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I INTRODUCTION

A report describing the analysis and simulation work for the Catch=-
-Up and Rendezvous modes completed through 30 March 1965 was issued on
29 April 1965. This report describes the work done on the FORTRAN simu=
lations since that time. '

Following is a list of the changes made to the simulation progfamé:

A. Static Simulation =

L A tolerance generation scheme used for Acceptance and
Pad Tests has been added.

B. Dynamic Simulation =
1. The integration scheme has been changed.
2. A change has been made to insure that the program

will run only if the MQ keys are set properly.
3. All tape density setting are controlled by the program.

4, Errors are injected into the sines of the radar angles;
to simulate hardware errors.

[ Logic has been added to the automated éutput' routine to
account for Self-Test (Module III).

Appendix A of this report gives listings of all the programs used for
FORTRAN simulations of the Catch~-Up and Rendezvous modes. These listings
as well as the explanations given in this report, should enable competent
computer programmers with a knowledge of FORTRAN to duplicate the results
obtained by IBM. ,




II. - FUNCTIONAL DESCRIPTIONS

This section of the report is intended to present a general simplified
description of the Catch~-Up and Rendezvous simulation programs. In this
perspective functional flow charts are presented without the required inputs
or the simulation outputs but stripped down to the broad functional purposes
of the simulation programs. '

Dynamic Simulator

The Catch-Up and Rendezvous dynamic simulation is composed of:

I. = The Executor and Rendezvous programs of the Gemini Seventh
System Math Flow, Module V.,

II, The Rendezvous Environment program which simulates the physical
environment in which the Gemini guidance computer operates.

I1I. The Control program which provides the interface between the
Environment program and the simulated operational programs.

Figure 1 is a simplified Block Diagram of the Catch-Up and Rendezvous
Dynamic Simulation Programs which shows the Environment program supplying
the following quantities to the Executor and Rendezvous programs: '

L Three Gimbal Angles

2 Three Radar Parameters

3 Three Accelerometer Outputs
4

.  Several Discrete Inputs,

Simulation Cycle

The simulation cycle begins with the initialization of the Environment
Program. When this has been completed transfer is made to the simulated
guidance computer via the control program.

The guidance’computer operates in a closed loop, transferring from
Executor to Rendezvous and back to Executor. This loop continues until the
control program indicates to the Executor that one simulated time increment
has elapsed. The guidance computer loop is then broken in the Executor and
transfer is to the Environment program through the control program.
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Simulation Cycle (continued)-

One cycle is then made through the Environment program. During
this cycle, the simulated physical environment is updated in accordance with
the information received from the guidance computer. When the environment
has been updated, transfer is to the guidance computer where the closed loop
begins agam.

The transfer cycle from the Environment program to the Executor,
around the Executor-Rendezvous loop, and back to the Environment program

continues until the simulated flight is terminated.

Figure 2 is a functional flow diagram of the Dynamic Environment
program.

Function Sequence

?

The Environment program is initialized with input data to allow calcula=
tion of the target and spacecraft initial position and velocity. In addition, all
logical decisions and variables which can be set by input data are initialized.

The mode status is checked and the appropriate discrete inputs are
initialized, depending upon the mode.

The equations of motion for the target and spacecraft including space-
craft thrust terms are integrated for the time step of the Rendezvous program.

The accelerometer outputs are calculated in the navigation coordinate
system. The applied incremental velocity components are calculated in the
spacecraft coordinate system. '

'The spacecraft orbital parameters are calculated.

The elements of the inertial-to~-navigation coordinate transformation
matrix are calculated and the elements of the navigation-to-body coordinate
- transformation matrix are calculated.

The platform gimbal angles are calculated.

Sense light four (4) on the IBM 7090 is made to correspond to the
cond1t10n of the Computer Running Light. B




Function Sequence (continued)

The data insertion program indicator is checked and if it is time
for data insertion, the pertinent data is read. '

Radar data is calculated and checked to see whether it lies within the
operating range of the Gemini radar. The radar ready discrete (DI 00) is
turned ON or OFF, depending on the characteristics of the calculated radar
data.

The spacecraft position is calculated in target-centered curvilinear
coordlnates.

The calculated values of the gimbal angles and radar data are saved
while they are quantized, along with the accelerometer data, for use by the

Rendezvous program.

Transfer is made to the control program to allow the Rendezvous
program to be simulated for the Rendezvous time step.

On return from the control program, the gimbal angles and radar
data are restored and the attitude error angles calculated by the simulated
Rendezvous program are quantized. ” ‘

Selected data is recorded both off-line and on-line.

A check is made to determine if the problem should be terminated.

Spacecraft attitude errors are used to calculate spacecraft correction.

maneuver rates. The attitude errors used may be those calculated in the
simulated Gemini computer or they may be computed in the Environment
program. If computer calculated errors about the platform are used, the
pitch correction rate is limited to prevent excessive cross-coupling of
attxtude correction maneuvers.

The equations of motion of the spacecraft attitude are integrated over

the time step of the Rendezvous program.

When the velocity to be added exceeds the thrusting capacity of the

appropriate thrusters, the body thrust term is set to the thrust acceleration -

capacity. Also, discretes are set to 1nd1cate the zero or non~zero status of
the IVI's,

The body acceleration terms are transformed to the inertial coordinate

frame and transfer is back to the integration of the equations of motion.
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Static Simulator

Unlike the dynamic simulator, this simulator operates with inputs
-which are static. The inputs to the simulated Gemini Computer are not
changed by the program but remain constant until they are changed by an
input card. This data is read in using the method described in Table 4,
page 39. Initially all quantities are zeroed and will remain zero unless
another value is inserted. Time is updated by DT (usually 1.0 second)
every cycle through the program, Thus, time in the Gemini computer and
in the environment is advanced the same increment (DT) for each Gemini
computation cycle executed. |

Because of the static nature of the inputs, the programmer must
have a working knowledge of the Rendezvous and Catch-Up math flow in
order to be able to insert the proper quantities at the proper time. For
example, the programmer must know what discrete turns the radar on and
‘off and at what time in the mission the radar will be sampled if he wants to
investigate the effects of bad radar data. He must also have this knowledge
ifAhe wants to use different radar data for several points used in calculating

V.

This program is used to generate tolerances for acceptance and pad
test specifications. Because it is an open-loop operation as opposed to the
closed-loop dynamic simulation, the static simulation has a much greater .
data manipulating capability than the dynamic simulation. Because of this
capability, it is possible to test certain paths in the Catch-Up and Rendez~
vous Math Flow which are not easily traversed by the dynamic simulation.

This program has a much shorter execution time than the dynamic
simulation. A complete Rendezvous mission can be simulated in two
minutes. This is due to the fact that this simulation uses the full speed
capability of the 7090 and that time is advanced by the same increment (DT,
usually 1.0 second) for all computer cycles which actually are considerably
less than one second. : '



1I1. DETAIL DESCRIPTION OF THE RENDEZVOUS ENVIRONMENT
SYSTEM

This section is a detail descrlptton of the Dynamic Environment Flow:
Diagrams found on Pages 52, 53 54, 55) fand 56

Dimension, Common, Equivalence

These statements are needed to set up the FORTRAN program.

SELFLD - Tape A7

The first step in the Rendezvous simulation is to generate a self-
loading tape containing all the programs used in the simulation. This tape
is generated on Tape A7 by calling the subroutine SELFLD. If it should be
necessary to read the programs into the 7090 computer memory again, this
can be done by putting the tape on drive Al and pushing the CLEAR and
LOAD TAPE buttons on the 7090 control console.

Clear Tables

Several data tables and all of common are cleared. This insures proper
initialization of each run when several runs are made in sequence without stopping
the computer.

'Ingﬁt Data

There are four types of input data:

1. Guidance computer output variable names. These names are
used to label the outputs from the simulated guidance computer.
They do not determine the quantities which are printed out.
There are 165 names in all, The names used and the symbols
for which they stand are listed in Table 1. The format of these
data cards is given in Table.2.

2.  Initial conditions, environment control variables, and space-
craft constants. These quantities and the format used to read
them in are given in Table 3.




Input Data. (continued)

3. Insertable Data. These data cards are used to simulate MDIU
or DCS insertions or to change any variable in Common after
the initialization of the Catch~-Up and Rendezvous modes. If
such insertions are not to be made during a given run, these
cards should be eliminated from the data for that run. More
information about these cards is given in Table 4.

4. Plot Data. These cards are used to specify the quantities
to be plotted. If no plots are desired from a given run, these
cards should be eliminated for that run. More mformatmn
about these cards is given in Table 5.

Type 1 data is read in once for each set of runs. Type 2 data for the
first run is read in, stored, and written on Tape A3 to provide a record of
the values used. '

The control variable LMDI is tested. If LMDI is non-zero, type 3
data will be read in and stored. As each card is read, the ILIST wvalue on
that card is tested. If ILIST is non-zero, another card is read. When a
zero value of ILIST is sensed, reading of type 3 data is terminated and the
stored type 3 data is recorded on Tape A3. If LMDI is zero, the program
will not attempt to read type 3 data cards, and no data of type 3 should be °
included in the data for the run.

The control variable LLOC is tested. If LOC is non-zero, type 4
data will be read in, stored, and recorded on Tape A3. If LOC is zero,
the program will not attempt to read type 4 data cards, and no data of type
4 should be included in the data for the run.

_ When the énd of the first run is reached, the control variable IEXIT
is tested. If IEXIT is non-zero, there are no more runs to be made, and
the simulation is terminated. If IEXIT is zero, there is at least one more
run to be made. In this case the process of reading, testing, and recording
data for the next run is repeated, beginning with type 2 data. '

Test of MO Key Settings - 57-58

The octal pattern set in the MQ keys is read and stored as the
variable KOMBO. KOMBO is then compared with the input variable KEYSET.
If the two variables do not agree, the program prints an error.message to the
operators and issues a Pause. When the START button on the control console
is depressed, the MQ keys are read again, and a new value of KOMBO is set
up. Only when KOMBO and KEYSET agree is the execution of the rest of the
program allowed to continue,
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Rendezvous Problem Initialization - 94-996

The Rendezvous problem is initialized by determining the positions
and velocities of both the target and the spacecraft in inertial rectangular
coordinates at the starting point for the flight to be simulated. = This may be
done in one of four ways: ‘

1. Direct specification (MACOP = 0; MACINT = 0). The initial
positions and velocities are specified by the input quantities.

2. Computation (MACOP # 0, MACNTR = 0, MACINT = 0). The
~ initial positions and velocities are given in inertial polar
 coordinates and are then computed in inertial rectangular

coordinates.

3. Alternate computation (MACOP # 0, MACNTR # 0, MACINT = 0).
The initial target position and velocity are specified and com-=
puted as in 2. The initial spacecraft position and velocity are
specified in components relative to the target and are then com-
puted in inertial rectangular coordinates.

4. Reverse integration (MACINT #£ 0). The target and spacecraft
positions and velocities for some point in time are determined
‘by one of the three methods given above. The Rendezvous
problem is initialized from some earlier point in time by
integrating backwards in time for a time interval given by BINT.
A single precision Cowells integration routine is used for this
reverse integration. The time step used is 10 times the input
integration time step (DT).

MODCR

The input variable MODCR is tested to ascertain which mode has been
selected. If MODCR is less than one, Rendezvous has been selected; if
MODCR is one, Catch-Up has been selected; and if MODCR' is greater than
one, Pre-Launch has been selected.

_ Selection of a particular mode sets the three mode discrete inputs for
the guidance computer as follows:

. Rendezvous , Catch-Up " Pre=Launch
DI 10 + . DL10 - . ‘DI'10 +
DI11 - DIl + | DI11 +

DI 13 + Y 'DI13 - DI 13 +



Position and Velocity Integration 101

This loop solves and integrates the equations of motion of both the
target and spacecraft using a single-precision Cowells method in subroutine
form. Spacecraft thrust terms, if any, are included in the computations.
The time step used is equal to the input integration time step (DT).

Accelerometer Qutputs -~ 71

The outputs of the integrating accelerometers in navigation coordinates
and the total velocity change ( V) made along each of the spacecraft axes ‘
are computed by means of rectangular integration. There is little error with -
this method since the spacecraft thrust is either on or off over a complete '
time step and the spacecraft turning rates are low when thrust is applied.

Computation of Gimbal Angles - 72-602

The spacecraft orbital parameters and the inertial-to-na\)igation and
navigation-to-~spacecraft coordinate transformation matrices are computed.
From these, the three platform gimbal angles are determined.

Computer Running Light - 603-552
Sense light four (4) on the 7090 control console is used to simulate
the Computer Running Light in the Gemini spacecraft, The condition of

this light is controlled by a discrete output (DO 05) from the guidance computer.

START COMP

The START COMP discrete input to the guidance computer, DI 21,
may be set on (-) in one of the three following ways:

1, - Depress Key 17 on the 7090 control console. .

2. Enter the desired time of START COMP through the input
variable STCT. When the simulated elapsed time reaches '
this value, DI 21 will be set (~).

3. By the data insertion technique described below (a type three
special data insert). ‘ ;

In the FORTRAN simulation, a non-zero value for a discrete input
or output indicates that the discrete has been set (=), The methods of setting
DI 21 (-) set it to different values (2047, 4095, and 72191 respectively). Thus
it is easy to tell which method was used to set the START COMP discrete.
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START COMP {continued)

v When LDI 2] is set (=), the quantity TSC is set equal to the simulated
time (T). Thus a record is kept of the time at which START COMP was pushed.

Data Insertion

If LMDI # 0, new values will be inserted for selected quantities at
preselected times during the simulation. When the time for inserting a new
value for a variable is reached, the value to be inserted is taken from the
table of type 3 data read in at the start of the simulation. This new value is
then used to update the variable in question.

Radar Parameters - 111-763

The line-of-sight distance (radar range) between target and spacecraft
is computed using inertial position components. Radar range rate is cal-
culated. The radar azimuth angle is computed based on the position of the
target relative to the spacecraft.

The aximuth angle is checked to see if it falls in the range *25°. If
the azimuth angle does fall in this range, its sine is computed and modified to
simulate measurement errors. The elevation angle is computed and tested,
and its sine is computed and modified to simulate measurement errors if the -
“test is passed. '

The spacecraft turning rates are checked to see that they are no
greater than 1.5° per second. If the turning rates do not exceed l. 5° per
second, the radar information can be used accurately in computations.

If the radar angle tests and the turning rate tests are all passed,
DI 00 is set(-) to indicate that the radar data is good and can be used in
computations. If any of the tests are not passed, the radar data cannot be
used and DI 00 is set (+). This means that the guidance computer will not
read any information from the radar.

DI 00 can also be set (+) by setting the variable LQT to a non-zero
value via a type 3 data insert. Thus loss of radar lock-on can be simulated
any time during a run. '

Flight Director Indicator Logic = 449-456

This logic determines whether error angles based on the radar angles
(LRDFDI -) or error angles based on computer values (LRDFDI +) will be
flown. : :
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Relative State Vector Computation -~ 787

The inertial spacecraft state vector is transformed into an earth- )
centered rectangular coordinate system with Y axis intersecting the target
and X and Y axes lying in the target orbital plane. The elements of the
transformed state vector are used to compute the spacecraft state vector
 in a target-centered curvilinear coordinate system. The resulting relative
state vector is included in the output for reference purposes only. It is not
used in any other calculations.

Data Quantization - 920-424

If the necessary control variables are set to the proper values, the
gimbal angle, accelerometer, and radar data can be quantized before being
sent to the guidance computer. This simulates the quantization that would
be placed on this data by the actual hardware. The unquantized gimbal angle
and radar data is saved for off-line printout.

Control Program

As mentioned in Section II of this report, communication between
the guidance computer and the simulated environment is established through

a control program (CTRL 1),

The program uses the channel interrupt feature of the 7090 and
allows the simulated guidance computer to run continuously. Since the
Gemini computer has no fixed computation cycle in the Catch-Up and
Rendezvous modes, this simulates the operation of the actual hardware.

When the Environment program calls CTRL 1, keys 21 through 35
on the 7090 console are read. The value set in these keys determines the
relation between the operating times of the 7090 and the simulated guidance
computer. For example, if the value 30g (i. e., 2410) is placed in the keys,
24 milliseconds of 7090 operation will correspond to one time increment of
operation of the Gemini computer. ’

. The control program computes the number of words which can be
written on a tape during the time interval specified by the setting in the keys.
The computer then begins to write zeros on Tape B6. While this is being
done, the Executor and Rendezvous subroutines are exercised in the manner
described in Part II of this report. When the computed number of words
has been written, the operation of the simulated guidance computer is
interruptéd in the Executor subroutine, and transfer is back to the Environ-
ment program.
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Error Angle Quantization - 404-419

If the control variable LDB is set to a non-zero value, the attitude
error angles will be quantized to either high or low range, depending on the
size of the errors.

Output - 406-142

If certain conditions are met, one line of output will be written on
A3 and printed on the on-line printer during each cycle through the Environment
program. The conditions are! B

1. Simulated time (T) is 10 seconds or less and Key 19 is down . |
or
2, The Computer Running Light is ON, Key 19 is down,

CTTG = 0, FIN = 0, and at least one of the IVI's is dis=~
playing a non-zero value or : :

3. Radar range (TRI) is no greater than a value specified by
ESPR and Key 19 is down or

4., Ke‘y 15 is down or
5. IOLP# 0.

The information contained in this one line of output‘ is changed 150
seconds after the nominal time for applying the final vernier correction.
Samples of both sets of variables provided are included in Appendix B.

In addition to the single line output,' two pages of off-line output are
written on Tape A3 at periodic intervals. A sample of each of these pages
is included in Appendix B.

The frequency at which the two pages of output are written is
governed by the quantity COINT. The actual writing times are biased
by the value of the variable DELAY. For example, if

 COINT
DELAY

50
o .

two pages will be written out at

" T=20, 50, 100, 150, etc.
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Qutput - 406-142 (cont‘inued)

1

100
20

If COINT
DELAY

two pages will be w%itten out at
T =0, 20, 120, 220, 320, etc. .

Every time the two pages of output are produced, the single line of
output described above is also produced both on-line and off-line.

In addition to the controls given above, some other console keys can
be used to govern both on-line and off-line output. These keys and their
functions are listed in Table 6.

Digital Plotting - 123-10007

If LOC does not equal zero, data will be written on Tape A9. This
data is then used to plot curves on the off-line plotter. A maximum'of 50
quantities may be written out. This data is written out each computer
cycle. The quantities to be written out are determined by type 4 data
inputs.

Run Termination = 10008-654-336

A simulation run can be terminated in two ways. One method is to
put Key 16 on the console DOWN. This will terminate all operation almost
immediately. If Key 16 is not used, the run will be terminated when simula~-
ted time T becomes greater than the value of the input variable EOP,.

When a run is terminated, an indication of the method of termination
is written out on-line and off-line. If Key 16 is used, the contents of the
computer is written on Tape A7. The run can be completed at a later time
by placing the tape from A7 on drive Al and pressing the CLEAR and
LOAD TAPE buttons on the 7090 control console.

If Key 16 is DOWN, operation will terminate at this point. If Key 16
is UP and the control variable IEXIT = 0, transfer will be back to the be-
- ginning of the Environment program to begin another run. If IEXIT # 0,
there are no more runs to be made, and operation will terminate.
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Attitude Computations ~ 655-706

If radar direction of the Flight Director Indicators is being simulated
(LRDFDI -) the radar line-of-sight attitude errors are computed, normalized,
and limited. The errors are then transformed into errors about body axes.

If the error angles calculated by the simulated guidance computer are
being used, they will be subjected to two magnitude checks. If the roll error
is greater than 0.04 radians, the yaw and pitch errors will be neglected. If
the yaw error is greater than 0.04 radians, the pitch error will be neglected.
The errors are transformed from navigational axes to body axes, and a pitch
rate is selected based upon the magnitude of the commanded yaw angle. The
three possible pitch rates are specified as input data.

The angular turning rates about the three spacecraft axes are com~
puted and limited. The equations of motion of spacecraft attitude are then
solved and integrated to determine the new attitude of the body. The space-
craft axial thrusts are set to zero prior to these computations.

IVI Zeroing - 811-33

The discrete output DO 11 from the guidance computer to the IVI's
is checked to see if the channels should be zeroed. If so, the proper terms
are set to zero. If the IVI's are being zeroed, no thrusting will be done.

Spacecraft Thrusting - 32-24

Spacecraft thrusting will be simulated only if all of the following con-
ditions are fulfilled: '

(a) The thrust in question is desired. (Indicated by a non-zero
value of the proper ITH). '

- (b) START COMP has been pressed (LDI 21 (=) ).

{c) Simulated computer time CT is no less than the time to apply
the first thrust. foe

(d) T is at least 10 seconds greater than the time at which
START COMP was pressed.

(e) LDI 11 is (=), or LDI 11 is (+) and CTTG = 0.
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Spacecraft Thrusting - 32~24 (continued)

The spacecraft thrust terms were all set to zero when the new
attitude of the spacecraft was being computed. If all of the conditions listed
above are fulfilled, the values of the thrust terms may be changed. The
changes depend upon the reading of the IVI's. The X thrust term is computed
as follows: '

(a) If AVX = 0, .
X thrust term = 0

(b)  When A\Wx is (+)
¥ /\Vvx > CATXBA -0.5
' X thrust term = CATXBA

¥ Avyx < CATXBA -0.5
X thrust term = ‘AVXB

(c)  When AVy is(-)
1 Avy CATXFW -0.5
X thrust term = CATXFW

¥ /Vyx £ CATXFW -0.5
X thrust term = VXB
whei‘e: : AVX = value on fhe X channel of the IVI's

AVXB = velocity change to be added along the X axis
CATXBA = thrust capability of the Aft X axis thruster
CATXFW = thrust capability of the Forward X axis thruster.

The Y and Z thrust terms are computed in a similar manner except
both directions of the Y and' Z thrusters have the same thrust'capacity.

IVI Discretes - 21-506

The three IVI channels are checked for zero readings. The following
discrete signals are generated for the guidance computer as a result of

these tests:
- QAvx Avy Dz

Zero LDI31 + LDI 25 + LDI 26 +
Non=-Zero LDI31 - LDI 25 ~ LDI 26 -
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Thrust Transformation - 509

The spacecraft thrust terms are transformed into the inertial
coordinate frame. These terms are then used in the position and velocity
integration loop to compute new positions and velocities for the target and

the spacecraft.

This completes the detail description of the Dynamic Environment
program. : ’
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TABLE 1

GUIDANCE COMPUTER OUTPUT VARIABLE NAMES .

CA 11
CA 12 ‘
GCA 13 ' : : '
CA 21 __
Elements of the navigation axes to body axes coordinate trans-

CA 23
CA 31
CA 32
CA 33

CA 22
& formation matrix (A 11 - A 33).

CCABI |

CAPTI
CATXBI : ‘
See note at end of this table.
CCASI

CCK 1
CCK 2
CCK 3
CCK 4
CCK 5
CCKF
CCKG

Clohessy~Wiltshire coefficients (CK 1 - CK 5, CKF, CKG).

CCPSIR - Cosine of second rotation (yaw) in the coordinate transformation
. from body axes to radar line-of-sight (cos V R):

CoI

. CCRI v
CRSI ‘
i See note at end of this table.
cz1

CCTHR Cosine of first rotation (pitch) in the coordinate transformation
from body axes to radar line-of-sight (cos OR).

CDEL Orbital angle between successive intermediate velocity
' corrections (A Y



'CDPHSC
CDPSSC
CDTHSC
CDRRD
CDTM

CDTW

CDTX

CDV

CDVF
CDVI
CDVT

CDVXB
CDVYB
CDvZB

CDVXM
CDVYM
CDVzZM
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TABLE 1
(continued)

Spacecraft attitude error angles (roll, pitch, yaw). (AQSC,

DN6ge,  AVsc)-

Range rate error (reference range rate minus range rate).

Time interval between successive intermediate velocity
corrections ( ATM).

Logical timer used in gathering of radar data. Also a measure
of the lateness of any radar point. Set to - 1 if the point is

missing ( Atw).

Constant time interval, either 100 or 20 seconds, used to in-
crement TX( ATX). :

Prior to START COMPUTATION, the total velocity change
required for Rendezvous and braking. After START COMPU-
TATION, the integral part of the velocity change to be processed
on the output delay line to a selected incremental velocity meter

( Av).

‘Estimated velocity change (braking irhpulse) necessary to match
velocities of target and spacecraft at intercept ( AVf).

Velocity change necessary to match positions of target and
spacecraft ( AV.).

Total velocity change necessary to match positions and veloc1t1es
of target and spacecraft (Rendezvous). AV

.Desired velocity changes along the body X, Y, and Z axes

(v xb? AV, AVy).

Negatwes of the desired velocity cha.nges along the navigation



CDVXS
CDVYS
CDVZs

CDVXZ
CDVYZ
.GDVZZ

CDXD
CDYD
CDZD

CDXFD
CDYFD
- CDZFD

CFX
CFY
CFZ

CM 1
CM 3
CM 4
CM 5
CM 6

CNS

COEFF

COMGS

CPHIB:
CPSIB -
CTHB

a2t

TABLE 1
(continued)

Veloc1ty changes to be placed on the /\V meters ( Avxs,
AVYSs szs)

Present readmgs of the AV meters ( A X0’ AVYO’
AVzo)

Catch- Up: Velocity changes desired to be made along the

spacecraft navigation axes.

Rendezvous: Velocity changes along the spacecraft navigation
axes required for Rendezvous in the desired time ( AX, DY,

FAY AN

Estimated velbcity changes (braking impulses) along the target
axes necessary to match target and spacecraft velocities at
intercept ( Axf, AYf, AZf)

4

Sensed velocity changes along the nav1gat1on axes (Fy, Fy,
Fgz).
zl

Constants used in computing spacecraft pos1t10n in target
coordinates (CM 1, CM 3 - CM 6). ;

i .
1

Updated constant used to determine AX AY, and. AZ in
the smoothing process (Ng).

Quantity used in computing Clohessy-Wiltshire coefficients

- (COEFF).

- Spacecraft orbital angular velocity assuming the spacecraft is

in a circular orbit with radius equal to the last computed value

Of} rs( WS).

Spacecraft roll, pitch and yaw angles read from the spacecraft
platform gimbals ((Db, Gy, Vb)
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TABLE 1
(continued)

CPSIBC } Commanded spacecraft attitude angles (pitch and yaw).
CTHBC computed in a pitch, yaw sequence (O, Vbc)'

CPSBCP | Commanded spacecraft attitude angles (pitch and yaw) computed
CTHBCP | in a yaw, pitch sequence. Used only for MDIU display to allow
- use of the attitude ball as back-up for the flight director needles
of the attitude display group ( ']// 'bet Ope )

CPSIBM} Computed spacecraft pitch and yaw angles necessary to obtam

CTHBM radar lock-on (v/bm’ Qbm)

CRA The average value of five radar ranges for use in the range
rate calculations (RA).

CRLO MDIU input variable used as a logical choice, Initialized to
‘0 in RZ 118. If set to any non-zero value, will cause the sines
of the radar angles to be set to 0 (RLO).

CRR In Catch-Up: Value of radar range transmitted via the DAS.
- This parameter is updated every cycle if a good radar point
is taken. .

In Rendezvous: Value of radar range used in the relative
‘position computations. This parameter is transmitted via the
DAS and is displayed on the MDIU (RR).

CRRD Range rate (;RR)'

CRRG The value of radar range the last time a good radar point was
: taken. This parameter is displayed on the MDIU '(RRG)'

CRRI .~ Radar range read from the radar every compurter cycle (RRI).

CRRPI - Radar range read from the second sample taken in the two~
- point. companson routine (RRI ).

'CRS . ‘ Distance from geocenter to the spacecraft (Y S)'

CR1 . The average radar range the last time the range rate calculations
were performed (Rl) ;

© =,



CSADPI

CSAPG

CSAPI

CSAPR

CSPSIR

CSRDPI

CSRPG

CSRPI

CSRPR

CSRTI
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TABLE 1
(continued)

Sine of the radar elevation angle from the second sample of
the two=point comparison routine. (sm aI

The compensated value of the sine of the radar elevation angle
the last time a good radar point was taken. This parameter is

‘ displayed on the MDIU (sin a'G)

Sine of the radar elevation angle read from the radar and
compensated for measurement errors (sin a'I).

- In Catch-Up: Compensated value of the sine of the radar

"elevation angle transmitted via the DAS. This parameter is

updated every cycle if a good radar point is taken.

‘In Rendezvous: Compensated value of the sine of the radar

displayed on the MDIU (sin rG')

elevation angle used in the relative position computations and
transmitted via the DAS (sin a').

Sine of the second rotation (yaw) in coordinate transformation
from body axes to radar line-of-sight (sin 2/1/ R)‘

Sine of the radar azimuth angle from the second sample of the
two-point comparison routine (sin rI

The compensated value of the sine of the radar azimuth angle
the last time a good radar point was taken This parameter is

- Sine of the radar azimuth angle read from the radar and com-~

pensated for measurement errors (sin r{).
Y

.In Catch-Up: Compensated value of the sine of the radar

- updated every cycle if a good radar point is taken.

azimuth angle transmitted via the DAS. This parameter is

'In Rendezvous: Compensated value of the sine of the radar

See note at end of thigs table.

azimuth angle used in the relative posmon computatlons and

. transmitted via the DAS (sm ).



CSTD
CSTDL
CSTHR

CSTZ

CT

CTD

CTDAS

CTDV

CTLRP

CTM -

during execution of the self-test. (t

n.z4n$ .

TABLE 1
{continued)

Nominal time difference between radar position measurements
used in determining the smoothed velocity of the spacecraft (tg).

Time difference between radar position measurements, corrected
for lateness of the radar measurements (tqy,).

Sine of the first rotation (pifch) in the coordinate transformation
from body axes to radar line-of-sight (sin Og).

Time constant set 23 seconds greater than the time at which
the IVI channels are started driving toward zero. If all three
channels of the IVI have not reached zero by the time t = t,, a
malfunction will have occurred and the IVI zeroing loop will be
terminated (tg).

Elapsed time since initialization of mode. Read during each
cycle through the Executor. However, during execution of the
self-test, CT is updated by one second each cycle through the
Rendezvous program (t).

Prior to the first thrust, the time interval between the last
relative position computations made prior to START COM-
PUTATION and the midpoint of the first thrust. :

After the first thrust, the time interval between the midpoint

of a thrust and a predicted spacecraft position after that thrust
(Tp)e '

Elapsed time since initialization of mode. Read during each
cycle through Executor. CT and CTDAS are equal except
DAs’" |

Time at which the first thrust should be applied (T AV)'

Time of the last relative position computations (t; » pl.

Initially, the time of the first good radar point used in the

relative position computations. After START COMPUTATION, the
time of the midpoint of the first thrust, Incremented by /ATM to
give the times of application of the intermediate thrusts (Ty,).



CTRR

CTR1

CTX

CUDPHS
CUDPSS
CUDTHS

CWSTD

CWSTDL

CWTTPR

CcX
CY
CzZ

CXM
CYM
CzZM

CXRD
CYRD
CZRD

CXSD
CYSD
CzSD

CXTD
CYTD
CzZTD

}

j
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TABLE 1
(continued)

Variable used to determine whether or not the range rate
calculations should be performed during the present cycle
(TRR).

The time the last range rate calculatmna were performed.
(try )

Time constant incremented by ATX. Used as a logical timer

~ in the gathering of radar data (Tx).

Unlimited values of spacecraft attitude error angles (roll,

pitch, yaw { A@SC, AQSC’ Aw SC)

‘Rm&mtdCOMG&(US)amiCTD(TDL

Orbital angular difference between two radar position measure-
ments, corrected for lateness of the measurements; or orbital
angular distance to Rendezvous (W tqL ).

Orbital angular distance to Rendezvous (thPR)'

Spacecraft position coordinates in a rotating, curvilinear
coordinate system centered in the target (X, Y, Z).

Spacecraft position coordinates at the midpoint of one of the
correctional thrusts (X5 Yan Zpg)e

Velocities along the target X, Y, and Z axes required for
Rendezvous in the desired time (Xg, YR, Zg).

Aggregate vélocity changes along navigation. axes required for
Rendezvous. Divided by CNS to give CDXD, CDYD, and CDZD.

(Xs; Ys: Zg)

Spacecraft velocities along the target X, Y, and,Z axes com=
puted from one pair of position measurements (X, Y,, Z,)

'
+.
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TABLE 1

(continued)
CXZ Values of CX, CY, and CZ extracted from the radar data
CYyz table used in calculating CXTD, CYTD, and CZTD.
czz Msr Yo Z5)i
FIN . See note at end of this table.
FP
IC Floating index used to denote the table location for storage of

radar data. Ranges from zero to 10 prior to START COM-
PUTATION, from three to 10 after START COMPUTATION (i).

