,84%)/16-T)5:0152.152.99 -
#o.17 T “"TRANSFER SURU FROM T8 TH T7"»13S BS=176

g2.,11 A "FIRST REC OV T8 S0='"550s!

F2.12 4 "NO. REC TO TRANSFER=",51,!

F0.13 4 “FIRST REC ON T7 SN=",ST,1306 2.4

B2.14 & " OK?",831 (A=-9Y)2.11,2.252.11

AR.23 ¥ MTAK(BS,16%50,16,8)

A2. 21 ¥ PUTL(RS,28,B3)

A2.22 X MPUT(BS>16%5T,16,7)

B2.048 S 5I=S1-131 (51)2.98,2.9855 S0=50+13S ST=ST+130 2.2
A2. 48 5 I=13X MTAK(BS,16%(50+51~1),16:8)

Fo.44 1 (FIN(RS,1,2)02.46,2.4655 I=1+15G 2+44

A2.46 $ NB=125%(SI-1)+1-15G 2.14

#2.98 T * NI=",RBB," DONE',!

82,99 K END(S)

A3.41 T “START:NEW FIELD FOR SURVEY", 135 RS=176

A3.02 X SUTS(2)

#3.25 A “REC ND. ON T8 FOR TE®P. STORE OF SURVEY 50=",50,1%
A3.06 1 (49-S0Y3.13T "SO UNDER 58 IS5 ILLEGAL"™» 3G 3.05
#3.18 X PUTN(BS,0,0,2864)5T “TYPE PLATE DATA',!

P3.22 X PUTL(RS,34,-1234335 =0 * :

%3.30 A "FIELD"-A;D 3.43A " RAH'ASD J.4384 ™ RBAM",A3S A=A*1G;D 3.4
%3.31 A " DD",A3D 3.430 " DM AD 3437 !

33.32 A  PLNO".,A3D 3.458 "™ EP",A35 A=A%1GA+B. 15D 3.43T !
893.34 a4 "ALL OK?¥-,A51 (A-PYI3+3,3.4853.3 '
A3.40 % PUTL(BS,NsA);5 N=N+2

#3.42 5 $1=035 BB=

B3.44 X PUTLI(BS,36550)

?3.5% T "DONE", 13X END(@D



/.1
1440
Bl DL
Alahy
Gl e
Jd.13
e 1 4
Gl o
Gl ph
e 6
Fle 27
G439
1. 34
H4.36
141 40
Bdie 67
Bde 61
.62

A543 1
15.33
15014
(5.5
N5.1%
P5.11
@5.18
5420

31.98
31.99

BFl.01

Al.6a2

G201
- 82463

D04
B2.95
a8.11
A2.12
4213
A2.14
A2.15
B2.16
fAl.18
F2.20
A2.22

2.24
B2.26
12.28

2.33
4320 ‘52

A3.20
13.33

A4.045
4« B 6
Jle 37
A4.10
AH.12
Al4e13
e 1 &t
Alel G
Ga.17

o=

2

'—EM}HHKDHM'—}UAHMUXDU}

P
S

T
T
X

W
X

X

"START: RECALL T8, !

SUTS @)
B5=17n

"LATEST SURVEY Was AT S5A=", 80,1

MTAK (RS, 1 6650, 16,8)

A 63D 4.613D 4462

SI=FTA¥L(8S.,32);58 ST=FTAKL(R5,30);39 PR=FTAKL (BS5, 28)
(125=-51)0.24,48.24,4,30

50=53+1:% r’UT\](BS,"h’d:rﬁpé{) l a ' '
ZE2,M"REC"”s50-1," IS8 FILLED SO SURVEY STARTS AT 80=7,80,1

51=14

Z3" DONE TO IMAGE I=",SI,"™ AND SC=",ST, !
CALL OK7, AT '

PUTL(B5:,36,50)

(A-BYX4.08,4.3¢6,4.35

"DONE" - 03X END(R)
Z4 FTAKL(BS,%), FTAKL(BS,2),24.91 FTAKL(BS,4) /1

24 FTAKL(BS, ), FTAKL(RS,8), FTAXL(RS, 12),25. 02 FTARL(BS, 12)y/100

IMFILE TH™,

L
" . -

A8=176 =
% SWTSCAY3X DISP¢A) et
S ST=FTAKL(BS,32)55 SI=FTAKL(RBS5,32);5 SO=FTAKLC(HS,36)
X MPUTC(RS,16%50,16,8)

AT REC=",%2 50," 4AS FILED

%Z3s "LAST I=",S51," AND SC=",5T," OV T8. DONE",!

ENDCA) a

END(E )
C-PRNG.14 T

CALLC651) i

C-PLATE ALTGN

I (FSUITC(3,8))02.03,32.83502.11

UZ=FTAKLC(16512)5T 1,24 FTAKL(1€,4),FTAKL(16,2)
T Z4.0) FTAKLC16,4)/18,%4 FTAKLCL 65, 6)+ FTAKLC(16,8)
T FTAKL(1 65183, 853.02 UZ/188,13D 4

3

S NS=lsT

A

Jil (JI2.29

"ALIGN S5TARS™

S XI=FINC(RBI-Js2)Y/19035 YI=FIN(RIJ,3)/16%
(FSWITA357))02.16:02.16

S XI=588-X13S YI=530-YI

XR(NSI=XI35 YR(NS)=YI3D 23:D 3
XMNSI=X3S YM(NS)I=Y3S NS=NS+136 2.12

i

S
S
T
X

F
T
T

-

1

X

135 NS5=N5-1
CALL{1552s1)

F y=1,855858 LK(M):LXCN)—AX#XR(N)~8X*YR(N)—CX
N=1,N535 LY(NI=LY(N)-AY*XRIN) -RY=YR(N) ~CY

I5F N=1,N335T Z4.0]1 LX(NY*1000,LY(NI*1893
"OSOLUTION OK?7M54 N3I1 (N-AY)02.11,00.32,02.11

Pi¥ ENDC@)

JOY (@)

S E=FLOC(B)/4855 Y=FLOCUCLI)/A85R

T
A

a
B
a
A
4
A

“"SET D/7R SW(3,7).

"ENTER DATA FOR PLATE IN AME. PI PLATE?",Js!3S V=0

5 C=(FSWITC37)+10%2~151 (J=8Y)4.12,4.5654.10
"FIELD",A3D 4.254 " RAHY, A3D 4.234 " BAM",A35 A=A%10
AeB25308 7 DDVLASD 44254 M DMYL,AD 4.23T7 1

"OPL NQY,A3D 4.20834 " EPYL,A35 A=AR%IAA+RL13D 4.20

" OTEMP",A3S A=A%18+8.135D 4.27

" OPRESS",A5S5 A=A¥D0+@.13D A4.203T !

"OAUALM,AZA

mn

COLOR":B35 Z=0a+B+19+C*x1069



TII, MEASURING SEQUENCE
An overall schematic of the measuring system ig shown in figure 1. In order
to understand the functions of various {tems of hardware, it is worthwhile to

follow the sequence of events involved in measurement of an- image.

Survey Phase,

-~ An image is located on a plate in the Survey Machine.

—— Coordinates are recorded on the disc, later copied to DECtape. {(Coordinates
can be card-punched but then must be transferred to magnetic tape using. the 1BM
computer center equipment, since no card reader is available to the PDP 8/1.) Also,
survey positions may be typed by hand and stored on the DECtape.

Measurement Phase,

—~~ The plate is moved to the Measuring Engine at some later date.

— Survey information for all the images on the plate is copied from DECtape
to the magnetic disc. These coordinates may be sorted to minimlze Measuring Engine
travel distance. (Sorting time is only a few seconds.)

—— Plate alignment corrections are made, using the joystick in combination
with the TV monitor and a computer program which calculates a plate alignment
correction. oo '

—-— Survey coordinates for each image are read sequentially from the disc,
corrected for plate alignment, and used to approximately center each image for the
measuring engine. ' '

—— The AME control electronics are triggered by the computer and operate auto-
matically until the measurement of the exact pesition is complete, unless some
abnormality exists in the image or the initial centering.

—— The micrometers search for the closest millimeter line, null on it, and
count 0.2 micron intervals back to home position. The counts are stored in a scaler.

— At the same time the scanner tries to center exactly on the image. '

— TIf the scanner centers and nulls successfully, the iris photometer switches
on, nulls, and starts to count the distance between the "null" position and the fully
open position. :

—— When the photometer has nulled, the scanners recenter and count in 0.2
micron steps back to home position. The counts are stored in a scaler. '

—— During the measurement, the computer monitors the action, checking that the
scanner detected an image, that neither scanmer Tox micrometer have hit a limit and
that the photometer cycle starts and finishes on schedule. ) '

- If the measurement is successfully completed, the computer reads the scalers,
stores the numbers on the disc and moves to the next image.

~— The computer may abort a measurement, recenter the image, or reset any
device that acts in an unexpected mamner. Such action is needed quite often due to
the wide range of image shapes and sizes, and large differences in plate quality..

—— When 125 images, or all those wanted on a plate have been measured, the
computer copies the data from the disc to DECtape for permanent record. ' '

—— The computer FOCAL language program used to measure an image is far too
large to fit into the core memory, SO that during each image measurement, several
subprograms are loaded from DECtape. (The tape .transport will be seen to be quite
active.)

-~ Timing loops in the program prevent the system from hanging up. The
program will always move on to the next image after several tries. Abnormal
conditions associated with any measurement are flagged by including a diagnostic
code with the data for that image, so that the operator can recheck the measurement
before the plate is removed from the measuring engine.
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PostuMeasurement Phase

~= When the measurements for a plate are completed, 4t may be compared with
previously measured plates for the sanme field in the same orientation or with the
same plate measured repeatedly in the same or opposite orientation.

—= Images with poor measurements, as shown from the residuals 1in the above
checks, may be remeasured manually and the new values stored at the correct
location on the DECtape, ‘

—= Programs are provided that permit transfers of data records between DECtapes

APPENDIX A. VARIOUS MODES OF AME CARRIACE POSITIONING

a) by joystick.
b) by typing in XI, YI positions.
¢) by typing in index number I for image in survey located on the digk..

Position by Joystick,

Normally this mode of operation is acquired by the setting SW(1,1) at the AME
controel panel 'and typing G (return). 1t is denoted JOYSTICK, The short program
is given below (Prog. 6): '

02.40 X JOY(#); ¢~ JovsTick
02.41 q

Positjion by Typing XI,YI.

Normally this mode of operation is'acquired by setting SW(1,1) at the AME ‘
control panel and typing G (return). It ig denoted VIEW-BY X,Y. The positions
that are typed in are always expressed in units of mm, Example: For XI and YI
type :246,18:371.25,

Values of XI,YI that lie outside the range of the AME carriage, namely, 20
and 480 mm, are not accepted as shown in the Program at statement 12.20. 7o
terminate the program type -1, which is tested at statement 12.10.

Position by Typing Image Index Number I,

Normally this mode of operation is acquired by setting SW(1,7) at the AME
contral panel and typing G (return). This switch position is denoted VIEW-BY
INDEX I. It ig assumed that there existg already a set of Survey positions on
the disk starting at record BI=16, A test for the existence of a survey is made
at statement 10.12 for the presence of the number -1234 at word number 34 of the
40 words allotted to the plate data at the start of the 16-block record (see
App. H for plate data formats). It was stored by the command X PUTL(BI,34,—1234)
and may be acquired by FTAKL(BI,34), which is equivalent to FIN(BI,®,6) used here
for image number I=8, :

When I ig specified by the operator, the position XI,YT is then acquired at
Statement 10,30, The test at 10.32 corrects the position to a platerotated 180°,
To terminate the bProgram type -1, which is tested at statement 10.35.

In either case, if viewing by XIL,YI or by Index I, the AME carriage is moved
by the Proper amount according to the command X MOV(XI*lOO,YI*lOO) which is issued
twice at 23,10, The reason for the duplicate command is that the AME carriage can




overshoot by 0.02 mm ox SO and needs to be corrected back by the gsecond command -
to yield a carriage position called for by the corrected survey coordinates.

1f there is no survey on the disk, it may be acquired from the tape (if it
is there) by setting SW(l,4) and typing G (return). This awitch position is
denoted SURVEY:T7 to DISK.

Below are the programs for the two modes by which the AME carriage may be
get by the operator (Prog.-3).

10«18 T "VIEW BY INDEX I. END BY -1

13.12 1IF (FIN<BI:@:6>+1234)1@-14:1@-2

1914 T 1'"NO SURVEY ON DISK", 138

1p.28 T !“TYPE INDEX 1 OF IMAGES. ="

13-39 A Y135 XI%FIN(BI:I:2)/1@®$S YIﬂFIN(BI:I;S)/l@G
18.32 IF (FSWIT(S:T))IQ-SS:IG-SS ‘

1034 S X1=580-X135 YI=580~Y1

1035 IF ¢1518.9:D 233G 133

1999 T CEND™, 130

o

T "YIEW BY X»Ye. END BY ~-1"
T IYTYPE X»¥Y"
T 13A X151 (X1)12.50
A YIST ¢(YIdia.5d
IF CABG-X1Y12.8431F (X1-20)12.8431F (ABB-YII12.0451F (Y1-23)12.04
D 235G 12«1 '
T “END"»13Q

X MOg(XI*l@@;YI*iE@)EX MOV(KI*180,YI%160)
R " ‘

APPENDIX B. VARIOUS MODES OF PROVIDING SURVEYS ON SURVEY TAPE

There are several methods by which survey coordinates may be entered on a
DECtape. These coordinates serve as lnput to the AME by the command X CALL(4,2),
which transfers the survey to the disk. The various modes of preparing survey
coordinates are as follows: :

_a) Direct Survey of a plate.

(1) AME measuring: Set SW(C) of survey panel and press RECORD once.
follow typed instructions.

(2) AME not measuring: Set sw(1,7) at PDP8 control panel and type G
(return). This position 1s denoted DO SURVEY ALONE. Follow typed
instructions.

See special {nstructions called SURVEY MACHINE SYSTEM for detailed
- operational steps for surveying a plate.




b) Transfer of survey from punch cards,

It may happen that one has on hand 3 plate survey in the form of a
deck of punch cards. With the AME in the new upgraded mode of operation,

Second: Transfer survey from IBM tape to DECtape at PDPS computer.
Set switch SW(1,7) and type G (return). This position is denoted
SURVEY:IBM to T7. ‘

Details of transfer from cards_to IBM tape:

different versions of the IBM 360/40 Programs may be written: PITRAN

and MUTRAN are just two existing possiblities. But all versions fill in
a standard format omn. the IBM tape (which is ultimately compatible as AME
Input format), See copies of the programs for input formats for the
PLATE DATA and the SURVEY DECK. Formats for the PDP8 are described in .
App. H,

In general, the card order is as follows:

—-—Control cards Preceeding source deck,
—~Source deck (IBM 360),
——Control cards between source deck and data deck, _
—-Data decks: 1 plate data card and survey deck (+ one end blank),.
L =—Final end blank + final control card. S,

For formats of the various I/0 cards see the programs for details.



PLTRAN [

| X-T4

/JASTEL JOB F3023, 2+ 5k KLEMBLA»MSGL FVEL =0
7 #MESSAGE S UNT AMA—ert TAPE WITH RING LEFT ONe

//STERL SEC_FORTGCLG1PARMFORT=1BCO! I —
J7FORT+SYSIN DD *

INTEGER COLORS.ORIENS.FIELD-PLATE-USE

_H_ﬁ_ﬁ_ﬁu*__”_é_ﬂ_ﬂ_f_,#ﬂgl,m_m# L
. DIMENSION IST(125)515(125)cIO(125)-IC(125)9(0(125)! 18(125)

1 IX(IZS)oIYClES)cMHD( 32).1CQe125} ‘ .
C PROGRAM TO TRANSFER SURVEY DECK TO 1BM TAPE FOR PARALLAX PROGRAM.

¢ C INITIALIZE « .

1 COMT INUE

CO S I=ls 32 ) .

5 MHD (1)=0
C READ IN GENERAL PLATE INFORMATIONe.
READ(S,1008) FIELD:IAHqIAM.IDD-IDMvPLATEaEPOCH

1008 FORMAT(14s13y14914a13015aF6-2)

TF(FIELD) 9949924 7 _ -
4 MHD(1)=FIELD
MHD(2)=TAH

MHD {3)=1AM

MHD (4)=1DD _ E _
’ —TMHD (6)=PLATE '
EPOCH=EPQCH#100+0+0s 1 , : :
A (712 1F I X (EPOCH) ‘
_ MHD(18)=-1234
”_ MHD(22)y=F1ELD
LURITE(6+1004)
FORIAT('O ') -
IAH.IAM.IDD.IDM,PLATE.MHocv).cMHD<1).1:8,201

WQITE(G-IOOB) FIELD»
10063 FORMAT (10X n2015)
C DATA FOR SURVEYED PLATE.

: o C=1+125
P T5(L) =0
fciCYy=0 ' _ L - '

QL) =0

e

r

§ IE(L)Y=0 ' '
A _
: 5T1Y(L)Y=0
_
L=1 .
1 READ(S54+1006) KiCe ISTIL)Y e XY '
N 0197 -) P6NMA|tdsxg11;1x,12.2F7.2}'
IF(X) 10+10+30
IE(IKKY 32+32+31
__H_m_._jE_5f5ii29:9t9LL_._m_a_*u_ﬂ_f_._;_,,_#_ﬂ
L T=YH1000+0 1
- IV(LYI=IFIX(X) | B
IPTET=IF I X(Y) ' ' o

e - 1S =1
Y "‘—””—ﬁ’””””—“tﬂTfﬁ—””—”_“—f“'”‘””“"“""#—ﬁ'_ﬁ“r"”m_"
R ES]

1C(L) =9 : |
=
EatiySTE(LI #10+1QlL)

1B(L) =+1 N

=t +1

PEAD(5,1006) KK’IST(L)'X'Y_f_d__M_;_M_d__”_ﬂ~#_f_d_4ﬂ_g

X=X%10000+O-1 ;

Y=Y#100.0+0s1 e
—— TV ETR TR ' ‘

S

T

U S




_ i AL L A TIee)

“fg?TjTE““““”“"”‘*“f‘”“"““““““”“““““‘““‘*”“‘““”““““““““‘“””“‘““‘““‘ R R
10 ) =y ———
h”“—%_M~*_“7t@TETETfTET¥TGIT6TL) '''''' T TTTTTTTT——— T
IB¢_)=p ' ———
———— L=ty —— T ——
GO TO 3 , e
P2 NEXEIO00F0, T T . '

Y:Y%IOO-O+O.I

’ e
I— ¢ )RTFTX(XY ““‘““““‘**‘“**““‘“*“—““WH*%ﬁﬁ*ﬁ&“*_%—H~m~—H

IY(L)=IFIX(Y) : : ‘_M_M_k_m_%_k_*_H_u
TS O T
—_—

10(L) =0 . e
ICTCY=9
FCQtLy=Ic Ly *10v 10 ————
T et g 2 T
L=l+1 e .
-—_““““-“““a6*ﬁY?r"“““““““%““““‘“‘“‘“‘%*““_“““““”“
10 NL=bL -1 : e —
MHB TSy =N
c STORE SURVEY DATA ON 18M TAPE IN SETS OF 16 BLOCKS WITH {25 STARS,
PLRITYS "8 WORDS BPER STAR. UP 70 155 STARS PER PLATE., —— —
MHD( 14y =y

WRTTETH) (MHD(IYTT=1-20 )y (IST(L)1fi(L)er(ET:rS(thIO(L)!ICO(L)'

1 IE!IB(L)!L=1!62)
MHD (2T y=5

WRITE (g} (IST(L)vIX(L)qlY(L)qIS(L)}KQjLJvICG(L31IE-IB(L)-L=631
1 1257%, fMHD(I)-I=21-32)

_ WRITE(sv1001) o oz
- 1001 FORMAT(I6Xs i TMAGES STORED ON 1BM TAPE T2 v.T14) |

WRITE(&»IOOZ) MHD (14

————

1002 FORMAT(T0X."NO. OF RECORDE 13 Vo 14) | o
GO TO 1 | - o
%*%‘““‘?ﬁraﬁﬁﬁﬂag%f“‘““"‘“%“““““““““‘“"“‘“”%“” -

5Top ﬁ
: — —“_‘““““_‘_“_““__““7
*%"“?ﬁﬁTﬁ*“___“*%f‘__m“‘-ﬁﬁH'%—m__h~%_f__h~%—m_‘“ﬁh_%
: //GO:FTGBFOO] DD UNIT=2400v

4 DCB=)RECFM=VS»LQECL=2068'BLKSIZE=2072*o
s LABEL=)~NL!0OUT*' . .
V4 <DISP=NEW!

Vs VOLUME=SER= AMA-Q] . - |
//GOWsSYSIN DD % : ;




Details of transfer from IBM tape to DECtape.

With the survey on the IBM tape, the next step is to transfer it

to the DECtape. Fixst mount the survey tape on unit 7 and the program
tape on unit 8, Mount the IBM tape o the TAPE TRANSFER UNILT (see
{nstructions in App. O for mounting IBM tape). :

to T7 and type G (return). Respond to questions presented by the
teletype: starting record (SN) on tape anit 7 and the number of records
(NS) to be transferred. These records may be of one field or munescemass

Then set SW(l,7) on the PDP8 control panel denoted SURVEY: IBM

different fields. They are transferred in the same order as they were
written onto the IBM tape.