KC Subscript index used for extracting data from the radar table
for use in the smoothing equations (K). '

K2GC Counter denoting the number of points yet to be smoothed.
Ranges from zero to seven (KZ). ‘

L Counter used in the range rate calculations. Ranges from
zero to five (L). '

LC1: Logical choice serving two pui‘poses:

a) Initialized (~) to permit zeroing of the /\V meters when
the mode is initialized. Set (+) when all AV meters
have been zeroed or 23 seconds after the meters are
started driving toward zero, whichever occurs first. Always
(+) thereafter except for temporary usage in (b).

b) Set (-) at the start of the smoothing sequence. Reset (+)
after the first set of Clohessy-Wiltshire constants have
been computed (LC 1).

LC2 Logical choice always (+) prior to START COMPUTATION
time in Rendezvous. Set (-) after seven computations of re-
lative position have been made following a thrust. Reset (+)
when smoothing has been completed prior to the next thrust

) (LC 2).

LC3 - | , Logical choice always (+) prior to and always (-) after START
COMPUTATION time (LC 3). oL ‘

.



LCT7"

LC 8J

LC10:

Lc4cC.

LC4D:

w« T w

TABLE 1

{continued)

Logical choice serving three purposes:

a)

b)}

c)

Always (+) until a good radar point is used in the re=~
lative position computation., Always (~) thereafter except
for temporary usage in (b) and (c).

‘Set (+) just prior to the computation of predicted radar

pointing angles 80 seconds before a thrust. Reset (-)
when the computations are completed.

Set (+) after calculating the smoothed spacecraft velocity
at the last radar point to allow calculation of the velocity
changes required for Rendezvous from the extrapolated
thrust midpoint. Reset (=) when the operation is com-

~ pleted (LG 7).

Logical choice serving three purposes:

a)

b)

' Set (+) to allow initializing IVI outputs to desired

velocity changes. Set (=) during the initialization.

Set (-) to allow the same equations to be used for com-
puting CK 4 and CKF, CK 5 and CKG. Set(+) when the
computations are completed.

Used to allow prediction of spacecraft position 80 seconds
prior to a thrust only once for each thrust. Left in (=)
state from use in (a). Set (+) just before prediction
equations are solved (LC 8)..

Logical choice set (+) when it is time to perform the range
rate calculations. Set (-) after these calculations are per-
formed (LC10),.

Logical choice set (+) in all modes except Catch-Up to permit
an initializing pass of Catch-Up when switching modes (LG 4C)..

' Logical choice set (+) in all modes except Rendezvous to permit

an initializing pass of Rendezvous when switching modes (LG4D)..



LCLT
LCA
LCS
LDI0O
LDIZ21

LDO05:

RDGD

RRDREF

SW
TEST)
TPS

TSGC
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TABLE 1
{continued)

Logical choice used to select one channel of the IVI for out-
put processing. Set (-) for X channel, (0) for Y channel,
and (+) for Z channel (LClJ),. ‘

Logical choice initialized to zero. If a non-zero value for
LCA is inserted via the MDIU only the X channel of the IVI

‘will be updated (LCA).

See note at end of this table.

Discrete input indicating that radar is ready (-) or not ready
(+) with valid data for the computer (DI 00).

- Discrete input indicating that the START COMPU‘TATION“
button has (-) or has not (+) been pushed (DI 21).

Discrete output to turn Computer Running (START COM-
PUTATION) Light on (-) and off (+) (DO 05).

Control variable used to cause proper branching during the
range rate calculations. M is set equal to zero during initial-
ization and whenever range rate and range rate error are
flagged to 9999. It remains zero whenever range rate and
range rate error are 9999. All other times M equals one
(M).

‘Control variable used in the two-point comparison routine.

N is set to = 1 prior to taking the first point; set to 0 after .
the first point is taken (N).

Indicator set (+) if a good radar sample has been taken. Set
(=) if a bad radar sample has been taken (RDGD).

Reference ,range rate (RRREF)' :

See note at end of this table.

Time at which START COMP was pressed.
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TABLE 1
{continued)
TVX | |
VY See note at end of this table,
TVZ "
TYC

NOTE: These quantities are used only in Module III.
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TABLE 2

INPUT DATA SUPPLIED ONLY ONCE FOR EACH SET
- OF DYNAMIC SIMULA TIONS

(Type 1 Data)

COLUMN VARIABLE FUNCTION

Card 1 (FORMAT: 12A6)

1- 6 _REM( 1) | First output variable name

7-12 ~ REM ( 2) Second output variable name.
67-72 REM (12) Twelfth output variable name.

Cards two through 13 are arranged in the same manner and
specify the 13th through 165th output variable names.

Card 14 (FORMAT: 12A6)

1- 6 ’ REM (157) 157th. output variable name.

49-54 REM (165) ' 1(35th output variable name.
55-72 Blank : ' :




'«3liw

. . TABLES - °

INPUT DATA SUPPLIED FOR EACH DYNAMIC SIMULATION =

*fCoLUMN‘f

 GCard 1l (FORMAT

-' VARI.AB.LE e

(Type 2 Data)

FUNCTION

L5} _,1--11""
12-13:

14 ,
15-16 = -
17

18-19

. 0a29
L 30.38
S 36-417

- Card 2 (FORMAT'

o Bl
- NDATE1l:
~-Blank |
- NDATE2
- Blank " -
NDATE3 -

Blank

" NRUNIL -

NRUNZ2 .

e dwig
o13-24

 25-36 :

3748
. 49-60 -

e DI AR

EOP

LLeTE e =
L e - will'be initialized (usually zero) (sec.).

CTE

COINT L

“DELAY

6E12.8)

‘”7ZL;13 24

éard 3. (FORMAT:

T i le12t

i _25 3 6

6E12. 8). »

o Day,éf year, :

Year.

éiﬁﬁ r‘x@m ?’ivﬁ%ikﬁgf“‘""'

Run designation.-

~ Time to terminate run (sec.). . A
~ Time at which START COMP is tobe =
. pushed (sec. ).

Value to which tlme in the environment

Elapsed time from lift~off (sec.).

Number of simulated seconds betWeen &

successive two-page outputs. -

Maximum radar

- Amount by which two-page output time
- will be biased (sec. ) B

range which will cause . -~

one line to be written out during each - . EAk

cycle through th

gratxon is to be

e environment (ft.).

.. Number of simulated seconds per time -
. increment (usually 1.0).. : S S

 Time interval over which’ reverse. inte-""‘, ; _
carned out (sec.). s

&‘;f*hﬂﬁiﬁg é% ”3?1' i}f 44 "i’i{}

" Month of year.



. COLUMN ,

VARLABL&f

" Card 3 (FORMA'I"

3748
49-60 0

61-72

CAPT 5
'COMGT

CSRT- { -

Card 4 (FORMAT: 6E12.8)

1-12

13-24

.25-36
. 37-48
. 49-60
. 61-T2°

-zl

YI

DXI
DYI

- DZI

" Card 5 (FORMAT: 6EI12.8)

1-12 -~ 5

C o 13-24
. 25-36

L 37-48

49-60 - -

Er

Card 6 (FORMAT 6E12, 8)~ s

 DYTI
D2TI

XTI
YTI
ZTI . -
DXTI

1<12.

L1324

 25-36
~.37-48

.. 49-60

U BreT2

_'CAﬂniaA:g;~fﬁ
CCATXFW =

CATYB

- CATZB

RDR-» AXT’:{

s 1-12;,,
L1324 e
0 25-36

. Card? (FORM_AT' 6E12.8)

,

CCAB;}fﬁf
‘CCAs_”,
m;ccgn_j

'-.'.»32...,

TABLE 3

i (continued)

' FuNcTION -

6E12 8) (continued)

_# Target orbital period (sec. ).
' Target orbital angular veloclty. W T

. (rad/sec).
- Target orbztal radws, rT (ft.).

- 1 'VSpacecraft initialization pa.rametera. 2
- -See note at end of this table. = Dl

Target initiahzatzon parameters.

See note at end of this ta.ble.

= "Earth obla"teness constant.

- Fwd.  Spacecraft thruster acceleratwn SRS
Lft. - Rt. - levels (ft/secz) : :

R Up-Dn.

_ Ma.xim«*r‘eﬁﬁﬁf% 1-a3*'m i' range, *’Kﬁ*’(‘ff”‘)

%};ﬁ i' 5 rr‘?sﬁg!?w w;ﬁﬁf g f{»;!&; =k t),t'/é,

o

Radar elevation angle bias constant.
Radar elevation angle slope constant.’

. Radar azimuth angle bias constant:
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TABLE 3
{continued)
'COLUMN VARIABLE FUNCTION

Gard 7 (FORMAT: 6E12.8) (continued)

Radar azimuth angle slope consytant...

37-48" CCRS :
49-60 co Radar range rate bias constant (ft/sec).
61-72 c2 Radar range rate weighting factor

Card 8 (FORMAT: 6E12,8)

1-12
13-24
25-36
37-48
49-60
61-72

ALl

A 12
A 13
A2l
A 22
A 23

Card 9 (FORMAT: 6KE12.8)

1-12
13=24
25-36
37-48
- 49-60
6172

Card 10 (FORMAT: 6E12.8)

A3l
A32
A 33
AKX 1
AKX 2
AKX 3

1-12
13=24
25-36
37-48
49-60
61-72

AKX 4

AKY 1Y
AKY 2

AKY 3
AKY 4
AKZ 1

(ftz/sec). :

Elements of the spacecraft to inertial
coordinate transformation matrix.

Elements of the spacecraft to inertial
coordinate transformation matrix. -

Platform misalignment and scale

~ factor matrix elements.

X accelerometer bias constant (ft/secz).'
Platform misalignment and scale factor
matrix elements.

Y accelerometer bias constant (ft/s_ecz).
Platform misalignment and scale factor

" matrix element.



TABLE 3
- (continued)

COLUMN  VARIABLE FUNCTION

© Card 1l (FORMAT: 6E12.8)

50012 ‘_E-f';j* f‘:'} - AKZ 22 Platform misalignment and scale factor et LR
L 13-24 - AKZ3) - ‘matrix elements. s ' Feg i
-725-36- - < AKZ4 . Z accelerometer bias constant (ft/secz).f S -"
S . .37-48 © XKP1 ety o
4960 . XKP2¢{ - Spacecraft pitch rate gain factors;
61-72 XKP 3 el ; TR TV Lo

 Card 12 (FORMAT: 6E12.8)

- 1-12. - XKR .~ . Spacecraft roll rate gain factor.:

13-24 . - XKY  Spacecraft yaw rate gain factor.
~25-36 -~ _CCR .- "Radar range tolerance constant. (ft.).

3748 Bienk COVMAX  THRUST THRESROLD - T

R T ; ‘f’i fanfls

" Card 13 (FORMAT° 1013, 716)

et ITHED N P
4o CITH( 2) ] "7 variables used to control, in sequéhce, :
L Tm 9l A;_ITH( 3) s ’the thrusting maneuvers executed during
o 10- 12 7% ITH( 4) |\ ' a Rendezvous mission. If a particular - ,
S 13215 e o SITH( 5) . . ITH is equal to zero, the thrust maneuver . - .

16«18 . i ITH( 6) .| ' agsociated with that ITH will not be made;
col9e2lir fon ITH( 7)o i | o 4f the ITH is not uqualto wero). tay thvust -
U 2224 o i ITH O 8) <o e v ‘will be made. ' ' ’ |
e EsSR s L R TN '
7 28~30 - 7. ITH(10) -

= Q. Input data gives initial positions

“and velocities for spacecraft and target . .- .
" in earth centered inertial rectangula.r el
coordmates. : . - %

iy guag MACOP

0*’“ 'Input data gwés initial positioh ' Do il
and velocity for target in inertial polar

“ coordinates. Specification of initial :
,posttion and velocity for spacecraft depends L

| “upon. MACNTR. - ol

? 5!"%; ,;,g‘g%ﬂ ',_xs’
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TABLE 3
(continued)
COLUMN VARIABLE FUNCTION

Card 13 (FORMAT: 10I3, 716) (continued)

'37-42  MACNTR = 0. Input data gives initial position
and velocity for spacecraft in inertial
polar coordinates.

# 0. Input data gives initial spacecraft
position and velocity in target centered
curvilinear coordinates.

43-48 MACINT = 0. No effect. '

# 00 Reverse integration will be used
to derive initial conditions for the
' ' Rendezvous problem from the input data.
4954 MODCR <1. Rendezvous mode selected,
: ‘ = 1. Catch-Up mode selected.
>1. Pre-launch mode selected.

. d Additional mode selection must be
7 : made with special data inputs.
55~60 NPF - Number of time increments per complete
, integration cycle (usually 1.0).
61-66 . LoC . = 0. No effect, o

# 0. Will cause data to be assembled for
curve plotting. Type 4 data inputs must
‘ : be included. b /

67-72 . LMDI = 0., No effect.. '
< 0. Simulated inputs for an operational
simulation will be read in and inserted at
the proper time.
» 0. Simulated inputs for a FORTRAN
simulation will be read in and inserted at
the proper time. '
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"TABLE 3.
(continued)

 COLUMN VARIABLE . EUNCTION

i Card 14 (FORMAT 1216) - -

1.6 LFP =0, Noeffect.

No effect. S s
‘Quantize gimbal angle data. Lo
'No effect.
'Quantme radar range.

. No effect. - :
Quantlze the sines of the radar .

. TRt : angles :
. 25-30. . LRM No effect.

B R TR N VTR <t Lot B € 1

a2 T LGANG s |

1318 i T LRR T

| TN T R T T
c'oooooo_‘

“1ge24 0 LSRA LS

N
o

CPE R A A : LR e value of 1,510, 797 {it.
i 31-36 E A  LDB - . No effect.

" "'.angles.
= 0% 'Control the spa.cecraft to the
attitude commanded by the Gemini
computer if CRLO ;é 0. ' -

5 e
. i e,.w,y eniesc .«mﬁ
. ‘*}g@v ’r"‘

)t 0. Prior to START COMP control the

- . spacecraft to hold radar line-of-sight to
.. ..l v . the target. After START COMP control
' .. the spacecraft to the attitude commanded

by the Gemini computer provided the. other

necessary conditions are met.

 43-48 L IEXIT ok ‘= 07, Following the completion of the pre- Py

sent run, data. cards for another run will v
'be read in. S

i #0/ “The present run is the last.” The
E program will stop when the pres ent run.

i o k Sk L{{-g*{“ s completed. i

;E 0 Limit radar range to a ma:umum L

R IAEEE o i‘ 0' * Quantize spacecraft attitude error i::1 G

Quantize accelerometer data. s e
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 TABLE3
s -(g:'_antinued)'

| VARIABLE-A FUNCTION' o

~ Card '.15:(-FORMAT: oxzi::é:;e a%? i

"3f’1s12°**?*

s M

L NOTEY T
. different meanings, depending upon the values of the = .
- ~epvironment control variables MACOP and MACNTR. ..

. If MACOP=0.

XI} -ty o
YI¢
ZI

;ft}DXI ?k;fff;5v7f
DYI} . iiaia

DZI

o YTt

SEgTI Y taE

= DYTL i

- pzm).

f_jkeYI R
DR e

" DYI . - Heading Angle, ) F (. degrees)
7 Velocity, VF (ft sec) 9, .
. Longitude, 9, (degrees)
vLatituderﬂ ']{ '
- 'Radius,. gy (ft.) .=
- Flight Path Angle, ¥ (degrees) Y Sl
. Heading Angle, / 1 (degrees)

Velocxty, VT (ft/ sec) ,

A DZL
i XTL
?;i}.YTI'if A

DXTT

i DYTI
Lol

a B‘I‘&ﬂkﬂi?ﬁ N Yl

..~ Latitude, @5 (degrees)’
"~ Radius, /¢ F(ft)

KEYSE'I‘ ©* Octal pattern of desired MQ key settinss-f}é? -

The spacecraft and target initialization paramet’e'rs‘ ‘have
© Spacecraft position (ft:). )

4 Earth centered
 inertial rectangul
- coordinate frame.

.. BSpacecraft velocity (ft/sec).

| .Ta'rget position (¢t JoEE

: -Target veloclty (ft/sec)

'HMACOP‘}O and 5’ SO
" MACNTR = 0. g LA

Longitude, Op (degrees)

"\ Spacecraft )
Flight Path Angle, b’ F ( degrees) B e kS

318 '7"E'arth' centered -
;- /" inertial polar
~coordinate fram

degr"eéé) ey :f'f




- 38 -

(continued)

: 'Ca,rd 15 (FORMAT. 012) (comnued;j

: I_f MACOP}S 0 and
- MACNTR # 0,

: oy A .' o l'.XTF : Spacecraft SR

e Yl e o YTF p- i‘?.-'__’.position (ft.). ' 5

Ttie Erle ZII TR 'VZT'F T : - ¢ curvilinear . i
#in: DX e s KDTE. Foifip iy Spa_cecraft coordinate fra’.rr«:e.f

pre [ velediblasel). i

l-:.Target centered L1

T Sameastr MAGNTR "'9'
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TABLE 4

INSERTABLE DATA

FOR DYNAMIC OR STATIC SIMULATIONS

(Type 3 Data)

There is one card for each data input prepared as follows:

COLUMN TABLE
1- 6 S LIST
7o ] T LIST

22-36 D LIST

37-40 . I LIST

DESCRIPTION

\

- The SLIST table contains the symbolic name

of the data input.

The TLIST table contains the time when the
data input shall be inserted into the program.

The DLIST table contains the data to be
inserted into the program.

The ILIST table contains the position in the
tables of the information associated with
the data input.

Following is a tabulation of the SLIST names and the associated ILIST

subscripts:



SUBSCRIPT SYMBOL, ' SUBSCRIPT SYMBOL

1 CDVXSP » 36 CAPTI

2 CDVYSP 37 CATXBA

3 CDVZSP 38 CATXBI

4 CDPHSC : 39 CCAB

5 CDPSSC . 40 . CCABI

6 CDTHSC 41 CCAS

7 AKX 1 ) : 42 CCASI

8 AKX 2 | 43 CCK 1

9 AKX 3 ) , 44 CCK2

10 AKX 4 ' 45 CCK3
11 AKY 1 ' 46 CCK 4
12 ’ - AKY?2 ' 47 CCK5
13 - AKY 3 . 48 CCKF
14 AKY4 49 CCKG
15 ' AKZ 1 50 CCPHIB
16 AKZ?2 51 CCPSIB
17 AKZ3 52 - CCPSIR
18 , AKZ 4 53 CCR

19 . ASFX = . 54 CCRB
20 ASFY . 55 CCRBI
21 ASFZ , 56 CCRI

22 co 57 CCRS
23" C oI _ 58 CCRSI
24 c2 o .59 CCTHB
25- c21 60 CCTHR
26 CA 1l 61 ' CCWSTD
27 CA1l2 - 62 , CCWTDL
28 CA13 63 CCZT
29 CA2l 64 CDEL

30 , CA22 65 : CDRRD
31 CA 23 | 66 CDTM
32 CA3l . BT CDTW
33 CA32 - 68-78 CDTWT
34 CA 33 79 CDTWX

35 CAPT 80 - CDTX
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SUBSCRIPT SYMBOL SUBSCRIPT SYMBOL
81 CDV 116 CNYC
82 CDVF 117 COEFF
83 CDVI ‘ 118 \ COINT
84 CDVT : 119 COMGS
85 CDVXB 120 CPHIB
86 CDVXM 121 CPHIBC
87 CDVXS 122 CPSBCP
88  CDVX2Z 123 CPSIB
89 CDVYB | s 124 ~ CPSIBC
90 : CDVYM 125 CPSIBM
91 CDVYS . 126 CR 1
92 CDVYZ ‘ 127 CRA
93 CDVZB 128 CRLO
94 CDVZM 129 ‘ CRR
95 CDVZS 130 CRRD
96 CDVZZ 131 CRRG
97 ~ CDXD _ 132 CRRI
98 CDXFD 133 " CRRPI
99 CDYD 134 '~ CRS
100 CDYFD v ‘ 135 CSADPI
101 CDZD 136 CSAPG
102 CDZFD | | 137 CSAPI
103 CFX . T 138 CSAPR
104 CFY 139 CSPHIB
105 CFZ ‘ 140 | CSPSIB
106 CM1 : 3 141 .. CSPSIR
107 CM3 142 ' CSRDPI
108 : CM4 : \ 143 CSRPG
109 . CM5 ‘ } ' 144 CSRPI
110 - CM6b , 145 CSRPR
111 ' CNPC . , 146 CSRT
112 CNS : _ 147 CSRTI
113 CNVX 148 CSTD
114 ~ CNVY | 149 CSTDL

115 ~ CcNvVZ 150 CSTHB



SUBSCRIPT

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180-190
191
192
193
194
195

SYMBOL

CSTHR

- CSTZ

CSWSTD
CSWTDL
GT

CTD
CTDAS
CTDV
CTHB
CTHBC
CTHBCP
CTHBM
CTLRP
CTM
CTR 1
CTRR

~ CTTG
CTW

CTX

CUDPHS
CUDPSS
CUDTHS
CWSTD
CWSTDL

CWTTPR

CX
CXM

CXRD
CXSD

CXT
CXTD

cXz
cY
CYM
CYRD

w gD

SUBSCRIPT

196
. 1974207
208
209
210
211
212
213
214-224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

SYMBOL

CYSD
CYT
CYTD
cYZ
cZz
CZM
CZRD
CZzSD
CzZT
CZTD
czz
DELAY
DONPRT
DT
DUMI1
DUM 2
DUM 3
DUM 4
DUMS5
DUM 6
DUM?7
DUM 8
DUM9
DUMI10
DUM 11
DUM 12
DUM13
DUM 14
DUM15
DUM 16
DUM 17
DUM 18
FIN
FP
FXP




SUBSCRIPT

251
252
253

254
255

256
257

258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

275
276
277
278
279
280
281

282
283

284
285

SYMBOL

FXPP

_ FYP

FYPP
FZP
FZPP
GC
IC
IEXIT
IOLP
IWRITE
K2C
KC
KWRITE
.

LC1
LC1J
LC2
LC3

“LC 4A
LC 4B
LC4C
LC 4D
LCA4E
LC4F
LC 4G
LC5
LC7
LCS8

"LC10
~LCA

LCS
LCY
LDIO0O0

LDI1O
LDI1l
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SUBSCRIPT

286
287
288

289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305’
306
307
308
309
310
311
312
313
314
315
316
317
318

319
320

SYMBOL

LDI13
LDI20
LDIZ21

LDI22

'LDI25

LDI26
LDI31
LDOO01
L.DO 05
LDO11
L.DO12
LDO13
LDO 62
LDO 63
LF¥FDI
LQT

M

N
PHIB
PINT
PSIB

RDGD
RRDREF
SRAA

SREA
SW

. TEST

TFTXV
TFTYV
TFTZV
THETAB
TIME
TPC
TRI

 TSC



SUBSCRIPT

321
322
323
324
325
326
327
328:
329
330
331

- 44 -

SYMBOL

TVX
TVY
TVZ
TG
XGRT
XGRTD
XKRDR
YGRT
YGRTD -

ZGRT
ZGRTD
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TABLE 5

INPUTS NECESSARY FOR PLOTTING
(Type 4 Data.)

Card 1 -
COLUMN QUANTITY AND/OR DESCRIPTION
1.2 Limit (number of quantities to be written out for plotting).
! 3-48 Blank, .
49-54 *Symbolic name of first quantity to be written out.
55 - Blank.
; "56-58 *Subscript of first quantity to be written out.
‘ 59-60 Blank.
61-66 *Symbolic name of second quantlty to be written out.
67 - Blank.
68-70 *Subscript of second quantity to be written out.
71-72 Blank.

If more than two quantities are desired, data cards of the
following format must be read in. For each card after the first, a maxi-
mum of six quantities per card is allowed. The quantities are specified
using the following format:

COLUMN QUANTITY AND/OR_DESCRIPTION
1- 6 *Symbolic name of third quantity.
7 Blank. '
8-10 *Subscript of thtrd quantity.
11-12 ‘ Blank.
13-18 - *Symbolic name of fourth quant1ty
19 Blank, 5
. 20-22 *Subscript of fourth quant1ty :
I 23-24  Blank.

This format is continued for the remainder of the second
card and as many more cards as are necessary to generate the desired
) ' - plot data.

' * Note, the names of the quantities and the associated
subscripts are listed in Table 4.
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TABLE 6

DEFINITION OF TERMS USED ON DETAIL DYNAMIC

BINT

CATXBA
CATXFW
CATYB
CATZB

CFX

~ CFY

CFZ
co
COINT
CRLO
CT
CTDV
4
CTRLL

CTTG

CTX

DELAY

DONPRT .

DREA
DRAA
DROLL

ENVIRONMENT FLOW DIAGRAM

Time interval of reverse integration.

~See Table 3, Card 6.

See Table 1.

Base time for printout.
Number of simulated seconds per two-page printout.
RLO. (See Table 1).

See Table 1.

- T o (See Table 1).

7090 Control Program.

Variable which controls thrusting for Catch«Up.
= 0 Thrust to drive IVI to zero.

# 0 Don't thrust. ‘

Tx. (See Table 1).

- Time shift of printout time.

Quantity used to control output for an operational
simulation. ‘

Attitude errors from radar line-of-sight orientation.




DTT
EOP

ESPR

FIN
ICC

IEXIT

ILIST (IPL)

INITIAL}
INPASS

IOLP

IPL

ITH (ICC)

IWRITE

JUMP

KEY 14

KEY 15

KEY 16

KEY 17

(h- A7

TABLE 6
(continued)

Time step used in integration scheme.
Time to terminate problem.’

Maximum radar range to initiate printout each computer
cycle.

See note at the end of this table.

Subscript for selecting px;Oper ITH thrust i.ndigator.
See Tabl,e 3, Card 14.

Subséript of the simulated data inserts ( Type 3 data).

Equal to zero for first pass through program. Non-
zero thereafter. ‘

One line of output each cycle if ILOP # 0.
Counter used for Type 3 data inputs.

One of the ITH thrust indicators dependent upon the
value of ICC. See Table 3, Card 13.

= 0 No effect.
f- 0 Two pages of output every cycle.

Used to aid in determmmg which thrust is being simulated.

W111 generate two pages of output every computatlon cycle
when depressed.

Over-ride key for on«line printing. Will cause one line
to be printed on~line every computer cycle whenever -
pressed down.

Will cause the rvun to be terminated when pressed down.
Start Computation button. If KEY 17 is not used, start

computation (LDI 21) will be set automatically when
T=STCT.




KEY 19

KEY 20

KEYSET

KOMBO

KPLOT
LC2
LDB

LDI 00

\

LDI 13

LDI 21

LDI 25
LDI 26
LDI31

LDO 05

LDI10)
LDI 11

+ 48 =~

TABLE 6
{continued)

Indicates desire for on~line output., When KEY 19 is
down, one line will be printed on~line every computer

cycle if one of the following conditions is true:

1, T is not greater than 10.

2 The START COMP light is ON, CTTG = 0,
FIN = 0 and at least one of the following is true:

Dvx #0, Dvy#0, AVy#o.
3. Radar range is less than the value of ESPR.

Will cause two pages of off-line output to be produced
at intervals determined by COINT when pressed down.

See Table 3, Card 15.

Variable set equal to octal contents of MQ key. Must
equal KEYSET before program will be executed.

Counter used in plotting routine.
See Table 1.
See Table 3, Card 14.

Discrete input which signals‘ radar ready (=) or not.

" ready (+) with valid data for the computer.

Discrete inputs which indicate which computer mode has

~ been selected.

Discrete input which indicates that the START COMP
button has (=) or has not (+) been pushed.

Discrete inputs which indicate a zero (+) or non-zero (-)
reading on the AVY, AVZ, and AVX meters respectively.

Discrete output used to turn the Computer Running. (START
COMP) Light on (-) or off (+).



" LDO 11
LDO 12
LDO 13

LDO 62

LFDI
LFP
LGANG

LIMIT
LMDI
LOC
LRM
LRR
LSRA

LQT

LRDFDI

MM

. MACINT
MACNTR
MACOP
MODCR

MUD 5

£k 49, -

TABLE 6
(continued)

Discrete output used to drive the AV meters to
zero when set (-).

Discrete outputs used to select one of the AV meters.

1}

Discrete output used to reset the START COMP discrete
to ignore the pushing of the START COMP button if
sufficient time for the gathering of data has not elapsed.

‘See Table 3, Card 14.

Number of quantities to be written out for plotting.
See Table 3, Cards 13 and 14.

= 0 No effect.
# 0. Sets LDI 00 (+) indicating that the radar is not ready

with valid data for the computer.

- =~ Control the spacecraft to hold radar line-of-éight to-

the target.

+ Control of the spacecraft to the attitude commanded by
the Gemini computer.

Control variable used in the attitude integration loop.

See Table 3, Card 13,

Control variable used to select one of two formats for
on~line output.
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TABLE 6
(continued)

RAA | Radar azimuth angle.

REA _V Radar elevation angle.

. STCT . Start computation time. '

T ©  Environment time.

TEST See note at end of this table.

TE Elapsed time from lift-off.

Tog See GTM in Table 1.

TRI - Radar range.
TRIbOT : Raciar range rate.

TSC: Time at which START COMP was pressed.

Avy

AVY VI readings.

AVZ ‘ : _
WXV ‘
WYV Turning rates about body axes.
wWzv
XLIMIT Maximum acceptable spacecraft turning rate.
Wt pr See CWTTPR in Table 1.
@y See CPHIB in Table 1. +
e © ~ See CTHB in Table I.

Vb | See. CPSIB in Table 1.



A%c

YAY-T

LV sc
Wbc'

NOTE:

= 51 «

TABLE 6
{continued)

See CDPHSC in Table 1.
See CDTHSC in Table 1.
See CDPSSC in Table/l.

See CPSIBC in Table 1.