Below is given the PDP8 computer programn for the transfer. It is

_ assumed that the survey on the IBM tape is at the beginning position (BOT}).
(¢ro6: i) |

p3.01 T *TRANSFER SURVEY FROM 1BH TO T7"s!

P3«10 X NAMEC1)3X RUNDCHYSS BI=1635 N=1

B3.28 H "TO TRANS FER SURVEY TO T7 STARTING AT REC SN=":SNJS SH=5N*16

A3.22 T 134 wyyn. REC TO TRANSFER:":NS:!

A3«40 X PUTN(BI:@:@:lé*lBQ)

23.42 X IBMR(BI)iX IBMR(BI+8)3X MPUT(BI:SN:Ié:T)

P3.44 1 (NS*N)3o98:3-98$S N=+135 SN=5N+163C 3.4

f3.98 T HDONE, 150

H

3

c) Typing survey by hand,

1t is also possible to type the survey information by hand, assuming

that a list of survey positions is available. The program for this
operation may be acquired by setting sW(l,4) and typing G (return). This
is denmoted SURVEY: Type at the PDP8 control panel. This program is not
of general_application since some of the star codes are assumed to be the

game for all images: it.needs to be modified later for generalized use.

Assumed constant: 5=1 (System), CQ=70 (Class, Quality), E=0 (Normal =

no VAR or HPM).

To type: SC, XI and YI (in mm), O (order), B (f=central image, i=S or W

image, 2=N or E image) . Actual coordinates for grating images
must be typed here.

The program permits correction of typing errors before transferring to T7.

Below is given the PDP8 computer program. See Prog. 14 for details

of a similar entry of plate data (statements 3.32 to 3.38).

6



( FrRog, 15)

A3.91
h3.02
3.5
H3.87
f3.98

d)

T "TYPE Survy ON T7 ™35 Bi=i1¢

A "FILE ON T7 AT SN=",58N,155 TX=5N*16;3X PUTL(BI:B«Q:-!QSQ)
S S=13S CQ=74;5 E=f :

FI=1ls1ls125;:% SAUK(BI:I:@:@:@:@)SX SAUY(BI;I;@»B:Q:@)

G 3.3 :

T “TYPE SCsXsYs0,8. END BY S5C=-1w

S5 I=1 ‘

T 1,23 134 5031 CSC)3-6,3-63A K3 Yin 054 B

S XI=xx100;:8 YI=¥x%1g0p '

X SAUX(BI;I:SC:XI:YI:S)EX SAW(BI:I:O;CQ:EJB)

5 NI=I:s I=I+130 318

T "TYPE pL DATA*, t

3 N=@3a "FIELD":AJD 3+38:a » RAH", A3 D 33834 ©» RAM"™, A

S A=A%193D 33834 % DD"s4A3D 33854 PM"™, 43D 3.38

A" pp, NO*,A3D 33834 » EPY,A355 A=A%1Q@W; D 3 38;T 3G 3.10
X PUTLCBI:N:Q).:S N=N+2 ) '

A '™ Tp CORR I=",7:48 » NEW SC=",80:4 ™ X=",%34a ¥='", ¢

A "™ Q348 B, R

5 XI=X%100:8 YI=Y*19¢:D 3.8354 v MORE?'", A3 7] (A"@Y)S-G:SeSQJS
A4 I"FILE TT7T2",431 (Q”QY)305233-6133¢52

e PUTL(BI,28,N1) ‘

X MPUT(BI:TX:IBJ'?)

T "“DONE*,} iQ

Replace original survey (on T7) by AME measurements (on 18).

It is also possible to use a set of AME measurements as survey
coordinates., For example, for a parallax field, having typically 24
plates, the firgt plate may be measured using survey positions obtained
by one of the methods described in the Preceeding Paragraphs of thig

» 8

Appendix. Then it is possible to replace the original.survey on T7 by

the AME measurements by setting SW(1,4) and G (return). on the PDP8 control

panel this position is denoted SURVEY:REPLACE.E All that thig does is t
replace XI,YI by the AME nieasurements which are truncated to 0,01 mm,

Below is given the Program for replacing the originali survey. As

Q




(rﬂo@,m)
g2.91 T w70 USE AME MEAS ON T8 A5 SURVEY_ ON T7 ™! i
ARe18 A wFIRST REC ON TH §T=%,5T» 135 ST=5T%16
go.12 A Y"jOe OF RECS TO CONUERT=":N:!55 NN=1
AR.14 nFIRST REC oN T7 OF ORIGINAL SURVEY SN=",S5N3 5 SN=SGN*16
@216 1 OK TO CONT?")PJI (Q‘@Y)EOI:Q-QJQ-I
A2« 20 MTQK(Ié:ST:lﬁ:S)iX mTQK(3295N,16:7)

72. 30
P2e31

A
A
X

s 1=1

S A=FTAKL(16518)35 B=FTAKL(16512)

#2.32 X PUTL(32s18,A)3% PUTL(32512,8) -

02.34 § SC=FINC32,1,1)35 S=FINC32s1,4)35 0=FINC(32,1.57
35.35 § CQ=FIN(32s156)35 E=FIN(325157355 B=FIN(32,1,8)
05,38 5 X=FIN(1651,2>/10035 Y=FINC165153)/100

2. 48 5 XI=FITR(X)3S YI=FITR(Y)

p2.50 X SAUK(32,1,SCoXKI»Y1s5)3X SAUY(32s1s0,CQEsB)

02.60 1 (125-122:758+755 1=1+13G 2.34

52.70 X MPUT(32s5N»1657)

70,72 1 (N-NN)>2.98,2.9835 NN=NN+135 ST=ST+163S GN=SN+165G 2428 g
72.98 T “DONE",!3@ : _ :

G, DEL TAPE

APPENDIX C. ADDIN ETING, AND CORRECTING IMAGES ON SURVEY TAPE

it wmay happen that an image on the survey tapée needs to be deleted for one
reason or ancther or & new image added. Also, it may occur that an error has been
made in either the plate data OT in the image Survey which requires correction by
the operatoT. Provision is made for these various possibilities which are normally
encountered.

a) To add an image to the survey on T7 or T8.

Normally the survey is located on T7 but may be located temporarily

- on T8, In either case, it may happen that an image needs to be added.

The PDP8 computer program may be acquired by setting SW(l,%) and typing
G (return). On the FPDP8 control panel this is denoted. SURVEY:ADD.

To add a star Lo the survey, specify the 1 number after which the

new image is to be inserted. Then type, as requested, the data for the
image: SC,XL and YI (in mm), S, 0 C» Qs and B and E, To avoid difficulty
in counting current T values as images aIe inserted, always start by
inserting the jargest 1 value and working downwards to the amallesC L,

This way there is mo confusion with the indices. '

Relow is given the PDP8 computer program valid for a single record
that will not have over 125 images after the jmages are added. If there
will be over 125 images, add the image at the end of the final record for
the field. ’ : '



(PROG. 23)

A5.31
B5.1¢
B5.29
@5.21
55.22
5. 925
g5.2¢4
A5.36
#5.31
B5438
D5 40
5. 45
A5. 48
B5.5@
B5.61
5. 62
#5. 63
B5. 64
U5« 66
B5. 70
d5. 72
¥5.98
>

a
4
it
G
5
X
A
S
S
S

X
S
A

{ip

T

"' TO App STAR To T7 OR_T8?', y, AT REC=",5N, 1
y M
MTAK(16;16*5N316;U)
=1

NS=FINCl6s1,1231 (N5)S.22,5.00;5 ¢ I=I+1;G 5.0
NI=1~] _

"START WiTy LARGEST 1w, ]
"TO ADD NEW sTan AFTER I=v,11, i
"SC=T, 50,0 KI=PXT,0 Yisr,yvr,m 378 g, 0,0 CUsCom o,
T B"B," Ev,E;g XKI=XI*1gp;:s YI=Yi*lap;s CA=73+q |

I=N1ss NI=NI+] e

5,61
I=1T1+] , :
savxcle,l,sc,xr,YI,s>;x SAUY(IG;I,O,CQ:E:B) ‘ _ |
! " MORE STARS?", 4371 <A~@Y>5.7,5.25,5-7 :
Al=FINC16,1,]1);8 A2=FINC1651,25;¢ A3=FIN(16,1,3)
A4=FINC16sT.4);5 AS=FINC16,1.5);g AG=FINC165T,6) ;
AT=SFINCL 6s1,7)335 AB=FINC1651,85;¢ 18=14) \ i
SAUXCI6)IS:Al;A2:A3:A4)Jx SAUY(lG:IS:AS;Aé:A?;AB)
I=I-1;71 (II+1-I)5-4G:5-49:5«45 :

b) To delete an image from the Survey on T7 or T8,

On the Pppg control panel thig is denoted SURVEY: DELETE, All that is
required of the operator ig to type in the §¢ number of the Image to be

grating images or for images that are repeatedly measured, such as the
Parallax star at start,.mlddle, and end of the plate:  if must be treated
in a special way (delete all SC and then adg correct images by 1 number) ,

with
following this one, the measuremantg will terminate early. Cure: Transfer

Below is given the P8 Computer program valid for a single record
I from 1 to 125, TNote that if the field has images in records

g
!
i
;
:
E
!




(r{icc.ﬂ) _
@4.01 A "DELETE STARS onN T7 OR _T83"sU-" IN AEC="",8N, 135 I=135 BI=16
Bhe @l X MTAK(BL, 1 645N, 165U ' T
P06 S NS=FIN(BI,I,1)31 (NSYA BT, 4.8755 1=1+13G Le @6
Ahem7 & NI=I-1
Ga.12 S N5=NI3T !-%4 FTAKL(RL,3)> FTAKL(BI, 22
Ga.24 T %4.91 FTAKL(BI1,4) /13,734 '
P4.28 T FTAKL(BI,6),FTAKL<BI,8>,FTAKLcBI;1@).%5.@2 FTAKL(BI,12)/120,!
Bhe33 B "OMIT 5C=",5C, 151 (5C)4.98,4.9835 I=1
Bhe32 1 csc~F1Nc81,I,1)>4.34,4.5@,4.34
B4.34 1 (NI~-1)4e3Bs4¢3035 I=1+15G 4.32
4.5 S NS=NS-13X% PUTL(BI,28,N5) :
P4.51 S M1=FIN(BI,I+1,1)35 M2=FIN(BI,I+1,2)35 M3=FIN(RI>1+1532
Bha.52 S Ma=FIN(BI,L+1,4)33 M5=FIN(BI,I+1>5)35 ME=FINCRII+1,6)
B4.53 S M7=FIN(BI,I+157)3S5 MB=FIN(BI,1+1,8)
@4.55 X SAUK(BI,I,Mi,Mz,Ms,MA);K SAUY (BRI, 1,M5,M6,M7,M8)
Bhe60 1 (NT-1)4.30,4.30655 I1=1+13G 4.51
ph.80 S I=135 N=134 npypE=T OR CRT=V?",Bs1:l (B~0TI4.8154.62,4.81
GLa.81 X SWIT(-1)3X STATC(1,98051)
gu.82 T %4 I,FIN(BI»I51):27.02 FIN(BI:I:E)/I@E:FIN(BI,I:3)/1@@
QL.83 F D=4,1,83T %4 FINC(BIs1,D)
ga.84 T V31 (NI-1)4.9954.9855 I=1+13G 4.88
G485 1 CoP*N~1)4-86,4.8254.82 ,
pL.86 X STAT(=1)3A 7 CONT?"-A3D 4.81351 (A-BY) 4.0 8.8T5409
B4.87 & N=N+13G 4.82
Pa.88 1 (FIN(BI:I;E))Q-QG,Q.QGJI (B-GT)A.85,4.82,4.85
84.90 X STAT(-1)34 " o¥ TO FILE ON TAPE?"s A1 (A-0Y) 48,995 4.9154.99
pa.91 X MPUT (BI,SN*16516:U)3G 4.99
54.98 A " PRINT?",A51 (A-BY) 4.0 480, 4.99
G4.,99 T ' DONE",!3Q
#
¢) To correct for Srrol in survey of an image. . .

1t may happen that an error has grept into the survey for an image.
This could be an error im a awitch setting or a position. '{hqheeded
correction may be made as follows~ .

Type X CALL(16,5) and hib return, -

Upon request type the value of I having the error. Then type the
correct values for X,'I,SQ(=Sys’c.em) ,0(=0rder) ,GQ(=Glass,Qualn.ty) ,

E(0 for normal,l for HPM' star, and 2 for VAR star), and B{0 for
central, 1 for S or W, and 2 for Nor & image). TO terminate

the process of corracting a get of images, type ~1 for L. Then

file back on the tape the corrected record on the disk, 'The program

4g listed below.

t
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(PRoE. it)

0531 T "SURVEY:CORRECT",?

85.08 S BI=16
05-18 A 0¥ T7 OR T82",U," AT REC=", S\, |

85.11 X MTAX(BIs16%SNs16sU) |

@512 T "TYPE I FOR IMAGE VITH ERROR",!

B5.16 T " I sC X Y S 0oca E B,
95.18 A I

B5019 I (1)5¢55545,5.2 .

05:28 T 23 FIN(BI>Is125%7 FINCBI,1.2), FINCAIST,39

05.21 F J=4,1,85T 22 FINCBI>1,dJ> |

B5.22 A 1, MAALL LA, MLA3,04,05,86,47,A8,
95.30 X SAVX(BI,1,A1,A2,A3,8453X SAVY(BI,1,05,06sA7,A48)
@5.33 G 518

B5+58 A "OK TO FILE?®.As1351 (A=0Y)5¢5,5.6,5. 5

35. 68 X MPUT(BIs16+5N,16.U)

@5.78 T “DONE",!:@

. |

APPENDIX D. CHECKING AND CORRECTING AME DATA

preexisting measurements in order to recognize poor measurements, Various programs
have been provided ag follows: '

1) Simple check: to Compare two plates measured in the same orientation

2)
3)
4)

5)
6)

(diract vs. direct.gg reverse vs., reverse) or the same plate measured
repeatedly in one orientation. Note that in certain cases these residials
may be regarded as ome-half of the proper motion displacement in microns,
Dir/Rev check: to compare direct against reverse measurements of the same
pPlate, with precorrections for AME magnitude error and for quadratic index-
line error (in X only).

TV image check: to go from image to imagel:where the diagnostic D%O:Kand
see if the correct image was measured and that no defect exists in the
vicinity. ’ :

Photometry comharison on different records: to list star by star the
photometer readings from different plates for a field.

Delete image from tape: to remove image from AME data tape.

Correct AME output: to enter correct values for AME measures of image

on T7 or T8.

' a) Simple Check

large residuals (X and v coordinate measurements: mainly), Normally
there is no direct check for the first plate. The method involves,
first, a linear least Squares solutipn (App. J) that leads to a
Eransformation of the system of coordinates of the first plate into
that of the second ‘plate. Then, the residuals VX and vy (half-value)
in microns are computed as well as the full~value for the photomatric
differences (in PH units), The attachment of the cooredinates of

the first to the second plate is based on about 4 or 5 stars (alignment

LY



stars), so that the resulting comparison is only approximate. The
observed residuals, besides depending on the errors of measurement
and imperfect transformation of one to the other system, will also
contain the effects of stellar proper motions and a differential
AME magnitude effect if the exposure and photometer comparison
iris settings are different. :

The program may be acquired by setting the-SW(l,l) and typing
¢ (return). This switch position is denoted SIMPLE CHECK.

The program is given below. it is valid up to I = 1000 (8
records). : . ‘

. (PRE6. 17)

Go.61 A "SIMPLE CHECK. MEAS FROM 17 R T87M,U," MIN RES="s27Z-1

¢2.86 A "REC NO. OLD/CURRENT MEAG=",SKs 5735 TX=SX¥1635 TY=sY*163T !
po. (7 X MTAK(165TXs16,U)35X MTAKC325TY» 165025 T WFIELD" %4 FTAKL(32,8)
30.10 S Ns=13T ™  ALICGN STAR™

Basts S KMINS) =FINC165J,2)/1000035 YMINS)=FINC(165,J53>/1080%

A2.15 1 (-XM(NS))2.283T " NOT MEAS. GET NEW STAR",!:G 2.12

@2.28 5 YRCNS) =FIN(325J52)/18088035 YR(NS)=FIN{(32,J53)/10090

F2.21 1 (-XKR(NS))I2.3083T © NOT MEAS.GET NEW STAR™,13G 2.12

#2.30. S NS=NS+13G 2.12 :

po. 405 NS=NS-1

P2+ 59 K- CALLC15:851) ' -

02.68 F N=1,N535 LR(N) =LK (N) ~AX*XR(N) -BX*YR(NI ~CX

p2.62 F N=1,N835 LY () =LY (M) =AY+XR(N) ~BY*YR(N) -CY

G2.63 T I3F N=1,NS3T %4.01 LX(NI#500,LY (NI*520

@o.64 S NS=1255A 1" SOLUTION OK?", 831 C(A=BY)2.1,2466528:1

d2.66 T 13§ UX=135 N=13A wFIRST/LAST IMAGE=">J,Z31 (N5-J)2.83

#2.67 & "TYPE=T OR CRT=V2",A3T 131 (A-BT)3+552+6853.5

95.68 S XB=FIN(32,J,2)/1800831 (XBY2.0,2:955 YB=FIN(32,J,3)/10000
@2.79 S XA=FIN(L65.J52)/1808055 DX:KQ-XB-(AX*(KB—BSG)+BX*(YB*25@)+CX)
ge.TL S vA=FINCE 65J:3)/1088055 DY=YA~YB*(AY*(XB-25®)+BY*(YB-85®)+CY)
F0.72 1 (KAYR:9,2¢9

@273 S PP=m.5*(F1Nc16,J.6)+FIN(32,J,6));S DX=DK+5083 S DY=DY*5085G 2.9
275 S DP=FINC16sJs6)=FIN(32sJ56) . |

g2.76 T %4 JHNS~125,FIN(325 J-1)537.04 XB, 7B

#2.77 T %5.01 DX»DY»%5 PPsDPs!?

#0.80 1 (A-BT)2+8552.8852.85

@2.81 X CALL(23,651)

B2.82 G 268

@2.83 X CALL(23,7s1)

pe.84 G 267

Pp2.85 1 (05HN-UX)2+8652.8652.88 -

B2.86 % STAT(-1)3A ne7,B31 (B-BY)2.98,2.875,8.98

#5.87 S N=N+13D 3.503G 2.88

#2.88 1 (7 -J-NG+125)2.9852,985S UX=UX+133 JeJbl3l (125-J)2.8152. 6852
P2.98 T 24 J+NS-125s FINC32,J51)5 135G 8.8

G2.92 S XD=FABS(DX)3I (77 -XD)2s 7552 753 YD=FABS(DY) 31 (ZZ=YDI2 75520

32.93 G 2.80
pe.98 T "DDNE":!}K STAT¢(~1)

#3.50 X SWITC(=1)3¥ STAT(1,980,51)3F 1=1,15835 A=A
A3.51 G 2.68



b) Dir/Rev Check
The check is applied to a single plate measured in direct and
reverse orlentations. Because of the presence of both AME magnitude
effect and quadratic index-line errors, these have been removed from
- the reverse measurements before starting the linear least squares
adjustment (App. J) that converts the reverse measurements approx-
imately into the direct system and the subsequent calculation of
residuals. These residuals VX,VY are half-values while the differences
in photometer teadings are the full values, The results of the study
for the AME magnitude effect and quadratic effect for the index~line
are given in App. L. The program for the direct/reverse check may be, .
acquired by setting the SW(1,1) and typing ¢ (return). It is denoted
DIR/REV CHECK.
(PR4E. 2¢) The program is giyen below. It is valid up to I = 1000 (8 records).

.B3.81 A "D US R MEAS. FROM T7 OR T8?",U,! :
"REC N0+ DIR/REV MEAS"sS5X,5Y;: 8 TX=5X*16;5S TY=5Y*16;T 1

@3-06 A
03.07 X MTAKCL 65 TX»16,U)5X MTAK(32, TYs 1651
9308 T Z4 "FIELD"s FTAKLC16450)
0310 S NS=13T "™ ALIGN STAR"
93+12 A U351 CJI23.40,3.40 ‘
D314 5 KMINS)=FINCI 65 J52) /160003 S YM(NS)=FIN(165Js3) /10603 !
03415 1 (~XM(NS))»3.283T "NOT MEAS" 135G 3.12 - ;
93+20 5 XI=FINC32,J,2)/16808; S YI=FIN(32,J53)/10800;:D 4 ?
B3.22 5 YR(NS)I=588-Y] .
B3.24°5 xacws>=5@@-x1+@;@@2636*<Y1~25g>*cvz—255)/1@@@@
83430 S NS=NS+13G @3.182 :
B3+ 40 S NS=NS~1
093458 X CALLC15,2,1) :
B3+ 60 ¥ CALLC23,8,1) e
B3.64 5 N5=12534 IV SQLUTION OR?", 45T CA~BY)341.3.6623.1 =
93.66 T 135 UX=1:8 N=13a "FIRST/LAST IMAGE=",J,Z31 (NS5S~J33¢85+3.6753.67 *
B3+67 A "TYPE=T OR CRT=V?",A3T 131 (A~GT)04.502 834 68,044 50 B
8368 5 XI=FINC32+J,2)/10609: 1 (X133¢9,3.935 YI=FIN(32,J,3)/18606:D &
G3.69 S DD=-@-@@2636*(?1—25@)*(YI-25@)/1@@@@35 KB=502~XI}S YB=500-v] i
B3« 78 S XA=FINC165J-2)/10006:S DX:XA—KB-(AK#(XB-asg>+Bx*cYB-25@>+cx>+nnj
53«71 S5 YA=FINC16,J+3)/10060;:S DY=rA~YB»<AY*cXB-25@>+BY*cYB~25@)+CY> ;
G372 1 (X4)Y3+9,3.9 - |
@3.73 § PP=0.S*CFINCL 6,5 6)+FINC325Js 6) )5 S DX=DX*5303S5 DY=DY%5pn ]
B3¢74 1 (A-BTY4.6053+ 75,4468 ' [
03+75 S DP=FINC165Js6)-FINC32,5 Js 6) , _ 5
B3.76 T 24 JENS-1 25, FINCL 62J51),%7.04 @-5*(ﬁQ*XI)+25@:3m5*{YA-YIJ+25® |
93+77 T %5.01 DXsDYs%5 PP,DP, | : : _ :
B3.80 1 (Z~J-NS$S+125)3.98,3.98;5 UX=UX+135 J=J+131 (125+J33+81,3.68,3. 68"
33.81 X CALLC(23:6,1) : :
3.82 G 3.68 - |
B3.85 X CALLC23,7,1)
B3+86 G 3.67 : |
B3¢93 1T (UX~25%N)3+95,3.95;5% STAT(-1)3a "7, B j
93.91 I (B-21Y>3.98,3.92,3.98
93492 5 N=N+13X SWITC-1):% STATC(1,986,1)
N3¢93 F I=1,15939 A=A - : S, S
D3.95 T %4 JHNS-125,FINCI6sdr1),136 3.8 Da.€1 1 (B-0Y)3.98,4.73,3. 08
@3+98 T “DONE", 13X STATC-1) P4.62 6 3475 D
5399 Q G4. 70 S N=N+15D 445306 4. 60
94.18 S P=FIN(32,J,6) /85531 (P-1625)440,4.2,4.53 o
D4+28 5 XI=XI-€~8.64%(P-16.5)3/1500 o [
34.22 S YI:YI-(+®.25®*(P~16.5)*(P—I6-5))/166855‘ . C
B4.30 & XIxXI—(-l.6@*(P~16-5)*(P-16.5))/1@EG |
D4.32 & CI=YI=C+1e10%(P=16.5))/1000;R
W4.50 X SWIT(-135X STAT(1,980,1)
04.51 G 3.68

I

B4« 65 CUX-QS*N)Q-&E:Q.BEiX STATC(~1)34a 'pon R



c)

7y Image Check :
A program is provided which permits the operator to g0 from

image to image where the differences 4X and AY between measured

and corrected survey coordinates exceed some specified value Z in
microns. In this way it is possible to see why the larger differences
exist. Most differences should be due to a combined effect of poor
gurvey input and proper motion (if epoch difference and proper motion
are enough). There is always a possibility of the wrong image being .
measured: this can be checked here before the plate is removed from
the AME (and the plate constants are still available). Images with
large residuals may be remeasured later manually and the AME positions

_corrected on the tape (see part f).

The pyogram may be acquired by setting SW(1,1) and teturn.. This
switch position 1is denoted TV IMAGE CHECK.

The program is given below. It is valid up to 1=1000 (8 records).

. ¢PROS.18)

02.01
p2.04
32.06
A2.087
#2.08
02.089
@2.19
g2.14
g2.16
9217
@222
#2.24
92.26
g2.27
@243
92.32
B2+ 33
g2« 40
@2+ 41
PR+ 54
@256
@2+ 59
P2+ 70
82. 71
P2+ 72
g2. 73
#2480
5298
===
23+ 15
23490
*.

A
A
X

X
X
s
1
S
S
s
1
s
3
S
g
I
D
T
F
T
T
S
a
s
X
G
T
T

i

Wy IMAGE CKHe REC ST="»S5Ts135 70,1005 BI=1635 BM=160
W SURVEY ON T7 AT REC GN=Y, SN, 135 SN=SN*165S5 1=l
MTAK(BI»SNs1657)

CALLC4,6)

MTAK(BMsST#1 6216282

NI=FIN(BM.,3,3)

¢FIN(BM,151)22.98,2.98

SC=FIN(BI»I1,1)

X=FINCBI,I1,2)/10855 Y=FIN(BI,»1,3)/100
¥M=FIN(BM»1,2)/10808035 YM=FIN(BMs 1531710000
%=5088-X35 Y=500~Y

‘xx=x+ax*cx~259>+8x*<Y-25ﬁ)+cx
YI=Y+AY*(K—2SB)+BY*(Y-25@)+CY

DX=FABS(XI~XM)35 DY=FABSCYI-YM)

24

(XMI2+33,2.3351 (Z+.053-DX)2. 48,2+ 4851 (Z-DY)2. 4052+ 455271

‘0.483D 244136 2480

23 I-5C3T %6.932 KIsM  MaYIs©T M
J=4,1583T %2 FIN(BI>I,J)

| "L, IR ..04 KM.YM

%5 FIN(BM:I:é):FIN(BM:I:B)

KL =KM3S YI=TM3D 23 }
nope,AsT Yl (A“@Y)Eog8:2071;2-98
j=I+131 (185=-1)2.723G 2.1
CALL(2359513

2.1

" NMTs13G BeT1

YEND™. 150 ‘

MOV(XI®108,YI*183)5X MOV(KI*188,YI%109)



d) Photometry Comparisons
The program permits the listing of photometer readings for a set

of st

The program may be acquired only by typing X CALL{(22,4) and
hitting return. The program is given below. It ig valid for up
to 71 records and Up to 125 images per record,

(FRe&. 22)

Kﬁ&-@l_T ' OMETHYVCOMPQHISONS 0N DIFF RECS", 1
B4.86 A " DATA FROM T7 oR 872", U, 1

P4.08 A “STARTING REC=",8%X35 TX=5x%1¢ :
P4.12 & » No. OF RECS="NS5, 155 N=135 =y |
P4.14 A * NO.. 1MAGES PER REC=',11;T 1;:5 Bl=}]¢ ’
P4.16 ¥ MTAK(BI»TX,16,0) _

'GM';SQ_ T 13F I'—’J;I:d‘*‘g;T Z6 FIN(BIJIJ@) }

P4.35 1 (NS~NY4u4,4.435 N=N+135 TX=TX+16;0 4.16 :

N840 1 (I1-1)04.98,04.98;5 J2J+133S TXaSx¥16;s N=13T 136G 4.16¢
@4.98 T 1 “DONE™,1;q

e) Delete Image From Tape
An image denoted SC may be deleted from the AME measures on
I7 or T8. When done, the I-numbers are "brought up" the list so
That there remains no gap at the omitted image, This PDP8 Program

may be acquired by setting SW(1,4) and typing G (return). On the

for AME measurements also), A1l that is required of the operator
is to type in the SC-number of the image to be deleted. Note that
there may be some complication with grating images or for images
that are répeatedly measured, such as the parallax star at the start,
middle, and end of g Plate: it must be treated in a special way
(delete all SC and then addg correct images at ., - ‘
Below is given the PDP8 computer Program valid for a single
record. If thare are more records following this one for the field,

o this record will be filled up to 125 images,
{ PRAC1Y) .

94«01 A "DELETE STARS ON _T7 OR TB2™, U, 1y REC=",5N,138 I=155 BI=1e
Q4.04 X MTAK(BI:Ié*SN:IG:U)
]

9480

I1=1335 N=134 “TYPE=T OR CRT=V?"sB, 131 CB—GT)Q-SI:Q-BE:&-SI
A4e81 ‘

SWITC(=13sx STAT(1,980,1)

Ba.76 NS=FINC(BI-I,1):1 (NSY4.6754.59735 I=I+15G 4.06
G487 8 NI=I-} .
@412 5 NS=NI3T 1,24 FTAKL(BI;@J:FTAKLCBIJE)
Bhe 24 T g4.01 FTAKL(BI:Q)/I@:ZQ
B4.28- T FTAKL(BI:6):FTAKL(BI:8);FTAKL(BI:I@JJ%S.BB FTQKL(BI;IE)/IB@)!
G439 4 "OMIT SC="8C,131 (3C14.98,4.983 5 I=1 '
B4+32 1 (SC—FIN(BI:I’I)34-34,4.5@:4-34
D4.34 1 (NI~12443054.30;:5 I=I+136 4.32
B4e 53 5 NS=NS~15X% PUTL(BI,2K,88)
B4.51 § M1=FIN(BI:I+1:1)JS M2=FINCBI:I+1:2);S M3=FINC(RIs1+1,3)
Ba4e52 S MQ*FINCBI:I+I:4)JS M5=FIN(BI,I+1,5)3;5 M6=FIN(BI:I+1:6)
F4453 5 M7=FIN(BIJI+1)7)3S MB=FINCBI,I+1,8)
24.55 X SAVXCBI:I:M!:MQ:MB;MQ)EX SAUY(BI:I;MS:MG:M?:MS)
G4.6G I (NI~I)4.30,4.30;:5 I=1+15G 4.51
S
X



- B4.82 T %4 I:FIN(BI:I;l);%?-@E FIN(BI:I:2)/l®@;FIN(BI:I:3)/1@ﬂ
P4.83 F D=451,85T 24 FIN(BI,I.DD ,

Ba.84 T 151 (NI-1)4.90>4+9055 I=T+13G 4.88

Ph.85 1 (2@*N~I)4o86:4-82;4-82 '

Ph.86 XK STAT(~1234 " CONT?VsA3D #4.8151 (A-GY)AeTs 4875449

B4.88 1 (FIN(BI;I:E))&-9®:4-9QSI (B-@T)A-BS:Q-82;4085

BL.98 X sTAT(-1)3A " OK TO FILE ON TAPE?'"sA5 ] (A=DY)He995 4915499
B4.91 X M?UT(BI:SN*16:16:U)EG 4.99 :
a4.98 A " PRINT?"sA1 (A-QY)4-9®,4-8@:4-9@

@4a.99 T ™ DONE", 130 ‘ '

£) coxvecl AME ouTpul 47 T7 ¢vr TE.

) The program may be acquired by setting SW(1l,1) and typing G (returh) .
This swiltch position is denoted CORRECT DATA. The program is given below.

' {Pﬂas.s) -

37.81 A "TO _CORRECT AME QUTPUT ON T7 OR T8 U

47.18 A " REC NO. ON TAPE='",5Ti5 TX=ST*163T 135S BM=168

G711 I (TK)T+9657:9657+12 :

3712 X MTAK(BM,TXs165U33T %5 FTAKL (BM> @) » FTAKL (BM5 2)

37413 T %4.01 FTAKL(BM»4)/10,3%4 FTAKL(BM> 6)

g7.14 T FTAKL (BMs 8) » FTAKL(BM> 18, 25.02 FTAKL (BMs 12> /100

57.15 T %501 FTAKL(BM»14)/1052502 FTAKL (BM» 1 62

g7.16 T ! ‘ ~

G7.17 & ™ PLATE DATA OKZVsAT 1J1 (A=BY) T+ 49+ T+ 285 T+ 49

57.20 & " IMAGE I=",I31 (1)7.60,7-60

37.04 S XM(1)=FIN(BM,1,1335 KMC2)=FIN(BM, 1,2)/10883

§7.25 & XM(3)=FIN(BM»1,3)/1080035 XKMC4) =FIN(BH, 15 4)

37.26 5 XM(5)=FIN(BM»1,5)35 XMC 6y =FIN(BM, 156735 XMCT)=FINCBM, 1,7
B7.57 T 23 KMC1),%8e04 KM(2),XM(3). 22 CMCA) » KMC5) 2 %5 KM(6)» KMCTD
B7.28 T %3 KM(8) o

B7.29 T ! ‘ | |

G7.38 T © n3F NS=1,83A XM(NS)

B7.31 T ! ‘ |

@7-40 X SAUX(BM:I,KM(1),XM(2)*1@@®®:XM(3)*1@B@@:KM(Q))

B7.41 X SAUY (BMy 1»XMC5) 5 XHC6) s XM(T) s KM(BI)

B7.44 G B7+20

@7.48 1 (D=4>7+5557+53,7-55

57.49 A "HEADER WORD NO.="»D3S D=D¥2-2

#7.58 A ' NEW DATA=",X31 (D-12)7+ 485 T+ 515752

07e51 S X=XK*¥100+B+13G 755

7752 1 (D-16)7+53575127455

37.53° S X=X%10+0.15G 7.55

47.55 X PUTL(BM>D,X)3T 13T %5 FTAKL (BM, @) FTAKL(BM,2) > %456 7.13 [
37.68 A ** 0K TG TRANSFER BACK TO TAPE?M,AST (A=BYI0Te 625 Te 6657462
G7.62 T 135G 7.01 .

37.66 X MPUT(BM,TXs165U) |
G7.96 T * DONE",!3Q |
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"~ As a result the checks made on the AME data it may result
that an image needs to be remeasured. Assume that the plate is
still in the AME and has not been disturbed. The image may be
measured manually. Then this program is called to permit replacement
of the original (poor) measurement with the new one.
First, when requested, give the record number (usuvally on T8)
in which the original measurements are stored. Then, note whether
the plate data that is typed out is correct (PLATE DATA OK?). 1Ir ‘?‘“~
it is OK, then type Y and continue. If there is an error, type N
and use the following table to make the corrections one at a time.
The requested "header worg number” is to be typed and then the "new
data" for that word. '

Word Ttem Format (integer unless noted otherwise)
1 FIELD
2 RAH
3 RAM XX.X
4 DD
5 DM
6 P1,.NO,
7 EP KX
3 TEMP : HX.X
9 PRESS : . XX
10 e

When the header data is good, then type Y to go to the measurements.,
»1f there are no measurements to be corrected, type ~1 for "Image I="
and then file back on the same tape the corrected record.

But if there are measurements to be corrected, type the I~
number in that record (really IC). First this will be typed out the
original data for the image in the following order (X,Y in mm)

L, sC, X, Y, B, (Zerd, P, 50CQ, D

where B=0,1,2 for image measured and D=diagnostics. Type in the new
X,Y,P and the original SG,B,S0CQ. For D always type 8 to demote a
manual measurement. that replaces an original measurement. When there .
are mo more images to correct, type -1 for "Image I=", Then file the
record back on the tape when requested,

APPENDIX E. PRINTING SURVEY OR AME DATA LOCATED ON DISK OR TAPE

a) Print data or survey from T7 or TS8.

A program is provided for the routine printing of the contents of
any PDP8 tape record having either survey or AME data, Thisg may be either
displayed on the CRT or printed by the teletype. Normally this program
may be acquired by setting SW(1,4) and typing G (return). This is denoted
PRINT T7/T8.

The program is given below. It is valid for up to I=1000 images
(8 records).



2%

( fROG. 22)
#3.01 & "PRINT FROM T7 OR T82",U5T !
B3.1% A » REC NO.27ST(2)35 TX=8T(2)#1635 SC=1640635 BI=16
03.18 S N=13§ TX=5TC(2)*163A "SURVEY TAPE?",AX3S5 N3=12535 UX=l
$3.15 A " FIRST/ LAST IMAGE"»I,I113A !'" TYPE=T OR CRT=V",A3T !
Ba.16 X MIAK(BI»TX»165U0231 (A-8T)3+1753418,3.17 ' '
93.17 ¥ SUITC(-1)3X STAT(1,988,1)3F D=1,15855 A=A
gg.ig T wa FTAKL(BI»@),FTAXL(B1,2),%4.081 FTAKL(BI,4)/18,%4
42.19 T FTAKL(BI»6)»FTAKL(BI»&),FTAK ; . - 3
9319 T FTAKL(BL, &) T TAKL(BI»10),%5:@2 FTAKL(BI>12>/108s!
A3.21 & J=I1+NS-125 _ |
53.22 1 (AX-8Y)3.3,3.24,3.3 - :
93.04 T %4 J» FIN(BI-I1,1),%6.02 FIN(BI,I,2)/100,FIN(BI,1,3)/1803G 3.31
33.30 T %4 JsFINCBI,1,1),%8.84 FIN(BI,1,2)/5C,FIN(BI,1-3)/5C a
gg.gé ? D=ds1583T %4 FIN(BIsI»D) ;
. 93T (11-1-NS+125)3e45,3.458 I=1+13 = ; : . ?
SR AL S A R § I=1+135 UX=UX+131 (NS=J-123.65G 3.7
#3.34 S N=N+13X STAT(=1)3A "C?",B3I (B-0Y)>3.40,3.35
B335 D 3+1756 3.2 ,
33.48 T "DONE™, 13X STAT(-1)3Q
B3.67 S NS=NS+1253S TK=TX+163S 1=1-125
#3.61 D 3-62;1 €(A-$T)3.33,3.21,3.33
¥3e 62 X MTAKC165T¥s165U)
B3.63 G 3.21
B3.65 1 (NS-1)3.6723.21-3.21 : i
0367 D 3+65G 3465 - | |
3.7 1 (A-8T)3.3353.21,3+33
*

b) Prinf oufput details from disk.

As soon as a plate has been measured, it is possible to print the
AME measurements in detail from the storage location starting at BO=144
on the disk. The gpecific items printed are the X and Y scanner and
micrometer readings and photometry as well as the carriage position
(X1,Y1). All are in units of mm. This detailed output permits study
of the functioning of the scanner and micrometer systems gseparately
before the two readings are combined. This printing operation may be
acquired by setting SW(l,7) and typing G (return). It is denoted PRINT:
OQUTPUT DETAILS. The program is listed below.

(Pfo6-2)
opRINT 0aTPuUT DETATILS FROM DISK!, !

a2.01 T "D |
s2.02 o {VFIRST AND LAST INDEX T=, JoK3A T ALLZYSAST L

ge.1d T 1" sc %1 ®M XS PH 1 u  Ys"
ho.pn T 1sJ,K3T ! %3 13D0 2.825D0 2.93D0 2492

02.30 Q .

Go.82 S SC=FOUT(BO,L1s1735 ER=FOUT(BM,1,8)3T %3 SC -

42,00 F Q=2,83T 25 FOUT(BO»I.® ,

Ge.92 1F (ER)2»94:8o95,2-94
F2.94 T ER
#2.95% C



c) Print final results from the disk.

disk without first‘transferring to the tape (T8 or T7). This program

is especially useful for manual measurements, which are normally not
stored on tape when completed., The PTogram may be acquired by setting
SW(1,7) and typing G (return). It is denoted PRINT: FINAL RESULTS., The
program is given below.

CPRo6 . 21}
@3.91 T "PRINT FInAL RESULTS FrOM DISK', | )
316G n '"FIRST AND LAST INDICES*", JsKspa ALL?', 4371 1
@3.580 T 1o 1 sC X Y PHOT. v
03«68 F I=J,K:D0 4
B3.73 Q
Bh4.19 5 XIxFOUTCBO:I:Q);S XM=FOUTCBO:I:3)

94-12_5 XS=FOUT(BO,I,4) _
‘A4e.14 8 YI=FOUT(BO,I:6);S YM=FOUT(BD,I,7)
G416 § YS=FOUT(BO,1,%)
Ba4.20 5 D=XI-1®@*FITR(XI/IQE)JS M=XM;DO 14
Gh4.22 § XI=XI+N
34.24 3 SC:FOUT(BO:I;I)}S ER=FOUT(BM:1,8)
U430 5 D;YInl@@*FITR(YI/IQB)ﬁS M=YMiDG 14
B4.32 S YI=viay
Glde43 5 XT=FITR(XI/I@@)+(XM+XS)/5@@Q+FCORCXI/IEG)/1ﬁ@@@
B4.50 g YT=FITR(YI/I@@)+CYM+YS)/5®®@+FCOR(YI/1®Q;1)/1@@@@
B4.51 (A~8Y34.52,4, 6
94'52 I (ER)lLo 6;409:406
@4-6@'T'!23'I;SC;%8-®4 XT»YT>26 FOUT(BO,1.,5)
a4, 73 IF (ERY4.8,4.9
B4.80 T %6 ER =
G499 R -
1413 5 N=g : '
1429 1F (D-9@>14.351p (1380-M)14.9;5 N=1003G6 14.90
1438 1F (30-D)14.951F (M-3000)14.935 N==10¢
14.90 R
d) Print contents (plate data only) of tapes: SPOT CHECK.

tapes, programs are provided that give mainly plate data for the record,
These are described in the following Paragraphs. These Programs do not
give the full data: they are used only to spot check the contents,

1.

Contents of T7 or T8: this program may be acquired by setting
SW(1,7) and typing G (return). It is denoted LIST PLATE DATA.
The program is given below. It ig valid for up to 71 records.

ai



¢ oro$.5)

G2.01 A& TLIST PLATE DATA T7 OR TE?,U, 155 BM=160

WFIRST REC="sRF,>" LAST REC="sRL," OK TO GO?"sA,!

$42.10 A
B2.12 I (A-QY)2-1,2-2,QEIU) s mr

‘ | K 216> 3 4.
gg:gi ? giégéigiigm?g),FTAKL(BM,E),%a.ml FTAKL(BM:A)iIQ;%a .
pe.26 T FTAKL(BM,6>,FTAKL<BM,8),FTAKL<BM,1@),%5.ﬁ2 FTAKL(BM» 12) /106
p2.08 T %501 FTAKL (BM» 14) /18, %5.02 FTAKL (BM» 16> /169

2.3 T %3 FTAKL (BM» 18) » FTAKL (BM» 2025 1 |
9949 1 C(RL-RF)2.98,2.98355 RF=RF+1350G 2.2 :
32.98 T "DONE"s13Q _ =
¥

2. Contents of IBM tape: this program may be acquired by setting sw(l,10)
and- typing G (returm). It is denoted READ IBM. The program is given -
below.