These quantities are used only in Module IIIL
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APPENDIX A

Listings of the FORTRAN/ FAP programs
comprising the Catch-Up and Rendezvous Dynamic and
Static Simulation Programs.
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- W M e A s - @ mm A sem st e e - e

PP Mo e e @ s = e = ,wﬂ

DIMENSION CXT{L11)sCYT{L1},CZT{LL),COTWT(1L),VLIST(1),DLIST(100),
«JLIST(100),SLIST{100},TLIST(100)

DIMENSION 8ER(165)leHiiﬂ)vSC(lé)oTARG(14):TABLEI(SO,ZOQ,
#PSLST(50),IPLST{50) yRKK(50)

COMMON CDVXSPCDVYSPoCDVISPCDPHSCsCUPSSCy COTHSC9 AKX  AKX2
1AKX3 AKX4 s AKY1 s AKY2 s AKY3 yAKY4 S AKZ1 AKZZ2 JAKZI3
2AKZ4 JASFX ASFY ASFZ  CO e CO1 s C2 2 C21 +CALll
3CA12 L,CAl13 ,CA21 ,CA22 ,CA23 ,L,CA31 ,CA32 (CA33 ,CAPT
4CAPTI sCATXBAsCATXBI.CCAB CCABI ,CCAS ,CCASI ,CCK1 ,CCK2
5CCK3 LCCK&4 CCKS LCCKF CCKG  CCPHIB,CCPSIB,CCPSIR,CCR )
6CCRB - yCCRBI ,CCRI  ¢CCRS sCCRSI ;CCTHB CCTHR ,CCWSTD,CCWTDL,
TCCLZT  CDEL  CDRRD {DTM ,CDTW LCOTHWT ,CDTWX sCDTX LCDV v
8CDVF - L,CDVI 2CDVT - (CDVXB ,CDVXM CDVXS ,CDVXZ CDVYB ,CDVYM
QCDVYS (CDVYZ ;CDVZIB yLDVZM CDVZS TDVZZ +CDXD LCOXFD ,CDYD

COMMON CDYFD oCDZID CDIFD CFX o CFY yCFZ s CM1 s CM3 9
1CM4 2L M5 s CMH sCNPC  LCNS gCNVX  SCNVY CNVZ  SCNYC
2COEFF ,COINT ,COMGS ,CPHIB ,CPHIBC,CPSBCP,CPSIB ,CPSIBC,CPSIBM,
3CR1 ~ SCRA +CRLO JCRR sCRRD (CRRG ¢CRRI LCRRPI ,CRS 3
4CSADPI ZCSAPG ,CSAPI ZCSAPR (CSPHIB,CSPSIB,CSPSIR,CSRDPIZCSRPG o

5CSRPI ;CSRPR 4CSRT  (CSRTI oCSTD CSTOL 4CSTHB ,CSTHR ,CSTZ
6CSHSTDCSWTIDL LCT +CTD +CTDAS L,CTDV  ,CTHB LCTHBC ,CTHBCP,
T7CTHBM CTLRP ,,CTM sCTR1 CTRR CTTG ,LCTW 1 CTX s CUDPHS,
BCUDPSS,CUDTHS,CHSTD (LWSTODL,CWTTPR,CX 2 CXM yCXRD CXSD
COMMON CYZ  ,CZ sCZM  4CZRD 4CZSD CZT  4CITD LCZZ
1DELAY yDONPRT,DT sOUM1L  ,DUM2 ,,DUM3 ,DUM4 L,DUMS ,,DUM6
200UMT  SDUMB  ,DUMS ,DUM10 ,DUM11l ,DUM12 ,DUM13 ,DUM14 ,DUM15 .
iDumMls ,DUMl7 ,DUMLIS ,FIN o FP 1 FXP 1 FXPP - (FYP:.  FYPP
4F 1P sFZPP  LGC +IC s 1EXIT L,IOLP 5 IWRITE,K2C  oKC v
S5KWRITE,L LC1 yLCIJ  SLC2 »LC3 +LC4A HLC4B  4LC4C
6LC4D  LLC4E LLC4F H,1C4G HLCS oLCT s LC8 sLC10  LLCA M
7LCS o LCY s LDIOO HLDILO HLDI11 LLDI13 ,LDI20 ,1DI21 ,LDI22
8LDI25 ,LDI26 ,LDI31 ,LDOOL ,LDOOS ,LDO11 L0112 ,LDO13 ,LD062
9LD063 HLFDI  L,1QT oM s N sPHIB LPINT ,L,PSIB ,RDGD
COMMON RRDREF,SRAA - ,,SREA ,LSH ¢TEST LTFIXV ,TFTYV (TFTZV ,
2XGRT ,XGRTD + XKRDR s YGRT  ,YGRTD ,ZGRT L ZGRTD

EQUIVALENCE {DELVXsCDVXSP); (DELVY,COVYSP), (DELVZ,CDVZSP ), (COPHSC,
#*DPHIB) ; (CDPSSC,DPSIB} , (CDTHSC,;DTHB) , (VLIST ,CDVXSP) ‘

EQUIVALENCE (XTI »SCU 1)) o0YI  HSCU 213, (Z1 4SCU 3} ),

(T oSCU 4)),(OXI SCU 5))5(DYI ,SCL 6)),(DZT ,SCU 7))}y
2(SCVMSCL B8))3(RJ HSCL 9} ), IDTT ,SC{10)3,{Q37 ,SC(11}),
3{Q38 $S5C{12)),1(Q39 ,5C{13)} ’

EQUIVALENCE {XTI TARGI 1)) ,1VYTI
L{TTI sTARG( 4)) 4 {DXTI,TARGL S5)){DYTITARG( 6)3s{DZTI,TARG(
2(TVM TARGHL 8))(RJIJ sTARG{ 9) )+ {DTTP,TARG{10)}

EQUIVALENCE {All SRKK{50)),(A12 ,RKK(49)),{Al3 ,RKK(48}),
1(A21 JRKK{47)),{A22 ,RKK{486));{A23 ,RKK{45)),{A31 ;RKK{44)}),
2{A32 JRKK{43)),{A33 RKK{42})),{DAL1,RKK{41)},{DAL12,RKK(40]}},
3{DA13,RKK{39)),{DA21 RKK{38)},{DA22, RKK(3733q19A23pRKK(36!)1
4{DA31 ,RKK{35)) ,{DA32 ,RKK(34)} ), (DA33,RKK({33))

ZZ1=CLOCKF { XX)

CALL HDA7Y

CALL SELFLD

KTi= 5

JTARGL 2))5(ZTI sTARGL 311,
713y
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KT2= 9
- KT3=14
CALL LDB6
READ INPUT TAPE KT1,1032, (REM(LI}sI=1,165)
330 ZZ2=CLOCKF (XX)
DO 331 I= 1, 20
DO 331 J=1,50
331 TABLEL(JsI)=0.
DO 332 I= 1, 50
332 RKK(1)=0.
DO 333 I= 1,14
, SC(I) =0.
333 TARG(1)=0.
DO 334 I= 1,331
» 334 VLIST{I}=0.
' READ INPUT TAPE KT1,1010,NDATEL (NDATE2,NDATE3,NRUN1;NRUN2
READ INPUT TAPE KT1,1002, EOP  STCT ,CTZ- ,CTE  ,COINT

5A23  5A31  $A32  ¢A33  AKX1 AKX2 ¢AKX3 AKX4 ,AKYL
| 6AKY2 ,AKY3 ,AKY4 AKZ1 ,AKZ2 ,AKZ3 AKZ4 oXKPl = 4XKP2 -
TXKP3  oXKR - §XKY - ¢CCR
| READ INPUT TAPE KT1,1001,(ITH{I),I=1,10) ,MACOP ,MACNTR,MACINT,
1IMODCR ,NPF-  ,LOC  ,LMDI
- READ INPUT TAPE KT1,1012, LFP  ¢LGANG ,LRR  ,LSRA
1LRM  oLDB - SLFDI  LIEXIT .
READ INPUT TAPE KT1;1005,KEYSET
57 CALL KEYCN (KOMBO}
IF (KEYSET-KOMBO) 58;:59,58
58 PRINT 10L7,KEYSET

2 4

IDELAY LESPR DT ¢BINT JCAPT oCOMGTY ,CSRT  LXI 9 Y1 )
211 D XI v DYI D21 o XTI LYTI # ZT1 +DXTI  oDYTI
3DZTI  sRJ yCATXBAyCATXFW,CATYB ,CATZB s XKRDR ,CCAB  ,CCAS
4CCRB - yCCRS QO €2 sAll yAL12 ¢ Al13 1A21 sA22 s
¥

?

PAUSE )
GO 10 57
f 59 WRITE OUTPUT TAPE KT2,1037¢ EOP ~ oSTCT: oCTZ - - ;CTE  COINT
: 1DELAY JESPR DT +BINT CAPT LCOMGT (CSRT  XI "Y1 9
2721 ¢sDXI yDYI oDZ1 $ XTI = ,¥YTI # ZT1 sDXTI - 4BYTI

3DLTI +RI sCATXBACATXFW,CATYB CATZB ; XKRDR ;
WRITE OUTPUT TAPE KV72,1038, CCAB  (CCAS (CCRB JCCRS CO
iC2 yﬁll sAl2 pAl13 2 AZ21 s A22 g A23 9A31 s A32 e
2A33 iAKXl AKXZ  JAKX3 JAKX4  JAKY1l 2 AKY2 AKY3 AKY4
3AK21 sAKZ2 JAKZ3  AKZ4 gXKPl - ¢ XKP2 XKP3 i
WRITE CQUTPUT TAPE KT2,1039, XKR -~ ¢XKY + CCR

<

k WRITE OUTPUT TAPE KTZ.iG#ﬁgiITH!I?yi 1,10} ¢ MACOP y MACNTRy Xﬁﬁlﬂis
; 1MODLR o NPF yLOC ¢ LMDI  SLFP s LGANG ,LRR JLSRA ,LRM
} 2108 SLFDI  HIEXIT

WRITE OUTPUT TAPE KT2;1011,NDATEL s NDATE2 NDATE3; NRUNI;NRUNZ
PRINT 1013,NDATEL ;NDATE2 , NDATE3 ,NRUNL;NRUN2
; IF (LMDI} 115,125,115
115 IPL=0
108 IPL=IPL+1
IF(IPL~-100) 116,116,109
- 116 READ INPUT TAPE KT1,1050,SLISTEIPLYTLISTUIPLI DLISTCIPLIILISTLIP
#1) '
b IFCILISTCIPL) ) 108,109,108
109 JK=IPL




113
125
252

251
903

94
95

98

29

28
30
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WRITE QUTPUT TAPE KT2,1051

DO 113 I=1,JK

WRITE OUTPUT TAPE KV2,1052SLISTI),TLISTCI};DLISTCI), ILIST(I)
IF (LOC) 252,94,252

READ INPUT TAPE KT1,10l4sLIMITy(PSLST(LPL)IPLST(LPL),LPL=1,2)
IF (LIMIT=2) 903,903,251

READ INPUT TAPE KT1,1015,{PSLST(LPL)yIPLST{LPL);LPL=3,LIMIT)
WRITE OUTPUT TAPE KT241016,(PSLST(LPL) 4 IPLST(LPL),LPL=1,LIMIT)
CALL HDA9 '

IF (MACDP) 95,96,95

RT= ZT1-

RAD=.01745329

THT=XTI*RAD

PHT=YTI*RAD

GAT=DXTI#RAD

PST=DYTI*RAD

CTHT=COSF (THT)

 STHT=SINF (THT)

CPHT=COSF {PHT)
SPHT=SINF (PHT)
XTI=RT#CTHT#CPHT
YTI=RT#STHT=CPHT
ITI=RT#SPHT
CGAT=COSF (GAT)
SGAT=SINF (GAT)
CPST=COSF (PST)
SPST=SINF(PST)
DXTI=DZTI*{(CTHT= {CPHT*SGAT=SPHT*CPST*CGAT)~STHT*SPST=CGAT)
DYTI=DZVI*{STHT={CPHT#SGAT~SPHT *CPST*CGAT) +CTHT=SPST#CGAT)
DZTI=DZTI*(SPHT#SGAT+CPHT*CPST#CGAT)
ROT=(XTI#DXTI+YTI#DYTI+2TI*DZTI)/RT"

IF (MACNTR) 98,9798

RE=YI +RT

AZTF=ATNLF(ZI" ,RT}

AXTF=XI /RT

SINX=SINF {AXTF)

COSX=COSF (AXTE)

SINZ=SINF (AZTF)

COSZ=COSF(AZTF)

PHX=ARSINF {COSX#SPHT-SINX=CPHT #CPST }

SPHX =SINF(PHX)

CPHX =COSF (PHX)

DTHX=ARSINF { SINX*SPST/CPHX}

THX =THT  -DTHX

PSX1 =COSF(DTHX}*CPST

PSX2 =SINF(DTHX)=SPST#SPHT -

IF(XI ) 28,28,29

PSX=ARCOSF (PSX1+PSX2)

60 TO 30

PSX=ARCOSF (~PSX1+PSX2})

PHF=ARSINF (COSZ*SPHX+SINZ=CPHX#SINF{PSX))
DTHF=ARSINE { SINZ*COSF (PSX)/COSF (PHF )}

THF =THX-DTHF
U233 =PHF /JRAD
U234 =THF /RAD
Z1=RF#SINF (PHF)
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XI=RF#COSF {PHF ) «COSF {THF)
. YI=RF#COSF { PHF } # SINF { THF)
SF=YTI=#DZTI-2TI=DYTI
SG=ZTI=#DXTI-XTI=DZVTI
SH=XTI#DYTI-YTI#DXTI
SI=SQRYF(SF2#2+SGx#2+SH=w2)
HT=SJ/RY
BOBl=ZTI#SG-YTI#SH
BOBZ2=XTI#SH-2ZT1#SF
BOB3=YTI®#SF~XTI#5G
BOBL= SQRTF(BOBL##2+B0OB2#«2+B0B3ux2)
' pP= BOB3#Y[-BOB2#21 ‘
Q= BUBL#ZI-BOB3#XI
S= BOB2#*XI[-BOBl#Y]
| BIGD=2.E=8#{=-SJ*RF#=2/RT) #{DXI ~RDT #AXTF-HT)
BIGE=2.E-~B#RF#(DYI +RDT) ‘
BIGF=2,E-8#RF«B0BL#DZI
BIGA=2.E-8#SG#ZI-2,E-B#SH=YI]
BIGB=2,F=8#SHeXI -2, E~BaSF»21
; BIGC=2,E~8%SF*YI-2.E-8#5G#XI
DEL= BIGA#YI#{4.E—162S) + BIGB*ZI#(4.E~16%P) + BIGC*XI=#{4.E~-16%Q)
#. - BIGC*YI®#({4.E-16%P) — BIGB#XI=(4.E-16%S) — BIGA#ZI#(4.E-16%Q)
} Cli= Yi#{4.E=-16%S) - ZIs{4.E-16%Q)
C21= BIGB=(2.E-8#S) - BIGC=(2.E-8%Q)
C22= BIGA#{2.E~8#S) — BIGC=#{2.E-8#P)
‘ C31l= 2.E~B#{(BIGB#Z1-BIGC*YI}
~ C12= XI%#{4.E-16%S) — Z21#{4.E-16%P)
C32= 2,E-8#{BIGA*=ZI-BIGC#*XI)
C13= XI#{4.E~16%Q) — YI=(4.E-16%P)
C23= BIGA={2.E-8#Q) ~ BIGB#(2.E-8+P)
C33= 2.FE-8*#(BIGA=YI-BIGB=#XI)
DELD=BIGD/DEL
DELE=BIGE/DEL
DELF=BIGF/DEL
y DZ1=C13*DELD-C23*DELE+C33=DELF
‘ DYI=-C1l2#*DELD+C22*DELE~C32*DELF
DXI=C11#DELD-~C21 #DELE+C31*DELF
G0 TO 96
37 CTHF =COSF {XI =RAD}
STHF =SINF (XI - *RAD)
CPHF =COSF{ YI = RAD)
SPHF= SINF (YI = RAD)
XI=Z1 #CTHF # CPHF
i YI=ZI =STHF = CPHF
ZI=21 =SPHF
; CGAF = COSF{DXI= RAD}
SGAF '=SINF{DXI= RAD}
CPSF= COSF{DYI = RAD}
! SPSF= SINF {(DYI = RAD)
DXI=DZ2I  # (CYHF={CPHF # SGAF- SPHF=CPSFs(GAF)~ STHF*SPSF *#CGAF)
DYI=DZI & (STHF ={CPHF# SGAF-SPHF#* CPSF= CGAF)+ CTHF ‘#SPSF= CGAF}
D2I=D1ZI = {SPHF ‘#= SGAF #CPHF = CPSF=CGAF)
- 96 TI=SQRIF{XNI=a2¢YI#a2+2]uu2)}
TTI=SQRTIFI{XTI®w2+ YT eu2+2TI#%2]
‘ RJJ=RJ"
IF (MACINT} 995,996,995

........................................................
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995 DXI==DXI -
DYI=-DYI
D21=-DZI
DXTI=-DXTI
DYTI==DYTI
DZTI=-D2TI
DTVT=10.#DT
DTTP=DTT

990 CALL STATE {SC)

CALL STATE (TARG)
T=T+DTT

992 IF (T=BINT) 990,989,989

989 WRITE OUTPUT TAPE KT2:642,T;NDATEL,NDATE2, NDATE3,NRUN1,NRUN2
WRITE OUTPUT TAPE KT2,643 XI,YIsZI
WRITE OUTPUT TAPE KT2,644 DXEoDYIDZI -

WRITE OUTPUT TAPE KT23645 XTI YT1,2ZTI
WRITE OUTPUT TAPE KT2,644 ¢DXTI,DYTI,DZTI
DXI=-DXI

DYI==DYI

DZI=-DZI

DXTI=-DXTI

DYTI==DYTI

DZ¥I=-DZTI

996 T=CTZ
KPLOT= 0
MUD5=0

851 22=CLOCKF (XX)

. PRINT 1004
CO=CTZ
XLIMI ¥=.20
6C=1.407654E+16
RE=2.0925874E407
icc=1
JUMP=C
LDI22=0
MM=0
1PL=1
ITAG=0
INPASS=0
INITAL=0
TRIDOT=0.

553 IF {MODCR-1} 554555,102

554 {DI10=0
LDI111=4095
LD113=0
60 TO 102

555 LDI10=4095
LDI11=0
LDI113=4095
GO TO 102

101 DTT=DT
DTTP=DTT
CALL STAYE (SC)

CALL STATE (TARG})
| T=T+0TT"
102 TIME =T
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| IF (ITHOICC)) 71472471 "
= 71 DXPFO=Pll#Q37+P21%Q38+P31=Q39
DYPFD=P12#Q37+P22%Q38+P322Q39
DZPFO=P13#Q37+P23%Q38+P33%Q39
EXP=F XP+DXPFO*DT
FYP=FYP+DYPFO*DT
FLIP=F ZP¢DZPFO*DT
FXPl=FXP
FYPL=FYP
§ F1P1=FZP
TEFTXV=TFTXV+ABSF(FTXV) #DT
TETYV=TFTYV4ABSF(FTYV) «DT
TFTZV=TFTZV+ABSF (FT2ZV)*DT
72 OMEGA=ATNIF((DZISYI~-0DYI®ZI),{DZI#«XI-DXI*ZI))
| Q30=SINF {OMEGA)
Q31=COSF (OMEGA}
OIOTA=ARCOSF ((DYI*XI-DXI®YI)}/(TI=SCVM))
OMU=ARCOSF ( (XI=Q31+YI*Q30)/T1)
/ IF (ZI) 7004704,704
700 OMU=—0MU
' 704 Q32=SINFI{OMU)
Q33=COSF (OMU)
| Q34=SINF{OIOTA)
Q35=COSF{0IOTA)
P11=-032#031-Q33%Q30%Q35
' P12=-Q33sQ31+Q322Q302035
_ P13=Q34#Q30
P21=0332Q31%Q35-Q32%Q30
P22=-Q33#Q30-Q32#Q31%035
P23==031%Q34%
P31=033%Q34%
P32=-Q32#Q34%
P33=Q35
PB11=A11#P11+A21#P21+A31¢P31
PB12=A112P12+A21%P22+A314P32
PB13=A1l1%P13+A21#P23+A31%P33
PB21=A12%P11+A22#P21+A32P31
PB22=A125P12+A22%P22¢A32%P32
PB23=A12sP13+A22%P23+A32%P33
PB31=A13#P11+A232P212A33+p31
PB32=A13#P12+A23#P22¥A335P32
PB33=A13#P13+A23=P234A33 P33
PHIB=ATNLF (PB33,-PB23)
THETAB=ATNLIF (-PB12,PB11}
Q82=ABSF {SINF{PHIB}}
, IF(Q82~.4)601,601 602
601 PSIB=ATNLIF{-PB13,~-PB23/COSF{PHIB})
. 6D 'TO 603
602 PSIB=ATNIF{-PB13,PB33/SINF{PHIB))
603 CONTINUE :
IF {(LDOOS) 551,552,551
551 SENSE LIGHT 4
~ GO TO 556
552 IF{SENSE LIGHT 4} 556,556
556 IF(LDI 21) 114,428,114
428 CALL KEYS {17,KEY17)




4217

3C¢
ii¢

114
1C4
105

106

107
117
118
119
122

111

126
127
128
767

762
761

165
164
197
168
169
766
448

763
449
450
451
452
455
453
454

456
787
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IF (KEYLT7} 427,300,427
LDI121=2C47

1SC=7

GO ¥C 114

IF (T-STCT) 114,110,110
LDY21=4C95

TSC=71

IFLLMDL) 104,111,104
IF(Y=-TLIST(IPLIILLL 108,105
K=ILISTUIPL)

IF(LMDI} 107910645106
VLISTIKI=DLISTCIPLY)

GO YOG 117

CALL INSERY (ILISTUIPLDoDLISTCIPL)SLIST(IPL))
IPL=1PL*1

IF(K-288) 104,119,104

IF(LDI21) 122,104,122

¥SC=1

GO 18 104

ARE=XTVI-XI

YRI=YTI-YI

IRI=2ITI-11

TRI=SQRTIF (XRI=#2¢YRI®s=2+7R[##2)
IF{INPASS) 127,128,127
TRIDOT=(TRI-TRIL}I/DT

TRI1=1RI ‘
XKRV=A1Ll#XRI+A2L=VYRI+A31«2ZRI
YRV=A12#XRI+A224YRI+A32=2ZRI]
IRV=A13#XRI+A232YRI+A33=ZR]
RAA=6.28318530-ATNIF{YRV,SQRTF{XRV#22+4ZRV=22))
IF (RAA-25./57.2957795) 761,761,762

IF (RAA-335./57.2957795} 763,761+761
SRAA={SINF{RAA}-CCRB}/{1.+#CCRS)
REAPR=SQRTF {XRV#82+YRVe#2}

REA=ATNLF {ZRV,SIGNF {REAPRyXRV})

IF (REA-25./57.2957795) 76497644765

IF {REA-335,./57.2957795}) 763,764,764
SREA=(SINF{(REA}=CCAB}/{1.+CCAS)

IF {ABSF{WXV  }-.02618) 768,768,763

IF (ABSFUWYV 1-.02618) 769,769,763

IF (ABSF{WZIV  1-.02618}) 766,766,763
IF(LQT) 7634485763

LDICO=4C95

GO TO 449

LDICC=C

IF(LFDI) 45094550450

IF(LDIZ1) 451,454,451

IFICTX-2CC.) 456¢452,452

IF{LDO05) 4534565453

IF(CRLO} 45094569450

IFILDIOO) 454,456,454

LROFDI=4095 '

GO 10 787

LADFDI=0
RADTD={(XTI=DXTI+YTI=DVTI+ZTI=DZTI)/TTI
GAMT=ARSINF (RADTD/TVM)
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THET=ATNLF (VYL o X7}
PHIT=ARSINF (ZVI/VYI)
PSIF=ATNIF((XTI&DYTI-YVi2DXTI},{TTI 2DZTI-ZTI*RADTD))
STHET=SINF(THET}
CTHET=COSF(THET)
SPHIT=SINF(PHIT)
CPHIT=COSF(PHIT}
SPSIT=SINF(PSIT)
CPSIT=COSF(PSIT)
T11=STHET#SPSIT4CTHET&CPSIT#SPHIT
T12=CPHIT*CTYHET
T13=STHET=CPSIT-CTYHET#SPSIT«SPHIT
T21=-CTHET#SPSIT+STHET#CPSIT#SPHIT
122=CPHIT=STHET
123=—CTHET#CPSIT-STHET*SPSIT#SPHIT
T31=~CPHITeCPSIT
132=SPHIT
T33=CPHIT#SPSIT
XP=T11eXI+T218YI+T31%2Z]
YP=T12#XI+T22#YI+T32%21
IP=T138X1+T232Y[+T3322]
XPD=T11#DXI+T21#DYI+¥31=DZ1
YPD=T12#DXI+T22#DYI+T32=DZ1
ZPD=T13sDXI[+T23sDYI+T133#DZ1
TEMP=ATNLF (XP,YP)
IF(TEMP=3.14159265} 11247125771
771 TEMP=TEMP-6.28318530
772 XGRT=TTI =TENMP
TEMP2=XPe2+YPus2 |
TEMP1=SQRIF(TEMP2} | &
YGRT=TEMP1=TTI '
IGRT=12P
CGAMT=COSF (GAMT)
XGRTD=TTI % (YPeXPD-XP#YPD) / TEMP2¢RADTD*TEMP4TVM =CGAMT
YGRTD=-RADTD¥ (XP#XPD*YP*YPD)/TEMPL ,
ZGRTD=ZPD
920 CONTINUE
PHIBS =PHIB
THBS =THETAB
PSIBS =PSIB
TRIS =TRI
SRAAS =SRAA
SREAS =SREA
IF (LFP} 421,420,421
421 FXP =FXP +F XPSV
FYP =FYP +FYPSV
FIP =FIP +FIPSV
EXPS=FXP
FYPS=FYP
FIPS=FIP
CALL QUANT (FXPy.ll}
CALL QUANT (FYPy.11)
CALL QUANT (FZPyoll}
FXPSP=FXP
FYPSP=FYP
FIPSP=FZP




EXPSV=FXPS—FXP
FYPSV=FYPS-FYP
FZPSV=FZIPS~FZP
420 IF (LGANG) 4C1,400,%01
401 CALL QUANT {(PHIB .0386/57.2957795)
CALL QUANT (YHETAB,;.036/57.2957795)
CALL QUANT (PSIB ;.036/57.2957795)
400 IF (LRR) 403,402:%03
403 CALL QUAKRT (TRI s49.,1781)
402 IF [LSRA} 405,422:405
405 CALL QUANT {SRAA 9.42594791a,1953125£-2}
407 CALL QUANT (SREA ,.42594791%,1953125E-2)
422 IF (LRM) 423,408,423
423 IF (TRI=1510797.) 408,4264:424
424 TRI=1510797.
408 CALL CTRLL
640 CONTINUE
IF (LDO&2) 4264901,426
901 LDI21=0
426 LDD62=4C95
. PHIB =PHIBS
THETAB=THBS
PSIB =PSIBS
TRI =TRIS
SRAA =SRAAS
SREA  =SREAS
404 IF (LDB) 409,406,409
409 IF (ABSF(DPHIB)}-3./57.2957795) 410,410,411
410 ARG2=.6666666T7E-1/57.2957795
G0 TO 412 ,
411 ARG2=.6666666TE-1%6./57.2957795
412 CALL QUANT (DPHIB,ARG2}
IF (ABSF(DPSIBI-3.7/57.2957795) 4134413,415
413 ARG2=.6666666TE-1/57. 2957795
GO YO 416
415 ARGZ2=.6666666T7E~1%6./57. 295?795
416 CALL QUANT (DPSIB,ARG2)
IF {ABSF{DTHB}~3./57.,2957795) 417:417,418
417 ARG2=.6666666TE-1/57.2957795
GO TO 419
418 ARG2=.6666666TE-126./57.2957795
419 CALL QUANT (DTHB,ARG2}
406 IF - {(INPASS) 202,200,202
202 IF(IWRITE} 2C€0,7001,2C0
7C01 IF(T-CO-DELAY+1l.) 201570005201
7000 DONPRT=4095,
201 IF{T-CO-DELAY) 121,641+641
121 IF (KEY 14) 414,1200414%
12¢ IFHclﬁ 1 159,159,150
150 IF{LDC 05) 154,155,154
154 IFICTYIG) 155,157,155
157 IF(FIN} 155,151,155
151 IF(DELYX) 159,152,159
152 IF(DELVY) 159,153,159
153 IF{DELVZ) 159,155,159
155 IF{TRI- ESPR) 159,159,158




158 CALL KEYS (15,KEVLSY

IF(KEY15) 112,156,112

159 CALL KEYS {19,KEViS}
IF(KEY19) 112,1564112

156 IFLIOLP) 112,10006,112

€41  CO=CO+CUINY

200 CALL KEYS [20,KEY20)

IF (KEY20) 4144120:41%

414 WRITYE OUTPUY TAPE KT2:642,T/NDATEL,NDATE2, NDATE3,NRUN1yNRUN2

WRITE CUTPUT TAPE KVZ2:6434XE,Y .21 :

WRITE OUTPUY TAPE KT2,1007:XRVyYRVZRV

WRITE OUTPUTY TAPE KT2:644,0%1,0VY1,D21

WRITE OUTPUY TAPE KT2,92,7T1.

WRITE OUTPUT TAPE KTZ2:645 XTI YVILZT1

WRIYE OUTPUT TAPE KT2,644,DXTI,DYTI,DITI

WRITE QUTPUT TAPE KT2,92,TT1

WRITE QUTPUY TAPE KT2,:82yXGRTYGRY;ZGRY

WRITE OUTPUT TAPE KT2,83;XGRTD,YGRTD,ZGRTD

WRITE OUTPUT TAPE KT2,15,A11,A12,A13

WRITE QUTPUT TAPE KV2,16,A21,A22,A23

WRITE QUTPUY TAPE KT2,16,A31,A32,A33

WRITE OUTPUT TAPE KVT2,19,7T11,7T12,713

WRITE OUTPUT TAPE K72,16,721,7T22,723

WRITE QUTPUY TAPE KT72,;16,T731,732,733

WRITE QUTPUT TAPE KT2,17,P11,P12,P13

WRITE OUTPUT TAPE KT2,16,P21,P22,P23

WRITE QUTPUT TAPE KY2,16,P31,P32,P33

WRITE OUTPUT TAPE KT2,18,PB11,PB12,PB13

WRITE OUTPUT TAPE K¥2,16,PB21,PB22,PB23

WRITE OQUTPUYT TAPE KT2:16,PB31,PB32,PB33

WRITE QUTPUT TAPE KT2,646,TRI,RAALREA

WRITE QUTPUT TAPE KT2,659,TRIDOT;SRAA,SREA

WRITE QUTPUT TAPE KT2,647,THETAB,PSIB,PHIB

WRITE QUTPUT TAPE KT2,648,FXP1,FYPL,F2ZP1,FXPSP,FYPSP,FZPSP

WRITE CUTPUY TAPE KT2,649,DELVX,DELVY,DELVZ

WRITE OUTPUT TAPE KT2,650,FFXV,FTYV,FTZV

WRITE OUTPUT TAPE KT2,651 ,TFTXV,TFTYV,TFTZV

IF{LROFDI)} 187,830,187 .