(PRuG. 21)

15.01 T "READ CONTENTS OF IBM RECORDS." S - o

1502 & BI=16:A " FIRST/LAST I="1,11,!

15.83 1 (I1)15.98,15+98,15.04

15.804 X NAMEC1)3X RUNDC@)

15.06 A "N0O. REC TO SKIP=",N3;X ADU(2%N) :

15.38 A “TYPE=T OR CRT=V?",A3I (A-BT)15.12,15.14,15.12
15.12 X SWIT(~1)3X STAT(1,980,1)

15.14 X 1BMBC(BI);¥X IBMR(BI+8) ‘15,98 X STATC~1)3T “END",!3:Q
15.16 F D=03,2,103T %5 FTAKL(BI,D) 15.99 Q

15.17 T 13F J=1,83T %7 FOUT(BI,IsJ)

15418 1 (I1-1)15.19,15.195S I=1+13G 1517

1519 T 13X STAT(~1)3G 15.92

_APPENDIX F. TAPE TRANSFERS FOR AME DATA

The available sequences for the transfer of AME data from tape to tape is
shown in the following diagram.

a)

b)

T7 |l A T8

Perm.Store emp.Store

DISK

From disk to T8: this transfer is dome automatically during the process
of measurement and no further steps by the operator are needed (once he
specifies the record ST on T8). The storage of data on T8 (which is

the AME/SM program tape) should be regarded as temporary.

From T8 to T7: this transfer is carried out by the operator who wishes
to transfer from tempdrary storage on T8 to permanent storage on T7.
This program may be acquired by setting SW(1,4) and typing G (return).
This switch position is denoted DATA:T8 to T7.

The program is shown below which is valid for more than one record
at a time. Tt is valid for up to 71 records.



(PReG.22)
22.099 T "TO TRANSFER AME DATA FROM T8 TO T7"s 1

B2.10 A "STARTING REC ON T8".SX3T 135 TX=5%X*16

g2.12 A "NO«. BEC TO TRANSFER 'LNSIT 135 N=t

@2.14 & “STABTING REC ON T7"sSY3T 135S TY=SY%1l6& ;
B2.40 5 BI=16 ;
P2.66 A "FILE ON T7T"3A31 (A-BY)2.1052: 7052416 ;
B2.70 S N=135 TY=S5Y*ig !

@282 X MTAK(BI.TX,16,8Y3x MPUT(BI-TY»16:7)

P2.82 S THA=TX+163S TY=TY+1635 N=N+131 (NS-NIF2.91,2.8052.85 N
@2.91 T ™ DONE'™;A *» MORE?™sA3T 151 (A-00Y)2.92,2.10,2,92 e
#2.92 Q ‘

*

¢} From T7/T8 to IBM tape: this transfer is carried out by the operator who

wishes to transfer to the IBM tape so that reductions at the TBM 360
computer may be performed later. The Program is written so that the
origin may be either T7 or T8 and more than one record may be transferred.
This program may be ‘acquired by setting SW(1,10) and typing G (return).
This switch position is denoted DATA:T7/18 to IBM. '

The program is given below, It is valid for up to 71 records on
one DECtape. '

 (FRuG.19) |
92.01 T “DATA _FROM T7/T8 TO IBM TAPE™:S BM=]6g
P2.92 ¥ NAMEC]) _ L
9293 X RUWND(O) - “ .

OE+18 A I“START 6N 1BM AT BOT2*,J;] (J-0Y)2.12, 2.2
02412 IF (J=ON)>2.1,2.3,2.1

B2.20 ¥ IBME(®)

02+21 G 2.4

92.30 X HUNT(B)3X BAK(1.133X ADUC1)

@2.48 A IMFROM T7 OR T82",U

82.56 A "FIRST/LAST REC="TB,RL,1;g TB=TB*165S RL=RLx*16
02+ 63 X MTAK(BM: TB,16,U)

B2+ 62 X IBMW(BM);X IBMY(BM+S)

42«64 1 (RL-TB)2.92,2.9255 TB=TB+1656G 2.6

B2+92 A “MORE RECS?",4, 0131 (A-0Y)2.98,2.59,2.98
82.98 X EOF(G)3X EOF(G)

B2.99 T "DONE",1;Q

k




APPENDIX G.

PDP8 DISK SPACE ALLOCATION

For the various AME and S5M operations the following standard assignment of

disk storage locatioms is employed.

+

SYMBOL BLOCKS |
(BR=8) - 1- 15
BI 16~ 31
32— 47
48— 63
64— 79
80~ 95
96-111
112-127
BN 128-143
BO 144-159
BM 160~175
BS 176-191
BT 192208
209226

Each of the above sets of 16 b

capacity of 125 images (8 words of
(see App. H).

‘USE

(BR=8 gives measuring sequence)
Survey from tape

Temporary storage (rarely used if at all)
AME detailed output buffer '
AME, final output buffer

SM temporary storage buffer

(general temporary storage)

(no tape transfers permitted here)

locks represents one record, which has a-
24 bits each) plus plate data information

Storage of Constants Starting at Disk Block 1

- COMMAND USE B
X STOR(L,43AX) -
X STOR(1,8;BX)
§ gigggiiié;gﬁg | . Plate alignment constants
X STOR({1,20;BY) -
X STOR(L,24;CY)
X PUT(1,28,1357) Check word
X PUT(1,29,T0) DECtape output record number
X PUT(1,30,I) Tmage index.
¥ PUT(1,31,IC) Star index
X PUTL(1,32;UX)’ _{Pi star:PMA
X PUTL(L, 36;UY) Pi star:PMD
X PUTL(1,40;UZ)

Pi star:Yes or no

37



APPENDIX H. AME AND SM FORMATS ON DECTAPE

Survey and Data Formats for an Image.

The content for each image is somewhat different for the survey and the AME
data but both contain 8 woxds (24 bits each) each. :

WORD __ SURVEY AME DATA
J=1 sC 5C Wl Star number.

2 X1 X0 W2 . .
3 YT Yo W3 ;} Coordinate as integers,
4 s " B W4 S=system, B=0(central), 1(lst gr.), 2(2nd gr.).
5 0 —— W5 O=order.
6 cqQ PH We - CQ=10-C+q. PH=photometry,
7 E 50CQ w7 E=0(normal), 1(HPM), 2(Var.),
8

B . D W8 D=diagnostics code (See App. ),

The value W for the word J for image I may be acquired by the command
‘ W=FIN(B,I,J), ey

where B 1s the block-location on the disk whe;gfthe,information.resides (see App{ G).

For convenience, we write S0CQ=1600" S+100¥0#BXeEen. TFor survey coordinates (J=2 or 3),
divide W by 100 and for AME data divide W by 10000 to ohtain mm units,

Arrangement of Contant of a Record.

Each record is subdivided into two equal halves of 8 blocks each for a total of
16 blocks. : ' ' :

First 8 blocks 20 words | 496 words (62 stars) 516 words
Second 8 blocks 204 words (63 stars) {12 words 516 words

SUM =.1032 words

The total number of words allotted for plate information is 20+12=32 words and the
number of words for star data is 496(=8x62)+504(=8x63)=1000 words. With 8 words per
image, this permits 1000/8=125 images to be stored per record. Words are defined
here as 24 bits each for double~precision integers throughout.

The plate data may be written by the command X PUTL(B,I,N) for image I and
word content D and recovered by N=FTAKL(B,I). The star data may be written by the
command X SAVX(B,I,Wl,WE,W3,W4); X SAVY(B,I,W5,W6,W7,W8) where the W1, w2, . . ,
are defined in the table given above (all 24-bit integers).

Arrangement of Images on Several Records,

For a plate containing several hundred (>125) images the count for the image
number I runs smoothly from ome record to the next. There is another index IC
that counts images within a record from 1 to 125. The first and last image for

" each record is given below.




RECORD FIRST _ LAST BLOGK{SURVEY)

i I= 1 1=125 16- 31
2 126 250 32~ 47
3 251 375 48~ 63
4 376 500 64~ 79
5 501 625 80- 95
6 626 750 - - 96-111
7 751 875 112-127
8

# 876 1000 _128-143

#Note: Be careful in storing over 875 images on the disk at ome time, i.e., in
the 16 blocks from 128 to 143. This is the temporary storage location
BN=128 which may be used in certain operations (rarely used 1f at all).

Arrangement of Plate Data in 20-Word Header of Record.

Tt is assumed here that all plate data consists of 24-bit words (2 PDP8 lZ-bit
words), so that everything is given as double-precision (%) integers. There are 20
such double-precision words available at the beginning of each record for any '
information that the operator wishes Lo preserve. In addition, there are 12 more
such words free at the end of each record after the 125th image space. The 12
words at the end are generally not used. '

1t is convenient to adopt a standard format as far as contents of these plate
data words are concerned. Words D=28 (for number of images NI) and D=34 (constant
— 1234 used as check in reading récords) - are essential for a record.

. PDP3  IBM e PDP8 IBM

WORD WORD

D K USE NOTES i D K USE NOTES
0 FIELD - ' 1008 505 ——
2 2 RH ‘ 1010 506 —
4 3 RM XX.X*10 , 1012 507 -
6 4 DD - : 1014 508 -
8 5 DM . 1016 509 —_—

10 6 PLATE : 1018 510 ——

12 7  FEPOCH* XX.XX*100 1020 511 e

14 8 TEMP XX .X*10 ‘ 1022 512 ———

16- 9 PRESS XX.XX*100 1024 513 ——

18 10 QUAL. 1026 514 ———

20 11 COLOR 1=blue,2=yellow 1028 515 —

22 12 _ ORIEN 1=0°,2=90°, 3=180°, 4=270° 1030 516 ———

24 13 —_—

26 14 -

28 15 NI Total No. images for plate

30 16 —-—

32 17 -

34 18 -1234 Check word

36 19 ——

38 20 -

4FPOCH from 1900 + XX.XX

Plate data may be written by the command X PUTL(B,D,N) for data N at starting block
B on the disk. It may be acquired by the command N=FTAKL (B,D).

!



APPENDIX I. READING AME DATA FROM IBM TAPE WITH IBM 360 COMPUTER

The AME data when transferred to the IBM tape (see App. F) may be read from
the IBM tape at the IBM 360 computer with the following simple Fortran program.

Example: 7
DIMENSTION I(1032)

READ(8) (I(X), K=1,516)
READ(8) (I (K), K=517,1032)
WRITE(6,1001) (I(X), K=1,10) 7 .

1001 FORMAT(10X,1018) j‘ Write out plate information.
WRITE(6,1001) (I(K), K=11,20) :
WRITE(6,1005) (I(X), K=21,1020) Write AME measures(integers) (8 words

1005 FORMAT (10X, 818) per image),

99 sTop ‘
END

]— Always go in pairs.

¢
A

App. H. These are as follows for final AME output starting at K=21: 1=SgC, 2=X0,
3=Y0, 4=B (image), 5=zero, 6=PH, 7=S0GQ, 8=D. :

Example:

A more specific write-out of the AME final output is given, for example,
in the AMETST program described in App. L. A portion of that program is as follows
for record N (of several records NN in all):

N=1 . .
1 READ(8) (II(K), K=1,516) -
READ(8) (II(K), K=517,1032) [ ~1ways in pairs.
FIELD,(N)=IZ(1)
. RAH(N)=II(2)
RAM(N)=I1I(3)
DD(N)=11(4)
DM(N)=II(5) Plate data,
PLATE (N)=1I(6)
EPOCH (N) =11 (7)

LAST(N)=11(18)
I=1 ,
C-AME final output for each image.
2 SC(I,N)=II(21+M)
: XO(I,N)=II(224M)
YO(I,N)=II(23+M)
B(X,N)=II(24+M)
PH(IL,N)=I1(26+M)
SOCQ(I, N)=IT(27+M)
D(L,®)=TL(28+M)
IF(125~1) 10,10,3
3 I=T+]
M=M+8
GO TO 2

C-More records to be read (up to NN specified at beginning of program)
10 IF(NN-N) 99,99,11 :
11 N=N+1

GO TO &

99  STOP
END

<25 always zero.



These examples should be adequate to demonstrate the manner in which the IBM tape
may be read at the IBM 360 computer.

The standard IBM control cards may be found with existing FORTRAN programs.

_APPENDIX J. LEAST SQUARES SUBROUTINE (Program 15)

At several stages of the AME/SM operations least squares solutions are made: s

a) Plate alignment (Prog. 14): to correct survey positions to switch images
on plate in AME. :

b) Measurements check (App. D): to compaxe direct against reverse plate
measurements. : : :

¢) Measurements check (App. D): to compare two plates measured in the same
orientation (direct vs. direct or reverse VS. reverse) or the same plate
measured repeatedly. Note that in certain cases the residuals in X and
Y may be regarded as one-half the proper motion displacement in microns.

Tn each case the equation of condition, written separately for X and Y, contains
~ three unknowns and may involve up to about 10 equations of observation (any more
will result in exceeding the capacity of the core of the PDPB).

The way the programs are written is that the manipulations involving the
observations are performed separately in the programs noted above and then the
least squares subroutine is caled [X CALL(15,2,1)}. There the normal equations
are formed and then solved for the two sels of three unknowns: a=AX, b=BX, c=CX
in X and for d=AY, e=BY, £=CY in Y. The brackets] ] are a standard means of
denoting sums. Example: [XX]= % 34%4. '

Below is given the schemelf%r performing the least squares golution for three
unknowns. Linear terms for only zero point, scale, and orientation are included.
For the specific applications to which this program is applied, this form of the
equation of condition is adequate.

Equations of condition --—
| a-X#beveesL  in X

d-X+e-Y+f==Ly in ¥,

where LX=X(measured)—X(surveyed) and Ly=Y(measured)—Y(surveyed).

Normal equations in X —-
[XX]a+[XY]b+[X]c=[XLX]
[XY]a+[YY]b+[Y]c=[YLX]
[X]at+[Y]b+N-C m[Lx]

- golutions for umknown constants a, b, ¢ ——

Set 1t
[XY][XX]a+[XY][XY]b+[XY][X]c=[XY][XLX]

X1 [XY Jart (KX 1YY To+ (K] [¥ o= XK YL, ]
Set II: -
[x¢][X]a+[XY] [¥ 1b+N[XY Je=[XY] e,
[X] [KY Jar+ [X] (XY 1b+[X] [¥]e= (K] IV ]



Set IIL (differences of lines in Sets I and II):

{[XY][XY]-{XX}[YY]}b+{[XY][X]f[XX][YJ}C*[XY][XLX}~EXX][YLX]

{[XY][Y1~[X][YY}}b+{N[XY]—[X][Yj}c=[XY][LXJ-[X][YLXJ

For convenience write the termg —-

A(L=[XY][XY]~[XX][YY] ' A(8)=[XY][Y]-[X][YY]
AQ2)=[XY][X]~[XX][¥] A(5)=N[XY]-[X][Y]
A(3)=[XY]{XLX]~{XX][YLX] A(6)=[XY][LXJ—[X][YLXJ

Rewrite Set III as ——
A(l)-b+A(2)~c=A(3)
A(4)-b+A(5)-c=A(6)

By elimination we get —-
A(4)'A(l)-b+A(4)-A(2)=c=A(4)‘A(3)
A(l)‘A(4)°b+A(1)‘A(5)'c=A(l)*A(G)

Finally the constants are —- ,
c={A(4)-A<3)—A(l)-A(6)}/{A(4)-A(2)~A(1)-A(5)}
b={A(3)~A(2)-c}/A(1) ‘
a=LIXL, 1-b[XY]~e[X]}/ [Rx]

The sblution in Y is identical: simply replace Lx by Ly throughout

-{not shown here): : . :
f={A(4)-A(3)—A(1)-A(6)}/{A(4)-A(2)~A(1)-A(5)J
e={A(3)-A(2) -£}/a(1) * )
d={[XLy]~e'{XY]—f'[XJ}/[Xx}

where ngi '

A(3)=[XY][XL, ]-[XX][YLYJ

A(5)=[XY][Ly]-[X][YLy]

In program 15 we use the following notation: ST(M) for M=1,11,

ST(1)={X] ST(5)=[YY] .ST(9)=[XLy]

ST(2)=[Y] ST(6)=[XLX] ST(lO)=[YLy]
ST(3)=[xY] ST(7)=[YL, ] - STAD=[L]

ST(4)=[xx] ST(8)=[L ]

The corrected coordinates are computed from thege (application-a):

XI(cofrected)=XI+{AX*XI+BX*YI+CX}
YI(corrected)=Y1+{AY*XI+BY*YI+CY}

where XI=XT-250 and YI=YI~250 are given origirally (in mm).



- Below is given the least squares program.

(rros.15)
#2.%1 C-LEAST SQUARES
B2.20 F M=1,1135 ST(M)=0 : ‘ _
32.28 F N=1,NS535 LRX(NI=XM{N)=XR(NI;S LY(N)=YM(N)-YR{N)
G224 F N=1sN5335 XRCN)=XR(NI-25035 YR(N)=YR(N)-250
pR.26 ¥ N=1sNS5:5 STC1I=STC1I+XRINDIIS STC(2Y=STC2)+YR(NY
G2.28 F N=1,N535 STC3)Y=ST(3)+XRNIFYRIND '
(2.30 F N=1,NSiS STC4)=STCAI+XRINI*XRIND
$2.32 F N=1,WN535 ST(S5Y=STC(5)+YR(NI*YR(N)
P2.34 F N=1,NS35 STCEY=STCHI+XRINI*LEND
PNR.36 F N=15NS335 STC7Y=STCT)+YRCNI*LKND
@2.38 F N=1,NS533 ST(EY=ST(B)+LX(N)
Po.40 F N=1,NS35 STC9I=STCOY+XRINI*LY (N
@go.42 F N=1,N535 gT¢10)=STCIGI+YRINI*LYLN)
Bo. 44 F N=1,NS535 STCL1Y=8ST(11)+LY(ND
B2.590 S AC1)=STC3Y*STC3)=STCAI*ST(S)
F2.52 S AC2Y=STC¢3)%STC1Y=ST(LI*ST(2)
BRe54 S AC3Y=STC3I*STC6I=STLAI*ST(T)
P56 5 ACAY=ST(3)I%ST(R2)=ST(1I*5TC3)
P2+58 S AC5)=NS®ST(3)»=ST(LI*5T (2D
G2. 68 S ACE)=ST(3Y*STC(BI=STCLI®ETCTI
B2 62 S ACTY=STC3I*ST(9I-STCAI*STLIA)
p2.64 S ACE)I=STCAI*STC11)~5TC1I*5TCIB)
pe. 78 5 CX=(A(4)*A(3)~A(1)*A(é))/(A(A)*A(B)-ACID*A(SJ)
Fo.72 szx=<A<4)*Ac3)—aca;*ac2>*cx3/<Aca>*Ac1))
P2.74 S AXz(STc6)~ST<3>*BX—ST(1)*CX)/ST(4>
B2e16 S CY=cac4)*ac7)-Acia*azaa)/cgcA)*ac3>-A<1)*A<5>)
#2.78 S BY=(A(4)*A(7)—Q(&)*A(B)*CY)/(A(Q)*A(1))
Pe.8G S AY=(ST(9)—5T(3)*BY—ST(1)*CY)/ST(Q)
?92.92 T 1"ALIGNMENT DONE"

¥ ENDC@)

F2«93

i

APPENDIX K. SPECIAL AME TEST PROGRAMS

Full Count Check (FCC).

The purpose of this program is to check that the full range of the X
Y scanner and micrometer read-out systems are up LO the standard values.
not, it denotes some sort of hardware malfunction that needs attention.

This program may be reached by the switch on the FDP 8 control panel

denoted FULL COUNT CHECK (FCC).

The printed output is the following (0=, 1=Y):

FMICR(O), FMICR(1), FSCNR(0), FSCNR(L).




The expected values in units of "counts" (microns/2) are these:
5015 - 5008 1242 1250

The observed values should normally not depart more than one or two counts
or so,

- Below is given the computer progrém.
(Prec.5) a _ | B

29.60 X AMEC(#)3X CLERC(6) -

29+ 75 A 1"™N0. FCC TRIALS =SNS5 A=036 29.94

29.89 X GMIC(Es1)3X GSCN(Ps1) ) ;
29.82 F J=0,20835 A=A , j
29.83 5 A=A+] {
29.84 IF (FSCNS(MX)+FMICSCMX)H2*MX)29»84;29c86:89-84'

22+86 X AME(@)3X CLERC6) : ' }
29.88 IF (FSCNS(HM)+FMICS(HM)*2*HM)29-88:89.9;89-88

29.99 T 134 :FMICRC@):FMICR(I):FSCNE(@):FSCNR(I)

29.94 IF (A-N)29.8

29,99 R

Check Scamner and Micrometer Repeatability.

A short computer program is provided that gives automatically repeated
values for X and Y scanner and micrometer measurements for a single image.
Then, at the end when SW(3,2) is turned up, the averages are printed as well
as the carriage position from the encoders. A1l figures are in mm units,

The sprogram may be acquired only by calling as follows:
X CALL(1,6) or X CALL(1); ¢ 6.01.

After the program is in core, make a setting with the Joystick on some image
when instructed by the printer: press SW(3,11) to initiate the measuring
cycles. These repeat automatically until terminated by turning SW(3,2) to
up. To continue a new set of measuring cycles on the same or different
image (after using the joystick to center the image): press SW(3,11) again.

Below is given the computer program. ( PRes, |)

23410 F J=1,2003S A=A

36«81 T !t “MEASURE CHECK (SWIT(3-2) TO STOPI", I™SET STAR!*: ¥ JOY (3D
d6.32 T 17 MICR SCANNER SuM” :

6:35 T 1v X .Y X Y X . Y

d6+19 S N=@J3S AX=0;S AY=03S BX=035 BY=83$ TX=035 TY=0

J6¢12 X AME(3)3X CLERCG)3X AMECL) A

96«15 S HM=2560

G623 D 3

@630 1 CFMICS(HM)+FSCNS(HM)~2*HM+FPHOS(?@Q)~512)6-31:6-35:6-31
56«31 IF (FSWIT(35113)643,6¢3;T '"RESET";X CLERC6)3X JOYC(BI5G 6.1 ;
KM=FMICR(D)I /535 YM=FMICR(1)/5;5 XS5=FS5CNR(@)Y /538 YS=FSCNR(1)/5

46435 5

D636 S XM=XM*F.9943

D643 S5 TX=TA+XM+XS; S TY=TY+Y¥YM+YS
Pe6e50 S AXEXM+AX5$ AY sYM+AY

06«60 S BX=¥XS8+B¥:S BY=YS+BY;S N=N+!}
G6eTB T 125.31 XM:YM:KS:?S:XM+XS:YM+YS

689 IF (FSWIT(3,2))6412,6.12

B6+85 IF (N-2)6.92

B6+990 T 1 Z5.01 AX/N,AY/N;BX/N:BY/N,TK/N:TY/N
692 T %25.02 FLOCCA) 740, FLOCC1) /40

D694 T "™ -SET STAR",1!1,:¥% JOY(AIZG 6.1



APPENDIX L. AME QUADRATIC INDEX-LINE AND MAGNITUDE ERRORS

The AME quadratic errors of the X and Y index lines and the magnitude effect
have been investigated on numerous occasions in recent years. The IBM 360 computer
program AMETST, now modified to accept IBM tape data input, has been used for this
purpose., It involves the comparison of direct and reverse measurements of a test
plate at the AME,

AME Quadratic Index-Line Error

The program AMETST is based on an equation of condition that involves the
usual three linear terms, as well as the terms Y2 in X and x? in Y. In earlier
investigations other position-dependent terms in the comparison of direct and
reverse plates were found to be not gignificant. No account is taken in the
formula for the effect of the AME magnitude error. This dis determined later from,
the residuals. '

From the rvesults of a number of reductions carried out in 1973, it was found
that the X2 term in Y was not significant. The Y2 term in X is well-defined and
appears to be unchanging over the period in which the plate measurements were made.

Direct and reverse measurements made with the AME may be corrected to obtain
coordinates with no error by

XD(corr.)=Xb(meaé.)+CORR,
XR(corr.)=XR(meas.)—CORR,



where
CORR=O,001318*(YD(meas.)~250)*(YD(meas.)—ZSO)/IOOOO
=0.001318*(YR(meas.)~250)*(YR(meas.)-ZSO)/loooo
As can be seen here, the value of CORR may amount to 0.005 m at a distance of
200 mm from the plate center,

AME Magnitude Error

The AME magnitude error in X(meas.) and Y(meas.) is found from plotting the
residuals of the AMETST Program against photonpeter reading. The correction may
be divided convenlently in two parts at P=16,5 where P is related to the iris
photometer readings RH hy

P=PH/250<16, 5.

The convenience of this division may be seen from the following schematic figures
for the magnitude effact, ' :
VY

VX

< F z

( .- L/-CS-P L cop
: \\f—cff i

{ | 1 . ! {
= 200 Li2s  Jgase PH 3200 “ezs Yise  pH
{g.0 tio  p 130 e (90 P

For VX vs. P the curve shortward of P=16.5 may be represented approximately by a
term of the form Cl'P#and“longward;bf'it:by Cz-Pz. For VY vs. P the curve shortward
of P=16.5 is represented by C3+P“ and longward of it by C4+P. For both VX and vy
there is an interval around P=16.5 (PH=3800 to 4300) where the curves are flat

and slowly changing (VX=0.0, v¥=0.0 microns), : :

The results of numberous tests made during 1973 were averaged in order to form
the table given below for the empirically defined error curves, '

PH PH/250 VX VY
3250 13.0 +1.1p +1.5p

3375 13.5 +1.0 +1.2

3500 14.0 +0.8 +0.8

3625 14.5 +0.6 +0.6

3750 15.0 +0.5 +0. 4

3875 15,5 +0.3 +0. 2 3800
4000 16.0 +0.1 0.0

4125 16.5 0.0 0.0 FLAT
4250 17.0 -0.3 +0.1 \ 4300
4375 17.5 ~1.0 +0.6

4500 - 18.0 ~2.0 +0.8

4625 18.5 ~3.2 +1.0

4750 19.0 -5.1 +1.4



Over the whole range of 1500 units (3250 to 4750), or 6.0 magnitudes, the range
of VX is 6.2 microns and VY is only 1.5 microns.

These curves may be represented by the following formulae where the numerical
value of the coefficients were obtained by trial and error at the PDP 8 computer.

PH < 16.5 (byight images)
XD(corr.)EXD(meas.)+(—0.32*P)/lOOO
YD(corr.)=YD(meaS.)+(+0.125*P*P)/1000

ot
XR(corr.)=XR(meas.)*(—0.32*P)/1000

YR(corr.)=¥R(méas.)—(+0.125*P*P)/1000

PH = 16.5 (faint images)
XD(corr.)=XD(meas.)+C—O.80*P*P)/1000
¥ (corx. )=¥, (meas. )+(0.550%F) /1000

or
XR(corr.)=XR(meas.)—(-0.80*P*P)/1000

YR(corr.)ﬂYR(meas.)-(+O.550*P)/1000

The above formulae are applicable for the correction of direct or of reverse
measurements separately.

Correction of Reverse Measurements into Direct Systen

In the comparison of direct with reverse measurements (see App. D) the procedure
is to apply the full correction for both the quadratic error and magnitude error to
the reverse teadings only. The result is the full reduction to the system of direct
measurements. This involves simply the doubling of the coefficients in the formulae
given above. Thse formulae are as follows:

XR(cqrr.)=XR(meas.)-[(0.002636*(YR(meas.)~250)*(YR(meas.)~25O))/10000

PH < 16.5 (bright)
XR(corr.)=XR(meas.)-(~0.64*P)/1000
YR(corr.)*YR(meas.)—(+0.250*P*?)/1000

PH= 16.5 (faint)
XR(corr.)=XR(meas,)-(~l.60*P*P)/1000
YR(corr.)=YR(meas.)—(+l.lO*P)/1000

APPENDIX M. PUTTING TIMING MARKS ON NEW DECTAPES

Before a new DECtape is used, it 1s necessary to put "timing marks" on it.
The steps for this operation are as follows.

a) Mount the DECtape called "Programs II" on the lower tape unit(=8) and then do
the usual "bootstrap.” The result is a typed period.

b) Transfer the "timing-mark program” from the lower tape (=8) to core by typing
TOG8 (return). The result is a typed DTA? Remove the iower "Program II'" tape
{no longer needed))to prevent accidental wiping out of its programs. Turn off
tape unit (from 8 to OFF). :



c)

d)
e)

f)

g)

h)

Take fresh tape from box; remove from plastic bég; cut off the 2-3 inches of
the sticky end. Mount it on the UPPer tape unit (then switch it to 8) —- be

Very sure that it is turned op by hand by no more than two or three turns.

Turn upper switches to REMOTE and WRITE ENABLE. Remove the lower panel of
the PDP 8 computer which contains the "lucite button "

Type 8 (return). The result is a typed DIRECT? '

At the lower panel turn the switch from NORMAL to WRTM in order. to write

timing marks on the fresh tape. :

OK? [YES OR NO],
Type YES (return), The Upper tape unit (called § now) turns through its full
length. The resylr is the typed message SET SWITCH TO NORMAL., The operator

Sets it to NORMAL and hits "return" at the teletype. The fape then spins back

and forth twice. There results the typed message DIRECT?. The operator then
removes the tape. :

If there are more tapes to be marked, then go to step e¢. NOTE: At step f type

SAME instead of MARK for the repeated process of placing timing marks on tapes.,

When all is done, return the PDP 8 to its original status,

[ WHEN ALL IS DONE, BE ABSOLUTELY CERTAIN THAT THE LOWER PANEL SWITCH IS SET AT

+TOGE (ralin) J e Danage pregron 22 fram Th "Posrims 27 % o .
= < Rewment Aopa " Pryspam @0, _
DTA? 8 (whun) _ g
DIRECT? MAREK, (/ofiw)
@201 WORDS.2702 BLOCKS.OK?[YES OR NO3J
YES (ufinn)
SET SWITCH TO NORMAL ( Agfuun)
Ce DIRECT? SAME {ufun)

SETUP? b Aok

DTA? &,
DIRECT? MARK

9801 WORDS,2702 BLOCKS.0K?CYES OR NOJ
YES '

SET SWITCH TO NORMAL

DIRECT? SAME

SETUP? =™

DTA? &,

DIRECT? MARK :
@201 WORDS.2702 BLOCKS.OK?[YES OR NOJ
{ES,

SET SWITCH TO NORMAL

DIRECT? SAME

SETUP? }

Y

Type MARK (return). The result is the typed message (1201 WORDS, 2702 BLOCKS*




APPENDIX N. CARE IN HANDLING OF MAGNETIC TAPE

1. Contamination and Damage

Dust, dirt, or damage to the tape can reduce or prevent the necessary
physical contact between the oxide surface or the tape and the read/write
unit. Signal strength may be sharply reduced or recorded information may
be completely obliterated.

Foreign particles, wear products, a crease, or any condition that causas
the tape to be 1ifted as little as 1/1000 inch from the read/write head will
cayse the signal to fall below the effective sengitivity of the read/write unit,

Perdodic cleaning of all tape units, particularly the read/write and
transport mechanism is required.

2. Damage Prevention

Recorded information comes within 0.007 inch of the edge of nine-track
tape. Tiny nicks and kinks caused by careless handling of the tape or reel
may seriously affect the quality of magnetic reading or recording. Damaged.
tapes are as ineffective as chipped or broken phonograph records.

Tapes that contain useful information must not be exposed to magnetic
fields with an intensity greater than 50 cersteds.

3. Irregular Winding

Tape will normally wind on the reel with some of its edges slightly
protruding.

In itself, this condition will not interfere with proper operation of
tape, but it requires that proper care in handiing tape be exercised by all
operatiag personnel. The exposed tape edges can be badly damaged by pinching
the edges of the reel. Handleé reels near the hub whenever possible. 1In
picking up reels, grip the reel between the center hole and the outer edge.

4. Wavy Edge

Two conditions may give magnetic tape the appearance of having a wavy
edge. One of these is curvature that occurs during the slitting of the tape.
If a short length of tape is spread flat on a clean surface, its edge will
not be perfectly straight but will show a slight curvature. This curvature
should not exceed 3/16 inch in 36 inches of tape. A nominal curvature is
present in almost all tapes.

Another condition that can cause magnetic tape to exhibit a wavy edge
results from edge damage. The tape reel can be improperly mounted on some
types of transports, causing the edge of the tape to receive undue wear and
become burred. A warped reel can.also cause this type of edge damage., This
burr causes one edge of the tape to be slightly thicker than the other. When
wound on a reel, the tape edge with the burr will wind to a larger diameter
than the undamaged edge. In time, the edge of the tape with the burr will be
permanently stretched. A tape in such condition proves unpredictable and
generally unsatisfactory. Read errors, usually random and nonrepetitive, are
encountered. .



To clean Mylar tape, wipe it gently with a clean, - lint-free cloth moistened
with the recommended transport cleaner. Carbon tetrachloride and vythene .
must not be used for cleaning magnetic tape undexr any circumstances,

Periodic inspection of reel containers should be established. Remove
any accumulation of dust by washing containers with a household detergent.

APPENDIX O. MOUNTING AND DISMOUNTING IBM TAPE

Mounting IBM Tape

1. Plug in 120 v AC cord to wall outlet (this acts as on-off switech),

2. Press LOAD FORWARD SW 1X in order to release drive so that the tape may
be mounted in next step.

3. Remove the IBM tape from the plastic case: remove the red platic tape
grip. If NO WRITING (OR ERASURE) is to be donte, then remove the yellow
protective ring; if WRITING (OR ERASURE) is to be done, leave the ring on.
Mount the tape onto the lower drive: first pull out the metal locking clamp
and then mount. the tape so that the loose end is on the Lop side and free
to be pulled to the right (see figure). Push back the metal locking clamp:
if it is not done it can break the window of the door. Never force the
tape reel to turn,

' RULE: The first and last support
points are those fixed in position.
The ends of rhe two moveable arms
are second from start and end.

D METHOD: Starting at the lower reel
run the tape as shown and end it
% on the bottom side of the upper
;§ reel ~- using the finger in the
hole to keep the tape from slipping
Rea? off. Turn the reel two or three
Starved  turnms.,

4. Press LOAD FORWARD SW_for second time to bring up the tension in its
looped tape. : .
3. Press LOAD FORWARD SW for third time to run tape to BOT ("beginning of
tape") marker. :
6. See that PDP 8 computer is on and ready to 80. Then press ONLINE SW once
- (not more) so that tape is ready to read/write/erase. NOTE: If ONLINE SW
is pressed a second time it will go "off-1ine."

Removal of IBM Tape

The PDP 8 computer 4y or may not be on to remove tape,



L)

NOTE:

U P~

See that 120 v. AC cord is plugged to wall outlet [this acts as on/off SW].
Press ONLINE SW once to turn if off (if not already off).

Press REWIND SW once: wait until tape comes back to BOT.

Press REWIND SW once again: tape becomes free of upper reel.

Press LOAD FORWARD once: lower reel becomes free so that tape can be wound
on by hand. o

Pull out the "metal locking clasp" on the lower drive and extract the tape
and return it to the plastic case [attach red plastic tape grip and yellow

- ring (if not yet on). Return the metal locking clasp to the flat position

[so that the glass window of the door will not be broken].
Unplug the 120 v, AC cord from the wall outlet.

The operators at the UCSC Computer Center wish that the yellow protection
ring be left off when they use the IBM tape. If such a ring is required
according to the instructions provided by the AME/SM persomn, the computer
center operator will provide one (but is taken off and left by them after
the IBM 360 job is done).

APPENDIX P. LOADING PAPER ROLL ON TELETYPE

Below is shown the proper way of loading the paper roll into the printer. The
path for the paper is obvious. The only caution is that the paper should run under
the thin rod.

T R ok - F

¢ URUCTD

?rwm#

T\ PRIMER
i I R
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APPENDIX @ |
FOCAL COMMAND SUMM_'ARY
? g
Command . Abbe Example of Form ': g Explanation
-TYPE T ' A TYPc FSQT (AL ! 3+FSQT (B)) : Evaluates express:on, types out =
f. and result in current output formct
TYPE "TEXT STRING"} ,' : 'types text. Use | to generate ;:mt
‘ : : Ll carriege return line fead, S
WRITE W " WRITE ALL ' : FOCAL prints the entire indirect
- ; : ; program. .
WRITE 1 ) ~ | - FOCAL fypés out all group 1 lines,
| WRITET.T - ' FOCALprintsline 1.1
IF R S ol 1.2,1.3,1.4; . Where X is identifier or exprés-sfqn.‘:’

AY
Control is transferred to the first, second, or third line number if (X) is less than, equal to,
o grearer than zero respectively, If the semicalon is encountered prema?ure!j then the remginder of

tne line is exacuted,

" e e i ——

Enables edmr‘g of chczmcrers on

MODIFY. "M " "MODIFY 1.15 :
‘ : Emel'l5 o R

The nexf character typed becomes the search chgmc#er. FOCAL will position itself ofter

the search character; then the user may : ]
- a. fype new fexf or : _' B ‘: .
b, form-feed to go to the next occm‘ence, or ‘ 5
c. bell to change the search characrei’, o ‘
d, .— rubout to dalete backwards, or S }
e left arrow to kill boca-:wards, oF g

f.. corriage return to end the '_Iina, or
g. line~feed o save the rest of the lina.
QuIT QL QUITor *or con?ro!—{l: B _ N Reaurns comrol to.user.
RETURN SR RETURN Terminates DO subroutines
s A
A

Coe
e T e D e

SET SETA=5/8 " SCALE(B) s . _Subsh?uhon statement

CASK ASKALPHA G +2 %) =7 11 FOCAL types a colon for cach
[P ~ variable; the user types a valus o

i daf"’ne each variabla.

- b 4 pagmen e,




i

' GOTO

Command

COMMENT

CONTINUE
DO -

" ERASE |

% -

~ FOR-

- GO

Abbr

- C

Example of Form -

'C ~ compute area

Explanc;'ﬁon
st ibhkdashbivets

1f a line begins with the lotter C, '
the remainder of the lins will be

. fignored,

C - ignore ?empororily‘:"__

DO 4.14

DO ALL |:
CERASE | :

ERASE2 |

ERASE 2,1 °

ERASE ALL

'.FORI=X:)'IZ; TYPEI o _'.

e B

GO

e o 4 — AT —bt

GOTO 3.4

P
=\

- Square Roof

- Absolute Valua

FSQT -
FABS
FSGN

CoAL
FEXP .

FSIN
FLOG.

and - FCOS { ),

- Naperian Log

"Execute line 4.14; return

Execute all group 4 lines, return
when group is expanded of when [-N—
RETURN is encountered. o

Execute entire indirect text as @ .
subroufine., T

" Erases the symbol table.

~ Erases all grou;ﬁ 2 lines.

Deletes line 2.1, .
Deletes all user rext.

The command siring following the

semicolon is executed for each value;
X,Y,z are constants, variables, or .~
expressions. x=initial value of 1, o

~ y=value added to 1 until I is greater -
" than z. yis assuraed =1 if omitted.

_ Starts-indirect program at lowest
~ numbered line number.

Starts indirect program at line 3.4

C - The Fourteen {14) Functions are

()

{. )

) < Sign Part of the Expression
v FITR (. ) - = Integer Part of the Expression

{' ) Aol S maiots -

()

()

A{)

~'Natura! Base to the Power

FATN () = Trig Functions
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APPENDIX B
ERROR DIAGNOSTICS *

- Tabla B-1 oo

. Eror Diagnosties of FOCAL, 1969
Location ' Code .- Meaning
200.00 Manual Start given from console, Lo
201,00 Interrupt from keyboard via control~C, * ~ o
" 0250 701,40 Wegal step or line number used. S e
0316 ©201.78 Group number is too large., o
0340 201.96 Double periods found in q line number,
0351 ?01.:5 Line number is too large., ;
0382 . 701,;4 Group zero is an illegal Jine number, .

0440 - 202,32 Nonexistant Group referenced by 'DOY, - '
0464 .. 702,52 - "Nonexistant line raferenced by 'DOY, - ’
0517 202.79 . ‘Storage was filled by plsh~down fjst, N
0605 1 ?203.05 Nonexistant line used after 'GOTO! or 5%,

0634 -?03.28 lilegal command used. - o
{1047 704,34 Left of =" iy error in 'FOR' or 'SET', .
11064 - 04,52 Excess right terminaters encountered, -
. 1074 - 204,40 Illegal terminotor in 'FOR! command., Lo
1147 . 204.:3 Missing argument in Display command, © "
1260 ' -205.48 Bad argument to "MODIFY?, C
1406 - . 204,06 Illegal use of function or number,
1488 206,54 Storage is filled by variables. :
1626 207,22 ~ Oporator missing in expressien or double 'E', - -
|1 1646 - 7.38 No operator used before parenthesis, )
1 1755 ?07.:9 No argument given after function call, _
1764 - R07.;6 llegal function name or doubla operaters used,
" 2057 708.47 Parenthesis do not maich . D
2213 - 09,01 - Bad argument in 'ERASE! _
| 2551 . ?10.:5 . Storage was filled by text,
| 2643 - ?11.35 - Input buffer has overflowed,
5042 220,34 Logarithm of zero requested.
5644 . 923.35 Literal number is oo large..
- 6543 726,99 t Power is too large or negative, - - .- =
17 ?28.73 Division by zero requested. '
- 7405 - 730.05 Imaginery square roots required, - : :
o ?31.<7 Illegal character, unavailable command, or unaveilable
function used, TS :

*The abova diagnostics apply only to the version of FOCAL,

R NI
S e e f o
-
L)

-~

!]96?, Issued on fope DEC'-OB-AJAE-B_



LISTING OF COMPUTER PROGRAMS

X CALL () PROGRAM

1,6 Measure check.
2,2 Survey plate alignment.
3,7 To correct AME output on T7 or T8.
3,10 View by Index I,
3,12 ‘View by X,Y.
4,2 Survey: T7 to disk.
5,2 List plate data om T7 or T8.
5,3 List programs.
5,29 Initialize and full count. check.
6,1 Dispatcher.
7 Measuring process.
8 Measuring process.
9 Measuring process.
10 Measuring process.
11 , Measuring process.
12 ‘ Surveying process.
13 Surveying process.
14 AME plate alignment.
15 Least squares.