187 WRITE OUTPUT TAPE KT2,652,DREA,DRAA,DROLL
GO0 TC 188 s
830 WRITE QUTPUY TAPE KV2,652,DTHB,CPSIB,DPHIB
188 WRITE QUTPUT TAPE KT72,1008
WRITE OUTPUT TAPE KT2,653, WYV WZV WXV
WRITE OUYPUT TAPE KT2,27,0MU;OMEGA,CICTA
999 WRITE OUYPUT TAPE KT2,1029,TIME,NDATE1,NDATE2,NDATE3,NRUN1,NRUN2Z

WRITE OUTPUY TAPE K72:1034%

WRITE QUTPUY TAPE KT72,1030, REM{ - 13,CT  sREM{ . 2)sCAll
IREM{ 3),CALZ  GREMI 4)},CAL3 SREM{ . 5),CDVT REM{ 6).CHTTPRy
2REM{ 7),CA21 REM{ 83,CA22 REM{ 9),CA23 ,REM{ 10},CDVI
3REM{ 11J,CDEL oREM{ 12),CA31 REM( 13},CA32 ,REM( 14),CA33
4REM( 15) yCDVF  LREML 16),CTM JREM{ 17)1,CSPSIR,REM{ 18),CFX
SREM({ 19),CX JREM{ 20),CDVXB SREM{ 211,CDTM LREM( 22},CCPSIR,
6REM{ 231 ,CFY sREM{ 24),CY ¢REM{ .25),COVYB REM{ 26),CTDV
TREM{ 27),CSTHR ,REM( 28)+CFZ sREM{ 291),C2 +REM{ 30),CDVZIB
BREM( 311,7¥SC JREM{ 32),CCTHR REM( 33),C0VXS +REM{ 34),CXM
9REM{ 35} ,CDVXHM
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371,CM1

ﬁRiFE CUTPUT TAPE KT2,10304 REM{ 361,CTDAS o REML
IREM{ 38) ,COVYS oREME 39),C¥H  REM{ 40)},CDVYM REM( 41),CRLO
2REM{ 42),CH3 oREW %3%9i§?2$-sREﬁi 443 ,CZM  JREML 45},CDVZM
3REM{ 46) ;CPHIB (REHM{ 47),CM&  REM{ 4B),CDV  REMI 49),CXZ
4REM{ 50),CDX0D  oREM{ 51),CPSIB ,REM{ .52)9CM5  ;REM({ 53),CSTZ -
SREM{ 54),CYZ  SREMI 55),COVD  REM{ 56),CTHB LREM[ 57},CM6
6REM{ 58),CTD REM{ 593,CZZ  REM({ 60),CDZD REM( 61},CUDPHS
TREM{ 62) yCOEFF (REM{ 63),CSTD  REM{ 64),CCRI ,REM{ 65),CXTD
BREM( 66) CUDPSSREME &?39££81 oREM{ 68);CSTOL 'yREM{ 69},COI
9REM{ 70} ,CYTD "

WRITE OQUTPUT VAPE KT2,1030y REM{ T1);CUDTHS,REM{ 72}),CCK2
LREM{ 73),CWSTD REME 743,C21 oREM{ 75),CZTD ,REM{ 76),CDPHSC
ZREME T7),CCK3 oREM{ 78),CWSTDLIREM( 79),CCABI ,REM{ .80},CXRD
3REM( 81) ,COPSSCLREM{ B2J3CCK& REM({ 83),CNS  ,REM{ 84),CCASI
4REM{ 85} yCYRD REM{ 86} CDVTHSU,REM{ 87),CCK5 LREM[ 88),CTX
SREM{ 89)¢CCRBI REM{ 90)yCZRD HREM{ 911,CPSIBC,REM{ 92},CCKF
6REM{ 93)CDTX ,REML 943 ;CCRST ,REM{ 95),CDXFD ,REM{ 96),CTHBC
TREM{ 973 ,CCKG REM{ 98)yCRA  ,REM{ 99),CATXBI,REM(100),CDYFD
B8REM{LOL) ,CPSBLP, REH£18239¥EST yREM{103},CR1 +REM{104}),CAPTI
IREM({105) yCDZFD S

WRIYE OUTPUT TAPE KT2@1039¢ REM{106),CTHBCPyREM{107),FIN
IREM{108) yCDRRD sREM{109)yCSRTI REM(110},CXSD ,REM{111),CPSIBM
(2REM{112) FP sREMEL13) ,RROREFyREM(114),CRS  ,REM{115),CYSD
3REM{116) oCTHBM sREM{1L7),5W yREM{118),CRRD ,REM{119},COMGS
4REM(120) yCZSD SREM{1213,CRRI ,REM(122},CRRPI ;REM{123),CRRG ~
SREM{124) ;CRR oREM{L25) (COVXZ REM{126),CSAPI LREM(127),CSADPI
6REM(128) sCSAPG sREM(129) ,CSAPR oREM{130},CBVYZ sREM{131),CSRPI
TREM{132) ,CSROPIZREM{133),CSRPG REMI{134}),CSRPR ,REM(135),CDVIZ
BREMI136) yRDGD  ,REM{137};CTRR ,REM(138},CTR1 REM{139),CTLRP
IREM(140) ,LDTH L i

WRITE OUTPUT TAPE KVT2,1030, REM{L4LI;TVX ~ SREMI142),TVY
IREM(143),TVZ sREM{1441,TYC yREM{145),TPC P,

WRITE QUTPUT TAPE KT2,1019;, REM{1411,TVX  JREMI142),TVY
IREM(143) o ¥TVZ  REM{L44},TYC  (REM(145),TPC i

WRITE OUTPUT TAPE KT2,1036, REM(1461,LC1  REM(147},LC4C
IREM{148),LC10 HREM{149),LDI00 ,REM{150),IC +REM{151),LC1J
2REM{152)7LC4D oREMIL53),LCA  REM{154),LDI21 ,REM{155),KC
3REM(156) ¢LC2  JREMIL57),LCT  (REM{158),LCS  ,REM{159},LD0GC5
4REM{160) K2C SREM{161),LC3  (REM(162),LC8  JREM{163},N

112
10009
10CG2

146
10605

140
10003

10004
141

142

SREMIL64) oM

¢REM{LS5) 3L
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WRITE OUTPUY TAPE K72, 1§31 (CXTELI)oCYTELI, CZTLINCOTWTL TN I=1511)

60 1O 159

IF < {3, i4i§§265iﬁo%095w£HTfP§D 10001410001, 10009

IF (LC3) 10002,10001,10002 _
IF{CT-(CTM+150-}) 1000L0146:146
IF (TEST) 10001,.,10005,.10001
CALL KEYS (19,KEYL?}
IFEKEYL9) 140,141,140

IF - {MUD5]} iﬁﬂﬁ4vlﬁﬁ§3yiﬂ3§4

MUD5=4095
PRINTY 1006

PRINT 10099V s XGRYV 3 YGRT ; ZGRY s UGRTD,YGRYD,ZGRTD,TRI, TRIDOT,LDICO
CALL KEYS (20,KEY20}
IF{KEY20) 1421000649142
HRITE QUTPUT TAPE KT241008:

WRITE QUTPUT TAPE KT291809 T XGRT VQRI»Z%R? XGRTE YGRTD,2GRTD, TRI




#fRIVOTLDEDO
= 60 Y0 10006
10001 CALL KEYS (19,KEYL9)
[E(KEYLY) 143,144,143
143 PRINT 1003 ,TX6RT, vgﬁvgzwavgﬁﬁyxsp CBVYS?;C&?iS??LDIZI:LRDFDI
144 CALL KEYS (20,KEV20)
IFIKEY20) 145,100065145
145 WRITE OUTPUT TAPE KT2,100%
WRITE OUTPUT TAPE KTZ2,1003 T oHGRTYGRT ZGRT,CDVXSP,COVYSP,CDVZSP,
sLDI2LLRDFDI ‘ |
10006 CALL KEYS (14¢KEVi4)
IF(KEY 14} 700212407002
124 IF CIWRITYE) ?G02s123y?ﬁﬁ2
7002 DONPRT=4095.
123 IF (LOC} 253,1G007,253
253 KPLOT=KPLOV#+1
DUM 1=XI
DUM 2=YI
DUM 3=21
DUM &=DXI
DUM 5=DYI
DUK 6=DZI
DUM 7=XTI
DUM 8=YTI
DUM 9=2T1
DUMIO=DXYI
DUMIL=DYVI
DUM12=D2TI
DUM1I3=LCL
DUMi4=LC2
DUMLS=LC3
DUM16=LCS
DUM1T=LCT
DUM18=LC8
DO 904 JP=1,LIMIT
IPSUB=IPLSY(JP}
904 TABLEL{JP KPLOT)=YLESTLIPSUB}
IF (KPLOT-2C) 10007,255.255
255 WRITE TAPE K¥3vﬂKfﬂﬁ&&i(t?19L§2§sL¥1 LsLIMITY,LP2=1,20)
KPLOT=0
10007 CYE=CVE+DY
CFX=0,
EF YgGQ
CFZ=0.
10008 CALL KEYS (16,KEYL&}
IF (KEY16) 840,841,840
840 CALL HDAT
CALL SELFLD
Z113=CLOCKF{XX}
223=123-122
CALL KEYS (16,KEVI&)
IF (KEYL6} 844 841,844
— 844 PRINY 1301, NRUNL NRUNZ,ZZ3
WRITE OQUTPUT TAPE KT241301NRUNL,NRUN2,ZZ3
846 IF (LOC) 1969199,198 ,
198 WRIYE OUTPUT TAPE KT2,1298,(TABLEL{JK 20}, JK=1,LINIT)
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199

335
336

841
660

654
655
171

173
189

190
172
191
192

193
174

177
178

179
176
181
182

183
180

831

770
61

60
362
13¢

131
132
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PRINT 1298, {TABLEL(JK 20 3 K=1,LIMIT}
END FILE K¥3

CAELL KEYS (l&, HEYLS)

IF  {KEY16) 336,335,336

IF (IEXITY 336,330,336

124=CLOCKFIXX}

124=714-111}

PRINY 1302:224

WRITE GUTPUT TAPE K?%g13§39214

CALL EXIT

Z¥ {INPASS) 654 660654

INPASS=4095

GO0 10 101

IF (T-EOP)655:655:656

IF{LRDFDI)} 171,831,171

DRAA=RAA

DREA=REA -

DROLL=0.

IF (ABSF{DRAA}=3.14159265) 172,173,173
IF - (DRAA) 189,190,190
DRAA=DRAA+6.28318530

GO 1O 172

DRAA=DRAA-6.,28318530

IF {ABSFIDREA}-3.14159245) 174,191,191
iF (DREAY 192,193,193
DREA=DREA+6.28318530

GO 10 174

DREA=DREA-6.28318530

IF (ABSF{DRAA}=.34906585) 17601764177
IF (DRAAY 1781769179
DRAA=-,34906585

G0 TO 176

DRAA= 34906585

IF (ABSF{DREA}--34906585) 180,180,181
IF (DREA} 182,180,183
DREA=-,34906585

G0 TO 180

DREA= .34906585

EXV=0.

EZY=—0RAA

EYV=-DREA

XKP=XKP1

GO0 TO 785

EXP=-DPHIB

EYP=-DPSIB

EZP=DTHB ~

IF (ABSF{EXPI=.0&) 60s60:61
EYP=0.

GO0 TO 362

IF (ABSFEEYPI—.04%4) 1301304362

EXV=E XP
EYV=—EZP
EZV=EYP

IF{CPSIBC-3.14159265/2-1) 1327132:133

SiBC:CPSiBS
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- 133
134
135

136
137

138
785

149
789

790
748
792
793

194
791
796
797

798
795

703
7c2
701

05

811
31
33
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GO TO 134 -
SIBC=2,43,14159265=CPSIBC
IFISIBC-1.) 135,135,136
XKP=XKP1

GO 10 785

IF(SIBC-1.5) 137,137,138
XKP=XKP2

GO YO 785

XKP=XKP3

WXV=XKR®EXY

WYVEXKP#EYV

WIV=XKY*EZV

IF{ABSFIWXV}= RL?%i%%?%Sg?@@g 49

IF{WXV}I 789,789,790
WXV==XLIMIY

GO 10 748
HWXV=XLIMIT

IFEABSFIWYVI~-XLIMITITIL ?@1;?92

IF{HYV} 793,793,794
WYVs-XLIMIT

60 TO 791
WYV=XLIMIT

IFIABSF(WIVI-KLIMITIT95:7954796

IFEWZVI 7977975798
WIV==XLINMIT

60 1O 795

WIV=XLIMET

FTXV=0.

FTYV=0.

FT2V=0.
IF(INITALITO2,70k+702
CALL PRY

INITAL=]

CALL MAR (9,07/8.RKK{ 50},
60 TO {705,811),MM
DALLI=WZV#AL2-WYV#AL3
DAl2=WXVEAL3-WZVeAll
DA13=WYVsALl-WXV=2AL2
DAZ1=WZVBA22-WYV=A23
DA22=WXV=A23-WZV=A21
DA23=WYV#A2L-WXV®A22
DA31=WZVsA32-WYV=A33
DA32=WXV#A33-WZV=A31
DA33=WYV#A31-WXV2A32
CALL DEV

IF (LDOLL) 31,32,31
LDoL1=0

DELVX=0-

DELVY=0.

DELVZ=0.

GO TO 21

IF{LC2) 281,280,281
JuMp=0

GO 70 288

IF{JUMP)} 288,282,288

ICCEICCHL

25,8, MM}




23
24

JUEP=4(395

IFCLTHOICCY Y T7Ge 2170

IF (LDIZ21Y 53,21453
IFICT=CTDV)  2Z21:7&7F:747
IF{T-{TSC + LiGo)) Zigﬁﬁgﬁﬁ
IFILDT 11) 5486054

IFICTIG) 2105421

IFIDELVR) 19204

IFI(DELVX+ {CATXFU~0.51} $9393
IFIDELVX={CATXBA~0.51)} 3s3sé
FTYXV=CDVXB

60 10 2

FTRV==CATXFW

GD TG 2

FTX¥= CATYXBA

IF{DELYY)IB,9,8
iFﬁABSFKQELV¥3~iE§T¥B“o§3379?931
FTYY=CDVYB

GO 10 9

IFIDELVYY1249,:13

FIyvy==CATYB

G0 10 9

FTYV=CATYB

IF{DELVZIZ20,21,20
IF{ABSFIDELYZI={CATZIB~o51110:10:23
FTZV=CDVZB

G010 21

XF%QELWZBZ#»ZiyZS
FTYZV=-CATZB

- 6O TO 21

25
21
502

501
5C67
504

503
5C8
506

FTZV=CATZB

IFIDELYX) 501,502,501
LDE31=0

G0 TO 507

LDI31=4095

IF{DELVY) 503,504,503
LDI25=0

GO TO 508

LDI25=4095

IF {DELVZ} 505,506,505
LDIZ6=0

- GO YO 509

505
569

656

14
15
16
17

LDI26=4095
Q37=FTAVRALL+FTYV=AL2+FT2V=Al3
Q38=FTXV=A21¢FTYV*A22+FT2ZV=A23
QB9“FTXV*A314FTVV*ABZ*FTZV*&33

G0 10 101

ZZ3=CLOCKF{XX}

113=213-212

PRINT 1300, NRUNI NRUNZ,2Z3

WRITE OUTPUT TYAPE KTZqIEOGyﬁRBNivNRGNZ 223
G0 TO 846

FORMATILH 17X, SHVtLe£1¥v 32X33E2048)
FORMATILHOZLIH 5X6HMATRIX 6Xs21HINERTIAL - SPACECRAFT,19X,3E20.8)
FORMATIIH »57X+s3E20.8} .

FGR&AT&IHO?IH wSX;&H&ATRIXabXQZIHINEﬁfiAL - ﬁAViGﬁT§G§,19293E2Go8§
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18 FORMATILIHO/LIH »5K,6HHATRIR 6K 23HSPACECRAFY '~ NAVIGATION, 17X,
#3E20.81) " >

19 FORMATULIHO/1H o5KSHMATRIK )61 THTARGET ~ INERTIAL,23X,3E20.8)

27 FORMAT{IHO/IH ¢5X,37THORBITAL PARAMETERS MU - OMEGA - IOTA;15X,3E2
*QQSD '

B2 FORMAY(LH ,17H,40HS/C IN TARG. CYLINDRICAL X-Y-=Z POSITION,3E20.8)

83 FORMAT(LH 43X 14HX-Y-1 VELUCITY,3E20.8]}

92 FORMAT{LH (L7X,16HVECTOR MAGNITUDE,24XyE20.8)

642 FORMAT (1HL o5X¢4HTIME ;8X,18HFRUOM PROBLEM STAR?fZZXQEZU.&Qbe
#5HDATE I21IH/ s 21H/ 412 TXp4HRUN A63A6)

643 FORMAYT (LHO/1H 5X,6HGEMINI ;6X¢19HPOSITION = INERTI§L121X03EZO 8}

644 FORMAT (1H 17X,19HVELOCITY — INERTIAL.21X,3E20.8})

645 FORMAT (1H 5X6HTYARGET ¢6Xy19HPOSITION — INERTIAL,21X,3E20.8)

646 FORMAT {(1HU/Z1H +5X,5HRADAR7TX,35HRANGE — AZIMUTH (R) ~ ELEVATION (.
#A)e5Xy3E20.,8)

647 FORMAY {1HD ¢ SXyE3HGIMBAL 'ANGLESy19H THETA - pSI == PHI,20X,3E20
#:8]

648 FORMAY (LHOy5X o4 THINTEGRATING ACCELEROMETER OUTPUTS - BEFORE COMP,
€«5X¢3E20.871H $39Xy12H~ AFTER COMP6X3E20.81)

649 FORMAT(LIHO,5X,12ZHDELTA V 914HMETER READINGS;26X33E20.8)
650 FORMATIIHO/1IH ¢5Xg12HTHRUSTER ~ ¢12HACCELERATION, 28X, 3E20.8)
651 FORMAT{1HO,5X12HDELTA'Y ¢+ 13HTOTAL AP?L!E8927X13E20 81

652 FORMATEIHO/ZLH 95X 12HERRUR ANGLES 940X 3E20.8)
653 FORMAT (1H ¢SX,13HTURNING RATES39X;3E20.8)
659 FORMAT (1H ,17X,28HRAYE - SINE R -~ SINE Ay12X,3E20.8)

1000 FORMAT (iHY,(1HOBE1S.6}}) B

1001 FORMAY (10I3,716)

1002 FORMAY (6EL12.8})

1003 FORMAT (1H 95X oF9.1,3F16.143F10.0,2110}

1004 FORMAY (1HO,4X,10HYIME (SEC) 3X;13HTRAILING (FT),3X,13HVERTICAL (F
#T) o4X o 12HOUT~0F= P{AﬂEgBX,?HX ~METER3X s THY—METER, 3X; THZ~METER ¢ 5X ¢ SH
#LDI21 94X, 6HLRDFDI )

1005 FORMAT (0121

1006 FORMAT (LHO;6Xo4HTEME 15X y22HRELATIVE POSITION (FT),14X,23HRELATIV
#E VELOCITY (FPS) ¢6Xs22HRADAR RANGE RANGE RATE,; 2X, SHLDIOO/4X,

#GH{ SECONDS) 96X s BHTRAILING 36X, BHVERT ICAL ¢ 2X » 12HOUT=OF=PLANE; 3X, BHTR
#ATLING 93X BHVERTICAL 52X o 9HOUT=PLANE ; TXs 4HI FT ) 48Xy SHIFPS} )

1007 EORMAY (1H ,26X,24H= TARGET IN GEMINI FRAHE.?X,sezo 8)

1008 FORMAT (LH ;67X SHPITCH16Xy3HYAW,, 17X 4HROLL)

1009 FORMAY (1H o3XsF9.153F1%.153F11.2,F14clyF11.2,17)

1010 FORMAT (11XsB2,1X%X:0291X,12,10X0A6,A61)

1011 FORMAT (1HO,SHDATE 12,1H/s12,1H/512//71H o 4HRUN »A65A6)

1012 FORMAT (1216}

1013 FORMAT (LHL,SHDATE I2,1H/,12,1H/,12//71H »4HRUN 9A6gAﬁl

1014 FORMAT (E2,46X,2{A6,1X13,42X))

1015 FORMAT (6(A6,1X,013,2X8)

1016 FORMAY (LHQ5H ?Lﬁ?géxg%HSﬂﬁ=iiﬁ §5HSY§83194X95HS£RiPTIi

e {1H (A6,5Xs13}1}

1017 FORMAT (1HO,43HOPERATOR ERROR — CHECK MQ KEYS —= PUSH START/ZH v 17TH
*PROGRAM EXPECTS o 012 ,15H TO BE ENTERED////)

1019 FORMAT {S561H ¢A&6,014:3XKI)

1029 FORMAT (1HI THTIME = ,E15.8,9H SECGNQSAgﬁZX,SHﬁATE'g!?plﬂ!pIZylﬁlg
#1120 TX o &HRUN A6,A6/7}

1030 FORMAT (5(1H sA6,EL5.892X}1}

1031 FORMAT (1HOy36HLL VALUES EACH OF XeYeZs AND DELTA T//(1H ,4E20.8)}

1032 FORMAY (1246}




- P

1034 FORMAT {1H ,40HSIMULATED COMPUTER OUTPUTS ON THIS PAGE.//)

1036 FORMAT (511H 26,1, 15,11%))

1037 FORMAT(LHL ;6HEOP  [E15.8,3X,6HSTCT  GEL5.8,3Xs6HCTZ  $EL15.8,:3X,
LEHCYE sE15.8¢ 3N GHCDINT (E15.871H ,6HDELAY sE15.8, 3X,
ZEHESPR  EL15.8, 3% ,6HMDY cEL5.85 3X,6HBINY E15.8y 3X,
3EHCAPT  LE15.8/1H 6HCOMGY 7E15.89 3X,6HCSRY LE15.8¢ 3X,
46HXI - yEL5.By 3Xg6HYI 9EL5.85 3IXGG6HZI yEIS5.8/1H
SEHDXI  E15.8y 3K 6HUYI - F15.8¢ 3X.6HDZI  E15.8, 33X,
6EHXTI - (E15.8, 3XK,6HYTI  (E15.8/1H (6HITI  ,E15.:8; 3X,
T6HOXTE  E15.85 3X6HDYTY EL5.8y 3X.6HDZTI EL5.8, 33X,
B8&HRJ JEL15.8/1H (BHCATXBALELS.8¢ 3X,6HCATHFH,EL15.85 3X,
9EHCATYB 3E15.84 3X6HCATIB %E15.8y 3X,6HXKRDR ;E15.8}

1036 FORMAT(LH ,6HCCAB E15.8,3X,6HCCAS ,E15.8y3%,6HCCRB $E15.853X,
L6HCCRS  E15.8, 3X,6HCO 2E15.8/1H o6HC2 9E15485 3X,
26HA11 sE19.8¢ 3Xo6HALZ yE15.85 3X;6HA13  E15.8, 3X,
36MAZ2L  JE15.8/1H ,6HA22 sEL5.8; 3X%,6HA23  (E15.8; 3X,
46HA31 2EL15.85 3X,6HA32  (E15.8s 3X:6HA33  E15.8/1H ,
SQHAKXZ nEisssy 3Xybﬁﬁﬁx2. iElSoav 3XyéﬁAKX3 9515 89 3Xv
66HAKXG  sE15.8, 3Xo6HAKYL E15.8/1H ,6HAKY2 E15.8s 3X,
T6HAKY3  E15.8, 3X,6HAKY4  E15.85 3X,6HAKZ1 ,E15.8, 3X,
B6HAKZZ +E15.8/1H (6HAKZI3 E15.84 3X,6HAKZ4 ,E15.8;, 3X,
GEHXKP1  gEL15.8, 3X,6HXKPZ < gE15.8, 3X,6HXKP3 - ;E15.8}

1039 Fﬁﬂﬁﬁ?iiﬁ sOHXKR  sE15.833X¢6HXKY - E15, a.gxyﬁﬂzca yE15.8})

1040 FORMAT{LIH
163915 ¢3% s THIFHL S 9I5/71H 5 THITHL 65 153X THITH(

JTHITHL 1D 153X THITHL 21, 153X, THITHU 31,15, 3X, THITHI
T 153X THITHI

28) 3 15,3X, THITHL 9} ;§5,3X, 7THITHI1D),15/1H , 6HMACOP ,16,3X,

46HLOC
58HLRR
G66HLFDIE

36H§£ﬁ%?ﬁgiﬁn 3Xo6HMACINT 165 3X6HMODCR 16,
116y 3X,HHLMDI - o169 3X,6HLFP s 16,
o I6/iH $6HLSRA (16, 3X;6HLRM 916y
916y 3ALGHIEXIT 16}

1050 FORMAY
1051 FORMAT
1052 FORMAT
1298 FORMAT
1300 FORMAT

#9H MINUTESo)
{5H RUN

1301 FORMAY

(A6,2EL5.85141)

3X, 6HNPF . 16/1H ,
3Xy 6HLGANG 165 3Xs
3X,6HLDB  I6, 3X,

{1HOG, éﬁi?ﬁﬁﬁigﬁﬁs#ﬁffﬁtaiékg#ﬁﬁﬁ?ie19%:9HSUBS£R§PTI?)

f£iH
tiH
{5H RUN

oAb ¢2ELB Bsiﬁ»
o6ELBB)

#9H MINUTES.)
1302 FORMAT (17H THIS PROUOGRAM RAN,=2PF9.2,9H MINUTES.)
ENﬁflvltﬁwﬂvﬁgﬁnigﬁyﬂgﬂﬁaﬂﬂgﬁgﬁvﬂ}

aAégﬁégZ§ﬁ TERMINATED BY EOP AFTER,—2PF9.2,

Ao A6 2TH TERMINATED BY KEY 16 AFTERy-2PF9.2,
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MAINT . ENVIRONMENT - FERNEYHOUGH  IBM OWEGO, N.Y. ' : /éf

AKX1
AKY2
aK23
col
cal2
cA31
CATXBA
cCcAS
CCKS
CCPSIR
CCRSI
CONTDL
CDRRD
COTWX
covy
COVXZ
covyz
covzz
€DzD
cMl
CNPC
TNYC
CPHIB
CR1
CRRI
CSAPG
CSPSIR
CSRTI
CSTHR
cTo
CTHB
cT
cuDPSs
CXM
CXT
CYSD
CZRD
czz
DONPRT
DUMO
DUM15
DUM2
DUMT
FXPP
FIP
IWRI TE
Lc1y

1048

DEC ocy
7961 17431
- DEC ocy

32555 77453
32550 77446
32545 77441
32539 77433
32535 77427
32530 77422
32525 77415
32521 77411
32515 77403
32510 77376
32504 77370
32500 77364
32497 77361
32483 77343
324718 77336
32474 77332
32470 77326
32466 77322
32461 77315

32456 77310

32451 77303
32446 77276
32442 77272
32436 717264
32430 77256
32426 77252
32421 77245
32415 77237
32411 77233
32406 77226

32403 77223 .

32407 77227
32391 77207
32385 77201
32382 77176
32366 77156
32350 77136
32336 77120
32334 77116
32323 77103
32318 77076
32331 77113
32326 77106
32311 77067
32308 77064
32302 77056
32296 77050

32292 TIQ44 .

STORAGE NGT USED 8Y PROGRAM

DEC OCT.
32230 7674%

STORAGE LOCATIONS FOR VARIABLES APPEARING IN COMMON STATEMENTS

DEC ocT DEC oct DEC ocT DEC
AKX2 32554 77452 AKX3 32553 717451 AKX4 32552 77450 AKY1l 32551
AKY3 32549 77445 AKY4 32548 TT444 AKZ1 32547 77443 AKZ2 32546
AKZ4 32544 17440 ASFX 32543 77437 ASFY 32542 77436 ASFZ 32541
CO 32540 77434 C21 32537 77431 C2 32538 77432 CAll 32536
CAl3 32534 77426 CA21 32533 77425 CA22 32532 TT424 CA23 32531
CA32 32529 77421 €A33 32528 77420 CAPTI 32526 77416 CAPT 32527
CATXB1 32524 17414 CCABI 32522 77412 CCAB 32523 77413 CCAS] 32520
CCK1 32519 77407 CCK2 32518 77406 CCK3 32517 77405 CCK4 32516
CCKF 32514 77402 CCKG 32513 77401 CCPHIB 32512 77400 CCPSIB 32511
_ CCRBI 32507 77373 CCRB 32508 77374 CCRI 32506 77372 CCR 32509
CCRS 32505 77371 CCTHB 32503 77367 CCTHR 32502 77366 CCWSTD 32501
CCZT 32499 77363 CDEL 32498 77362 CDPHSC 32558 77456 COPSSC 32557
CDTHSC 32556 77454 CDTM 32496 77360 CDTW 32495 77357 CDTHT 32494
COTX 32482 77342 CDOVF 32480 77340 CDVI 32479 77337 €DV 32481
CDVXB 32477 77335 COVXM 32476 77334 COVXSP 32561 77461 CDVXS 32475
COVYB 32473 77331 COVYM 32472 77330 CDVYSP 32560 77460 CDVYS 32471
COVZB 32469 77325 CDVZM 32468 77324 CDVISP 32559 77457 £DVZS 32467
COXD 32465 77321 CDXFD 32464 77320 CDYD 32463 77317 CDYFD 32462
CDIFD 32460 77314 CFX 32459 77313 CFY 32458 77312 CFZ 32457
CM3 32455 77307 CM4 32454 77306 CMS 32453 77305 CM6 . 32452
CNS 32450 77302 CNVX 32449 77301 CNVY 32448 77300 CNVZ 32447
COEFF 32445 77275 COINT 32444 77274 COMGS 32443 77273 CPHIBC 32441
CPSBCP 32440 77270 CPSIBC 32438 77266 CPSIBM 32437 T7265 CPSIB 32439
CRA 32435 77263 CRLO 32434 77262 CRRD 32432 77260 CRRG 32431
CRRPI 32429 77255 CRR 32433 77261 ~ CRS 32428 77254 CSADPI 32427
CSAP] 32425 77251 CSAPR 32424 77250 CSPHIB 32423 77247 CTSPSIB 32422
CSROPI 32420 77244 CSRPG 32419 77243 CSRPI 32418 77242 CSRPR 32417
CSRT 32416 77240 CSTOL 32413 77235 CSTD 32414 77236 CSTHB 32412
CSTZ 32410 77232 CSWSTD 32409 77231 CSHTDL 32408 77230 CTDAS 32405
CTDV 32404 77224 CTHBCP 22401 77221 CTHBC 32402 77222 CTHBM 32400
CTLRP 32399 77217 CTM 32398 77216 CTR1 32397 77215 CTRR 32396
CTTG 32395 17213 CTW 32394 717212 CTX 32393 77211 CUDPHS 32392
CUDTHS 32390 77206 CWSTOL 32388 77204 CWSTD 32389 77205 CWTTPR 32387
CXRD 32384 77200 €x 32386 77202 CXSD 32383 77177 CXTD 32371
CXZ 32370 77162 CYM 32368 T7160 CYRD 32367 77157 CY 32369
CYTD 32354 77142 CYY 32365 77155 CYZ 32353 77141 CZM 32351
CZ 32352 77140 CZSD 32349 T7135 C2TD 32337 77121 CZT 32348
DELAY 32335 77117 DELVX 32561 77461 DELVY 32560 77460 DELVZ 32559
DPHIB 32558 77456 DPSIB 32557 77455 DTHB 32556 77454 DT -32333
DUMI1 32322 77102 DUM12 32321 77101 DUM13 32320 77100 DUNM14 32319
DUM16 32317 77075 DUM1T 32316 77074 DUM18 32315 77073 DUML 32332
DUM3 32330 77112 DUM4 32329 T7111 DUMS 32328 77110 DuMe 32327
DUM8 32325 77105 . DUM9 32324 TT7104 FIN 32314 77072 FP 32313
FXP 32312 77070 FYPP 32309 77065 FYP 32310 77066 FIPP 32307
. GC 32306 77062 IC 32305 77061 IEXIT 32304 77060 10LP 32303
K2C 32301 77055 KC 32300 77054 KWRITE 32299 77053 LC10 32283
LCl 32297 77051 LC2 32295 77047 LC3 32294 77046 LC4A 32293
. LC4C 32291 77043 . . _ . LC4D 32290 77042 LC4E 32289 77061 . LC4F 32288

oct
17647
77442
77435
77430
77423
77417
77410
77406
17317
77375
77368
17455
77358
77341
77333
77327
77323

77316 .

771311
77304
77277
77271
11267
77257
T1253
T7246
77241
77234
77225
77220
77214
77210
77203
77163
77161
77137
7134
17457
T7115
7077
17114
77107
77071
77063
77057
77033
TT7045

77040 _
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MAINT

1C 46
iCs
iDIL13

LDI26.

10012
LQ7
PEINY
SREA
IFTZY
TsC
vLiIsY
YGRT

SRG2
8i6C
8081
tiz2
£31
CATIB
<o
CPHTY
LIE
DELD

. DREA
DYPFO
EXV

FY XV
FAPS
FYP SV
GAMY
INPASS
JUMP
KEY19
K

LFP
LROFDI
MACNTR
NDATVEL

"ENVIRONMENT ~ FERNEYHOUGH

32287
32281
32276

32271

32266
32261
32257

32252

322417
32242
32561
32234

DEC

7883
7888
7893
7898
7951
7954
7307
7938
7682
7943
7945

STORAGE LOCATIONS FOR

DEC

6207
5202
6197
6192
6187
6182
6177
6172
6167
6162
6157
6152
6147
6142
6137
6132
6127
6122
6117
6112
6107
6102
6097
6092
6087

77037

77031

77024
77017

77012

77005
77001
76774
76767
76762
77461
16752

LCS
Lcy
LDI20
LDI31
LDO13
L
PSIB
SW
THETAB
VX
XGRTD
ZGRTD

32286
32280
32275

32270

32265
32298
32256
32251
322646
32241
32236
32231

18M OHEGDy N.Y.

77036
77030

77023

77016
77011
77052
77000
76773
T6766
76761
76754
76747

Le7
LDI0O
Lpi21
L0001
LD062

]
RDGD
TEST
TIME

vy
XGRT
ZGRT

32285
32279
32274
32269
32264
32260
32255
32250
32245
32240
32237

32232

STORAGE LOCATIONS FOR VARIABLES APPEARING IN

ocT
17313
17320
17325
17332
17417
17422
16213
17402
17002
17407
17411

ocT
14077
14072
14065
14060
14053
14046
14041
14034
14027
14022
14015
14010
14003
13776
13771
13764
13757
13752
13745
13740
13733
13726
13721
13714
13707

Al2
A31
DAl13
DA32
DX1
DITH
Q37
RJ
TABLEL
TYM
21

AXTF
BIGD
8082

c13

€32
CGAF
COsX
CPHX

CTHET

DELE
DROLL
DZIPFO

EYP

FTYV
FXPSV

Fzprl

GAT
ieL
KEYl4
KEY20
KT1
LGANG
LRM
MACOP

~ NDATE2

DEC

7884
7889
7894
7899
7956
7940
7950
7952
7207
7939
7958

VARIABLES NOU APPEARING

DEC

6206
6201
6196
6191
6186
6181
6176
6171
65166
6161
8156
6151
6146
6141
6136
6131
6126
6121
6116
6111
6106
6101
6096
6091
6086

- 0CY

17314
17321
17326
17333
17424
17404
17416
17420
16047
17403

17426°

ocY
14076
14071
14064
14057
14052
14045
14040
14033
14026
16021
14014
14007
14002
13775
13770
13763
13756

13751

13744
13737
13732
13725
13720
13713
13706

Al3
A32
DA21
DA33
DXT1I
iLIST
- Q38
RKK
TARG
X1
171}

AZTF
BIGE
80B3
c21
£33
CGAMT
cosz
‘CPSF
LCTHF
DELF
DTHF
EOP
EYV
Frzv
FYP1
FIPSP
HT
Psus
KEY15
KEYSET
KT2
LINIT
LRR
MM
NDATE3

DEC

7885
7890
7895
7900
7942
7782
7949

7932.