. 16,2 Survey: Replace by AME measures.
16,3 , Survey: Transfer from IBM to T7.
16,5 Survey: Correct.

17,2 Simple check.

18,2 : TV image check.

18,3 Survey: Type.

19,3 Data: Transfer T7/T8 to IBM tape.
19,4 i Delete stars on T7 or T8.

20 D vs. R measures check.

21,2 - ' Print: Output details from disk.
21,3 . Print: Final results from disk.
21,15 : Read contents of IBM records.

22,2 Data: Transfer from T8 to T7.

22,3 _ Print: From T7 or T8.

22,4 Photometry comparisons on different records.
23,3 Survey: Transfer from T7 to T8,

23,5 Add star to T7 or T8 (X,Y integers).
23,6 Pieces: Programs 17 and 20.

23,9 Pieces: Program 18.

24,3 Display positions on CRT.



.1
AL+ AR

93«14

SISEL B
DEL 2
Ae.N5
.19
N6.18
1615
Al 20
AGe 31
Ac 31
ARe 35
A6.36
TR« 473
BE. 58
e A
A6 T
A e 53
A6 B85
e 91
(36. 99
GE.94

-31.98
" 31.99

£-2RC. |
CALLCE, 1)

T
P

r

J=1,28(439 a=na

-3

PYOMMBASURE CHECK (SWIT(3,2) TO STOPY". I"SET STARIMIY JO7¢a)
P MICR SCAVIER Srpgr

pee X ¥t ¥ e ¥ yr

N=B35 AX=A3S AY=1;S BN=0315 BY=H:;5 TX=033 Ty=a

AME(?2) 3% CLERCEY X AMEC(1)

HM=25 &

3 .

CEMICSCHMD +FSONS CHM) ~ 24 HM+FOHIS (TAL) =512) 64 315 €e 352 6 31
FOoAFSRHITC(3,11)) 6. 3, €.35T IMRESET?5X CLERCE)SX JOY(MNSE €]
UM=FMICR(AY /535 Y= pdlrn<1>z%,s ¥S=FSONR(AI/S3S YS=ASONR1Y/5
XM= XM*4D.9943

TX=TX+XM*XS3S TY=TY+YM+YS

AX=XM+AX IS AY=YM+AY

OX=XS+BX3E AY=YS+AY;S N=A+1

17501 KMsYMs¥Ss Y55 KM+XSs YI+YS

IF (FSHITCR,0))6412,6412

IF (N-2)6.92
T ' Z5.01 AX/NSAY/NBX/NsRY /N, TYX/N, TY/N
T 25.02 FLOGCCA)Y /4@, PLOCCL /40
T "™ =SET STAR™s123X JOYCA)IG Eel

SOEVIN N e o T U e e

1
K END(M)

'

1.1
a1 .9a

D2.01
A2 B2

’ @P.'ﬁéi

2«25
A42.14
B2.11
A2.123
B2.14
A8.15
216
A2+ 17
A2 e 2%
A0, 9/5
a0,
L-?E'
7}(.‘.0 3?!
A0 . 414
AL 4]
Gge 12
A2.43
5P i)
A2 .55
DR« 51
AR 61}
A2« €5
A2« TH
1= I e
2. B0
0. K4
A2 G5

£31+98
*#31 .99

C-PRIG.2
K CALLC(As1)

T "SURVEY PLATE ALICGN", 35 BRI=163X SkTSCH)
A "SURVEXY ON T7 DR TB?™,U," FIRST/LAST REC=",8Y,N¥4,135 NR=YY-53+1
A MTARCBI »16%5N,16,0)
T (NN-53Y2.152.138 BI=BI+163S SN=SN+136 2.04
5 Bi=]16355 N5=13T 1"TYPE T« FIND STAR.PRESS RECIAD. S
A 1031 (JX2.8:52.2
5 HRNS)HY=FIN(RI,Ja23/134;5 8 YF(\IQ)—-FI\}fnY;J,?)/["‘Tﬂ
T Z6.882 XRNS5ISTRINS)
I (FSURV(-1))2.15,2.1538 XM(NS)ZFSURU(@)/QQ
5 YMNS)Y=FITRV(1)/2735 NE=NS+13F D=1,104;5 A=5
X SWTsSMY5G 2.11
S5 NS=N5~13¥ CALL{15,2:,1)
F N=1,8535 LXV) =LY (NY-AX*XRONY -BXkYR(N)=0X
F oaN=1s8N535 LYCY) =LY () -AT=X3(N)-BY&YR{NIY~-CY
13F N=1,NS531T Z4.01 LEXNI*1830,LY(NI*1A3T
USOLN DX?ANHI3T (N-AYI2.1A52.452.18
I 1638 I=i
SC=FIN(RBILILIIT (SOY2.TR,2.7TH
S X=FIN(NI»T,2)710035 Y=FIN(BI,I,3)/103}S S55=6IN(BI,1,4)
S DD=FIN(RI,I,53:5 CR=FINC(S3TI,I1,A)35 EE=FIN(BI,I1.,7)
5 DBR=FIN(BIs1,8)
S ¥I=H+{(A¥k({¥-253)+REA(Y-252)+(%K)
S5 YI=7+(AY ¥R (X -250)+RY*(Y~-254)+0CY)
¥ SAVN(RILILE0,XI*x1a0.YI%1AM,55);% QQUY(QI)I jﬁ:FQ;EE:QQ)
S5 [=1+4+131 (125-122.7,2.41,2.41
S BI=RBI+1A:5 1=]1:0G 2.4]
S SC=FINCRII-1,133X PUTLI(BIL3A,S5CY3X PUTLI(RI,32,T-1)
G AI=1aA35 SN=NY~NR+!
¥ MPUOT(BI 1 655N, ) 651002
L (NY=-SNYR2.098,2.9855 S9=50+138 RBI=BI+163G 2.82
T TDONE™s 130

LEp o L}
g -

~

|
X ENDCA)



5

WL e L LerriJte 3 ' %
41 .A2 ¥ CALLCE,1) Fs
Areril A4 ‘PN CORRECT AME JTRYT DN T7 ORr _18'Y.U
ay.1m A REC M. ON TAPE=",5T35 TX=S5T+1657 136 BM=169 ’
7.1l 1 (TYY 79657965712 :
7182 K MEAK(DM, T 16503570 85 PTAKL(HM;@),FTAKL(QM,Q)
A7.13 T -%4.91 KTAKLC(B™,4) /14,24 FTAKL(BM. 63
A 14 T FTQKL(GM»H),PTAKL(R#;1%);%5o@9 FTAKLCDM, 12)/1a7
A7e15 T Z5.71 FTAKL (B, 14> /13, %5. 72 FTAKL(OM, 16)
A7.16 T !
9717 A " PLATE DATA DX2".483T 13l (A-AY)YTe09, Ta20, 749
A7.20 4 " TYMAGE [=",13T CIYTe&AsTafD o : N
AT« 24 5 )’Cl“}(l)=lili\](8’fl;1sl):-5 17{?‘1(2)=}'I.\I(R~‘4,E,P.)/lﬁ’-’iﬂ’?? =
1785 5 XM(3)=FIN(WM,I,S)/}qqﬂﬂis XML =FINC(RM, L, 4) oo
AfeH 5 XM(S)’-—‘FIM(:}M,I;S),;E' VM) =RINCBY, I, €035 LM 7Y=RINCRM T, 7)
E7+27 T %3 ¥(1) s BB 4 VDY, ¥MC3), 32 W) s KMCB) s BH XMOAY XM
C@m7.R8 T 33 HMO8)
A7.29 T v
#7.32 T " o F NS=1,834 XMUNS)
7.3 T ¢
AT 40 X SAVX(BM;I;KM(1):KM(2)*1@@@@:XM(3)*1@%@%;XM(4))
Aressl X SAUY(B-FI:I::{iﬁ(S):XM(é):XM(7),}{1\’}(8))
B7.484 G B7.29
Fletrss T (D=A)7Te555745327+55
A7.49 & "HEADER WORD NDe=' D35 D=D*k2-2
BH7e5m A ' NEW paATa="'5 X3 1 (D-12)7+ 48,7515 7452
A7a51 & X=K*103+9.130 755 . ‘
ATs52 1 (D-16)7+5327+5127-55 .
A7.53 5 X=X*1%+A.150 T55H
#7455 X PUTLC(BM,D-X)3T 37T %5 FTAKL(BM:@)’FTAKL(RM;B))%H;G Teld
Area A * OK T FRANSFRER BACK TO TAPR?",AS ] (A=BAYIAT 62, T+ 6657+ 62
AT T V3G Te91
A7 66X MPIIT (M, T, 1 620D
A7.96 T " DONEY,13:Q

13.14 T "YIEE BY INDEX T. END 8Y -1*

iA.12 IF (FIN<RBL,A, 6>+1234)10.14,510.2

1m.14 T $7"N0 SIIRVEY AN DISKY, 130

1.0 T Y"TYPE INDEX 1 OF IMAGES. I="

13.30 A 1135 ¥I1=FINC¢(BI,1,23/19835 YI=FINCBI,1,33/167
1@.32 1F (FSWITC3,7>)17.35,1835

19.34 & XI=593-X155 ¥Y1=580-Y1

13.35 1F (1)17A.9:5D 235G 19.3

13.90 T "END".!iQ

WYIEW BY X»Y. END BY -1

12.1 T

12.04 T 17"TYRE XY

12.18 T 136 XI31 (XI1)12.59

12.12 A YIF;I (¥1)12.50 ' ' 7

12.20 IF (ARA=-X1)12.2431F (XI-23)12.0431F CARA-YTII12eF43TF (YT-20312.34
12.33 D 235G 12.1 , :

12.5@ T "END'.1:Q

23.19 X MOUCXTI®183,YI#199)5X MOUCKI*19d, YT%129)
23.99 1

3198 W
31 .99 X END(H)



D) .1
Al A2

A2« 1 1
A9.11
A2 21
@2-3ﬂ
Ar.32
A2.35
e 447
A2.58
fAr.52
AR A9
B2. 62
A2+ 66
R2.93
32.91
A2.93
A2+94
@2.98
G2.99

A3 1
R3.a2
A3 .35
3398
- A3.19
@33.23
73.22
B3.26
A3.30
2331
D336
$23.38
13.39
A3 .40
A3 41
A3.42
A3.59
23.52

D369
A3. 79

Al .31
AL 10
A4+ 11
G412
Q4.3

B5.91
45+.10
B5.11
45.182
A5+413

A6.1%

31.98
31.99

C“PROG~4
X CaLL(a, 1)

A ITBEC ¥D. 23 17 F08 SIEVEY TY DISK Sy=',35y

A DO HPM/UAR?",8,1:5 AZ=p

X MTAHIRI, Gk 6,16, 7)

5 NI=FINCBL,0,3):5 N=3:5 a=3

D3

I (NI-125)2.9

5 N=N+1f3S A=a+] )

X MTAKCHAT+N, SN* 1 6+Ns1 6, 7)

D3 . : o . , : :

F Jd=0,1555 K=15-.1;¥% SHFT(BI+N+K, 39) :C-PyT DATA AT START AF RLK
F od=1,16;% SHET(RI+N+Js -89-64%a)

T (NI-A%12532.9:3G 2.4

T 1 24 NIL"™ 14AGES LOADED."3A " SORT?™, .

I (J"QY)209332-94J2-93

X PUTN(RR,2,0,512,1):( 2+ 9B:C-USE INITIAL SEQUENCE

X NAME(S5):X SORT(BI»?,N1,BR)

5 1=03S A=03S XI1=20035 YI=R033;35 AX=%};S8 AY=%35 AX=0353 Cx=0

X END{()

(B-0Y23.092,3.95,3.39

o

13.08,3.98,3.7
INCBI+NSI,7)5T WCE-123.3%,3.2,3.4

C=FIN(BI+N,I,1355 KU=KINC(RI+N,1,2)35 YI=FINCII44,1,3)

3 "T=ML1.7 SC=",805a Y PMX="LLX, P pMY=tL LY, )
I=X1+LX*1090903S YI=YI+LY*197a7 '

5 AX=FIN(BI+N,1,4)35 BX=FIN(BI+Ns1,5)35 CX=FINCRI*N, 1, 6)

S AY=FIN(BI+N,1,8)

X SAUVX(BIHN, I,SC,XIsY1,A%)5X SAUY(BI+N, [,8Y%,0Ys E)AY)

I (125-1)3439,3.393S [=1+150 3.1

R .

D 3+25D 3.33D 3.3151 (BX)3.5,3.5

S5 YI=YI+5A55 BX=035 AY=0;D 3.3¢

S I=I+i31 (185-133.653.6;D 3.365G 338

5 YI=YI-505S BX=23S AY=13D 3.36

5 I=1+151 (125-133.6,3.6355 YI=Y14108;$ BX=235 AY=0;p 3.363C 3.3%
5 AZ=13R .

S I=13S YI=YI+1903S BX=23S AY=2;D 3.36;5 Az=0:c 3.38

A
1

F
=

C-STORE CINST

X STORCLs&3aX)3% STORCL,8:RX)5x STARCL 1250
X STORC1,183AY);% STORCL,2335BY);X STORCL.24307)
X PUTC1,28,1357)3% PUTC(1,29,TD)y ;X VAR(VRY;C-CLEAR EXTRA VAR

D 53X END(O)

C-HECOVER CONST

S AX=FASK(1:4)35 BX=FASK(1,8):5 CX=FASK(1,12);8 AS=}

S UX=FTAKL(1,32);:56 UY=FTAKL(1,36)35 UZ=FTAKL(1,43)

S5 AY=FASK(1,16)35 BY=FASK(1,20);3 5 CY=FASK(1,243;5 TD=FTAK(1,29)
5 D=FTAX(1,28)3R

D 83X END(®)

W
X ENDCO)




PHla1
B1.02

A2.51
2. 17
MR.12
B0 24
Bo. 26k
N2. 28
230
AW 40
N2 98

@3.01
A3« 25

A3.30

A3« 40
A33. 060
A3« TH
3. 80
M3 -9
A3.92
fR.94
H3.99

28.17
28 . 20

29.%1
29 .04
29.88
29.11
o9.12
29.827%
£9.25
29.39
29.37
29. 63
29. 75
£29. 80
29.82

29.83

- R9.84

29.86
29. 88
2G.90
29.94
29.9Q

31.98
3199

C-PROG 5-MIS5C. PIECES
CALL(6:1)

pld

"LIST PLATE DATA T7 OR TH?",U, 'S BM=163

(A-AY)2+1,2.2,2.1 _
MTAK(BM, 1 6xRF,16,10)5T %3 BF

25.9%1 FTAKL(BM, 14371052592 FTAKL(BM,163/1933
73 FTAKL(BM»158),FTAKL(BM, 27) 1
(BL-BF)2.98,2.9835 RF=RF+1;G 2.2

BPDONETS 10 ‘

e P

{ULIST PROG NJ.S AND END WITH =171,
N=1

PUTCL6sN>JY)3T (JXA3. 60
J3S N=N+1;G A3.39

N=0

N=N+135 J=FTAK(16-N)
IF (144-J33.99

F Q=%,53T7T !

X CALLGJ»31)

G #3789

A}

nnpepxnd

b 29
X ENDC(9)

|

T=INIT AND FCC

I=A35 1C=9

(DN)Y29.1,29.2:29.2

SFIRST IMAGE NO.=",13T 1335 I=I-1

(13)29.1

IN=1-125%FITR(I/125)

(DN)Y29.99

DTN (R, 4R+ 1C*1 6,3 2325-1C*1 €)

OUTN (BMs 48+ 10*1 659, 2024-1C*16)

AMEC(A); X CLERCE)

190, FOC TRIALS ='",N3S A=A3G 29.94
GMIC(A,1)3%X GSCN(A>1)D

J=0,20035 A=A

A=A+1

1F C(FSCNS(MX)+FMICS{MY) -2%MK)29.84529.865,29.84
¥ AME(S)3¥ CLER(E)

IF ¢(FSCNS(HM)+FMICS (HM) ~2xHM)29.88,29.9,29.88
T 124 »FMICR(®),FMICR(1),FSCNRC(A)Y, FSCNR(1)

IF (A-N3)R9.8

5 _

NEX DX M-

W
X END(®)

WEFIRST REC=',RFs'" LAST REC=",RBL.," 9K T GI7'"sNs 1

724 FTAKL(BM,2), FTAKL(BM,2),Z4.01 FTAKL(BM, 4) /18,74
FTAKL(BM:6):FFAKL(BM:8):PTQKL(9M;19);%5.@9 FTAKL(BM,12)/102



1.}
AN .13
] .27

2004
T2 13
200
A0, 4n
0.4
2. 40
AR, 44
A2« 4¢
A2, 48
N2« 5%
A2.52
12. 54
Y2« 80
22,80
32+ 84
A2« B &
G2. 88
B2.9%
B2.91
ARe90
AP0

3. 007
!7130 82
N3.23
@3.28
H3.33
P3¢31

23.32-

N334
A3.4n
A3« 42
B3. 44
B3.4¢6
A3.48

13.41
13.13
13.20
13307
1345
13.50
13.63
13./2
13.99

i5.19
15.t2
15.14
15000
13.39
I5.32
15.34
15.45
15.50

C-PaNC 6E-DISPATOHER
E
X OSWTS¢a)

313
D=FSWITC1,1)
G2, 49+Dn%s)
JDY(Q)}C~JUYSTICK

CALLC3, 12)5C-VIEL Ry %,y
155X AMF(2)5% GLERCA)Y 3 x CALL(7:2);C-MEASURE .
CALLC1 7. 2)5C~SIMPLE DI pp CHECK : e
CALL(P0.3)5C-DIR/REV CRECK

CALLC18,2);0~TV IMaGE CHECH

CALLC3,7)3C-CORR aME DaTa IN TE
D=FSUTITCL,a)3y COC2,80+D%2) 50-CONT
CALL(22,3);C-PRINT FROM T7 OR T8
CaLL(16,2);C~nEPLACE SyuRyEY BY AME MEAS 0N T8

KXU)KD(MI—‘(ULBCDNHU}U

X CALL(19,4)}C—JURUEY-DELETE IMAGE 56
X CALL(QS:S)JC“SURU!ADD I¥AGE :
X CALD(18,333C~SURU:TYPE N T7

X CALL(4,2)5C~SURU!T7 T3 DISK

0

X CALL(22,2);30-DpATA: TR T T7

S D=SFSWITCl,7):x GO(S;E@+D*2)5C“CQNT

X CQLL(S,IH)}C—VIEW RY IMAGE 1

pad CALL(5,128*29+6®);C-FULL COUNT CHECK
Q

X CALL(Ié;S)iC*SURVEY-FROM IRM TQ 77

X CALL(QI;Q)JC—PRINT-OUTPUT DETATLS FROM DISK

* CALL(21.3);C-PRINT~FINAL RESULTS FROM DISK
5 AS=93A "SURVEY ALOVE. TYPE Y",48,1

A SWTS(F)3X CALLC12,9):0 :

X CALLCS,2)3C-PRINT PLATE DATA 9N T7 or T8

S D=FSWITCl,1@) ;3% GOC3,48+D%2) 5 C-CoNT

X CALL(5,3)3C-L18T PROGRAMS o ,

D 153X CALLC7,12)30-MEAS USING S5URVEY 9V DISK. REPEAT MEQS
S DN=-1;3y CALL(7,12)5C-RESTART MEAS AT IMAGE 1 .
X CALL(21,15);C~READ CONTENTS OF I1BM RECORDS

X CALL(19,2)3C-DATA: T7/ 78 TO IBM

C-INITIALIZE
5 I=s835 A=435 =035 DA=-1;5 Ip=9

5 XI=234:5 YI=020p o

S BT=19235 BS=174;g BO=144;5 Bv=16n;5 BI=1635 BR=8;S my=1o08
S NB=16:8 HM=2548+512; 5 MX=1824+25¢ :

S E=4035 H=1pp _

S AX=0;$ RX=#;:g CA=D3S AY=635 By=a;s Cy=A

S UX=83S UY=035 yz=g -

R

A IMREC NO. 0y T# FOR AME DUTPUT ST=9,
IF (J)15.1455 TO=Jx165G 15.p

TN=133G 15.9

MTAK(RT,TO,16)

D=7

J=3,25,5a0;5 D=FTAK(RT, JY+D
MTAH(BT;TD+I&)16);DD 15.3¢2
Fo(DY15.5,15.9

v L

+.
¥

Qo= e




YD e Dl
15 A
15.93
15.91

31.928
31.99

L T TN R [RFEA SOl SR SR W N ) LN A ;o

IF (J=0Y)15+1515.9,15.1
¥ OPUTC,29,T0)

R

W

X OENDC@)

TA1led1
Nl .t1o

2.3
AR. A2
A2.33
DDA
A2.10
A2. 20
Ag.22
A2 24
A2.309
AL 40

B3.81
A3«
B3.10
A3e12
A3« 23
A3.37
A3+ 70

15e10
1620

11.19
11.93

12.41
12.42
12.086
12.07
12.11
12.29
12.39
1232
12«42

13.41
13.04
13.18
13.20
13.37
13. 43
13.58
13«60
13.99

33.19
30415
3% e 29
39« 6D
3573
37.99

31.98
31.99

C-PENG 7-INITIALIZK

K CALL(6s1)

C=GET SURVEY FROM T7 TO DISK

DO 13

X CALL(5,282:C-FCC

5 a5=l .