7946
7960
7944

IN COMMON,

DEC
6205
6200
6195
6190
6185
6180
8175
6170
6165
6160
6155
6150
6145
6140
6135
6130
6125
6120
6115
6110
6105
6100
6095
6090

6085

77035
77027
77022
77015
77010
T7004
16777
76772
76765
76760
76755
76750

ice
LDIlO
L0122
LDOOS
LDO63
N
RRDREF
TFTXV
7PC
vz
XKROR

77034

- T7026

77021
77014
77007
77003
76776
16771
16764
76757

-76753

L]

LCA
LoIll
ipI25
(213} 8 )

LFDI
PHIB
SRAA
TFTYV

TRY

TYC
YGRTD

DIMENSION AND EQUIVALENCE STATEMENTS

ocY
17315
17322
17327
17334
17406
17146
17415
17374
17412
17430
17410

ocT
14075
14070
14063
14056
14051
16044
14037
14032
14025
14020
14013
14006
14001
13774
13767
13762
13755
13750
13743
13736
13731
13724
13717
13712
13705

A21
A33
DA22
DLIST
oYl
IPLSY
Q39
sC

TI
XT1

BIGA
31GF
sosL
€22
CATXFW
CGAT
CPHF
cPSIT
CTHT
DEL
DTHX
ESPR
E2P
FxPl
FYPSP
FIPS
icc
1TAG
KEY16
KOMBO
KT3
LMDI
LSRA
MDDCR
NPF

DEC

7886
7891
7896
7882
7955
1257
7948
7960
7957
7966

DEC

6204
5199
6194
6189
5184
6179
6174
6169
6164
6159
6154
6149
6144
5139
6134
6129
6124
6119
6114
6109
5104
6099
6094
6089

6084

Ut

oct
17316
17323
17330
17312
17423
16131
17414
17430
17425
17412

ocY
14074
14067
14062
14055
14050
14043
14036
14031
14024
14017
14012
14005
14000
13773
13766
13761
13754
13747
13742
13735
13730
13723
13716
13711
13704

A22
DALl
DA23
DTTe
oYVI

ITH

REM
SCVM

TLIST
Yi

DIMENSTIONs OR EQUIVALENCE STATEMENT

8168
BINT
c1k
€23
CATYB
camey
CPHITY
cPst
cTz
DRAA
OXPFO
EXP
EZV
FXPSP
FYPS
FZPSY
INITAL
JK
KEYLT
XPLOT
Log
LocC
MACINTY
MUDS
NRUN1

32282
32217
32212
32267
32262

32258

32253
32248
32243
32238
32233

DEC

7887
7892
7897
3937
7961
7317
7482
7953
7582
7959

DEC

5203
5198
6193
6188
6183
6178
6173
6168
5163
6158
6153
6148
5143
6138
6133

6128

6123
6l18
6113
6108
6i03
6098
6093
.6088
5083

-T6T7S5

77032
77025 -
77020
77013
77006
77002

76770
76763 .
76756
76751

17317
17324
17331
17401
17405
16225
16472
17421
16636
17627

ocy
4073
14066
14061
14054
14067
14642 .
14035
14030
14023
14016
14011
1400%
13377
13792
13765
13760
13753
13746
13741
13734
13727 .
13722 _ D
13715

13710 _

13703 _LJ
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" MAINT  ENVIRONMENT — FERNEYHOUGH  IBH OWEGO, N.Y. 20 Tl
MRUNZ 6082 13702 DIOTA 6081 13701 - OMEGA 6080 13700 ONU 6079 13677
® P12 6077 13675 P13 6076 13674 P21 6075 13673 P22 6074 13672
P31 6072 13670 P32 6071 13667 P33 6070 13666 PB11 85069 13665
i PB13 6067 13663 PB21 6066 13662 PB22 6065 13661 PB23 6064 13660
4 P32 6062 13656 - PB33 6061 13655 . PHF 6060 13654 PHIBS 8059 13653
PHT 6057 13651 PHX 5056 13650 P 6055 13647 PSIBS 6054 13646
, PST 6052 13644 PSXL 6051 13643 PSX2 6050 13642 PSX 6049 13641
- 4 Q032 6047 13637 Q32 6046 13636 Q33 6045 13635 Q34 6044% 13634
QB2 6062 13632 0 6061 13631 RAA 6040 13630 RAD 6039 13627
RDT 4037 13625 REAPR 6036 13624 REA 6035 13623 RE 6034 13622
‘ RY 5032 13620 SF 603% 13617 S5GAF 6030 13616 SGAT 6029 13615
SH 6027 13613 SIBC 5026 13612 SINX 6025 13611 SINZ 6024 13610
SPHE 6022 13606 SPHIT 6021 13605 SPHT 5020 13604 SPHX 6019 13603
g sPSIT 5017 13601 SPST 6016 13600 SRAAS 6015 13577 SREAS 6014 13576
. SICY 6012 13574 STHET 6011 13573 STHF 6010 13572 STHT 5009 13571
3 112 6007 13567 713 6006 13566 F21 6005 13565 722 5004 13564
2 131 6002 13562 732 6001 13561 ¥33 6000 13560 TEMP1 5999 13557
FEMP 5997 13555 THBS 5996 13554 THET 5995 13553 THF 5994 13552
THX 5992 13550 TRI1 5991 13547 FRIDOT 35990 13546 TRIS 5989 13545
g ¥233 5987 13543 U234 5986 13542 WXV 5985 135641 WYV 35984 13540
XKP1L 5982 13536 XKP2 5981 13535 XKP3 5980 13534 HKP %979 13533
AKY 5977 13531 XLIMIT 5976 13530 XPD - 5975 13527 XP 9974 13526
£ ARY 5972 1352% XX 5971 13523 ¥PD 5970 13522 ¥P 5969 1352%
YRY 5967 13517 ZPD 5966 13516 ZP 5965 13515 ZIRI 5964 13514
¢ 123 5962 13512 222 5961 13511 723 5960 13510 ZZ4 5959 13507
SYMBOLS AND LOCATIONS FOR SOURCE PROGRAM FORMAT STATEMENTS
& EFN  LOC EFN  LOC EFN  LOC EFN  L0C
: 8IE 14 13467 81F 15 13461 816 16 13447 8IH 17 13444
; 814 19 13416 8IR 27 13404 8121 32 13371 8124 83 13357
& BIX2 642 13342 8IK3 5643 13321 BIK4 644 13307 BIKS . 645 13277
BIKT 67 13250 3)K8 548 13235 BIKY 549 13213 8IKA 650 13202
BIKC 652 13157 8)IKD 653 13150 BIKS 659 13141 8)V8 1000 13130
U B8IvA 1002 13122 s8)vB 1003 13120 3IvC 1004 13112 gIVD 1Q05 13062
@IVF 1007 13007 3IVG 1008 12777 81VH 1009 12770 8)vl 1010 12760
8I¥K 1012 12741 3)vL 1013 12737 SIVM 1014 12726 BIVN 1015 12722
& BjVP 1017 12702 B)IVR 1019 12660 81105 1029 12654 8)i0ée 1030 12636
; 83108 1032 12620 8)10A 1034 12616 8)10C 1036 12605 8)10D 1037 12601
BILOF 1039 12253 8)10G 1040 12241 8)10Q 1050 12133 8)IO0R 31051 12130
& 8)181 1298 12113 8)18K 1300 12110 8)18L 1301 12074 8)18M 1302 12060
é: ‘LOCATIONS FOR OTMER SYMBOLS NOV APPEARING IN SOURCE PROGRAN
DEC  OCT DEC  OCT DEC  OCT DEC  OCY
1) 5944 13470 23 5101 11755 3) 5120 12000 4) 32761 TITIT
g £)G1 5953 13501 €163 5954 13502 €164 5955 13503 CIGT 5956 13506
DILTD 4914 11462 Dj20P 605 01135 DI21H 1666 03202 DY225 2097 04061
D422 2079 04037 D1429 2127 04117 "D)45A 4456 10550 D)S22 2078 04036
LS £325 2096 04060 £)27 2120 04110 E)129 2129 04121 T
¢ LOCATIDNS OF NAMES IN TRANSFER VECYOR
¢

.

e . el 4 B b o 1

P11

P23
PB12
PB31
PHIT
PSIT

430

Q35

RADTD
RF

56

SJ
SPSF
S

11
T23
TEMP2
THY

WZV
HKR
XRI
YRI
ZRY

ZZ

83t
812§
BIKS
8IKB
ayve
BIVE
BIVS
- 8)VY0
83107
8)10E
83108

6)
£1G8
D1403

£)529

6078

6073
5068
6063
6058
6053

6048

5043
6038
6033
6028
6023
6018
6013
4008
6003
$998
5993
5988
5983
5978

5973

5968
3963
5958

EEN

i8
92
48
651

1001

1006
1011

1016

1031

1038
1052

DEC
5155
5957

2126

13676
13671
13664
13657
13652
13645
13640
13633

13626
13621 -

13614
13607
13602

13575

13570
13563
13556
13551

13544 -
13537

13532
13525
13520
13513
13508

10C
13432
13351

13265

.13170

13124
13081

12752

277
12632
12426

12117

ocT
12043
13505
00070
04116
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MAINT

ARCOS
CTRLY
INSERT
PRT
STATE
§ SPHY

ARCOS
INSERY
STATE

EFN
330
57
1l6
251
29
995
851
102
601
556
1i%
117
i26
7ol
762
%50
554
920
4903
%423
%426
%12
418
7000
154
155
200
92
10005
142
10006
204
844
336
7
191
178
i83

ENVIRONMENT ~ FERNEYHOUGH IBM DWEGOs NeVe ’ - g
. : . ’ —
DEC  OCY. DEC  OCY DEC - OCY DEC ocY
14 00020 ARSIN i5 00017 ATN1 i4 00016 LLOCK 1 00001 cos
22 00026 DEV 29 00035 EXIT 26 00032 HDAT 2 00002 HDA9
20 00024 KEYCN 7 00007 KEYS 19 00023 LpBe6 " 4 00004 MAR
27 00033 QUANT 21 00025 SELFLD 3 00003 SIN 13 00015 SQRY
18 00022 {EFT) 25 00031 §FILY 9 00011 {FPTY 0 00000 EREN)
-8 GO0%0 {5TB) 23 00027 1STH) 10 00012 LTSH? % 00005 {HLR)
ENTRY PDINTS TO SUBROUTINES NOT OUYPUT FROM LIBRARY -
ARSIN -ATNL cLOCK cos CTRL1 DEV. EXIT HDAT
KEYCN | KEYS 1DB6 MAR PRT QUANT SELFLD SiN
{EFTY §FIL) {FPT) IRTN) §{SPH) iSTB} {STH) 17SH)
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS ANO OCTAL LOCATIONS
IFN 10C EFN IFN Loc EFN IFN Lac EFN ' IFN Loc EFN
83 080071 331 86 00077 332 88 00104 333 91 00113 334
107 00451 58 109 00460 59 113 00473 1135 129 01037 108
132 01053 109 135 01077 . 113 138 01112 128 140 01136 252
148 031166 903 153 01207 9% 159 01231 -85 160 01233 28
197 01571 28 192 01600 30 200 01606 27 243 02466 e
261 02711 290 269 02732 992 272 02743 989 273 02750 996
292 03106 553 307 03160 554 308 03164 555 312 03173 i
321 93220 73 323 03225 72 335 03332 700 341 03426 704
368 93736 602 370 03757 603 371 03775 551 373 03777 552
376 04003 428 377 04007 427 379 04016 300 382 04023 1190
385 04034 i04 386 04040 105 387 04045 1086 389 04058 107
393 04077 118 394 04103 119 395 04111 122 396 04113 111
“B2 04151 127 403 04153 128 404 04157 67 405 04161 762
411 04264 765 415 04332 64 416 04342 197 417 04354 768
419 04366 766 420 04373 448 421 04377 763 423 04402 4%9
425 04406 451 426 04410 652 427 06415 453 428 04421 453
430 04427 456 432 04432 787 433 D4434 77: 461 04760 772
471 05052 421 479 05070 420 494 05141 401 495 05143 400
499 05175 402 500 05202 405 501 05204 407 502 05214 422
504 05226 424 505 05233 408 506 05235 540 507 05240 901
510 05246 404 517 05264 409 518 05266 410 519 05276 411
522 05306 413 524 05323 415 526 05327 418 527 05333 417
531 05354 419 532 05360 406 533 05365 202 534 05367 7001
536 05402 201 537 05604 121 538 05411 i20 539 05415 150
541 05424 157 542 05430 151 543 05434 152 544 05440 153
5646 05450 158 547 05455 15¢ 549 05466 156 551 05477 6%1
553 065506 414 555 05515 i87 614 06351 830 617 06270 188
624 06450 112 647 10066 10009 648 10076 10002 649 10100 146
651 10113 140 653 10122 10003 654 10126 10004 656 1013% 141
660 10177 10001 664 10242 143 666 10251 i44 668 10302 145
673 10351 - 124 675 10362 7002 676 10364 123 677 10366 - 253
699 10501 255 701 10513 10007 710 10551 ioo08 714 10562 840
T22 10614 846 726 10647 198 727 10651 199 738 107190 338
741 10723 841 748 10757 660 749 10763 654 751 10766 655
753 10774 173 757 11010 189 758 11013 190 760 11017 172
762 11030 192 763 11033 193 765 11037 174 766 11062 177
768 11053 179 770 11056 176 771 11060 181 772 11066 182
175 11074 180 776 11076 - 831 781 11107 770 784 11115 61

DEC - -OCY

12 00014

11 00013
28 00034

17 00021

6 00006
2% 00030

HDA9

SQRT
{HLR)

IFN - LOC

93 80120
130 01042
141 01140
182 0l44s
257 02651
269 03100
‘316 03203
342 03430
375 04001
383 04030
391 04062
398 04122
410 064254
418 04361
424 04404
429 04425

662 04763

498 05173
503 05224
509 05244
521 05302
529 05350
%35 05373
5640 05422
545 05444
552 05503
619 06406

650 10107 .

658 10170
670 10311
678 10370
716 10571
740 10721
752 10772
761 11022
767 11050
773 11071
785 11123
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MAEINT

60
133
128
748
796
702

508

ENVIRONMENT -~ FERNEYHOUGH

787 11126 362 788
795 11156 - i34 796
802 11200 785 803
21l 11231 792 812
817 11255 797 818
825 11275 701 826
841 11430 32 845
851 11463 y 70 852
356 11507 54 857
862 11535 6 364
869 11557 12 870
875 11601 23 877
282 11620 501 384
889 11636 506 890

18M OWEGDs NoY.

11134
11162
11202
11237
11260
11300
11437
11465
11513
11540
11562
11604
11623
11642

130
135
749
793
798
705
280
53
1

2
13
24
507
505

789
797
807
B13
820
829
846
853
858
365
872
378
385
892

[

kS
PN

11136
11166
11221
11242
11263
11322
11443
11467
11516
11562
11565
11607
11625
11645

131
136
789
794
795
811
281
747

25
504
509

792
199
08
815
821
839
848
854
859
866
873
380
886
893

11144
11171
11224
11245
11265
11424
11446
11474
11524
11544
11567
11612
11631
11647

L

132
137
790
791

703

31
282
55

20
21
503
656

793
800
810
816

824

840
849

- 859

860
867
874

. 881

888
897

11153

11175

11227
11247

11273

11426 .

11452

11503.
‘11532

11554
11572
11616
11634
11711
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SUBROUTINE GRUEC
DIMENSION CXTILL I oCYTELLCZTULL I COTHTCLL D

101

162

COMMON CDYXSP,CDVYSP,CDVISP,COPHSC,LOPSSC,COTHSC8KX1L  JAKX2
TAKX3  (AKX4 AKYD AKYZ LAKY3 JAKY4 ,A&KZI  AKZ2 (AKZ3
ZAKZ4&  gASFX  GASEY  GASFZI  ,(0 LT L C2 $sC21 4CALL
30A12 SCAL3  4CAZI  CA22 +CA23  SCA3L  ,CA32 CA33  (CAPT
4CAPTI sCATHBA,CAVXBI,CCAB CCABI ,CLCAS ,LCCASI ,CCKlI CCK2 o
5CCK3 oCCK& CCKS  CCKF  ¢CCKG  oCCPHIByCCPSIB,CCPSIR,CCR
6CCRB JCCRBI 4CCRI - ,CCRS  CCRSE CCVHB ¢CCTHR ,CCWSTD,CCHTOL,
TCGZY  4CDEL - ;CDRRD CDTM  SCDTW  oCDTWT o COTHWX oCDTX  4COV
BCOVE  CDVI - UDVYT COVXE CDVXH COVXS CODVXZ CDVYB (CDVYM o
ICDVYS +CDVYZ ,CDVZIB ,CDVEIN CDVZIS oCDVZIZ oCOXD CDXFD ,CDYD

COMMON CDYFD ,CDZ0G  CDIFD CFX oCFY  ¢CFZ CM1 (M3
1CMe  SCMS JsCHME  JCNPC ;CNS sCNVX  sCNVY  (CNVZ © jCNYC
2COEFF ,COINY ,COMGS ;CPHIE CPHIBL,CPSBLP,CPSIB oCPSIBC,CPSIBM,
3CR1 sCRA - CRLO ,CRR  ,CRRD  SCRRG  CRRI  yCRRPI jCRS
4CSADPI sCSAPG 2CSAPL CSAPR ;CSPHIB,CSPSIB, CSPSIR,CSRDPIGCSRPG
S5CSRPI (CSRPR ,CSRYT  ,CSRTI ;CSTD  oCSTOL oCSTHB oCSTHR oCSTZ
6CSHSTD yCSWTDL CY pCTD  yCTDAS oCTOV  3CYHB CTHBC ,CTHBCP,
TCTHBM ,CTLRP ,CTM  (CTRL  CYRR 4CTT6G »CTW  ,CY¥X  pCUDPHS,
BCUDPSSeCUDTHS CWSTD oCUWSTUL sCWTTPRCX sCXM  SCXRD ¢CXSD
9CKT 4CXTD  LCXZ  sCY . 4CYM  ¢CYRD ,CYSD oCYT  4CYTD

COMMON CYZ  4CZ sCZM  (CIRD oCISD +CZT  4CZTD CZZ
IDELAY DONPRY¥,DT  DUMI ,0UM2 (DUM3 ,DUM& DUMS (DUM6
2DUMT  oDUMB  ,DUMY DUMLO ,DUMLIL ,DUMLIZ ,DUM13 ,DUM14 ,DUM1S
3DUMLE (DUMLYT ,DUMLE FIN  SFP oFXP  JEXPP SFYP - (FYPP
4GFIP  GFIPP  GC o 1C JIEXIT LIOLP L IWRITEK2C  4KC "
SKHRITE oL silC1 gLCIJd  4LC2Z  sLC3  ¢LC&A ,LC4B  LC4AC
BLCED  JLUSE  JLCAF - sLC&G o105  ,LCT ,LCB  LLC10 LLCA
TLES  SLCY  JLOIGO oLDIR0 LLDILE oLDIE3 2LDI20 ,LDI2L o,LDI22 o
BLDI2S (LDI26 LLDI3L ,L0001 ,LD0O05 4LDO11 1D012 L0013 ,LDO62
SLDO63 HLFDI - ,LQT oM oN ¢PHIB PINY PSIB ,RDGD

COMMON RRDREF s SRAA  ySREA  SW JTEST : TETXV TFTIYV STFT2V
LTHETAB,YIME ,TPC T8I s TST  JT¥X (TVY  LTVZ L,TYC
2XGRT ~ ¢ AGRTD (XKRDR oYGRT @ sYGRTD ,ZGRT - ,ZGRTD

EQUIVALENCE (DELVX,CDVXSP); (DELVY,CDVYSPI, EDELVZCDVZSP Y (CDPHSCy

#DPHIB) o {CDPSSC,DPSIBY g (COYHSC,DTHB) o (VLEIST s COVASP )

MUDL=C

IF (MUDL) 2+3:2
CALL -ENB - {INTDD)
IF (LLCKY 81018
LC%A=(

ifaB=0

LC4C=0

LC4D=0

LE&E=0

LC4G=0

LCY=0

LCX=4095

IF - {LCY) 105,102,105
Lpas2=0
LDO0S=0
CTDAS=0,
TIMEP=TIME
LLY=4095



105
106
107
108
109
110
112

113

115

111

CALL GORGGO

CALL DSB

CYDAS=TIME=TIHMEP

CT=CTDAS

IF {LDYI20F 108,109,108

CALL AGE

IF{LDILLIIL5,110,115

IF {LDIY0Y 113,112,103

LLGA=4(95

LC4B=0

LC4L=0

LC403=0

LLC4E=C

LE4G=0

LCY=0

GO0 10 3

IF {LODIL3Y 79647

CALL ASCENY (LC&AiC4B,LESC,LE4D,LC4ELCAGLLY )
60 1O 3

CALL RNDZ

IF{LDILI0IT9o111 49

CALL TOPRED (LC4A,LU4BLCET,LEED,LESELCAG,LEY )
GO 10 3

IF (LDIL13} 5454,.5

CALL RNDZ

CALL REENT  (LC&A,LC4BiCeCLL4D,LESEZLTCSG,LLY ]
GO 10 3 '

RETURN

ENEﬁkslgﬁng{}vﬂﬁi o1 wﬁyf}ggy{}ﬁﬁﬂ}ﬁ}»
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GEXECT EXECUTOR FOR MATH FLOW 7 RENDEZVOUS DYNAKIC SIMULATION

AXX1
AKY2
AKZ3
co1
€al2
CAa3l
LATXBA
CCAS
TCKS
LCPSIR
LCRSE

LCWTIDL -

TDRRD
COTHX
covY
£oVXZ
TDVYZ
covzz
£ozo
M1
CNPC
TNYC
cPuis
CR1
CRRI
CSAPG
CSPSIR
LSRTI
CSTHR
710
CTHB
cT
CUDPSS
CxM
CXT
cysp
CIRD
€22
DONPRT
DUK10
DUMIS
DuUM2
DUMT
FXPP
FIP
IWRITE
L1l
LC4B

DEC acT
148 00224
DEC oct

32555 77453
32550 77446
32545 77441
32539 77433
32535 77427
32530 77422
32525 77415
32521 77411
32515 77403
32510 77376

32504 17370

32500 77364
32497 77361

32483 77343

32478 717336
32474 77332
32470 77326
32466 77322
32461 77315
32456 77310
32451 77303
32446 17276
32442 77272
32436 17264
32430 77256
32426 17252
32421 77245
32415 77237
32411 77233
32406 17226
32403 77223
32407 77227
32391 77207
32385 77201
32382 17176
32366 17156
32350 77136
32336 77120
32334 77116
32323 77103
32318 77076
32331 77113
32326 77106
32311 77067
32308 77064
32302 77056
32296 77050
32292 77044

DEC
32230

ocyY
76746

STORAGE NOT USED BY PROGRAM -

)

N
N

STORAGE LOCATIONS FOR VARIABLES APPEARING IN COMMON STATEMENTS

AKX2
AKY3
AKZ4
co
CAl3
CA32
CATXBI
cCKl
CCKF
CCRBI
ZCRS
cczy
COTHSC
<oTX
LDV XB
covyYB
LoviB
CDXD
CODIFD
M3
CNS
COEFF
CPSBCP
CRA
CRRPI
CSAP]
CSROPI
CSRT
CsTZ
cTov
CTLRP
L1716
CUDTHS
CXRD
CXZ
CYTD
cz
DELAY
DPHIB
DUN11
DUMl6
DUM3
duMa
Fxe

6C

K2C
LCl1

. . AC4C

DEC
32554
32549
32544
32540
32534
32529
32524
32519
32514
32507
32505
32499
32556

32482

32477
32473
32469
32465
32460
32455
32450
32445
32440
32435
32429
32425
32420
32416
32410
32404
32399
32395
32390
32384
32370
32354
32352
32335
32558
32322
32317
32330
32325
32312
32306
32301
32297

32291

ocyY
77452
77445
TT440
77434
77426
77421
17414
77407
77402
77373
77371
77363
77454
77342
77335
77331
77325
77321
77314
77307
77302
77275
77270
77263
77255
77251
17244
77240
77232
17224
77217
77213
77206
77200
T7r62
17142
77140
7117
T7456
77102
77075
77112
77105
77070
77062
17055
77051
77043

AKX3
AKY4
ASFX
c21
CA21
LA33
ccasl
CCK2
CCXG
CCRB
CCTHB
CDEL
CDTH
CDVF
COVXM
COVYM
CDOVIM
LDXFO
CFX
CM4
CNVX
COINT
cPsSisC
CRLO
CRR
CSAPR
CSRPG
CsSTDL
CSWSTD
CTHBCP
CTM
CTH
CHSTODL
: cX
- CYM
cYy
CLSD

DELVX'

DPSIB
Dum12
pum1?
DUMS
DuMe
FYPP
1C

KC
LC2

.. AC4D

DEC
32553
32548
32543
32537
32533
32528
32522
32518
32513
32508
32503
32498
32496
32480
32476
32472
32468
32464
32459
32454
32449
32444
32438
32434
326433
32424
32419
32433
32409
32401
32398
32394
32388
32386
32368
32365
32349
32561
32557
32321
32316
32329
32324
32309
32305
32300
32295
32290

ocTY
77451
TT444
77437
77431
77425
77420
77412
T7406
77401
77374
77367
77362
77360
T7340
77334
77330
77324
77320
77313
77306
77301
17274
77266
77262
77261
77250
77243
77235
77231
77221
77216
17212
77204
77202
77160
17155
77135
T7461
T7455
77101
77074
77111
77104
77065
77061
77054
770647
T7042

’

AK X4
AKZ1
ASFY |
c2
CA22
CAPTI
CCAB
CCK3
CCPHIB
CCR1
CCTHR
COPHSC
COTR
covi
CDVXSP
TOVYSP
CDVZSP
coYD
CFY
CM5
CNVY
COMGS
CPSIBM
CRRD
CRS
CSPHIB
CSRPI
CSTD
CSHTDL
CTHBC
CTR1
CTX
CHSTD
CXS0
CYRD
cvz
czZT0
DELVY
DTHB
DUM13
DuMl8
DUMS
FIN
FYpP
IEXIT
KWRITE

DEC
32552
32547
32542
32538
32532
32526
32523
32517
32512
32506
32502
32558
32495
32479
32561
32560
32559
32463
32458
32453
32448
32443
32437
32432
32428
32423
32418
32414
32408
32402
32397
32393
32389
32383
32367
32353
32337
32560
32556
32320
32315
32328
32314
32310
32304
32299

LC3 32294

LC4E

32289

ocT
77450
77443
77436
77432
17424
77416
77413
77405
77400
771372
77366
77456
77357
77337
77461
77460
77457
7317
77312
77305
173060
77273
17265
77260
77254
17247
17242
11236
77230
17222
77215
77211
77205
77177
77157
77141
77121
77460
17454
77100
77073
77110
7072
77064
17060
17053
77046

77041 .

AKY1
AKZ2
ASF1
CAll
CA23
CAPT
CCASI
CCKe
ccpsie
CCR
CCWSTD
CDPSSC
CDTHY
oV
CDVXS
covYys
cDVZIS
CDYFD
CFZ
CRo
CNVZ
CPHRIBC
CPSIB
CRRG
CSADPI
CsPSIB
CSRPR
CSTHB
CTDAS
CTHBM
CTRR
CUDPHS
CWTTPR
CXTD
cy

czn
czrY
DELVZ
3} )
DUM14
DuUMl
Du~e6
FP
FZPP
rote
LCYO
LC4A
__LCAF

DEC
32551
32546
32541
32536
32531
32527
32520
325316
32511
32509
32501
32557
32494
32481
32475
32471
32467
32462
32457
32452
32447

32441

32439
32431
32427
32422
326417
32412
32405
32400
32396
32392
32387
32371
32369
32351
32348
32559
32333
32319
32332
32327
32313
32307
32303
32283
32293

32288

ocr
17447
17442
17435
77430
174623
TT417
77410
TT7404
77377
17375
77365
77455
77356
17341
77333
17327
77323
T7316
77311
7730%
17277
77271
77267
17257
77253
17246
77241
17234
17225
77220
77214
77210

77203

77163
17161
77137
17134
17457
17115
17077
71114
77107
77071
17063
17057
77033
17045

17040
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GEXECT7  EXECUYOR FOR MATH FLOW 7 RENDEZVOUS DVNAﬁlC‘SIHULATIDH

LC46
LCS
eDI13

CLDIz2e

10012
Lav
PINT
SKEA
Trizv
TsC
yLIST
YGRT

INTDD

23

AGE

REENT

AGE

EFN

2

106
i12

32281
32276
32271
32266
32261
32257
32252
32247
32242
32561
32234

32287 77037

77031
77026
77017
77012
77005
77001
76774
76767
76762
77461
76752

LCS
LCy
ibDl2o
LDI31
Lpo13
L
PSIB
SW
THETAB
TVX
XGRTD
ZGRTD

32286
32280
32275
32270
32265
32298
32256
32251
32246
32241
32236
32231

77036
77030
77023
17016
77011
77052
17000
76773
16766
76761
76754
16747

LC?
LDECO
10121
LDOO01
L0062

L
RDGD
TEST
TIME

vy
XGRT
ZGRT

32285
32279
32274
32269
32264
32260
32255
32250
32245
32240
32237

32232

77035
77027
77022
77015
77010
77004
76777
76712
76765
76760
76755
76750

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON,

DEC

ocTY

147 00223

DEC  OCT
135 00207

DEC ocY
3 00003
7 90007

ASCENT

LCx

DEC

ocy

146 00222

MupDl

DEC

ocT

145 00221

S ; -
32284 77034 LCA
32278 77026 LDI11
32273 77021 L0125
32268 77014 10011
32263 77007 LFDI
32259 77003 PHIB
32254 16776 SRAA
32249 76771 TETYY
32244 76764 TRI
32239 76757 TYC
32235 76753 YGRTD

DIMENSION, OR EQUIVALENCE STATEMENT

TIMEP

DEC

ocT

144 00220

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM -

3)

ASCENT
RNDZ

058

DEC ocy
137 00211

LOCATIONS OF NAMES IN TRANSFER YECTOR

DEC ocy
4 0004
5 00005

(-]

258"

TDPRED

DEC ~ OCY
138 00212

DEC  OCY
2 00002
& 00006

ENB

DEC OCT
DEC  OCT
0 00000

ENTRY POINTS TO SUBROUTVINES NOT OUTPUT FROM LIBRARY
RNDZ

ENB

SONDGO

REENT

TOPRED

SONOGO

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

iFN 1oc
i1 009027
29 00075
35 00115
48 00154

£FN
iol

i07 .

113
i1t

IFN L.oC
13 00635
31 00102
43 00134
50 00165

EFN

ios
6
&4

1FN LoC
21 00055
32 00104
44 00140

EFN

51 00171

162
109
7
5

IFN LoC
22 00061
33 00105
46 00151
52 00172

EFN
105
ilo0
115

2

32282
32277
32272
32267
32262
32258
32253
32248
32243
32238
32233

OEC

DEC

‘DEC

IFN
27
34
47
54

77032
77025
77020
77013
77006
77002
76775
76770
76763
16756
76751

ocr

ocT

00001

.0C
00073
00111
00152
00203
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SUBROBUTINE RRDZ

DIMENSION CXTULI) ,CYTELL) ,CZTLLLY, COTHTILLY

COMMON LD&R%?;%&&?‘v@uﬂiﬁaﬁgbﬁwﬁ CooDPSSCLCOTHSC8KXL  AKXZ
1AKX3 o BK X% g REYL fﬁé\.\f’ﬂlg. AEY3 o AEY S g BET L S)QKZZ QAKZB ']
ZAKZ4  JASFX  GASFY §i§§2 gﬂﬁ s 01 9L2 yC21 ¢CALL o
3CA12 LCAL3  Ca21  ,0Aa22 CAZ3 LCA3L ,CA32 $CA33 oCAPT
#CA?Ti’vCA?XEﬂstA?X&A@iQAﬁ o CCABY ,CCAS LCUASI ,CLK1 CCKZ2
SCCK3  gCUK&  oCCKS  CCKF oCCKG  CCPHIB, COPSIB,CCPSIR,CCR »
6UCRB - (CORBI LCCREI (CCRS  CCRSI oCCTHB o CCTHR , COWSTOLCCWTDL,
TCCET  LCDEL  CDRRD CDTM oCOTW  CDTHY o COTHWX ,CDTX LDV 9
SCDVE  ,CDVI  ,CDVY CDVXB .CDVXH ,CDVXS COVKZ (CDVYB oCDVYM o
GCDVYS CDVYZ (COVIB oCDVEM: JCDVZIS CDVZIZ yCDXD  CDXFD ,CDYD
COMMON CDYFD C0ID  CDZFD oCFX ¢ CFY ¢ LFZ s LML sCM3 "
1(: H’-{]Q vc.ﬁf‘:‘ 93’3?‘%5 i;i:?gpﬁ 9{:—NS 9 {:vi 1] Cﬁ?‘f . 1 CNVZ o QCﬂYC Y
2C0EFF (COINT 2COMGS ,CPHIDB ,CPHIBL,CPSBLP,CPSIB (CPSIBC,CPSIBMy
3CR1 sCRA +GRLO SCRR sCRRD  CRRG ¢CRRI  ,CRRPI ,CRS »
4CSADPL CSAPG (USAPI LCUSAPR ;CSPHIBCSPSIB,CSPSIR,CSRDPILCSRPG
SCSRPE (CSRPR sCSRT CSRYI CSTD  CSTOL ,CSTHB 4CSTHR ,CSTZ -
GCSWSTDLSWYDL LT sCTD sCTDAS CTDV  CTHB CTHBC oCTHBLP,
TCTHBM JCTLRP LCTH sCTRL CTRR  (CT¥G S CIW ¢ CTX s CUDPHS,
BOUDPSS,CUDTHS sCHSTD LWSTDLsCWTTPR,CX v CXM s CXRD  ¢CXSD
GEXT  JOXTD  GCXZ o LY s LYM sCYRD oCYSD QYT sCYTD
COMMON CYZ L2 e yCZRD (€280 L CZY vC2ZTD CZZ
IDELAY SDONPRT DT gOUML  sDUMZ  DUM3 ,DUM4 LDUM5 DUM6
2DUMT  yDUMB  2DUM9 DUMIO DUMLI ;DUM1Z o DUM13 ;DUM14 2DUMLS o
3DUMLS RDUMLT DUMLE FIN §FP s FXP o FXPP o FYP 2 FYPP o
4LEZP oFZPP 6L sil sIEXIT JI0OLP IWRITEKZ2C +KC 9
SKWRITE.L sLC1 sLCLJ  oLC2 gLC3 91LC4A oLC4B HLCEC
6LC&D  HLU4E pLOAF  HLL4G  HLUS 2 LC7 o LEB sLC10  SLCA 9
7LCS sLEY sLDEGD oLDILO sLDILL oLDIL3 ¢LOI20 oLDIZ2L sLDI22
8LDIZS sLDI26 HLDI3L LDO0L HLDOOS LLDOLL ,LDOL2 ,1LD013 ,LDOG2
SLDB0&3 JLFDI ,L0Q7 o M o N sPHIB sPINT oPSIB SRDGD
COMMON RRDREF 3SRAA . p3SREA  5W oTEST STIFIXV TFTYV ;TFTZV¥ 4
LTHETAB,TIME 7PC g IRE ¢+ TSC p TVX s TVY e TVZ ¢ TYC 9
ZXGRT o XGRTID XKRDR pYGRY © (YGRTO ,ZGRYT L ZIGRTD

EQUIVALENCE (DELVX,CDVXSP) o (DELVYCOYYSP)y (DELVZCDVLSP o {CDPHSC,
#DPHIB) o {COPSSC ,DPSIB) s (COTHSC,DTHBY 5 EVLEST COVXSP)
1 IF (LDI11) 101,109,101

IF(LC4D) 113,102,113
LC&D=4095

L &4C=0
CHTTPR=3,23,14159265/2.

- CDEL=3.14159265/73.

104

LC4A=0
LC4B=0
LC4E= ©
LC&F=0
LC46=0

LC 2424095
LC24A=6095
LC29=4095
CRLO=C.

DA S=CURERND
LC1=4005
LC2=0
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LE3=0
Le5=0
LT 7=0
LE8=0
IC=0
K2L =0
CTX=0,
M=0
LEA=0
' CTRLI==20,
CTW=100.
x COTX=100.
CPSIBC=0.
CTHBC =0,
LOY=0
} 105 IF{IC-10) 1069106,108
106 CDTWT{IC+1d==1.
167 IC=IC+1
GO 10 1G5
) 108 1C=0
2 CALL GEXEC
) 109 IFILC4AC) 113,110,113
110 LL&C=4095
LC4D=0
GO YO 103
' 113 CTRR=CT-CTR1I-2%.
- IFECTRR) i24y1£~%9§;§.g§
11a IFECTRR-1.) 116101541
115 CRRD=9999.
M=0
CORRD=9999,
116 LC10=0
L=0
CRA=0.
124 CALL GARNG (CTHB,CPHIB,LPSIB, THETAB,PHIB,PSIB,CUDTHS,CUDPSSCUDPHS,
#C THBC ¢CPSIBC) :
126 CALL ERRANG (CUDPHS ,CUDDPSS CUDTHS LDPHSC,COPSSC,LDTHSCY
128 COTM=CAPY #*CDEL/6.28318530
129 CSPHIB=SINF{CPHIB}
CSPSIB=SINFICPSIB)
CSTHB=SINF(LTHBI}
CCPHIB=COSFI{CPHIB)
CCPSIB=COSFI{CPSIB)

b CCTHB=COSF{CTHB)
| 130 CA11=CCPSIB # CCTHD
¥ CALZ=-CCPSIB#CSTHB

CAL13=-CSPSIB
CAZL=CSTHB=CSPHIB~CCTHB2LSPSIB2CCPHIB
J CA22=CCTHB®*CSPHIB+CSTHB2CSPS 1B Lgpﬁis
} CA23=-CCPSIB=CCPHIB
CA31=CSTHB&CCPHIB+CUTHB2CSPSIBuCSPHIB
CA32=CCTHB#CCPHIB-CSTHB#CSPSIB#CSPHIB
- CA33=CCPSIBaCSPHIB
132 IFf (LC4B} 516,131,516
131 N=-=1
133 LDO&3=0




134 LOGGL=40493
135 CALL HALYS
136 IFILDIOG)Y 13742
137 IF{N} 139.202.2
139 CRRI=TRI
CSAPI=SREA
CSRPI=SRAA
140 CSAPI=CSAPI+CLAR +LCAS ={S5aPI
COLSRPISCSRPIGOLRE +00RS =(05RP]
141 Iriiﬁiﬂb 14291463142
142 CSapi=0,
CSREI=0.
GO TO 148 -
143 I%iﬁﬁﬁF%ik%?&D~aﬁﬂ%3%nw@3§ 144,272 185218
144 iFiﬁE&Fﬂ£§§ﬁ1§~@%&@;Jdﬁﬁﬁ% 145,218,218
145 ;F%ﬁﬁﬁﬁ ~KKROR) 14&5,218.,218
146 N=0
GO 70 133
202 CRRPI=TRI
CSADPI=SREA
CSRDPI=SRAA
203 IP{ABSFICRROI-CRRII-CCR ) 204,2884218
204 ROGOH=0. :
CRRG =CRRI
CSapG=CSAP])
CSRPG=CSRPI
205 IF{LCI0) 219,206,219
206 L=BL+1"
207 CRA=CRASCRRG
208 IFtL=5) 131,209.:209
209 CRA=CRA/5.
21C IFEH) 212:211,:212
211 M=1
60 TO 21i%
212 CRRD=(CRA-CRL}/{CT-CYRL)
213 RRODREF=C0 +02 =SURTF{CRRG)
214 CORRD =RROREF-CRRD
21& CR1=CRA
CIR1I=CT
217 LCL0=4095
6O 10 2
218 ROGD=4095.
219 IF {K2C) 415,220.418
220 IF 13.,16159265 76+ O05=CHTTPRY 227,221,221
221 IF {CT={CTMe150.0) 227,222,222
222 IF{LC3) 223,227:223
223 LDOO5=0
265 CHhTY=0,
60 TO 243
227 IFP - (LCLY 280,228,240
228 IF (LCal ) 2302452346
230 IF (LCTYy 232,231.232
231 CTu=CY
232 IF (LC3) 267,233,247
233 IF {CTX= 750.) 234,235,235
234 LBGs2=0 3

f'-"f'

18,137
02



235
d 238

239
' 240
241
) 242
I 243

244
245

229
2446
247
248
249
250
’ 251
- 252
253

254

255
258
257

258

263
301
3G2
303
304
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GO YO 238

IF (LDIZ21} 333,238¢333
COTVUH=CT=-{LTHsCTH)

IF {CDTW) 239,241:241

IF (CDTWeSGo) 232409240

CALL IVISZIS (LDI2Z2,LC5,0STZ,CT,LDOLL,LD012,LD013,CDVXZ,CDVYZ,

2CDVIZLDIZ5,LD126,LDI32 L0 ,LCL I}

GO 10O 2

IFICOTH=CTUW} £ésg2%2g2é2
COTH==1,

GO TO 245

IF{RDGD) 2e24%y 2

LLC 7=4095

CTLRP=CY

CRE=CRREG

CSAPR=CSAPG

CSRPR=CLRPG

IF{LE4D) 2464509246
CTRA=CTX+LCDTX

GO TG 301

CTH=20.

CoVX=20,

IF (LC2) 2599249259
IFCT={CTR+150.1) 2504251 ,251
IF {(CY=CTDV) 512,510,510 '
IFICTX=150.7 2352¢253+253
CYD=200-

GO TGO 331

IF (CTXA-330.) 254, 2553255
CTHBC=(CTHBH

CPSIBC=CPSIBM

G TGO 238

LC2=4095

L0005=0

CPSIBC=0.

C¥HBC=0-

CX=CxH

CY=CYM

Ci=CZIHN

G0 70 2 ‘
COTH=CT-(LCTE+CDTH)

IF {CDTWY 260,2%14241
IFECDTW+BO]) 2404261261
IF{LCB) 262:263,262
CYO=CDTM-8C,

LL 8=0

GO FO 331

LBO05=4095

GO Y0 2 :
CSPSIR==USRPR

CSTHR= {CSAPR)/SURTFIL.~CSRPR #u2)
COLPSIR=SQRTF{1L.=-CSPSIR=%2)
CLTHR=SQRTF{1l.~LSTHR#u2} -
CHMI=CCPSIR=CCTHR
CHB~§€§§*C§11)*iLSPSZ§§C§213%(£SA?&*CA31§
Cﬂ#*@(ﬁﬁl*iﬁiB% ~{CSPSIR*CA23)-{CSAPR#(CA33}
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CrMs=(CHI=CALZ )+ {C5PSIR=CAZ2V+{CSAPR=CA32)

CMe=CRR={1.~-CHS==2}/7{2.=CSRT }
305 CX=(RR=({M3

CY = CRR«{CME~CHS}

C1=0URR={ M4
306 IF - {CDTW) 311,307,307
307 CYHBM=6.28318530-ATRIF{CY,CX)

CPSBCP=6,28318530-ATNIF{=CZ,CX}

CPSIBM=6.28318530-ATNLF{-CZ/SQRTFI{CX==2+CY¥a2}}

CTWKC?26§23318330“A7N1F(ﬁYr$§RTFICX‘*2*CZ*'2)’
368 IF {(CTHMBUP=3.14159265) 311,309,309
309 CYHBCP=CTHBCP~6.28318530
311 IF {3.14159265/7/6.+.05~CWTTPR) 313,312,312
312 IF{LC3) 315,313,315
313 IF (LCT) 31643144316
314 LC7=4095
315 CTHBC=CTHBM

CPSiBC=CPSIBH

GO 10 2
316 IF {IC} 318,317,318
317 IC=1C

G0 Y0 319
318 IC=IC~1
319 CXT{IC+LI=CX

CYTEIC+1)=CY

CZTlIC+1)=C2Z

COTWTLIC+L)=COTW

COTHX=CDTH
320 CRS=CSRT (Y

COMGS=SQRTF (1.407654E+16/CRS2%3)
321 IFELC2) 322:325:322
322 CHTTPR=CHYTPR-CDEL
323 IF (CDTH) 444,324:324
324 KC=0

CSTD=CO¥M-200.

G0 TO 401
325 IF (LC3) 2032642
326 IF {CTX= 750.) 29,327,327
327 CSTD=1000.
328 IF (CDTWX} 2:329,329
329 KC=IC

GO0 TO 401
330 CID3=250.
331 CWSTD=COMGS=CTD

CSHSTD=SINFL{LCWSTODY

COWSTD=COSFICWSTD!
332 CHZ27=1./00MGS

CH28=2,/COMGS

CH29=4, /COMGS

€X=CX4§H28*CYRQ®35&GCXRGQZp*EﬁM€S*CY§*CTB*(SHZQ!CXRDaé.*CY)*CSﬁSIi

#=CH28+CYRU#CLWSTD

CY=4.#CY-CH28#CXRD+ (CH2B8#CXRD-3.#CY)=CCWSTD+CH27+CYRD=CSWSTD

CZ=CZ+CCHSTD+CH27*CZRD*CSWSTD

GO TO 334
333 LE7=0 .

LEC 324095
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334 CSTD=1000.4CTD
335 IF(CTX—150.) 336,337,337
336 CTX=200.
GO TO 338
337 IF (LC2) 338:328,338
338 LCT=0
G0 Y0 3¢7
401 LC1=4095
CWSTOL=CWTYPR
CxAM=( X
CYM=(CY
CiM=CZ
402 CSHIDL=SINF(CWSTDL)
CCWTDL=COSF (CWSTDL}
COEFF=COMGS/ (3 #CHSTDL=CSWTOL-8o#{1.~CCHTDL))
403 CCKL=COEFF=CSWYDL
CCK3=COEFF#2,.#{1l.~CCWIDL}
CCK2=2.=CUMGS+CCK3
404 CCKF=COEFF#{4.%CSWIDL-3,*CWSTDOL=CCWTDL)
CCKG=COMGS=CCWTDL/CSWTDL
405 IF (LCB} 408,406,408
406 LLC 824095
407 CCK4=CCKF
CCRB=LOKG
CCWTIDL=1.
GO TO 404
- 408 LCB=0
409 IF (LC1V 41i0.421.410
410 LC1=0
411 COXFD=CCKLl#CX+CCK3=CY
CDYFD=-CCK3#CX+CCKF=CY
CDZFD=~CCKG=C2Z
CDVE=SQRYF(COXFD#a2+COVFD#*#2+(CDZFD##2)
412 CX3D=0. -
CYSQﬁi}o
CZ8D=0.
CNS=0.
413 K2C=7
414 CAXRD=CCK12CX¢CCK2=0Y
CYRD=CCK3=CX+CCKE=LY
CIRD=-CCK5%CZ
415 IF (KC) 4170416417
416 KC=10
GO TO 418
417 KL=KC-1
418 CXZ=CXTI{KC+1)
CYZ=CYT{KC#1)
CZZ=CITI{KC+1}
419 IF (CDTWTIKC+1l})} 424,4205420
420 CSTDL=CSTD-{CDTWT{KC+1}-CDTHX}
CWSTDL=CSTDL=COMGS
G0 TO 402
421 CXTD=(CXZ-CX)#CCK1+CYZ2CCK3+CY#CCK2
CYTD={CX~CXZ)#CCK3+CYZ#CCKF-CY=CCK4
CITD=CZ#CCK5-C122LCKG
422 CXSD=CXSD+CXTD-CXRD

........................................................
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CYSD=CVSO+CYTD=CYRE
CZS0=CZS0D+CIRD-CITVD
CNS=ONSeL.
423 COXD=CXSD/ONS
COYD=CYSD/CNS
CDID=CZSD/UNS
424 KZ20=K20-1
IF {RK2C) 428,427,425
425 CSTD=CSTD=COTx
GO 10 2
427 IF {LL2Y 443,428,443
428 IF (CNS) 430,429:430
429 CBVT=0.
GO TO 43%
430 COVI=SQRTIF{COXD»2+CDYDeeZ¢CDIDu=2)
431 CDVY =CDVI+CDVF
433 [f iCDVT-999.) 435;463%,434%
434 CDV=999,
GO T0 438
435 CDV=INTFI{CDVT)
4356 IF (LCT) 4370439,437
437 LCT7=0
438 CXRD=CXRD+CDXD
CYRO=CYRD+CDVYD
CZRD=CIRD-CDZD
GO TO 33¢C
439 LLT=4095
&40 IF{LLC3) 501 94415081
441 CDVXSP=CDV
442 CDVYXRZI=CDY
60 1O 2
443 IF (OUNS) 445,444 (449
444 CDXD=C.
ChOYD=0o
Cbib=0.
44% L 2=0"
446 I0=0
447 CYM=CTM+CDTM
448 IF (3.14159265/2.%4.05-CWTTIPR] 499252
449 CDZID=0.
GO YO 2
501 IC=0
502 CTM=CTLRP+(CTD
503 CTDOV=CTHM-CDVI/{2.2CATXRA)
504 CPSIBC=6.28318530-ATNLIF{CDID,SORTFICDAD=22¢C0YD222)}
CPSBCP=6,28318530-ATNLF{CDZD,CDXD}
505 CTHBC=6.28318530-ATNLFI{CDYD,LDXD}
CTHBLP=6,28318530-ATNIF{COVDSORTFILDAD=e2+{DIDe=2) )
536 IFECTHBCP-3.14159265)F 508507507
507 CTHBCP=sCTHBCP-6.28318530 -
508 IF (LC4B) 124,2.124
509 IF{LDI21l} 51C,;504,510
S10 LDOO5=4095
512 CALL ALJIGNP (CFX,CFY CFZoFXPFYPFIP o AKXL, AKX25 AKX 3 AKX 4o AKY 1,
#AKY2, AKY39&KY49AK21aAﬁZZ:AKZ3sAKZ§99T§
513 zﬁvxa*cavxx@csx &



514
515
516

517

519
520
521
522
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COVYM=CDVYMeCFY
COVZIM=COVZM+CFZ

IF (LC8) 5174515,517 | F:
LC 824095 ¥
COVXM==CD XD

COVYM==CDYD

COVZM=-CDZD

COVXB=={CALL1#CDOVXMeCAL2=CDVYM+CAL3aCDVZM)

COVYB=-{CA21 «CDVXM+CA22 5CDVYMECA238COVIM)
CDVZB=~{CA31#CDYXM+CA32=CDVYM+CA332CDVIM)

IF(LCA} 520,521,520

LC1J=-4095

CTX=100.

CALL IVIDS (CDVXS,CDVXB,CDVXZ,CDVYS,CDVYB,COVYZ,CDVZS;COVZB,

«CDVZZILDI22,LC1J5LD0L2,LD013,CDV,COVXSPCOVYSP;CDVISP)

GO 10 2
END{1+190+050505141904050,0,05050}
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RZ7M5 RENDEZVOUS FOR MODULE S OF MATH FLOW 7 FERNEYHOUGH, REINER - ?
STORAGE NOT USED. 8Y PROGRAN 9
DEC  OCT DEC = OCT V
1465 02671 . 32230 76746 ; ®
STORAGE LOCATIONS FOR VARIABLES APPEARING IN COMMON STATEMENTS
DEC - OCT DEC  OCT DEC  OCY DEC  OCT DEC  OCT ’
AKX1 32555 77453 AKX2 32554 17452 AKX3 32553 77451 AKX4 32552 77450 AKYL 32551 77447 .
AKY2 32550 77446 AKY3 32549 77445 AKY4 32548 77464 AKZ1 32547 77443 AKZ2 32546 TT442 ®
AKZ3 32545 TT441 AKZ4 32544 T7440 ASFX 32543 77437 ASFY 32542 77436 ASFI 32541 77435 j
£OI 32539 77433 CO 32540 77434 c21 32537 77431 €2 32538 77432 CAll 32536 77430 |
Cal2 32535 17427 CAl3 32534 77426 CA21 32533 77425 CA22 32532 77424 CA23 32531 77423 9
CA31.32530 77422 CA32 32529 77421 CA33 32528 77420 CAPTI 32526 77416 CAPT 32527 77417 *
CATXBA 32525 77415 CATXBI 32524 77414 CCABI 32522 77412 CCAB 32523 77413 CCASI 32520 77410
€CAS 32521 77411 CCKL 32519 77407 €CK2 32518 77406 CCK3 32517 77405 CCK4 32516 77404 )
CCK5 32515 77403 CCKF 32514 77402 CCKG 32513 77401 CCPHIB 32512 77400 CCPSIB, 32511 77377
CCPSIR 32510 17376 CCRBI 32507 77373 CCRB 32508 77374 CCRI 32506 77372 CCR 32509 77375
CCRST 32504 77370 CCRS 32505 77371 CCTHB 32503 77367 CCTHR 32502 77366 CCWSTD 32501 77365 . 38
CCWIDL 32500 77364 €CZT 32499 77363 CDEL 32498 77362 CDPHSC 32558 77456 COPSSC 32557 77455 s
CDRRD 32497 77361 CDTHSC 32556 17454 CDTHM 32496 77360 CDTH 32495 77357 COTWT 32494 T1356 :
COTWX 32483 77343 TOTX 32482 17342 COVF 32480 77340 COVI 32419 77337 CDV 32481 77341 9
. CDVT 32478 77336 CDVXB 32477 77335 COVXM 32476 17334 CDVXSP 32561 77461 CDVXS 32475 77333
CDYXZ 32474 77332 COVYB 32473 77331 CDVYM 32472 77330 CDVYSP 32560 77460 COVYS 32471 77327
LDVYZ 32470 77326 COVIB 32469 77325 CDVIM 32468 77324 CDVZISP 32559 77457 CDVZS 32467 77323 B
CDVZZ 32466 77322 £DXD 32465 717321 COXFD 32464 77320 COYD 32463 77317 CDYFD 32462 77316
€OZD 32461 77315 CDZFD 32460 77314 CFX 32459 77313 CFY 32458 77312 CFZ 32457 77311 ~,
CM1 32456 77310 CM3 32455 77307 TM& 32454 T7306 CM5 32453 77305 CM6 32452 77304 ®
CNPC 32451 77303 CNS 32450 77302 CNVX 32449 77301 CNVY 32448 77300 CNVZ 32647 77277
CNYC 32446 77276 COEFF 32445 11275 COINT 32444 77274 COMGS 32443 77273 CPHIBC 32641 77271 :
CPHIB 32442 77272 CPSBCP 32440 77270 CPSIBC 32438 77266 CPSIBM 32437 77265 CPSIB 32439 77267 9
TR1 32436 77264 " CRA 32435 77263 CRLD 32434 77262 CRRD 32432 77260 CRRG 32431 77257
CRRI 32430 77256 CRRPI 32429 77255 CRR 32433 77261 ‘CRS 32428 77254 CSADPI 32427 77253 ‘
CSAPG 32426 77252 CSAPI 32425 77251 CSAPR 32424 77250 CSPHIB 32423 77247 CSPSIB 32422 77246 ®
CSPSIR 32421 77245 CSROPI 32420 77244 CSRPG 32419 77243 CSRPI. 32418 71242 CSRPR 32417 77241 ;
€S:T1 32415 77237 CSRT 32416 77240 CSTOL 32413 77235 CSTD 32414 77236 CSTHB 32412 77234
CSTHR 32411 77233 CSTZ 32410 77232 CSWSTD 32409 77231 CSTDL 32408 77230 CTDAS 32405 77225 t
CTD 32406 77226 CTDV 32404 77224 CTHBCP 32401 77221 CTHBC 32402 77222 CTHBM 32400 17220 ;
CTHB 32403 77223 CTLRP 32399 77217 CTM 32398 77216 CTR1 32397 77215 CTRR 32396 77214 :
CT 32407 77227 CT1G 32395 77213 CTW 32394 77212 CTX 32393 77211 CUDPHS 32392 77210 9
CuDPSS 32391 77207 CUDTHS 32390 77206 CWSTDL 32388 77204 CHSTD 32389 77205 CWTTPR 32387 77203 -
CXM 32385 77201 CXRD 32384 77200 CX 32386 77202 CXSD 32383 17177 © CXTD 32371 77163
CXT 32382 77176 cXz 32370 77162 CYM 32368 77160 CYRD 32367 77157 CY 32369 77161 !
CYSD 32366 17156 CYTD 32354 T7142 CYT 32365 77155 €Yz 32353 77141 CZM 32351 77137 i
CIRD 32350 77136 €I 32352 77140 CISD 32349 T7135 €YD 32337 77121 CIT 32348 77134
€27 32336 17120 DELAY 32335 77117 DELVX 32561 T7461 DELVY 32560 77460 DELVZ 32559 71457 . I
DONPRT 32334 77116 DPHIB 32558 77456 DPSIB 32557 77455 DTHB 32556 TT454 DT 32333 77115
DUM10 32323 77103 DUM11 32322 77102 pUM12 32321 77101 DUM13 32320 77100 DUM14 32319 77077 !
DUM15 32318 77076 -DUN16 32317 77075 DUM17 32316 77074 DUM1S 32315 77073 DUML 32332 77114 >
puMz 32331 77113 DUM3 32330 77112 DUM4 32329 TT11% DUMS 32328 77110 DUMs 32327 17107
DUMT 32326 77106 DUMB 32325 77105 DUM9 32324 TT104 FIN 32314 17072 FP 32313 77071 :
FXPP 32311 77067 £Xp 32312 77070 FYPP 32309 77065 EYP 32310 77066 £2PP 32307 77063 3
FzP 32308 77064 GC 32306 77062 ic 32305 77061 IEXET 32304 77060 I0LP 32303 77057
IWRITE 32302 77056 K2C 32301 77055 XKC 32300 77054 KWRITE 32299 77053 LC10 32283 77033 L
LC1Jd 32296 77050 LC1 32297 77051 LC2 32295 77047 LC3 32294 77046 LC4A 32293 77045 2
. LC4B. 32292 17044. . .. _ LC4C 32291 77043 _ . . LC4D 32290 77042 . LC4E 32289 77041 LCAF 32288 77040 -
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LC 46
Lcs
LoI13
LDI26
LDO12
Lar
PINT
S<EA
TETZV
TSC
VLIST
YGRT

CH27
LC24A

n
CiGl
CEMP
E)38

T ENL39

AL IGNP
GEXEC
WAITS

ALIGNP
WALTS

EFN

105
109
116
130
135
141
146
206
211
217
222
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RENDEZVOUS FOR MODULE 5 OF MATH FLOW 7 - FERNEYHOUGH, REINER 56 _ l I
32287 77037 LCS 32286 77036 LCT 32285 77035 LC8 32284 77034 LCA
32281 77031 LCY 32280 77030 LDI00 32279 77027 LDI10 32278 77026 LoIll
32276 17024 L0120 32275 77023 LDI21 32274 77022 - LDI22 32273 77021 LoI25
32271 77017 LDI31 32270 77016 LDDOL 32269 77015 LDOOS 32268 77014 LDO11
32266 77012 LDO13 32265 77011 LDD62 32264 77010 LD063 32263 77007 LFOI
32261 77005 L 32298 77052 M 32260 77004 N 32259 77003 PHIB
32257 77001 PSIB 32256 77000 RDGD 32255 76777 RROREF 32254 16776 SRAA
32252 16774 SW 32251 767713 TEST 32250 76772 TFTXV 32249 767171 TFTYV
32247 16767 THETAB 32246 T6766 TIME 32245 76765 TPC 32244 76764 TRI
32242 761762 TVX 32241 76761 TVY 32240 76760 TVZ 32239 76757 TYC
32561 77461 XGRTD 32236 76754 XGRT 32237 76755 XKRDR 32235 76753 YGRTD
32234 76752 IGRTD 32231 76747 ZGRT 32232 76750 is
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON, DIMENSION, OR EQUIVALENCE STATEMENT
DEC  OCT ~ DEC  OCY DEC  OCT _ DEC  OCY
1464 02670 CH28 1463 02667 CH29 1462 02666 CUREND 1461 02665 DAS
1459 02663 LC24 1458 02662 LC29 1457 D2661 "
LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  OCT DEC  OCTY _ DEC  OCY DEC  OCT
1448 02650 2) 1408 02600 3) 1416 02610 61 1442 02642 €160
1456 02660 D403 34 00042 D)43M 1206 02266 EID 142 00216 EMN
314 00472 ENL3 393 00611 E)16 405 00625 €330 961 01701 E)34
1068 02054 E}3C 1141 02165 £)30 1228 02314 El44 1386 02552 E}10F
1127 02147 E)13M 1205 02265 E}20E 150 00226 -
LOCATIONS OF NAMES IN TRANSFER VECTOR
DEC  OCT DEC  OCT DEC  OCT DEC  ©CT
900011 ATN 8 00010 £os 4 00004 ERRANG 2 00002 GANG
0 00000 IVIDS 10 00012 ISZS 7 00007 SIN 3 00003 SQRT
5 00005 » :
ENTRY POINTS TO SUBROUTINES NOT OUTPUT FROM LIBRARY
ATN1 COS YERRANG GANG GEXEC IvIDS 1vIszs SIN
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
IFN  LOC EFN  IFN  LOC EFN IFN  LOC EFN  IFN  LOC EFN
9 00030 101 10 00032 102 11 00036 103 13 00043 104
42 00142 106 43 00146 107 44 00150 108 46 00155 2
48 00161 110 49 00165 113 52 00172 114 54 00202 115
58 00217 124 6t 00227 126 62 00243 128 63 00252 i29
70 00300 132 79 00364 131 80 00371 133 81 00373 134
83 00377 136 84 00400 137 85 00402 139 86 00406 140
91 00426 142 92 00430 143 95 00435 144 96 00442 145
98 00453 202 100 00456 203 103 00464 204 104 00473 205
109 00507 207 110 00512 208 111. 00515 209 ‘112 00522 210
114 00531 212 116 00534 213 117 00543 214 118 00552 T 216
121 00561 218 123 00564 219 124 00566 220 125 00572 221
127 00612 223 128 00614 265 129 00616 2271 131 00621 228

32282

32277

32272

32267
32262
32258
32253
32248
32243
32238
32233

DEC
1460

DEC
1455
261
1040
‘248

DEC

77088

77020
77013
77006
17002
76775
76770
76763
76756
76751

ocT
02664

ocy
02657
00405
02020
00370

ocTt
00001
00006

SQRT

L0C
00076
00160
00207
00256
00375
00414
00447
00503
00525
00555
00602
00626
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o . ?
230 133 00630 231 134 00634 232 135 00636 233 136 00642 234 - 137 00646
@ 235 139 00651 © 238 140 00655 239 142 00665 240 143 00672 . 241 145 00713 9
- 242 146 00720 243 . 148 00723 244 149 00727 245 150 00731 229 154 00741
v 246 155 00743 24T 157 00747 248 159 00753 249 160 00757 250 161 00765
- 251 162 00772 . 252 163 00776 253 165 01001 254 166 01005 255 169 01012 ®
e e 256 170 01014 257 171 01016 258 173 01022 259 177 01031 260 179 01041
: g 261 180 01046 262 181 01050 263 184 01056 301 . 186 01061 302 188 01074
. 303 190 01110 304 191 01113 305 195 01167 306 198 01203 307 199 01207 d
Y 308 203 01257 309 204 01264 311 205 01267 312 206 01277 313 207 01303
: 314 208 01307 315 209 01311 316 212 01316 317 213 01322 318 215 01327
= @ 319 216 01334 320 221 01346 321 223 01364 322 224 01366 323 225 01371 . -
; 326 226 01375 325 229 01405 326 230 01411 327 231 01416 328 - 232 01420
: 329 233 01424 330 235 01431 331 236 01433 332 239 01444 333. 246 01555
- 334 248 01561 335 249 01564 336 250 01570 T 337 252 01573 338 253 01575 2
: 401 255 01600 402 260 01612 403 263 01637 404 266 01655 405 268 01675 _‘
: 406 . 269 01702 407 270 01704 408 274 01713 409 275 01715 410 276 01717 ;
. @ 411 277 01721 412 281 01760 - 413 285 01770 414 286 01772 415 289 02014 b I
1 ) %16 290 02021 417 292 02025 418 293 02031 419 296 02037 420 297 02043 !
421 300 02055 422 303 02116 423 307 02135 424 310 02150 425 312 02155
@ 427 314 02161 428 315 02166 429 316 02172 430 318 02175 431 319 02211 b ]
433 320 02214 %34 321 02221 435 323 02224 436 324 02230 437 325 02232
438 326 02234 439 330 02246 440 331 02250 441 332 02256 442 333 02256
. 443 335 02261 446 336 02267 445 339 0227% 446 340 02277 447 341 02302 3
P %48 342 02305 449 343 02315 501 345 02320 502 346 02324 503 - 347 02327
504 348 02340 505 350 02364 506 352 02410 507 353 02415 508, 354 02420
@ 509 355 02424 510 356 02426 512 357 02430 513 358 02454 514 361 02465 & )
515 . 362 02471 516 363 02473 517 366 02501 519 369 02545 520 370 02547
521 371 02553 522 372 02555 ' ‘ :
. | ?
@ . ?
!