X AME( )3 X CLERC(E&)

I (FS5WITC3,3)02.3,2.33T 1"MAN MEAS:AS BELL RINGS
T "PRESS 5% 3,11 TO MEAS",13: S I=I+1

GO 3.2

C :

X CALLC4,2)50-GRT SURVEY

C-ALIGN

5 VR=FVAR(A)

X CALLC14,2)

£ CALLC4,4) :

IF (FSCONS(HM)+FMICS(HM) -2%HMY3.3,3.7
X CLERC(®)

X CALL(8,3)

X CALL(S5-2B8);5C-FCC
Al

Do 13 >
X ENDC(EZO

C=-MEAS USING SURVEY DN DISK. EBEPEAT PLATE.
X CALLC4, 6D

1 (D-1357212.87,12.18

T I1"ALTGNMENT LOST!"™

DO 13

¥ CALL(5.28)

A TYREALIGN PLATE?",J

IF (J-2Y)312.45,3.61

G.3.2

C-CHECKING INDEYX 0K

Do 39

IF (-FPHOS5<H#>>13.3

¥ BUZCIAISF J=3,1035 a=4
IF (~FPHOS5C4X)X13.5

X BUZ26)5F J=A,1033 A=A
IF (FPHDS5(12)-12)13.65,13.9

G 13.1
34

IF (FPHOS5(83-8338.15,39%. 6

T HIPCHECK *AME DISABLED' SWITCH',!!
T I"X INDEX OFF"

IF (FPHOS (A -4)30.7530.9

T 1Y INDEX OFFY

eyl

W
X ENDCE)D

JSE JDY"s!?



1131
Gl 012

13.14
M3.14
A3 .20
Ad.25
A3.26
13«28
N3.«33
A3« 45
a33.549
A3« 69
Al. 10
A3 8D

B3.84

B399
A3.94

Bd.10
94.30

A5, 16
A5.33
5. 35
(5. 43
95+ 59
A5 603

(G36.71
A6. 10
H6e 15
A6e 20
36+ 33
BEe 4418
F6« 42
Ao &l
D646
B6e 59
B 69

21.91
21.034
21.06
21 .48
21.49
2119
21.15
21.26
21.21
21.22
21,24
2130
21 .49
21.860
21.849

31.94
31.99

C~PROG+B3APR 18/ T4
A CALLC6s 1)

S THM=-130:3C~39 SkC

S 5a=@¢31F (-FSWIT<3,3>)3.253C~MANUAL

5 5Q=1000%FIN(RIS T, 4)+1A3%FINCBI, 1, 5)+rTV(7IJI,6) C-TMAGE *1°!
S5 XU=XI:S YV=Yl

IF CFSURV(=1)+F5WTSC251))3.028,3.0283%K CALLCI2>9): ~SUBUEYING
TF (ASY3.26,3.26

IF (FPHOS(T7943-512)3.4,3.8

5 TM=TM+13IF (TM)3.26

X OLERC3)

S ER=FOR(ERs256+64+8)

IF (FPHOSCTA4)-512)34723+8+37
IF (DAX5.155.1

5 PH=FPHOR(Z)1+2532

IF (PH-2630)4.151F ¢(5800-PHY4. 1
G 5.1

S ER=FOR(ER»1);S RF=1
5 DA=-13¥X CALL(9,6)3C~EEPEAT FOR PHOTOMETER ERROR

ERC1)=ER;S ER=2;5 RF=0;5 RC=0;1F (~FSHWIT(3-3))5.4
I=1+4135 1C=IC+1

21

IF (IC~12635%.55G f.15C~-END OF OUTRPUT BLOCK

IF (X1-20)6e156131IF (YI-2M)6clsEels546

X CALL(9,8)

n

ow

C~5TORE DATA DN TS8(AT TO) FROM DISK(FROM BM)
X CALL(9,18);C-PRINT LAST DATA

IF CTO)6eds 64831F (IC-2)€asy

X MPUT(BM,TO,16255 TO=TO+163X PUTC(1:29:TO)

IF (IC-126)6+4,64556+5

T !"END OF PLATE">%4 1~1,'" IMAGES RECORDEDs'":S AS=05
IF (FSURV(=1)+FSUTS5<2,1>) 6. 445 6.44;X CALLC12,9)

X BUZ(3MIF J=08,287335 A=A35 A= FS?IT(S:P)

IF (AYBe4R, 6e42,6.47F

¥ PUTN(BD,4%,0,2924)3X PUTN(BM40,0,2824)

S IC=13G 5.35

-G0 TO NEXT SURVEY TWACP 3]
D=FTAK(BR, 1)

F (D)21.98,21.38,21.1
XI=033S YI=335 S=n

UX=FTAKL(1,32)*0.9135 UY=FTAKL(1,36)%F.01:5 JZ=FTAKL{1,4%)
K=FIN(BI,Ds2)/10838 Y=FIN(BID>3)/1033T (¥X321.3%,21..3%
(UZ321+22,21.22;51 (SC-98)21.2235 K=+UX3S5 Y=Y+0Y
F (FSWIT(S,?))21-3;21 3
W=DH@A~X35 Y=59a~Y
XI=X+AX*<K-25®>+BK*<Y-25@>+CX
TI=Y+AY %< = 250> +RAY % <Y = 250>+0Y
PUTCL1,30,135% PUTC1,31,10)
SWITCA,I)

C-
5
I
5
R
5 S5C=FIN(RI.D,1)
5
5
I
I
5
5
S

b

w OEND(#)



94418 X PUTL(BM, 18,2357 E3G 4.64

Ba.260 ¥ PUTL(BMsN,A)FS N=N+2

Ay.56 F D=fB,2055 A=FTAKLC1 &,D)3¥ PUTL(RM,D,4) : ‘
N4.58 A "PL NO".AlX PUTL(RM, 10,8034 " EP'",A35 A=A¥1003 X PUTL(BM, 12:0)
DL.61 5 E=(FTQKL(BM;12)~U&)/117135 C=Cx1@93X PUTLIBM, 18,0) '
B4. 68 4 TPMA=T,A35 UK#A*E*l@@?K PUTL(1,32,0UX)3X PUTLC1,4351)

B4, 63 A "PMD=",4835 UY= A%E; 5 UY=UY*13a3:% PUTLC1s365UY)5 G 4.65

4. 64 % PUTLC1»4059)

Ba.65 A " OK?VLAST 151 CA-ATITABE24.98,4,86

#4498 R

£3.10 A MOUCKT*1083,YIx10833% MOUCXI*103,Y1%190)

23.99 R '

31.98 Y

31.99 X END(O)

@#l«?®1 C-PROG.15
© #1.82 X CALL(651)

g2.41 C-LEAST SQUARES

B2.20 F M=1l,1135 ST =0

32.22 F N=1,NS3S LX(N)=XM(N)-XR(NI;S LY(N)=YM(N)-YRN)
A2.24 F N=1,N535 XR(N)=XR(N)-25835 YRCND =YRN)Y -250
P2.26 F N=1,N535 STC1)=STC1)+XRCNISS ST(2)=STC2)+YRND
Ap.28 F N=1.NS3i5 ST (3)=ST(3)+XRNI*YRIN)

A2.30 F N=1sNS3S STCAY=STCA)+XRINIKXRIND

BR.32 F N=1,NS55 STC5Y=ST(5)+YRNI*YRIN)
" p2.34 F N=1,N5385 STCEI=ST(6H) +XRINIXLXIND

42.36 F N=1,N$38 STCT)=ST(7I+YRNI*LE(ND

A2.38 F N=1,N835 ST(BY=ST(8)+LXN)

Po.uf F N=1,N535 ST€9)=ST(9)+XR(NI*LY (V)

B2.42 F N=13>NS35 GTC1B3)=STC1@Y+YRNI =LY (N)

ge.44 F N=1,NS35 STC11)=5TC11)+LY(ND

F2.58 5 ACTI=STC(3d)RST(3)-ST(4I*ST(3)

P0.52 S ACE2)=ST(3I*ST(1)=5STCAI*ST (2D

Bo.54 S A(3)=ST(3IRST(E)-STCAIXSTIT)

B2.56 S AC4Y=ST(3)I®STC2I-STC1I*ST(5)

0.5 5 AC5)=NS*kST(3)=STCLI*STC(2)

B32.60 S ACE)Y=ST(3I*ST(EI=STCLI*STCT)

F9.62 S ACTI=ST(3I*ST(9I=-STCAI*ST(1D)

AD.64 5 ACBI=ST(BI4ST(11)-ST(II*5TCIA) .

h2.7% S CX=(A(4)*AC3)~A(1)*A(6))/CA(&)*A(Q)—A(l)*A(S))
22.72 S BX=CACAI*A (3 ~ACAIFACDIFCKI /(ACAI*ACL))

@B2. 74 5 AX=(STC6)-ST(3I*BX~ST(1)I*CXI /5T (4

@2.76 S CY=(A(4)*A(7)~A(1)*A(S))/(A(A)*A(2)-A(1)*AC5))
F2.78 S BY:(A(A)*A<7>~A<4)*A<2>*CY)/<A<4)*gc1))

A2.8@ S AY=C¢ST(9)-ST(3)*BY-STC(LI*CY)/STCAD

a2.92 T !"ALIGNMENT DOWE"

#P.93 ¥ ENDC®)

31.98 W
31.99 X ENDC(3)
k



M1 .01
@1'@2

A2 1
W2.10
A2.12
D2. 14
A2.16
A2 28
3238
22431
AB2. 32
D234
H2.35
P2.38
A2. 40
A2»50
H2. 60
P2« 709
B2.72
H2.98

D303}
A3.19
A3. 20
A3.22
A3.405
2342
A3« 44
B398

5«01
A5.28
B5.18
B5.11
45.12
A5+ 16
A5.18
F5.19
25«20
2521
@5.22
B5. 30
B5.33
35.53
D3« 60
B5« 70

31.98
31.99

C-PROG. 1¢

X

] ey xuwmtnuvxtnU:xibm'bE>%

b Bl B S

-
-

._}

~ £

SPRXNDY D oy 3¢ Dy g

CALL (s 1)

"T0 USE AME MEAS ION T8 as s

URVEY ON 17,1

"FIRST REC 0y T8 ST="s5T, 13
"NO. OF RECS 71O CONVERT="",N

"FIBRST REC oy T79 OF ORIGINAL SURVEY SN=",5Y;5

P OOK 1o CONT?", A1 ca-aY)

S5 ST=5T%1¢
2135 Ni=}

2e152.2,2.1

MTAK(16;ST:16;8};K MTAK(32sSN, 165 7)

I=1
A=FTAKLC16510);8 B=FTAKL(1¢6

» 123

PUTL(32510,A) 5% PUTL(32512,m)

S5C=FIN(32,1,1);35 S=FIN(32,1
CO=FIN(32,1,6):53 E=FINC(32,1
XﬂFIN(lﬁ;I,B)/IGQSS Y=FINC(]
XI=FITR¢(X);S YI=FITRC(Y)

24335 O=FIN(32,1,5)
>7¥38 B=2FIN(32,1,8)
6+21+3)/100

SAUX(S?{IJSCJXI&YIJS)}X SAUY(GE,I;O;CQ;E)B)
(125"1)8-7:2-755 I=7+1;:6 2.34

MPUT(32:SN,16:7)

SN=SN%]6

(N-NN)Y2.98,2.98;5 NV=NN+135 ST=ST+1658 SN=SN+16;6 2.20

"DONE", 1: 0

"TRANSFER SURUEY FROM IBM TO T7%5 1

NAMEC(1)3X RWND(AYSS Ri=163}5
"TO TRANSFER SURVEY TO T7 §

N=1
TARTING AT REC SN='',qy;:

'ia "NO. REC TO TRANSFER=", NS, ?

PUTN(BI 9,8,16%129)
IBMR(BI)Y;X IBMR(BI+&)3X MPU

T(BL,SNs>16,7)

(N5-N)3.98,3.98;35 N=N+135 SN=S5N+165G 3.4

"DONE', 1350
)

"SURUEYSCORRECT"JI

Bl=1ig

"ON TY OR T2, U, AT REC=
MTAK(BI;I@*SN:I&JU)

"IYPE I FOR IMAGE WITH ERRO
"I 5¢C bt Y

1

(1)5-5:505J5-2

%3 FIN(BIJIJI)}%? FIN¢RI, 1,
J=ds 1 83T %o FIN(BI,I-d)
1. TaAL LY "sA2, 1 v,p3,
SAUX(BI:IJQ])QQ:AS:QQ)iX 54
5.18 :
OR TO FILE?T",a,1351 (A-0Y)35
MPUT(BI:16*SN;164U)

"DONE", 130

END(3)

s SN, !

R', 1

S 0ca E 8,01
2)>FINC(BI-I,3)

Ad.p5, AGLAT,AB, !
UY(BIJIJASJAéJA?JAS)

w5:5-6:5-5

S SN=SN*1g



71 .1
flea2

42.91
D206
2.7
30.10
BRe18
A2s14
#9.15
(2. 20
Be.21
B2.30
P2 4
792.50
B2 60
32, 62
A2 63
B2 64
B2+ 66
B2.67
B2. 68
B2 T8
p2.71
B2 72
A2. 73
22. 75
B2. 76
BEe 7T
P2.83
P2.81
A2.82
A2 83
B2+ 84
B2.85
PR E6
32.87
3288
B2.90
32,92
B2.93
#2.98
?32.99

3«59
A3.51

31.98
31.99

G-
X

A
A
X
S
A
5
I
5
I
S
S
X
¥

v
-+
v

G

F
T
5
T
A
S
5
5
1
5
S
T
T
I
bt
G
X
G
I
®
5
1
T
5
T

]

G ¥R

O

PROG.1 7
CALL(651)

wg I MPLE CHECK. MEAS FROM T7 0B TS?":U;" MIN RES=",472,!
"REC NO- OLD/CURRENT MEAS=",5X,S5Y35 TR=SK¥1655 TY=5Y%163T !
MTAKC(L 65 TX> 165003 X MTAKC32, TY» 16,025 T CRFIELD'" %4 FTAKL(32,9)

NS=13T " ALIGN STAR"
J31 (JYRels2e4

XM(N5)=FIN(16;J;2)/1ﬁ®ﬂ@55 YM(NS)EFIN(IG;J;3)/IE@G@

~XMINSG))2.2053T ** NOT MEAS. GET NEW STAR", 115G 2+12
»J: 337100604

(-XRINSIILL3B3T 7 NOT MEAS.GET NEW STAR'"> 135G 2.12

XR(NS)=F1N(32,J:2)/1ﬁ®@855 YRENS)Y=FIN(32

NG=NS+13G 24182
NS=N5-1
CALLC15:251)

N=1,N535 LX(N)=LX(N)~AK*XB(N)-BX*YR(N)~CX
=1,N535 LY(N)=LY(N)"AY*XR(N)-BY*YR(N)-CY

1;F N=1,NS8T %4+91 LX(N)I®580,LY(N)*500

NS=1255A I SOLUTION OK?',A31 (A-BY)2e152:665201
135 UX=1385 N=13A "RFIRST/LAST IMAGE=""5J,Z31
"TYPE=T OR CRT=V?",A;T 131 (A=GBT)I3e5s24 68,35

XB=FIN(32:J:2)/1®@@Q51 (XB)Y2.9,2.935 YB=FINC(38,J.3)/1830%
XA=FIN(16:J:B)/1@B®GSS DX=XA—XB-(AX*(XB*85@)+B
YAﬁFIN(Ié:J:B)/i@@@@SS DY=YQ~Y8-(AY*(XB*BS@)+BY*(YB—25@)+CY)

(XA)2e922+9

(NS-J22.83

Kk (YB-256)+CX)

5 Lm\:'é

PP=ﬁ.5*(FIN(16:J:6)+FIN(32:J:6))SS.DX:DX*SGQSS DY=DY*5205 G 2.92

DP=FI’.\}( 165> 6)"F1N(32’ Jas 62

Z4 J+NS—125,FIN(32,J;1),%7-@A ABsYB
%S-Bk’DX:DY;%S PP»DPs!
(A-@T)2-85:2-88;2-85

CALL(23,651)

2. 68

CALLC(235751)

2-67 '

(25*N-UX)2.86,2o86:2-88

STAT(-1235A ner.Bil (Bm@Y)2.98:2-87,2.98
N=N+13D 3.5350 2.88 '

(Z—J~NS+12532-98:2-98;5 UK=UX+135 J=J+13I‘(125-J)2-81;2-68:2¢68

24 J¥NS-125> FINC32,Js 135136 2.8

XD=FABS(DRI 31 CZZ~KD)2+ 75,2 7535 YD=FABS(DY)5 I (Z7,~YDIR4a 755275

2.8
WPONE"s 13X STAT(~1D

SWITC~133% STATC1.98051)3F 1=1,15%35 A=A
2.68 ‘ ’

ENDH)Y



21«81 C-PROG 18
A+82 X CALL(6,1)

"TV _IMAGE CK. REC ST=",8T,1:5 Z=@-l®v’33$ BI=165S BM=160

b231 B
B2.04 a4 v SURVEY oy T7 AT REC SN=",5Yy, 115 SN=SN#*1¢6;55 I=1
d2.0%6 ¥ M'I'AKCBIJSN:IE): 7

D337 X CALLC(4,6)

A2.08 x MTQK(BMJST*IGJ]E‘:S)

H92.89 g NI=FIN(B?’D@:3)

Z2.18 1 (FIN(BM:I;IJ)E‘-98:2-98

d2.14 5§ SC=FIN(BI;I:1)

d2.16 5 XZFIN(BI:I:g)/lﬂﬁ'J}S Y=FI.\](BIJI:3)/1@@

A2.17 § Xi\‘i-TFIN(BM;IJQ)/l@Q@@}S YM=FIN(BM:I;3)/I@@@@

A2.22 1 (FSWIT(C;:7))2o26;2-26:2-24 '

B2.24 § X=500-%:5 Y=560~y

N2.26 8 XI"~=X+AX*(X"25?})+BX*(Y-25@)‘i“CX'

92.27 5 YI=Y+QY*(X*255)+BY*CY-25@)"‘CY

22.39 S DX'-—‘FQBS(XI“XM)JS DY=—‘FABS(YI"YM)

B2.32 1 (XM)2.33,2.3351 (Z*-@S@*DX)Q-tﬁQ:Etﬂ@;I (Z“DY)QwQQ:Q-ZJ@JQo'?I
B2.33 D 240D 24136 2.80

2.4 T 23 I,sCsT Z26.02 XI,n YaYIst on

Q2.41 F J=451,85T %o FIN(BI,1,.D)

B2.54 T 1 n Yo%ZB.04 MM

9256 T Z5 FIN(BMJIJﬁ)J‘FINCBM!IJS)

259 § XI =XM3S YI=YM:D a3

B2.73 A v C?",837T 131 CQ-’@Y)2~98:2-71)2~98

B2.71 5§ I=1+131 (IBS“I)Q-?E:‘G 2.1

A2.72 X CALL(23,9,1)

G2.73 G 2.1

BR800 T = NM'™, 136 2.79]

N2.98 T "END™,f3Q

G3.81 T "TYPE SURY ON T7 ;5 BI=1¢

BIT2 A “"FILE onN TT? AT SN::".’SN)!;_S TX=8N*1g: % pUTL(BI:B‘!)‘IQSQ)
#83.95 5 S5=1:58 CA=7A338 F=p

B3.87 F I=1s1,125:% SAUX(BI:I:@:B)Q:@)JX SQUY(BI:I:Q:QJE,Q)
B3«08 G 3.3

@3.1@8 T "TYPER SCsXsYs0s8. END BY SC==-pr

@3.11 5 1=1

B33+.15 T 1,23 154 SC;31 (5C)3o6:3°65g X348 Yia 04 B

73416 5 Xl=X%106G358 YIi=Y%x1pp .

B3.20 X SQUXCBI:I:SC:XIJYI:S)_:X SQUY(BI:I:O:CQ:E)B)

B3.22 § NI=I;:s I=I+1:(Q 3+15

B3.33 T "TYPE PL DaTtar, 1

B3.32 5 N=@:4 "FIELD":A)D 3.3834 RAH",A;3D 3.38:a v RBRAM", a
B3.34 8 A=8%17:D 3.385a » DDY",4A3D 3+3834 v Dv»a:D 3.38
33.36 Ao » pi, NO™sA3D 3.3834 v EP"™,455 A=A%]1@E:D 343837 130 3.13
A3.38 x PUTL(B'I:N.’A)}S N=N+2

B3.52 A 1w TO CORR I="",130 » NEW SC=t,803a n K=, X3 v Y=tt, vy
B3.53 a4 » O",03A " gv,n '

BU3.54 § KI=X*109;5 YI=Y*%1@@:D 32548 MORE?Z",a31 (A“@Y)3-6:3v52)306
3.6 A I'"FILE T72%,8;51 (Q*@Y)3-58:3061:3052 A
@3+.861 X PUTL(BI)QS:NI)

B3.62 X MPUT(BI»TXs16, 73

3398 T "DONE", 130

23.10 X MOU(XI*l@@:YI*I@@)SX MOU(XI*I@@)YI*I@@)

23.98 R

3198 W

31.99 X END(@)



#l.81 C-PROG.19
91.82 X CALL(6:1)

@2.21 T ""DATA FROM T7/T8 TO IBM TAPE"3S BM=1é0
g2.92 ¥ NAMEC(])

G2.43 X RWND(H)

B2.13 A I"START @GN IBM AT BQT?'">J3I (J~BY)2.12,2.0
B2.12 IF (J-0ON)2.152.358.1

B32.28 X IBME(@)

fA2e21 G 2.4

B2.37 ¥ BUNTC(G)Y>X BAKC1,1)3X ADVC1)

g2.4% A IMFROM T7 OR T8?"V.,U

A2+50 A "FIRS5T/LAST REC="TB,RL,!35 TB=TB%16:5 RL=RL*16&

G260 X MTAK(BM,TBs 16,1

A2.62 X IBMUB(BMIIX IBMW(BM+E)

B2.64 1T (RL-TBY2.92,2.9235 TEB=TB+1650 2.6

P2.92 A "MORE RECS?",A85'31 (A-BY)0.08,2.50,2.98

BR.98 X EOF(EG)I)IX EQOF{(H)

d2.99 T "DONE",13Q

G4.01 A "DELETE STARS ON T7 OR T82%,U," IN REC=">5N,1;5 I=1;8 Bil=ls6
Gd4.04 X MTAK(BI»16%SN,165U) .