3 ; ?®
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DIMENSION SLISTULOOO) »VLISTL{IO000.DLISTI{10G0), ILISTIL000),
#REM(165) o yLISTIL}

DIMENSION CXTUEL1§oCVTILL) ,C2TEL11,COTHYILLS

DIMENSION JUMPI{9) ,T{20) s JSUBI2C,SYH{20,50),ISUB(20,500,A(20,501),
#B{20y50)yD{20,50) o TOLI2G+50) :

COMMON CDVXSPCOVYSPCDVISP UDPHSC,COPSSC, COTHSC, AKX1T o AKX2
2AKE4 JASFX gASFY  9ASFL 00 s L0 s C2 «C21 sCAll
3CA12 JCAL3  CA21  oCAZ22z oCAZ3 (CA31L CA32 ,CA33 LCAPT
4CAPTL +CAYXBAsCATXBICCAB CCABI ,CCAS CCASI ,CCK1 ,CCK2
5CCK3  ,CCK4  CCKS  GCCKF - ;CCKG  COPHIB,CCPSIB, CCPSIR,CCR ?
6CCRB  sCCRBI sCCRI - 4CCRS  yCCRST CCTHB o CCTHR ,CCWSTD,CCWTDL
7CCZY  CDEL  ¢CDRRD CDYTM UDTW CDTWT CDYTWX CDTX LCDV ?
B8CDVF  ¢CDVI  sCDVY  oCDVXE CDVXM ,CDVXS sCOVXZ ;CDVYB ,CDVYM
SEDVYS CDVYZ ,COVZB ,COVIM ,COVZS ,CDVEIZ CDXD 4COXFD ,COYD
COMMON CDYFD 4CDZD  oCDZFD CFX o CFY 9 CFZ sCM1 ,CM3 )
1CM4 sCHM5 : LM6 sCNPC SCNS sCNVX o CNVY  sCNVZ - CNYC o
2CO0EFF JCOINT ,COMGS SCPHIB yCPHIBCCPSBCUP,CPSIB oCPSIBC,CPSIBMy
3CR1 sLRA +CRLO - SCRR +CRRD  SCRRG  oCRRI  CRRPI (CRS v
4CSADPICSAPG oCSAPI CSAPR (CSPHIB,CSPSEByCSPSIR;CSRDPIZCSRPG
S5CSRPI sCSRPR CSRT - ,CSRTI CSTD  oCSTYDL oCSTHB ,CSTHR ,CSTZ

6CSHSTOCSHWYDL L,CY +CTO yCTDAS CTDV  sCTHB SCTHBC CTYHBCP,
7CTHBM CTLRP CTH sCTRL  JCTRR  CYTG CTW s CTX 9 CUDPHS,
BCUDPSS;CUDTHS ;CWSTD CWSTDL,CWTTPR,CX s CXM #CXRD  oCXSD

GCXT «LXTD  SCRI LY vCYM sCYRD sCYSD  HCYT +CYTD
COMMON CYZ oL $CIHW sCZRD  LZSD L CIT ¢CZTD 4C21

?
IDELAY DONPRY D7 sDUML ,DUM2 DUM3 ,DUM4 DUM5S DUM6
2DUM7 ,DUM8B ,DUMY DUMLO0 ,DUMLL ,DUM1Z ,DUM13 ,DUM1%4 ,DUMI5 o
3pUMI6 SDUMLT DUMLIE FIN s FP o FXP o FAPP - FYP s FYPP
4FZIP oFZPP GC yIC s IEXIV (ICLP o IWRITEsK2C p KC 9
SEWRITE-L sLC1 2LCLJ  sLC2 yLC3 s LC4A 1C4B LLC4C
6LC4D  SJLC4E  JLC4F oLC&G  4LCS s LC7 yLC8B sLC10 HLCA ?
TLCS oLCY oLDIOO (LDIXC LLDI1Y oLDIL3 ,LDI20 sLDBI21 ,LDI22
8L0I25 ,LDI26 iDI31 ,LD0O01 ,LDOOS ,LDOL1l ,LD01l2 oLDOL3 ,LDO62
9LD063 HLFDI - LQT M . N ¢PHIB HPINT PSIB oRDGD
COMMON RRDREF ; SRAA  (SREA  ySW sTEST © s TFTXV (TFTYV ,TFTZV

ITHETABSTIME LTPC  LTRI GTSC  oTVX  oTVY  JTVZ  ,TYC
2XGRT ¢ XGRTD ¢XKRDR ;YGRT YGRTD ¢ZGRT ZGRTD -
EQUIVALENCE (DELVX,CDVXSP},(DELVY,CDOVYSP ), {DELVZsCDVZSPo(CDPHSCy
#DPHIB) s {CDPSSCsDPSIB) » (CDTHSC¢DTHBY o (VLIST COVXSP}
2Z1=CLOCKF { XX}
CALL SELFLD
KT1=5
KT2=9
KT3=6
100 READ INPUT TAPE KT1,1032,(REM{I)¢I=1,165])
 READ INPUT TAPE KT1,10860,;NUMRUN;LTOLyNST,NTOLsLSKIP
WRITE OUTPUT TAPE KT2,1061 ¢NUMRUNyLTOL,NST ;NTOL,LSKIP
NTR=1 ‘ -
IF (LTOL) 200,155,200
200 IF {LSKIP) 201,202,201
201 READ INPUT TAPE KTl 1062, {JUMP{I}oI=1,9}
WRITE OQUTPUT TAPE KT2,1063,(JUMP(I),1=1,9)
202 L=0
WRITE DUTPUT TAPE KT2,1064



161

102
103
104

403

185

214
204
107
18
109
110

114
115

122
123

124
125
126

127
139
140

141
128
130

129
150

151

L=t+1

READ INPUT TAPE KTL,1085,VILTJSo ISYMILGKI o ISUBILYKIK=1,JS}
WRITE OUTPUT TAPE KTZ,1066,TEL) s (SYM{LsKly ISUB{LyK}3K=1,35}
JSUBELI=JS

IF INST-L) 155,155,203

» ZIZ=CLOCKF{ XX}

D0 159 i=1,331

VLEISTIE}=0.

PYIME=0,

READ INPUT TAPE ﬁ?igiﬁﬁ@gﬁ&ﬁ?Eia%gﬁggzgﬁﬁﬁfEaﬁNKﬁﬁloﬁRUﬁz
1=0

I=1+1"

READ INPUT TAPE KTi,1050,SLISTCI o VYLISTEI oDLISTEI)L,ILISTLIY
IF (ILISTEI)) 1039k030101

J=i

WRITE OUTPUTY TAPE KT2.,1051

DO 403 I=14J

WRITE OUTPUT TAPE KV251052,SLISTIED s TLISTEI}:DLISTUI}ILISTII)
CONTINUE

WRITE QUYPUT TAPE KT2,1002,NDATEL,NDATEZ,NDATE3;NRUN1,NRUN2
i=1

L5=1

IF {LI3KIPY 214,107-214%

IF  {JUMPENTRY) 10¥,:107:204

CALL SKPN (JUMPINTR) 1.6}

IF {TIME=VLISYL{I}} 11%,108.-108

K=lLIST{L}

VEISTERI=DLISTLI)

i=i+l

&0 10 107

IF (LDO11} 115,1224115

LDUOL1=0

DELVX=0o

DELVY=0-.

DELVZI=0,

IF (DELVXY 123:12443123

LDI31=4095

GO YD 125

LpI31=0-

IF (DELVY) 126,127,126

LDI25=4095

GO T4 139

LDI25=0

IF (DELYZ) 1405141140

LDI26=4095

GO 7O 128

Lpi26=0

IF {LDDO5) 130,129,130

SENSE LIGHT 4

60 I8 150

SENSE LIGHY O

FXP=FXPP#DT/ASFX

FYP=FYPP=DT/ASFY

FIP=FZPPaDT/ASFZ

IF (LD0s2) 15241514152

LDIZ21=0



152 LDO62=4095
IF {LQT) 153,131,153
153 CALL QUANT {PHIB ,.036/57.2957795)

CALL QUANT (THETAR,.036/57.2957795)

CALL QUANT (PSIB 4.036/57.2957795)

CALL QUANT (TRI - ,49.178)

CALL QUANT (SREA ,.42594791%.19531256-2})

CALL QUANT (SRAA ,.42594791%.1953125E-2)

CALL QUANT (FXP  ,.11}

CALL QUANT (FYP  ,.11)

CALL QUANT (FZP  ,.11}

131 CALL GEXECB
IF {LQT) 154,137,156 -
154 IF(ABSF(DPHIB)-3./57.2957795) 410,410,411
410 ARG2%.6666666TE~1/57.2957795
GO T0 412 '
411 ARG2=.66666667TE~1%6./57.2957795
412 CALL QUANT (DPHIB ,ARG2)
IF(ABSF(DPSIB}~30/57.2957795) 413,413,415
413 ARG2=.6666666TE~1/57.2957795
G0 TO 416 |
415 ARG2=.6666668TE~1%6./5752957795
416 CALL QUANT (DPSIB ;ARG2)
IF(ABSE(DTHB 1-3./57.2957795) 417,417,418
417 ARG2=.66666667TE-1/57,2957795
GO TO 419 ‘
418 ARG2=.6666666TE~1%6./57.2957795
419 CALL QUANY (DYHB ARG2)
137 IF {KWRITE) 138,132,138
138 KWRITE=0
G0 TO 133
132 IF {IWRIVE} 133,143,133
143 IF (PINT) 144,205,144
144 1F (TIME-{PTIME+DELAY)} 205,145,145
145 PTIME=PTIME+PINT
133 WRITE OUTPUT TAPE KT2,1029TIME,NDATEL;NDATE2,NDATE3;NRUN1,;NRUN2

WRITE OUTPUT TAPE KT2,1034%

WRITE OUTPUT TAPE KT2,1030; REM( . 11,CT JREM{ 2),CA1l ,
IREMI 33 ,CA12 oREM{ 43,CAL3 ,REM{ 5),COVT (REM{ 6};CHTTPR,
2REM{ 73 ,CA2Z1 ¢REM{ 83 ,CA22 ,REM( . 9),CA23 LREM({ 10},CDVI
3REM{ 11),CDEL oREM({ 123,CA31 oREM{ 13),CA32 ,REM{ 14),CA33
4REM{ 15} ;COVF ,REM{ 16} ,CTM  ,REM( 173,CSPSIR,REM( 18},CFX
SREM{ 19] ¢CX SREM{ 20),COVXB (REM{ 21},CDTM ,REM{ 22),CCPSIR,
6REM{ 23} CFY  ,REM{ 24} ,CY JREM( 25),CDVYB ,REME 26},CTOV
TREM{ 27),CSTHR oREM{ 28),CFZ  ,REM{ 29),CZ JREM( 30},CDVIB &
BREM{ 313,TSC  oREM{ 32),CCTHR REM( 33),COVXS sREM{ 341;CXM
GREM{ 35} ;CDVXM | |

WRITE OUTPUT TAPE K¥2,10305 REM( 361,CTDAS ,REM( 37},CM1
IREM{ 38} ,CDVYS yREM{ 39),CYM  sREM{ 40},CDVYM ;REM{ 41)-CRLO
2REM{ 421 5CM3  ,REM{ 43) ,CDVZS: (REM({ %4),CZM  REM( 45),CDVIM ,
3REM{ 46} ;CPHIB oREM{ 47} ,CM&  ,REM{ 483,CDV  oREM( 49),CXZ
4REM{ 50),CDXD (REM{ 51J+CPSIB ,REM{ 52},CM5 ,REM{ 53),CSTZ
SREM{ 54),CYZ  ¢REM{ 55),CDYD REM{ 563,CTHB sREM{ 57)9CM6
6REM{ 58) ,CTD  REM{ 593,CZZ  oREM{ 60},CDZD oREML 61),CUDPHS,
TREM{ 62} ,COEFF REM{ 63),CSTD ,REM{ 64),CCRI SREM{ 65)9CXTD
BREM{ 66} ;CUDPSS,REM{ 67)3CCKL ,REM{ 681,CSTOL ,REM{ 69},C0I




J

2G5
206
207
208

210 DO 211 L=1,NST.

157
212

GREME 70} ,LVYD

WRITE OUTPUYT TAPE

IREME 731 ,CWSTD
2REM{ 77)4CCK3

JREBT T&¥,C21
sREM{ 783 yCHSTOL

3REM{ B81):CDPSSCyREM{ 82),0CK4

4REM{ 85) yCYRD
SREM{ 89) ¢CCRBI
6REM{ 93} ,CDTX
TREM{ 97) CCKG

REM{ BS) oCDTHSC

-¢REM{ 903 ,CZRD

sREM{ 941 ;CCRSI
SREM{ 981 ,CRA

BREMELOL) ,CPSBUPGREMEL02) ,TEST

GREM (105} ,CDZFD

WRITE QUTPUT TAPE Ki2:1030,

IREM{1G8) s CORRD
2REM{112]) ,FP
BREM{116) L THBNM
4REM{120}3 ,C25D
5REM({124} ,CRR

6REM{128) CSAPG

+REM{L09) oCSRY
oREM({L13) RRDREF
sREM{LLIT) oSW
sREM{121} sCRRI
sREM{1251 9CDVXZ
¢REM{129) CSAPR

TREM{132) ,CSRDPISREMIL33) CSRPG

BREM{136} +RDGD
GREMEL40) oCDTHW

4REM{137) ,CTRR

WRITE OUTPUT TAPE KT2,1030,

IREM{143) 4y1VZ

sREM{L144) ,TYC

WRITE OUTPUT TAPE KT2,1019,

IREM(143) ,¥VE

JREM{144} 9TYC

WRITE OUTPUT TAPE KT2,1036,

1IREM(148) ,LC10
2REM{152),LC4D
3REM{156),LC2
4REM{160]) ,K2C
S5REM{LE64) o M

oREM{149),LDICO
REM{153),LCA
yREMILST oLLT
9RE§{£61§9L£3
JREM{165) oL

17

REME 711 CUDTHSREML T721,CCK2

JREM{ 753,CZTD
¢REM{ 79),CCABI
yREML B83),CNS

sREMU BT7J,LCK5

sREM{ 76} ¢CDPHSC,
¢ REM{ 80},CXRD
¢REM{ 84),CCASI
sREM{ .88),CTX ¥

k]

yREM{ 911 ,CPSIBC,REM( .92),CCKF

sREM{ 95} ,CBXFD

sREM{ 961 ,CTHBC

JREM{ 99),CATXBI REM{100),CDYFD o

¢REM{103}sCR1

?REH{104}Q£APTI )

REM(106)sCTHBCPyREM{L107},FIN

+REM{110),CXSD
sREM{114}4,CRS

yREM{118},CRRD
+REM{122),CRRPI
sREM{126),CSAPI
sREM{130},CDVYZ
yREM{ 134} ,CSRPR
sREM{138},CTR1

REM{141),TVX
sREM{145),TPC
REM{141)TVX
+REM{145),TPC
REM(146),LC1
sREM(150),1IC
sREM{154),L D121
sREM{158}),LCS
sREM{162),LC8

sREM{111),CPSIBM,
sREM{115}),CYSD
+REM{119},COMGS
sREM(123),CRRG

SREM{127),CSADPI,

o REM{131),CSRPI
¢REM{139),CTLRP

sREMU142},TVY ¥
sREM{142),TVY v

¢REMIL14T7),LCSGC
oREM{151),LC1d
s REM{155)4KC - ]
;RE&{15939£9835 2
sREMIL163}4N

WRITE OUTPUY TAPE K12,1031, (ﬂXTﬁi%gﬂYT(I}sﬁlT{i)sﬁﬂfﬁT{IQsl 1,11}

‘WRITE QUTPUT TAPE KT2,1004,COVXSP,COVYSP,CDVISP

IF (LYOL) 206,134,206
IF {NST-LS) 134,207,207
IF (TIME-TELSI) 134,2084208

dS=JSuB{LS)
DO 209 K=1,J48
IS=ISUB{LS¢K)

A{LS,KI=VLIST(IS)

CONTINYUE
LS=15+]
TIME=TIME+DY

IF {SENSE SWITCH 6} 142,135

PRINT 1053,TIME

v

IF {ILISTLI}) 2102104107

JS=JsuBiL}

WRITE TAPE K13,

END FILE KY3

{A{LK} oK=1,JS5)

WRITE OQUTPUT TAPE KT2,1001,NRUN1yNRUNZ
PRINT 1003 sNRUNLyNRUNZ '

Z1=CLOCKF{ XX}

IF {NUMRUN-NTR} 213,213,212

NTR=NTR+1
GO TO 155



-

213
215

218
217

221

222

219

220

218
158

156
106¢
10013
1Co2
1003
1064

IF {LYCLY 2135:1584215

REWIND K73

NTR=0

DO Z16 L=i ST

JS5=35UB{L}

READ TAPE KV3,{A{LK) o¥=1,4d5)

CALL SKPN (1s1 6}

DO 221 L=1¢NST

JS=J5UB (L}

READ TAPE xngibgi?K§a& 1,48}

DO 222 L=1,NST

JS=JSUB(L}

DO 222 K=1,J4§

DELKI=ABSFLA{L K} -BILK)}

TOLILSR ) =TOL{L K} +D{LK]

NTR=NTR+1L

WRITE QUTPUT TAPE KT2,10867:NTR

DO 219 L=1,NSY

JS=JSUB(L} ‘

WRITE QUTPUT TAPE KT2,1068,TIL) s {SYMILyRIoBILsK)K=1,J3S)
IF INTOL-NTR} 2204220217

WRITE QUTPUY TAPE KT12,1069

DO 218 L=1,HS8T

JS=JSuB (L}

WRITE DUTPUYT TAPE KTZ,1068¢TIL) {SYHILyKITOLILY K’iﬁ 1:JS}
Z222=CLOCKF (XX}

ZI3=72122-1%1

PRINY 10054223

WRITE CQUYPUT TAPE KT2,1005,213

CALL EXIY

FORMAT (LIXIZ2iX12:1X:12,010X5A6,A6)

FORMAY (12H END OF RUN A6A56/71H1)

FORMATY (6H DATE 12,1H/7,12,1H/7,12,10X,4HRUN sA6,A8/7)
FORMAT {(12H END OF RUN ;A6,A6)

FORMAT (1HO12HIVI READINGS ¢BX,9HAFT - FWD, 13Xy 5HL — RyléaXy

#THUP - DN/L3X;3E20.81}

1065
1019
1029

FORMAT (LHO,16HTHIS PROGRAM RAN,-2PF9.2,9H MINUTES.}
FORMAT (51{1H ,86,014,3X}}
FORMAT (LHLI7THTIME = E15.8,9H SECONDS.952XSHDATE 12,1H/912,1H/;

12, 7X o4HRUN oAS,AL/)

1C30
1031
1032
1034
1036
1050
1051
1052
1053
1060
1061

FORMAT (S{lH ;A6,E15.8,2X}}

FORMAT (1HO,36HL1 VALUES Eﬁiﬁ OF XoYygZy, AND DELTA T//(1H 4E20.81}]
FORMAT (L2A6)

FORMAY {1H 40HSIMULATED COMPUTER OUTPUTS ON THIS PAGE.//}
FORMAT {(5{1lH ,A6,16,11X}}

FORMAT {(A6+2E15.8514)

FORMAY (1H1 6HSVYMBOL (BX 4HTIME 14X 4HDAT Ay 10X 1HI/ /)

FORMAT {(1H ;A6:2E18.8¢16]

FORMAT (14 6HTIME =.E15.8.6H I =.141}

FORMAT (5{TX,13)) _

FORMAY {1H1l;7THNUMRUN=,13,7H LTﬁL—vIB,?H NST=313,7H NTOL=913y

#TH LSKIP=;13)

1062
1063

FORMAT (913}
FORMAT (1HO,BHJIUMP{1)=,13,2X,8HIJUMP(2])=,13,2X, 8HJUHP(33-g13 2Xq

#BHIUMP U401 =,13 42X BHIUMPIS =313 2XBHIUMPLO)=91392XBHIUMPITi=913y

*2XpSHJUH?i8§3g§3g2XvBHJUMP(9§=yI33




1064 FORMAY {1HO//711H TIME {(SEC)6Xy22HSYMBULS AND SUBSCRIPTS)

1065 FORMAT (F9.09I3,6{1XsA5651317(3X,R6,513,1X0A651391X5A691351X5A69139
#1XoAb5si351X,A6,13,1X:46513))

1066 FORMAT (1HOFL12:0+9(2XsA6,141/ (15X A6 1492KsA6914,2XsA6,1492XA6,
#1432 X oAb 314 92X gAE 314 92X A0 142X 0AB9T1492XsA6514))

1067 FORMAT (1H1;29HTOLERANCES FRUM TOLERANCE RBN;IBIISX 11HSAMPLE TIME
#520X922HSYMBUOLS AND TULERANCES)

1068 FORMAT {1HOsF1l6.1;6X 4 (3X,A6,E15.8)/(26XsA69E15:.893XyA65E15.893X,
#A64E15.843X,A6,E15.81))

1069 FORMAT (1H1:25X;16HFINAL TELE?&%CESIISX 11HSA§PLE TIﬂEsZGXsZZHSYHB
#0LS AND TOLERANCES) ©o
f’igilvl 9090:04041 41 9{77-@909(39’0907{33
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BENCH?

AKX1
AKY2
akz3
coi1
ca12
ca3l
CATXBA
€CAS
CCKS
CCPSIR
CCRSI
CCHIDL
CDRRD
‘COTHX
LOVT
cBVXZ

- CDVYZ

coviz
cDzID
oMl
CNPC
CNYC

T CPHIB

CR1
CRR1
CSAPG
CSPSIR
CSRTI
CSTHR
c1D
CTHB

[ §
cupePss
CXM
cXT
“CYSD
CIRD
c1z
DONPRT
DUM10
DuUM15
DUM2
DUM?
FXpP

- F1P
IWRITE
LCly
LC48

DEC ocY
12055 274217

DEC  OCT
32555 77453
32550 77446
32545 77441
32539 77433
32535 77421
32530 77422
32525 77415
32521 77411
32515 77403
32510 77376
32504 77370
32500 77364
32497 17361
32483 77343
32478 7133%
32474 77332
32470 77326
32466 77322

32461 77315

32456 77310
32451 77303
32446 71276
32462 71272
32436 77264
32430 77256
32426 77252
32421 71245
32415 77231
32411 77233
32406 77226
32403 77223
32407 772217
32391 77201
32385 77201
32382 11176
32366 77156
32350 77136
32336 77120
32334 77116
32323 77103
32318 71076
32331 77113
32326 77106
32311 77067
32308 77064
32302 77056
32296 71050
32292 17044

ENVIRONMENT

FOR MATH FLOW 7 FERNEYHOUGH _’5’?2"
STORAGE NOT USED BY PROGRAM -

DEC - OCTY
32230 76746

STORAGE LOCATIONS FOR VARIABLES APPEARING IN.COMHON STATENENTS

DEC ocrY "DEC ocy
AKX2 32554 17452 AKX3 32553 77451 AKX4
AKY3 32549 77445 AKY4 32548 17444 AKZ1
AKZ4 32544 TT440 ASFX 32543 77437 ASFY
€0 32540 77434 C21 32537 77431 c2
CAl3 32534 77426 CA21 32533 77425 ca22
CA32 32529 77421 CA33 32528 77420 CAPT]
CATXBI 32524 77414 CCABI 32522 77412 CCAB
CCK1 32519 77407 CCK2 32518 77406 CCK3
CCKF 32514 77402 - CCKG 32513 77401 CCPHIB
CCRBI 32507 77373 CCRB 32508 77374 CCRI
CCRS 32505 77371 CCTHB 32503 77367 CCTHR
CLIT 32499 77363 CDEL 32498 77362 CDPHSC
CDTHSC 32556 77454 CDTM 32496 77360 COTwW
COTX 32482 77342 COVF 3248C 77340 CDVI
COVXB 32477 771335 CDVXM 32476 77334 covxse
CDVYB 326473 77331 COVYM 32472 77330 covYSP
CDVZB 32469 77325 COVIM 32468 77324 cpvzse
CDXD 32465 77321 COXFD 32464 77320 CDYD
CDIFD 32460 771314 CFX 32459 71313 CFY
CH3 32455 77307 CM4 32454 17306 [of 13
CNS 32450 77302 CNVX 32449 77301 CNVY
COEFF 32445 77275 COINY 32444 T1274 COMGS
CPSBLP 32440 77270 CPSIBC 32438 77266 CPSIBM
CRA 32435 17263 CRLD 32434 77262 CRRD
CRRPI 32429 77255 CRR 32433 77261 " CRS
CSAPY 32425 77251 CSAPR 32424 77250 CSPHIB
CSRDPI 32420 77244 CSRPG .32419 77243 CSRPI
CSRT 32416 77240 CSTOL 32413 77235 CSTD
CSTZ 32410 77232 CSWSTD 32409 77231 CSWTIDL
CIDV 32404 77224 CTHBCP 326401 77221 CTHBC
CTYLRP 32399 71217 CTM 32398 77216 CTR1
CTTG 32395 77213 CTW 32394 77212 cTX
CUDTHS 32390 77206 CHWSTDL 32388 77204 " CWSTD
CXRD 32384 77200 CX 32386 77202 CXso
CXZ 32370 77162 CYM 32368 77160 CYRD
CYTD 32354 77142 LYY 32365 17155 cyz
CZ 32352 77140 CISD 32349 77135 czT1o
DELAY 32335 77117 DELVX 32561 77461 DELVY
DPHIB 32558 77456 DPSIB 32557 TT455 DTHB
DUMIL 32322 77102 puUM12 32321 77101 DUM13
DUM16 32317 77075 DUM17 32316 77074 bumMls
DUM3 32330 77112 DUM4& 32329 77111 " DUMS
DUM8 32325 77105 DUM9 32324 77104 FIN
FXP 32312 77070 FYPP 232309 77065 FYP
GC 32306 77062 IC 32305 77061 IEXIT
K2C 32301 77055 KC 32300 77054 KWRITE
LC1 32297 77051 1LC2 32295 77047 Le3
_LC4AC 32291 77043 LC4D 32290 77042 LC4E

DEC

32552

32547
32542
32538
32532
32526
32523
32517
32512
32506
32502
32558
32495

32479

32561
32560
32559
32463
32458
32453
32448
32443
32437
32432
32428
32423
32418
32414
32408
326402
32397
32393
32389
32383
32367
32353
32337
32560
32556
32320
32315
32328
32314
32310
32304
32299
32294
32289

acT
77450
77443
77436
17432
17424
77416
77413
17405
77400
77372
77366
77456
17357
17337
77461
77460
77457
17317
171312
77305
77300

172713

77265
77260

11254

77247
77242
77236
77230
77222
17215
77211
77205
NI
77157
77141
77121
17460
17454
77100
77073
77110
77072
17066

77060
77053

77046
77041

AKY1
AKZ2

ASFZT

CAll
CA23
CAPT
CCASI
CCK&

- ccpsle

CCR
CCUSTD
COPSSC

COTRY
ooV
LovVXs
cDvYS
COVIS
CDYFD
CFZ
(-}
CNYZ

CPHIBC

PSiB
LRRG

"CSADPIE

csesig
CSRPR
C£STHB
CTDAS
CTHBM
CTRR
CUDPHS
CWTTPR
CxT10
cY

CIM
cir
DELVZ
i or
DUM14
DUM1
DUNG6
FP
FIPP
ioLp
LC10
LC4A

LC4F

DEC
32551

32546

32541
32536
32531
325217
32520
32516
32511

32509

32501
32557
32494
32481
32475
32471
32467
32462
32457
32452
32647
32441
32439
32431
32427
32422
32417
32412
32405
32400

‘32396

32392
32387

32371

32369
32351
32348
32559
32333
32319
32332
32327
32313
32307
32303
32283
32293
32288

ocT

T447

TT442
771435
T7430
77423
77417

17410 -
‘71404

77377
71375
17365
77455
77356
77341
77333

.71327

17323
71316
77311
173046
17277
17272
71267
77257
77253
T7248
17241
11234
1722%
77220
17214
71210
77203
17163
17161
17137
77134
17457
77115
17077
17114
17107
77071
77063
17057
17033
71045
T7040

i
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SV

LCA 32282 77032

LDIX1l 32277 77025
LDI25 32272 77020
" LDOR1 32267 77013
LFDI 32262 77006
PHIB 32258 77002
SRAA 32253 76775

) E . H i - —7— 1 1
T4 BENCH7 ENVIRONMENT FOR MATH FLOW 7 FERNEYHOUGH {f-j 4 L ‘
LC4G 32287-77037 LCS 32286 77036 LCT 32285 77035 ‘LC8 32284 77034 ‘
[ 4 LCS 32281 77031 LCY 32280 77030 LDI00 32279 77027 LDI10 32278 77026
LDI13 32276 77024 LDIZ0 32275 77023 LDI21 32274 77022 LDIZ22 32273 77021
LDI26 32271 77017 LDI31 32270 77016 LDOO1 32269 77015 LDOOS 32268 77014
e LDD12 32266 77012 LD013 32265 77011 LD062 32264 77010 LDO63 32263 77007
LOT 32261 77005 L 32298 77052 M 32260 77004 N 32259 77003
: PINT 32257 77001 PSIB 32256 77000 RDGD 32255 76777 RRDREF 32254 76776
g 4 S.EA 32252 76774 SW 32251 76773 TEST 32250 76772 TETXV 32249 76771 TETYV
S TFTZV 32247 16767 THETAB 32246 76766 TIME 32265 76765 TPC 32264 76764 TRI
TSC 32242 76762 TVX 32241 76761 TVY 32240 76760 TVZ 32239 76757 TvC
k3 VLIST 32561 77461 XGRTD 32236 76754 XGRT 32237 76755 XKRDR 32235 76753 YGRTD
i YGRT 32234 76752 ZGRTD 32231 76747 ZGRT 32232 76750 ] ,
& STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE STATEMENTS
- DEC  OCT DEC  OCT DEC  oOCT DEC  OCT
e A 5840 13320 B 4840 11350 DLIST 10054 23506 D 3840 07400 ILISY
o ISUB 6840 15270 JSUB 7860 17264 JUMP 7889 17321 REM BO054 17566 SLIST
& SYM 7840 17240 TLIST 11056 25456 TOL 2840 05430 T 7880 17310
STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON, DIMENSION, OR EQUIVALENCE STATEMENT
¢ 3 DEC' OCT DEC  OCT DEC OCT DEC  OCT
ARGZ 1840 03460 1 1839 03457 IS 1838 03456 J 1837 03455 Js
K 1835 03453 KTL 1834 03452 K72 1833 03451 KT3 1832 03450 LSKIP
8 LS 1830 03446 LTOL 1829 03445 NDATEL 1828 03444 NDATEZ 1827 03443 NDATE3
NRUNL 1825 03441 NRUNZ 1824 03440 NST 1823 03437 NTOL 1822 03436 NTR
NUMRUN 1820 03434 PTIME 1819 03433 XX 1818 03432 771 1817 03431 122
L 223 1815 03427 ZZ 1814 03426
s SYHBOLS AND LOCATIONS FOR SOURCE PROGRAM FGRMAT STATEMENTS
EFN  10C EFN  LOC EFN  LOC EFN  LOC.
8)v8 1000 03413 8)V9 1001 03405 BIVA 1002 03400 8)VvB 1003 03370 81vC
L 8)VD 1005 03346 8)VR 1019 03336 81105 1029 03332 81106 1030 03314 81107
81108 1032 03276 8110A 1034 03274 B)10C 1036 03263 81100 1050 03257 8)10R
8)10S 1052 03244 8)10T 1053 03240 8)114 1060 03232 81115 1061 03230 81116
% 8)117 1063 03212 81118 1064 03157 81119 1065 03146 81114 1066 03127 81118
: 8)11C 1068 63064 81110 1069 03046 A
3 ' LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
' DEC  OCT DEC  OCTY DEC  OCY DEC  OCT
L 1) 1804 03414 2) 1539 03003 3) 1545 03011 4) 32767 17777 6)
CIGO 1806 03416 C)G1 1807 03417 €162 1808 03420 €163 1809 03421 - €IS
€166 1811 03423 C)101 1812 03424 €1202 1813 03425 DIIOF 153 00231 . D1200
¢ D)226. 1282 02402 D)&24 1266 02362 . .D)428 1295 02417 D)524 1265 02361 01600
D)700 265 00411 ’ E)9 98 00142 E)F 155 00233 E)I 185 00271 EIR
EIT 297 00451 © E)1l 308 D0464 E)l4 316 00474 E)17 323 00503 £)19
¢ CE)IB 348 00534 E}ID 406 00626 E)IP 475 00733
‘ LOCATIONS OF NAMES IN TRANSFER VECTOR
¢