Bad.06 5 NS=FINC(BIs,I,1351 (NS4 740738 1=1+1:0G 4.06

Ghed@7 5 NI=I~}

Ghael2 5 NS=NIZT !5%4 FTAKL(BI:@) FiAKL(BI;2)

Bhe28 T Z4.01 FTAKL(BI,A)/10,%4 :

B4a.28 T FTAKL(HI, ) FTAKL(BILB),FTAKLI(BIS13):%5.02 FTAKLC(BI»12)Y /1636, ¢
BLa30 A "OMIT SC=""25C,131 (S5C)Y4.98,4.9855 I=1

G432 1 (SC~FIN(BIs1513)4.34,4.50,4.34

Bhe34 T (NI=IJ4.30-4.3035 I=I+1;0G 4.32

Bhe 53 5 NS=NS5-13X PUTL(BI,28,N5)

Dde51 5 MI=FINC(BI,»I+1,1):5 M2=FIN(BI»I+1,2);8 M3=FIN(BI,I+1,3)"
B452 S MA=FINC(BI,I+1,43;5 MS5=FIN(BI,I+1,5)}5 MA=FINC(BIsI+1,6)
B4.53 5 M7=FIN(BI,I+1,7)55 MEB=FIN(BI,I+1,8)

34455 X SAUX(BI-I,MIM2:MM35MA)5X SAVY(BIs1,M5,ME6:sM7-M8)

D4.60 1 (NI-I134.30,4.3038 I=I+13G 4.51 : ' :
P4.82 S I=135 N=15A "TYPE=T OR CRT=V?"sBs131 (B=AGT)4. 8134 82,4.81
G481 X SUITC(-123X STAT(1,98B851)

B4.82 T Z4 1.FIN(BI-I»1)»Z27.02 FIV(BIJI:2)/1@ﬂ;FIN(BIJI:3)/1@@
BU4«83 F D=4,]1+83T 34 FINC(BI-I-D)

Ghe84 T 131 (NI-IJ4490,4.9335 I=1+13G 4.88

B85 1 (20%N-1)4e8654.82,4.82

B« 86 X STATC(-1334 " CONT?",A:D 4.8131 (A-OY 3495487549
B4.87 5 N=N+130 ZL.82 .

94.88 1T (FINC(BI»I,28))4.90,4.9051 (B=-0T)4.85,4.82,4.85

A4.980 K STAT(-1234 " OK TO FILE ON TAPE?"™,A! (A-BY)4.99,4.91:4.99
A4.91 X MPUT(BL,SN*®16,165,U)30GC 499

D4.98 A " PRINT?",A31 (A-QY)4.90, 4.80544.90

B4.99 T * DONE",13Q

31.98 ¥

3199 X ENDC(3)



1«03t
Al.02

B35 1
A3.0 6
B3.@37
d3.08
B3e 16
M3.12
A3. 14
A3.15
03.20
N3.22
A3.24
M3+«33
A3« 40
A3.59
B3+ 69
A3« 64
B3.66
A3+ 67
A3 68
B3+ 69
B3« 79
B3 71
B3.72
#3773
B3 e 74
A3.75
A3.76
B3+77
(3«80
A3+81
G3.82
3. 85
A3.86
G390
#3.91
A3.92
#3.93
3.95
@3+98
P33+ 99

BhelB
Bl 26
Ph.00
B4« 30
Bl.32
G450
Gide 51
B4. 69
Bhe 61
B 62
Dhe 7

31.98
31.99

C-
ht

HH“%MHU'IHUUU‘:U‘J{D;D'-!U}NNM{.OU‘:U)LDHUJDDU:MJXLD:D

D:%»iﬁth-Hrn><m:ﬁ

mmHHm:x:mmmmm

PROG.
CQIL(E:!)

"D US R MEAS. FROM T7 O TE2", U1 ,
"REC NO« DIR/REV MEAS",SX,8Y3S Tx= S5K%1655 TY=5Y%163T 1
MTAK(L 6:TXs 1 6, U3 K MTAK(32, TY> 16,1 :
24 “FIELD",FTAKLC16,3)
NS=1:T " ALIGY S$TAR"™
JIT (I3 4353445
HXMINS)I=FINCL 65 J-2)/105373 5 TMING) = PIV(IG:JJS)/l@ﬂ@@
(~XM(NSIIZ.B03T “NOT MEAS'", 15 3. 18
Xl= FIVCSP)J:?)/I@@@@;S TI=FIN(32,J,3)/100003;D 4
TH(NS)Y=548=-Y1 .
XRINSI=500-X1+3, @@8636*(Y1 =258 %(Y1-2528)/1080¢ : )
NS=NS+156 A3.12
NS=N5~1
CALLC15,251)
CALL(23,8s1>
VS 185348 1" SOLUTION OQK?",A51 (A=-(1Y)23.1353. 66531

35 UX=135 N=13A "FIRST/LAST IMAGE="5J:Z31 (N5=~J33. 85:3 67:3&67
"TYPL T OB CRT=V?":A3T 151 (A-OTIBH.50,53, s A58
KI=FIN(3R:J,2)/1000631 (XI)3.9,3 «95:5 Y= FIN(32;J:3)/1@@0@:D 4
DD=-3+332636%(YI =053 )% (Y] ~ ~258)/1033035 XB=5003-X13S YB= SBA-Y1
KA=FINC16:J52) /108003 S DY=XA~XB~ (A% (XB-250)+BX*% (Y8~ ~25@3+CXy)+Dp
YA=FINC165J:33/10008335 DY=YA~YB- (AY*(XB 25DV FRYA(¥YB- 256GY+0Y)
(XA)3¢953.9
PP=3-5*(FIN(!6;J:6)+FINC32:J:6))35 DX=DX*503355 DY=DY*50¢
(A-OT34.60:3¢ 755 4. 60 -
DP=FINC]l 6, J» 6)-FINC32,d,6) : ) :
A4 JHNS-125,FINCL 62Js1)5 % 7e Bl G 5?(XA “XI2+250,0«5%(YA~YI)+250
25«81 DXsDY,»%5 PP,L,DPLT
(Z~J- N5+12533+9853.9835 UX=UX+138 J=Jd+131 (125~ ~J)3.81:3.68,3.68
CQI}' (23:6:1) - :
3. 68
CALL(EL35751)
3+67
(UX=~E5%kN)3.95,3.953% STAT(-1334 *"C?'SB
(B ~BY)3+98,3.92,3.98

=N+13X SWIT(-1):% STAT(I:98@)1)
I 1135835 A=A
24 JENS - ~125,FINC1 6551251030 3 g
"DONE", 13X STATC(-1)

P=FIN(32,J,6)/258;1 (P=16e54:8:4.2,48.3
KI=XI=(~0e64%(P~16.5))/1004
YI=YI=(+04250% (Pl 645)%(P=16. 5¥3/1000;5R
KI=KI=C~1e6B%(P~16+5)%(P~16s 5333/16466
YI=Y1-(+1el1@%(P~16+.5))/10082:R

SWITC-133X STAT(1,980,1)

3«68

(UX-25%N)4« 62544 623X STAT(~ -iY;a »Crm,
(B=3Y)3+98,4+.70:3.98

375

N=N+13D 453G 4.62

ENDCA)



7101
21.82

N2e01
B2.02
B2.14
D220
(2.33
@282
H2. 93
@A2.92
2«94
A2.95

23.01
A3.19
13+ 50
D3.60
A3« 70

O4ie 13
fdel
Ade 14
Bhel &
G420
#l.22
.24
A4.30
B4.32
Bl 40
#4508
D51
Bl.52
B4« 60
Al 70
B4e BG
[ Yaels]

14413
14420
14.38
14.90

15.%1
15.02
15.43
1584
150606
15.088
1512
15.14
15.16
1517
15.18
15.19
15.98
15496

31.958
31.99

G-

s

FROG 21
CALL(6s 1)

"PRINT OUTPUT DETAILS FROM DISK'",!

IMFIRST AND LAST INDEX I=",Jd,K;A " ALL?",A3T !
U sC X1 XM xS PH Y1 Y
I=JoK3T V' %3 13D0 282:D0 2.495D0 2.92

SC=FOUT(B0>1,-12:S5S ER=FOUT(BM»I1,8);T %23 SC
@=2,83T 25 FOUT(BO,1,0)

IF (ER)2.94,2.95,2.94

T
C

(RSN

- atinnnninnn n

ER

TPRINT FINAI, BRESULTS FROM DISK™,!

F""FIRST AND LAST INDICES",JsHK:Aa " ALL?".AT !
A I 5C X h'e PHOT. "
I=J>K:D0 4

XI=FOUT(B0O>152)3S8 XM=FOUT(B0,»1,3)
XS=FOUT(BOs1,4)

YI=FQUTC(BO>I»6Y35 YM=FOUT(BO,>1,7)
¥S5=FOUTC¢(B0,I1,8)

D=X1-180*%FITRC(KIZ1G9)35 M=XM3DO 14

T =XI+N

SC=FOUT(B0,1s1)35 ER=FOUT(BM,»1,8)
D=YI-1A0*FITR(YIZ18@)35 M=YM3DO 14

YI=YI+N : e
XT=FITR(XIZ100) +(XM+XS) /5000 +FCORCXIZ108) /10800

YT=FITR(YI/1@3)+(YM+YS)/5333+FCOR(YL/108,1)/10808

(A—I?J‘f?)li- 58) 4- 6
(ERY A+ 65449544 6
123 T125C,Z804 KT>YT»%6 FOUT(BOs1:5)

IF (ERJ)4.8,4.9

T
R

S

A6 ER

N=0

IF (D-9@3)314.351IF (1890-M)>14.955 N=1803G 14.9
IF (30-D314.931F (M-3903)14.935 N=-14p

R

2 R A R I - - I L I

o=

"READ CONTENTS QF IBM RECORDS.*
BI=165A % FIRST/LAST I="1,11,!1
(171598515985 15.034

NAMEC(1 23X RWND(ED

"NO+ HEC TO SKIP=",N;X ADV(2*N) _
BTYPE=T OR CRT=UVI",A3] (A-0T)15.12,15.14,15.12
SWITC-1)3¥ STAT(1,983,1)

IBMR(BIY;X IBMR(BI+8)

PD=E,2,103T Z5 FTAKL(BI.D)

13F J=1,83T %7 FOUT(BI.I,J)
(II-1)015.19515.1935 I=I+1:50G 15.17
P STATC(-1)3G 15.82

STATC(-1)3T “END",!:Q

ENDC(2)

) YSII

e

], v



f11.01
fa1.02

72.H9
F2.19
N2.12
B2.14
B2 49
A2 603
B2 7T
BR.89
BR.82
fn2.91
A2.92

A3.31
63-19
73.18
B3.15
@3+16
A3+ 17
A3.18
P3.19
B33.28
A3.21
A3.282
G324
A3.33
A3.31
B3.32
13«33
03+ 34
#1335
B3. 49
A3« 68
A3« 61
A3« 62
B3« 63
B3« 65
B3« 67
B3.T7D

P41
P06
G438
Al.12
Giel s
Biel6
A4 30
fhe35
Gae 49
Da.98

31.98

31 .99
*

(o

e

T
A
A
A1
S
A
S
X
5

T
g
A
a
5
A
X
X
T
T
I
5
I
T
T
F
T
I
5
D
T
S
D
P4
G
1
D

1

e Bl - i

PROG.22
CALL(621)

wT0 TRANSFER AME DATA FROM T8 TO T7"»!

@STARTING REC ON T8"s5X3T 135 TX=5X*16

wy0. REC TO TRANSFER ",N33T 135 N=l

DS TARTING REC ON T7"»SY3T 135 TY=5Y*16

BI=16 A _

NFILE ON TT?"-A31 (A-8Y)2+1052470,2¢10

N=13S TY=5Y*16

MTAKC(BI s TX»1658)3% MPUT(BI,TY 1657

TX=TX+1635 TY=TY+1635 N=N+131 (NS-N)AL.01,2:80, 2480
w DONE3A ¢ MORE?'™,AST 151 (A~AY)IR2:9252. 18,2492

wpRINT FROM T7 OR _T82",UST !

" REC ND.2"ST(2)38 TK=8T(2)%1653 SC=1@Rdd;S Bi=16

N=13S TX=ST(2)*1634 "“SURVEY TARE?",AX3 S NS=12555 UX=1

n FIRST/ LAST IMAGE",1,113A I TYPE=T OR CRT=V":A3T !
MTAK(BIsTXs165U)31 (A~BT)3«175318:317

SHITC(~1)3X STAT(1s98051)3F D=1,150;5 A=A

=4 FTAKL(BI»®), FTAKL(BI,2)s%4.91 FTAKLC(BI 4)/10, %4 :
FTAKL(BI:6),FTAKL(BI:8),FTAKL(BI,1@);%5a®8 FTAKL(BI» 12371995
(NS-123+65532153.21 _
J=1+NS~1295

(AX“@Y)3-3:3-24:3-3

ga Js» FINCBI»>I»1357%26402 FINCBI,1,2)/100,FIN(BI»153)>/1085G 3.3
24 JsFIN(BlIsI»1),%8.04 FINC(BI»1,2)/5CsFIN(BI,I1,3>/50 _
D=4,1,83T 74 FINCBI»>I-D -

v31 ¢11-1-NS+12533.4,3.455 I=1+138 UX=UX+13I (NS=-J-133:65C 3.7
(24*N'UK)3034:3o21:3-21 .

N=N+13% STAT(-1334a "C?".B31 (B-BY)3:4353+35.

3.175G 3.8 : .

YDONE", 13X STATC(-1):3Q

NS=NS+18535 TX=TX+1635 1=1-125

3.6251 (A-DT>3.33-3-21,3.33

MTAKC(1 65 TX» 16,0

3.21

(NS-1)3.6T753+2123.21

3.63G 3«65

(A=PT)3.33,3.2153+33

“PHOTOMETRY COMPARISONS ON DIFF RECS™, §

W DATA FROM 17 OR T82",Ust

WSTARTING REC=",S5X35 TX=SX*16

" NO. OF RECS=">N35,135 N=133 J=1

" ND. IMAGES PER REC=",1I3T !i5 BI=i6

MTAK(BL »TK> 16,U2

P3P I=Jds15J+93T %6 FIN(BI-I,6)

(NS -N)AelsBeti3 S N=N+135 TX=TX+1650 A 16
(11-1)04.98,04.9835 J=J+1333 TX=SX*1635 N=13T 135G 4+16
I “DONE*,!30Q :

ENDCA)



f11+831
G162

B33« 01
A332
B3.%38
A3.18
B3.14
B3.16
N3.18
B3+ 40
B3.98

A5. 31
@Wh.16
A5« 20
75.21
A5.22
B5.25
B5«26
95.34
65431
P5.38
B35+ 40
@5. 45
A5«46
35+ 50
5«61
B5. 62
@5+ 63
B 64
3566
5. 78
Gh.72
25498

- P6+01
D613

WEell

@6 59
G 60

BNTel1d
AFe 12

88 « 61
948 .68
38+ 63
B. 64

D931
A%.92
fA9.143
@9.12
B9.13
d9.14
39.98

31.98
31.99
H#

C-

X

T
A
5
X
5
5
I
X
T

A
X
5
5
5
T
A
A
fa
5
G
S
X
A
5
5
5
K
S
A
X
iy

C

PROG.23 ' {
CALLC 65 1) &
“"TRANSFER SURUVEY FROM T97 TO T8",!

"START AT SNCT7)=",SN," AND SOC8)>=",50, !

BS=17651 (58-5033«153.13T !"SET 50 OVER 49",13G 3.02
MTAKC(BS 1 6%5N>1657)

NI=FINC(BS,853)5D 3.45T %3 “NI=">NI3I (125~NI)3+16s3 98,3 98
NI=NI-12535 SN=5N+135 SO0=50+13D 313D 3.4

(125-N133+1653.98,3.98

MPUT(BS,» 1 64504 16>8) - -
FMLAST S0=",50." DONE",!13Q T

' TO aDD STAR TO T7 OR T87",U»" AT REC=",35N,!
MTAK{l 6, 1 6%SNs1650)

I=1

NS=FINCL6,151231 (N5)5.22,5.2255 I= I+1,G 5 21
Ni=I-1

“"START WITH LARGEST I,

"T0 ADD NEW STAR AFTER I=*,11,!

PESC="a50s" KI=,XIs® YI=PaYIL"™ S5",5-" 0",0," C"sCh™ Q750
" pM,B," EM,EFS XI=X1%1803S5 YI=YIX1A4:5 CAQ=70+0
I=NI;5 NI=NI+] '

5.61

I=11+1

SAVX(165T1,5C,K1-YI»5)3X 5AVY(16,1-0,C0.:E»B)

! " MORE STARS?",A831 (A-8Y)5.7:5.26s5.7
Al=FINC16:151255 A2=FINC(16,1,2);S A3=FIN(16s1,3)
A4=FINC1 6515435 AS=FIN(C16:-1-5)35 Aé= FIN(IG:I:G)
AT7=FIN(165157)35 A8=FIN(16,1:8335 1S=I1+1
SAVX(16,15-A1,A2,A3,A4)3 % SQUY(Ié:IS;AS:Qﬁ:Q?:AB)
I=1-131 CII+1-1)540,54855.45

MOR TO FILE ON T7?2Y,A31 (A~GY)5¢ TS5+ 72257
PUTLC1 6528,NI)3X MPUT(16s16&58,16,1)

TRDONETL.15Q

~PIECES FOR PROG. 17 AND 28 (GROUPS 65 7-8)

5

D
X

X

I
D

¥
F
T
X

C

NS=NS+1R255;5 TK=TX+1655 TY=TY+1635 J=J~125
6+ 53K ENDCG)D

MTAKC(l1 6o THa16,UY3X MTAK(38,TY, 1 6,1
ENDCD)

(NS=J) 71825 650, 6583
613G Tol

N=1,N535 LX) =LX{N)~AX*XR(N) ~BX*YR(N)~CX
N=1,oN535 LY{(N)=LY(NY~AY®XR(N)-BY*YR(N}I-CY
I15F N=1,N53T Z4.801 LANI*S50@,LY(NI*500
END{(® > .

~PIECES FOR PROG.18

T
I
X

X

X
T

W
X

ET=",5T+1,!

(NI~139.98355 I=155 NI=NI~12535 SN=SN+16;5 ST=S5T+1
MTAK(BI»SNs»1657)

MTAK(BM.S5T*16,1658)

ENDCB)

YEND", ;0

ENDCA)



Gl.91

Bl.82

B3e.31
B3.03
B3.04
93.95
D3. 18
@3.12
B3 21
f3.28
A3.24
B339
A3«35
G336
P3«38
B3« 649
#3.61
A3« 64
3. 66
@3.68
B3.99
A3.98

31.98
31.99
*

PROG.24

X

e MmOl XX 0D A

CALL(6-1)

"TQ DISPLAY POSITIONS ON CRT",!35 BI=16

"ON T7 OR T8?",U,'* AT FIRST/LAST REC=",50,5T;5 NN=5T-50+1

SN=50,1,5TsD 31355 BI=BI+lé6

BI=1635 I=13A "FOR GA»BR,OR AL?",K,1:;G 3.12
MTAK(BI»16%5N,16.U)

SWIT(~1)

(FIN(BI,1512)3+98,3.98;1 (K~-0ALY3.22,3.3,3.22
(K~BGAI3+633.24,346

CR=FIN(BIsI,6)51 (CQ-20)3+3,3-38,3.385C-FOR GAL
A=1023-2%FINC(BI>1-2)/1083S B=2%FIN(BI,1,3)/140
STAT(A:B-1)

II* ar

(125-123+9353.9855 I=I+135G 3.21
SO=18%FINCBI, I, 4)+FINC(BI>I,5)31 (50-12)3.38,3.61,3.38
(FIN(BI,I-1)-FIN(BI,I+25,1)33:.3853.64s3:38
SO=10%FINCBI,I+2,4)+FINC(BI,I+8,5)51 (S0-20)3466,3¢323+66
(FINCBI-1,1)-FIN(BI,I+4513233.3853-68,3.34

SO=10%FINCBI, I+4,4)+FINCBI-I+45,5)31 (50-2@)3.38,3.353.38
(NN%16-BI)3.98:3:98:5 BI=BI+16:5 I=1:G 3.281

STAT(~1)3T "DONEY,1:Q

END(@)

,

i

g \ -

P
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