32248
32243
32238
32233

DEC
9054
12054

DEC

1836
1831
1826
1821
1816

EFN
1004
1031
1051
1062
1067

DEC
1555
1810
267
266
286
341

767790
76763
76756
76751

ocy
21536
27426

ocT.
03454

03447

03442

03435

03430

ioC
03364
03310
03254
03213
03104

1] §

03023

03422
00413
00412
00436
00525
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BENCHT ENVIRONMENT FOR MATH FLOW 7 FERNEYHOUGH 74 ) ?
- pEC_ OCY DEC_ OCT DEC_ OCY DEC  OCT DEC_ OCT 3
cLock 1 00001 EXIT  i7 00021 GEXECB 9 00011 QUANT 8 00010 SELFLD 2 00002
SKPN 7 00007 (EFT) 13 00015 (FIL) 6 00006 (FPT) 0 00000 (RLR) 16 00020 r
(RTN) 4 00004 (RWT) 14 00016 {SPH) 10 00012 (STB) 11 00013 (STH) S 00005 3
(TSB) 15 00017 (TSH) 3 00003 (HLR) 12 00014 o
'ENTRY POINTS TO SUBROUTINES NOT OUTPUT FROM LIBRARY 3
cLOCK EXIT GEXECB - QUANT SELFLD SKPN (EFT) (FIL) (FPT) (RLR)
({RTN) (RWT) (SPH) (sT8) (STH) (7s8) (TSH) (HLR) : 3
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS 2y
EFN  IFN_ LOC EFN  IFN_ LOC EFN  IFN  LOC EFN_ IFN  LOC EFN_IFN  LOC
100 42 00042 200 53 00115 201 54 00117 202 64 00143 203 66 00152
155 81 00235 159 83 00241 148 85 00247 101 88 00272 102 91 00312 3
103 92 00315 1064 93 00317 403 97 00342 105 100 00362 214 103 00374 ;
204 104 00400 107 106 00414 108 107 00421 109 108 00425 110 109 00427 :
1164 111 00434 115 112 00437 122 116 00447 123 117 00452 124 . 119 00455 ?
125 120 00457 126 121 00461 127 123 00465 139 124 00467 140 125 00471
141 127 00475 128 128 00477 130 129 00501 129 131 00504 150 132 00505
151 136 00526 152 137 00530 153 139 00535 131 148 00621 154 150 00627 3
410 151 00637 411 153 00643 412 154 00647 413 156 00664 415 158 00670
416 159 00674 417 161 00711 418 163 00715 419 164 00721 137 165 00726
138 166 00730 132 168 00734 143 169 00740 144 170 00742 145 171 00751 3
133 172 0075 205 196 02335 206 197 02337 207 198 02344 208 199 02351
209 203 02371 134 205 02403 142 207 02410 135 209 02420 210 210 02423
211 212 02432 136 218 02457 157 223 02501 212 224 02506 213° 226 02514 3
215 227 02516 216 231 02534 217 236 02553 221 239 02567 222 . 248 02626 v
219 254 02661 220 261 02711 218 264 02724 158 270 02750 156 276 02771 5
3
b
-
2
D
>
2
D

p

o



SUBROUTINE GEXELE
DIMENSION CXTU{LL)CVWTLELR)CZVILLY,COTHWTOLLD

COMMON CDVXSP,COVYSPCOVISP,COPHSCoLOPSSCy COTHST AKX

1AKX3
2AR LS
3CAL2
4CAPTI
5CCK3
6CCRB
7CC1TY
B8CDVF
9LDVYS
COMMOR
1CH4
2C0EFF
3CR1
4CSADPI
5CSRPI
6CSWSTYD
TCTHBM
8CUDPSS
9CXT -
COMMON
1DELAY
2DUMT
3DUML6
4F1P
SKHRITE
6LC4D
7LCS
8LDIZS5
9LDO63
COMMON
1THETASB
2XGRY

EQUIVALENCE (DELVX,CDVXSP) . {DELVY,COVYSPhg (DELVZ,CDVZSP ), (CDPHSCy

AK X4 c AKY1 g ARY 2
JASFX  (ASFY L ASFZ
oCAL3 JCAZL 0CA&Z2

sCATXBA LCATREI LCAB

+CCKa - JCCKS  LCKF
+CCRBY  SCCRYI (CCRS
sCDEL  JCDRRD (CDTHM
oCDVI  ¢CDVYT © CDVXE
JCDVYZ CODVIB (LDVIR
COYFD ,LDZ0  CDZFD
M5 o, M6 sCNPC
sCOINT (COMGS (CPHIB
sCRA »CRLE  oCRR
sCSAPG CSAPI (CSAPR
+CSRPR (CSRT LCSRTVI
sCSHTDL 4CF sLTFD
+CTLRP (CTHM ¢ CTRL
+CUDTHS yCHSTD CWSTDL
oCXTD  HCXZ o LY

{9 A yCZ oCZH
gDﬁNPﬂTgﬁT quﬁl
sOUM8 DUH9  ;DUM1O
¢DUMLT (DUMLIB .FIN
dFZPP  GC o IC

b $LC1 oLCLJ
+LEC4E  SLC4F ¢ L1046
oLCY «LDIGO L,LEILO
sLDI286 LLDI31 LDOOL
s LFDI LAY oM
RRDREF jSRAA - SHEA
s TEME STPC » TRI

s XGRTD ¢ XKRDR: ; YGRT

s AKX2
pAKY3 JAKYS4 AKZ1I AKZ2 AKZI3
'960' 9£GI 9&2 9£21 QCﬁll 9
sCAZ3  SCA3L ,CA32 ,CA33 LCAPY
+CCABI oCCAS ¢CCASI sCCK1 ,CCK2
+CCKG oCCPHIBoCCPSIByCCPSIR,CCR ®
sCCRST ¢CCTHB CCTHR CCWSTD CCWYDL
+LDTH  CDTWY (CDTHX (CDTX CDV 9
¢CDVXM ;CDVXS COVXZ ;CDVYB ,CDVYM
sCDV2ZS CDVZZI CDXD CDXFD CDYD
+CFX sCFY = 3CFZ sCM1 s CM3 v
s CNS sCN¥X sCNVY JCNVZ - JCNYC

yCPHIBL ,CPSBCP,CPSIB CPSIBC,CPSIBMy
9CRRD  oCRRG  oCRRI ;CRRPI CRS 9
yCSPHIB,CSPSIB; CSPSIR,CSRDPIZCUSRPG

oCSTD (CSTDL ,CSTHB yCSTHR CSTZ
sCTYDAS sCTDV  oCTHB (CTHBC CTHBCP,
'QCTRR QCT¥G QCTW bch 'QCUDPHSQ
sCHTTPR,CX 9 CXM oCXRD HCXSD
o CYHM s CYRD  oCYSD  LCYT: s CYTD
¢CZRL 4C2ZSD Q27 »C2ZTD C21Z 9
yDUM2 DUNM3  ,DUM4& DUMS ,DUM&
sDUMLIL DUM12 ,DUM13 DUM14 DUM15S
JFP o FXP s FXPP  FYP o FYPP
JIEXIT I0LP 5 IWRITE,K2C oKC "
s LC2 +LC3 sLC4A SLC4B  LC4C
o LCS o LCT oLC8 $LC10 SLCA 9
dLDILL LLDIL3 LDI20 ¢LDI21I LDI22
,LD005 ,LDO11 L0012 ,LD0O13 4LDOG2
o N oPHIB (PINT ,PSIB ¢RDGD
s SH JTEST - sTFTXV ,TFIYV (TFTZV ,
s TSC s TVX 2 TVY  5TVZ s TYC
s YGRTD ZGRYT (ZGRTD

#DPHIB}  (CDPSSCsDPSIB) o {CDTHSCoDTHB) s IVLISTsCDVXSPY
IF (LCX) 8,101,8

LC4A=0
1C48=0
tC4aC=C
iC4D=0
1LC46=0
LtLy=0

LtLX=4095
IF (LCY) 105510245105
L3062=0
£D005=0

CT=0.

LCY=4095
CALL GONGGO
CT=CT+DY

iF {LD

132) 112410164112

CALL AGE
IF-{LDI11) 1025,1020,1iu25

-

ot
P




1020
N 1023

1021

1025
1032

1019

IF {(LDILIO) 1021+,1023,1021
LC4A=0

LC4B=0

LC4C=0

LL4D=0

LC4G=0

TEST=C.

LCY=0

RETURN

IF (LDIL13) T96+7 -

CALL ASCENT (LC4A,iC4B,LO4CSLCAD,LE4E,LC4GLCY )
RE TURN

CALL RNDZ

RETURN

IF - {LDI1O) 1032,1019,1032

LC&A=0

LC4B=0

LC4C=0C

LC4D=0

LC4G=0

LDCOO05=0

RETURN

IF {LDI13} 54445

CALL RNDZ

RETURN

CALL REENT (LC4ALC4BsLC4CLC4D,LC4EZLCAG,LLY)
RETURN

ENE{IQI pOngOgQgivi909{}17910;’97093)
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EXECB7T

AKX1
AKY2
AKZ3
col
cAlz
CA31
CATXBA
CCAS
CCKS
CCPSIR
CCx SI
CCWTDL
CDRRD
LOTHX
LovY
CovVXZ
cDvVYZ
covzz
[#1¥41]
CcCM1
CNPC
CNYC
CPHIB
CR1
CRRI
CSAPG
- SPSIR
CSRTI
CSTHR
cT10
CTHB

cuoPss
CXM
CXT
CYSD
CZRD
c2z
DONPRT
DUM1O
DUM15
DUM2
DUMT
FXPP
FzpP
IWRT TE
- LC1d
.. .. LC4B

EXECUTOR FOR MATH FLOW 7 BENCH

DEC
148

DEC
32555
32550
32545
32539
32535
32530
32525
32521
32515
32510
32504
32500
32497
32483
32478
32474
32470
32466
32461
32456
32451
32446
32442
32436
32430
32426
32421
32415
32411
32406
32403
32407
32391
32385
32382
32366
32350
32336
32334
32323
32318
32331
32326
32311
32308
32302
32296
32292

ocr
00224

ocT
77453
TT446

17441 -

77433
17427
17422
77415
77411
77403
77376
17370
717364
77361
77343
77336
77332
77326
771322
77315
77310
77303
17276
77272
77264
77256
77252
77245
77237
77233
77226
77223
77227
77207
77201
77176
77156
17136
17120
77116
77103
17076
13
77106
17067
17064
17056
77050
17044
Ll

DEC
32230

ocy

76746

FERNEYHOUGH

77

STORAGE NOT USED BY PROGRAM

STORAGE LOCATIONS FOR VARIABLES APPEARING IN COMMON STATEMENTS

AKX2
AKY3
AKZ4
co
CAl3
CA32
CATXBI
CCK1
CCKF
CCRBI
CCRS
cczy
CDTHSC
CoTX
CDVXB
CDVYB
COVZB
CCXD
CDZFD
CH3
CNS
COEFF
CPSBCP
CRA
CRRPI
CSAPI
CSRDPI
CSRT
(L3 #
CTOV
CTLRP
CT76
CUDTHS
CXRD
Xz
cYTD
cz
DELAY
DPHIB
UMl
DUM16
DUM3
DUMB
FXP

6C

K2¢C
Lcl
LC4C

DEC
32554
32549
32544
32540
32534
32529
32524
32519
32514
32507
32505
32499
32556
326482
32477
32473
32469
32465
32460
32455
32450
32445
32440
32435
326429
32425
32420
32416
32410
32404
32399
32395
32390
32384
32370
32354
32352
32335
32558
32322
32317
32330
32325
32312
32306
32301
32297

32291

ocY
17452
TT7445
T7440
77434

‘71426

77421
77414

77407 .

77402
77373
77371
77363
TT454
77342
11335
77331
17325
77321
17314
77307
77302
77275
77270
77263
77255
77251
17244
17240
77232
17224
217
77213
77206
77200
17162
77142
77140
77117
77456
77102
77075
17112
77105
77070
77062
77055
77051
77043

AKX3
AKY 4
ASFX
c2i
CA21
CA33
CCABI
CCK2
CCKG
CCRB
CCTHB
CDEL
COTM
COVF
COVXM
COVYM
COVIM
COXFD
CFX
CM4
CNVX
COINT
gpPsisC
CRLO
CRR
CSAPR
CSRPG
CSTDL
CSWSTD
CTHBCP
CTHM
CTwW
CWSTOL
cx
CYM
YT
€2s0
DELVX
cPSIB
CumMl12
DuM17
DUM4
OUM9
Fypp
IC

KC
Lc2
LC4D

~ DEC

32553
32548
32543
32537
32533
32528
32522
32518
32513
32508
32503
32498
32496
32480
32476
32412
32468
32464
32459
32454
32449
32444
32438
32434
32433
32424
32419
32413
32409
32401
32398

32394

32388
32386
32368
32365
32349
32561
32557
32321
32316
32329
32324
32309
32305
32300
32295
32290

ocr
77451
17444
17437
77431
77425
77420
T7412
77406

77401

77374
77367
77362
77360
77340
77334
77330
771324
77320
77313
77306
77301
77274
77266
71262
77261
71250

T7243 .

77235
77231
77221
77216
77212
77204
77202
77160
77155
77135
T7461
17455
77101
77074
77111
TT7104
77065
77061
T7054
7706417
T7042

AKX&
AKZ1
ASFY
c2
cA22
CAPTI
cCas
cCK3
CCPHIB
CCRI
CCTHR
COPHSC
CDTwW
covi
COVXSP
COVYSP
covzse
COYD
CFY
CHS
CNVY
COMGS
CPSIBM
CRRD
CRS
CSPHIB
CSRPI
csT0
CSWIDL
CTHBC
CIR1 .
cTX
CWSTD
€ XS0
CYRD
cyz
czv0 .
DELVY
DTHB
DUM13
pumMi1a
DUMS

FIN
FYP

IEXIT
KWRITE
Lc3
LC4E

DEC
32552
32547
32542
32538
32532
32526
32523
32517
32512
32506
32502
32558
32495
32479
32561
32560
32559
32463
32458
32453
32448
32443
32437
32432
32428
32423
32418
32414
32408
32402
32397
32393
32389
32383
32367
32353
32337
32560
32556
32320
32315
32328
32314
32310
32304
32299
32294
32289

ocY
17450
77443
717436
77432
17424
77416
77413
17405
77400
77372
77366
17456
77357
77337
17461
77460
17457
17317
17312
77305
77300
77273
771265
77260
77254
77247
11242
77236
77230
17222
77215
17211
77205
777
77157
17141
77121
77460
11454
77100
77073
77110
77072

77066

77060
77053
77046
77041

AKY1
AKZ2
ASFZ
CAll
CA23
CAPT
CCASI
CCK4
cecpsSiIe

CCR
CCWSTD
CDPSSC

COTHWT
Ccpv
LOVXS
COVYS
covzs
CDYFD
[ ¥ 4
Tr6
CNVZ
CPHIBC
cPSIB
CRRG
CSADPI
csesiIs
CSRPR
CSTHB
CTOAS
CTHBM
CTRR
CUDPHS
CHTTPR
CXTD
cyY

CIM

czy

DELVZ
or
OUM1s
DUML
DUMS
FP
FIep
10Le
1C10
LC4A
LC4F

!

" DEC ocy

32551 17447
32546 77442
32541 77435
32536 77430
32531 77423
32527 77417
32520 77410
32516 77404
32512 77377

32509 77375 -

32501 77365
32557 77455
32494 77356
32481 77341
32475 77333
32471 77327
326467 77328
32462 771316
32457 77311
32452 77304
32447 77277

32441 77271

32439 77267
32431 77257
32427 71253
326422 77246
32417 77241
32412 77234
32405 77225
32400 77220
32396 77214
32392 77210
32387 77203
32371 77163
32369 77161
32351 77137

32348 77134

32559 TV457
32333 77115
32319 77077
32332 77114
32321 11107
32313 77071
32307 77063
32303 17057
32283 77033
32293 17045

32288 77040
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~EXECB7 EXECUTOR FOR MATH FLOW 7 BENCH

L LC46
LCs
LpI13
LDI26
LDO12
Larv
PINT
SREA
TFTZV
TSC
VLIST
YGRT

LCX

2)

AGE
AGE

EFN
101
111

1021

1019

.
]

32287 77037
32281 77031
32276 77024
32271 77017
32266 717012
32261 77005
32257 77001
32252 76774
32247 76767
32242 76762
32561 77461
32234 76752

LES5 32286
LCY 32280
L0120 32275
LDI31 32270
LDO13 32265
L 32298
PSIB 32256
SW 32251
THETAB 32246
TVX 32241
XGRTD 32236
ZGRTD 32231

77036
77030
77023
77016
77011
77052
77000
76773
76766
76761
76754
T6747

LC?
LDIOO
LDI21
Lpoo1
LD0s2

M

RDGD
TEST
TIME

vy
XGRT
ZGRT

FERNEYHOUGH

32285 77035
32279 717027

32274 77022

32269 77015
32264 77010
32260 77004
32255 767117
32250 76772
32245 16765
32240 76760
32237 76755
32232 76750

P4
\/7

LCc8
ipIlo
LoI22
L0005
LD063

e

32284 77034
32278 17026

32273 771021

32268 717014
32263 77007

N 32259 77003

RRDREF
TFTXV
TPC
TvZ
XKRDR

32254 76776
32249 76771
32244 7676%
32239 767157
32235 76753

%

LCA
LoI1ll
10125
Looll

LFDI
PHIB
SRAA
TFTYV

TRI

TYC
YGRTD

32282
32217
32272
32267
32262
32258
32253
32248
32243
32238
32233

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON, DIMENSION, OR' EQUIVALENCE STATEMENT

DEC ocTY
147 00223

DEC ocTy
137 00211

DEC . OCT
1 00001

ASCENT

DEC
Loi32 146

ocy
00222

DEC OCT

DEC  OCT

LOCATIONS FOR OTHER SVHBOQSWNDT_QPPEARING IN SOURCE PROGRAM
¢

DEC
3) 139

DEC
ASCENT 2

s]0 §
00213

7
d

61

DEC.  DCT
140 00214

LOCATIONS OF NAMES IN TRANSFER VECTOR

ocr
00002

GONOGO

EC OCT
0 00000

REENT

DEC ocy
DEC ocy
4 00004

ENTRY POINTS TO SUBROUTINES NOT DUTPUT FROM LIBRARY

GONOGO

REENT

ANDZ

RNDZ

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

IFN Loc
10 00022
24 00060
37 00115
53 00164

e g N s e i e s

EFN IFN
8 17
112 25
6 38

& 54

Lec
00040
00062
00121
00170

EFN
102
1016
7
5

IFN LOC
18 00044
26 00063
41 00135
57 0O175

EFN
105

1020

1025

IFN Lec
22 00054
27 00067
44 00142

EFN
103

1023

1032

- DEC

DEC

DEC

77032
77025
77020
77013

77006

‘77002
76775
16770

76763

76756
76751

ocy

ocY
00003

L0C
00055
00073
00144




BINARY CARD NO. KEVSGOGO
: 000060 ENTRY HKE

g
%,
&

BINARY CARD NU. KEYSOO0O1

00C00 0500 00 O 000ie  KEYS CLA =(4&3000000
0CCC1 0402 60 4 00001 Sugs 194
00002 0771 00 C 00022 ARS 18
C0C03 0621 00 O 000G STA LOCL
00004 0760 00 O C€O0U004 ENK *#
00005 ~0130 00 © 0000C XCL # &
00006 0771 00 C 00000 L0CE  ARS "
00007 -0320 00 © 0CO13 ANA =01
00010 0767 00 0 00022 ALS 18
00011 0601 60 4 00002 5TO« 2y
00012 0020 00 4 00003 TRA 354
: END

LITERALS
, 00013 000000000001
00Cl4 000043000000



POST PROCESSOR ASSEMBLY DATA

15 IS THE FIRST LOCATION NOY USED BY THIS PROUGRAM

REFERENCES TO DEFINED SVYMBOLS
0 KEYS C
& Lol 3

NO ERROR IN ABOVE ASSEMBLY.




Ut W SR

SUBROUTINE QUANT {A,8Bj

ARGUMENT A IS THE FULOATING PODINRY VARIABLE TO BE QUANTIZED.
ARGUMENT B IS THE VALUE OF THE LOW ORDER BIT.

IF {A) 2:+5:3

Azl\‘“g‘“s 5

GO 10 4

A=A+B% .5

A=B=INTF(A/B)}

RETURN

END(1y1404030:+09i0L00s0005050,0401}
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"1

EFN

?

1

- ; : g e i ~ G o o el 2
» STORAGE NOT USED BY PROGRAM 4
DEC ' OCY " _DEC OCT :
57 00071 32561 77461 _ ‘ ?
' LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
: ?
DEC_ OCT DEC  oCT DEC_ OCTY DEC  OCT ' DEC  OCY “
55 00067 3) 48 00060 6) 49 00061 : :
: ; »
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
IFN_ LOC EFN_ IFN  LOC EFN_ IFN  LOC EFN  IFN_ LOC EFN_ IFN_  LOC L
3 00026 2 4 00031 3 6 00037 4 7 00043 5 8 00054 f
?
?
3
t
3
?
9
?
) ?
3
3
’ :
3
2
P — e e e s e s sy s P . s e e o e, e e . s i . i H) S W o e e e e e S . s oo, it g




BINARY CARD NO.

00000
00002
BINARY CARD NO. DSBENBOL
00000 0564 00 C 00010
00001 0020 00 4 00001
00002 0520 60 4 00001
00003 0020 00 0 00006
00004 0564 00 0 00011
00005 0020 00 4 00002
00006 0564 00 0 00012
00007 0020 00 4 00002
LITERALS
00010 000000000000
00011 000000000002

DSBENBOO

0012 000000002000

DS8

ENB

ENTRY
ENTRY

ENB
TRA
LET=
TRA
ENB
TRA
ENB
TRA
END

Ds8
ENB

=00
1e%
1:%
*43

234&
=02000
294
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POST PROCESSOR ASSEMBLY DATA
13 IS THE FIRST LOCATION NOT USED 8Y THIS PROUGRAM

REFERENCES TO DEFINED SYMBOLS
o DsB ¢
2 ENB ¢

NO ERROR IN ABOVE ASSEMBLY.

....................



SUBROUTINE INSERY {ILIST,DLIST4SLIST)
RETURN
ENQ‘I,I,Qo%yﬁpGgI91?690§0ﬁ0§0ﬁg703
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A
i " - - b ‘
Y " INSERT DUMMY SUBROUTINE. OPERATIONAL PROGRAM USES A GENUINE SUB HERE. 5 8 '
. STORAGE NOT USED BY PROGRAN
: DEC  OCT DEC  OCV
¢ 19 00023 32561 77461
& LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC  oCT DEC  OCT DEC  OCT DEC  OCY
6) . 13 00015 .

X3 _

e

[ 4
1 &

i 4

4

€ *

DEC




- -

SUBROUTINE GONOGO
RE TURN

END(1l,1 QO'Q'O'OQG'].:'IQﬂsaoavﬂ‘iO?OQQ’
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GONOGD

&)

DEC OCY
19 00023

DEC  OCY
13 00015

STORAGE NOT USED BY PROGRAM

DEC ocy
32561 77461

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING‘IM SOURCE PROGRAM
DEC OCT DEC  OCT . DEC  OCT

.

DEC

ocT

LA I R I R T I "R VR VI VR

©




SUBRUOUYENE AGE
RETURN
ENﬁ(lvl#ﬂgﬁvﬂsﬁpléléOaﬂsGﬁﬁyGéﬁﬁO,
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AGE
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1
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STORAGE NOT USED 8Y PROGRAM

o

DEC  OCT -
32561 77461
LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM

I e T B ¥ S * T VR VR ¥ B ¥ B SRR o)




[~

ASCENT

SUBROUTINE ASCENY (LC4ALC4BoLC4CoLC40,LC4EsLCEGSLLY)
LC4A=C

LC4B=40S5

LC4C=C

LC4D=C

LC4E=Q

LC4G=C

LCY=C

RE TURN

END{1+1yC¢CsCo0s1l519050+09090,0,0)
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[ty
AR
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DEC ocy

49 €CC61

DEC ocy

41 00C51

STORAGE NOT USED 8Y PROGRAN

DEC  OCT
32561 77461

a?

e

3

ar
A

LOCATIONS FOR OTHER SYMBOLS NﬂT APPEARING IN SDURCE'Pkﬂﬁle

pEC ©CT i DEC  OCT " DEC  OCT DEC  OCY
6) . 43 00053

o @ e

sy

e o e A e o o et
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e
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TOPRED

SUBRUOUTINE TOPRED (LC2ALC4B,LT4C L&D, LC4ELC46,LLY
LC4A=C

LC4B=C

LC4C=C

LC40=(

LC4E=4CG5

LC4G=C

LCY =C

RETURN

END(I;I,C‘-;C@E,G;M% pﬂgﬂvﬁgﬁyﬁoﬂcﬁi
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TOPRED

DEC hCT : DEC ocY
49 00061 32561 T7461

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC COCT DEC ocy
2) 41 00051 6) 43 00053,

NOSUPUP GRS RO R e

G6

DEC

ocy

DEC

ocy

DEC

i R . ; % % g : . ag ;
RPFUTRRIN- - SR Jocyto. >IN 20 ' 5 SR 10 I‘a..,...-;;a,.van..J...,.,_,_...

STORAGE NOT USED BY PROGRAM.

ocyY .

POPSR SR —

i

e 0 S el

NI IaYR

-

w7 z

R e s

M 1% m\l‘u’inm% smERtE AR AR vomﬁowoﬁwsv “_

r._ &



N

REENT

B

SUBROUTINE REENT  {LCGASLC4BLC4TLU4DsLCLELLCAGLLCY
LC4A=0 o :

LCaB=_

LC4(=¢C

LC4D=C

LC4E=C

LL4G=4095

LCY=0 ‘ -

RETURN ‘
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.52

ko e i A s et i i e, ool e it b i it

3 \m’ ‘

STORAGE NOT USED BY PROGRAM

ocyY

DEC
32561 77461

- TERTIFISO P,

(]

LOCATIONS FOR OTHER SYNBOI.S NOT APPEARING IN SOURCE PROGRAM

ocY

DEC

ocY

DEC

ocy

DEC

ocY
. 43 00053

DEC

6)
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ALIGNP b

| SUBROUTINE ALIGNP(CFXyCFYoCFZoFXPyFYPoFZPy AKX1sAKX20 AKX 3¢ AKX4¢AKY1
% 1sAKY2 yAKY3 s AKY4 o AKZL  AKZZ o AKZ3  AKZ& o DTSC)
FXP= FXP —DTSC#AKX4
FYP= FYP -DTSC®AKY4
FIP= FIP -DTSC#AKZ4
CEX = AKXL®FXP + AKX2®EYP + AKX3s FZP
{ CEY = AKYL*EXP + AKVZSEYP ¢ AKY3&FIP
CFZ = AKZLSFXP + AKZ2%FYP + AKZ3®FZP
FXP=0.,
FYP=(.
P F2P=0.
RE TURN
END(IOII 9070769031 wléﬁe@gggovﬂvﬁovog
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STORAGE NOT USED BY PROGRAM.

DEC  oCT
32561 77461
LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAN
DEC  OCT v DEC  OCT DEC  OCT
3) 122 00172 6) 123 00173 .
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WAL TS

SUBROUTINE WAITS
RETURN
END{141s0505050s198e0s05040:050501}
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Maste

LR
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DEC ocy

19 00023

~ pec ocT
6) . 13 00015

i ey o e i e sV A S Sk v AR A A e o e S A ot kg v oy i o e S AN PRI

PSS P - - . 2 - e o o ot e . el i .
1725 ot | P,
‘WALTS : d : : : : A
N -5 . L ‘ .

otdous
B R

- STORAGE NOT USED BY PROGRAM

DEC OCT
32561 77461

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
OEC  OCT ‘ 0EC  OCT DEC  OCT - _ DEC  OCT

AN LY o <>

§

)

KIS -1
e

G

[Py

.
A

mmﬂﬁ%m}‘m M‘f)hﬂoh;‘a‘!ulzﬁi{ v
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GANG

101
102
103
104
105
106
167

108
109
110

111
99

50
51
52

53
60
61
62

63
10
71
72

73
14

GIMBAL ANGLE SUBROUTINE FOR FLIP CORRECTION

62

SUBROUTINE GANG (CTHB,CPHIB,CPSIBsTHETAByPHIB,PSIB,yCUDTHS,CUDPSS,

#CUDPHS,CTHBC ,CPSIBC)

CTHB=THETAB

CPSIB=PSIB

CPHIB=PHIB

IF (1.57079633-CPSiB} 102:99,99

IF (CPSIB-4.71238898) 103,99,99
CPSIB=3.14159265-CPSIB

IF (CPSIB) 10541064106
CPSIB=CPSIB+6.28318530

IF §3.14159265-CTHB) 108,107,107
CTHB=CTHB+3.14159265

G0 TO 1C9

CTHB=CTHB-3.14159265

IF {3,14159265-CPHIB} 111,110,110
CPHIB=CPHIB+3.14159265

GO T0 99

CPHIB=CPHIB-3.141592565
CUDPHS=CPHIB

CUDTHS=CTHB-CTHBC
CUDPSS=CPSIB~CPSIBC

IfF (ABSF{CUDPHS)-3.14159265}) 60:;51+51
IF (CUDPHS) 52:53,53
CUDPHS=CUDPHS+6.28318530

GO0 TO 60

CUDPHS=CUDPHS-6.28318530

IF {ABSF{(CUDPSS}-3.14159265) 70361461
IF (CUDPSS) 62+63:63
CUDPSS=CUDPSS+6.28318530

G0 10 70

CUDPSS=CUDPSS-6.28318530

IF (ABSF(CUDTHS)-3.14159265) 745714571
IF {(CUDTHS) 72,73,73
CUDTHS=CUDTHS+6.28318530

GO TO 74

CUDTHS=CUDTHS~6.28318530

RETURN
END{151+0:05C0+051+150:0,05,05;0,0,0)
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GANG GIMBAL ANGLE SUBROUTINE FOR FLIP CORRECTION RN - 7 ,
o i 4 STORAGE NOT USED BY PROGRAN
[ " DEC  OCT DEC  OCT ' '
' 186 00272 32561 77461 A
N ‘ LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
. DEC OCT DEC  OCT DEC  OCT DEC oCT DEC  OCT
L 3) 176 00260 6) 180 00264 y
. EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
%1 ) ) . ;
i EFN IFN  LOC EFN IFN  LOC EFN IFN  LOC EFN IFN  LOC EFN  IFN LOC
: 101 6 00113 102 7 00117 103 8 00123 104 9 00126 105 10 00131
; 106 11 00134 107 - 12 0014l 108 14 00145 109 15 00150 110 16 00155
111 18 00161 99 19 00164 50 22 00174 s1 23 00202 52 2% 00205
53 26 00211 60 27 00214 61 28 00222 62 29 00225 63 31 00231
(. 70 32 00234 71 33 00242 72 34 00245 73 36 00251 74 37 00254 ‘
T : )S {
I
° i
& R
2 |
=0 gl
) g
s (e
= .’
& 'E‘
e ;
® N4
= . : £
S0 ;
= 5
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O e
v i
5
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ROUTINE TO GENERATE A SELF-LOADING TAPE ON A7 S
§.) | et
; BINARY CARD NO. SELFLDOO
; c 00000 ENTRY  SELFLD
@]
BINARY CARD NO. SELFLDOL : ' _ AT
00000 0634 00 1 00031 SELFLD SXA XR1s1 SAVE INDEX REGISTERS FOR RETURN 70
00001 0634 00 2 00032 SXA XR2,2 CALLING PROGRAM
00002 0634 00 4 00033 SXA XR4 o4
& 00003 0500 00 0 00135 Cta SLNL SAVE STATUS OF SENSE LIGHT ONE
] 00004 -0760 00 O 00141 SLT 1
= 00005 0500 00 0 00137 CLA NOP :
® 00006 0601 00 O 00030 STO SLN1P -
o 00007 0500 00 0 00136 cLa SLN SAVE STATUS OF SENSE LIGHT 1}
=3 00010 -0760 00 O 00144 SLT 4 . :
B 0001k 0500 00 0 00137 cLA NOP
= 00012 0601 G0 O 00027 §T0 SLNNOP
8 00013 0774 00 1 00005 WRITAG AXT 551
= 00014 0772 00 O 01207 WRITE REWA 7
E 00015 0776 00 0 01227 . SDHA 7
=] 00016 0766 00 0 01227 WTBA ki
= 00017 0540 00 O 00140 RCHA WrBIOC _
00020 0060 00 0 00020 TCOA ®
4 00021 0022 00 O 00051 TRCA TRCHK WRITE TAPE REDUNDANCY CHECK ERROR ROUTINE
00022 0770 00 O 01207 WEFA 7
00023 ~0772 00 O 01207 RUNA 7
, BINARY CARD NO. SELFLDO2 :
£ 00024 0074 00 4 00254 7SX CPY90,4 PRINT ON-LINE
00025 © 77767 2 00242  HYR PROP24~9 TAPE HAS BEEN PROPERELY WRITTEN
00026 0020 00 O 00027 TRA SLNNOP RETURN TO CALLING PROGRAM
ok 00027 0761 00 O 00000 SLNNOP NOP RESTORE SENSE LIGHT FOUR
00030 0761 00 O 00000 SLNLP NOP RESTORE SENSE LIGHT ONE
: 00032 0774 00 1 00000 XR1 AXT wepl RETURN TO CALLING PROGRAM
' 00032 0774 00 2 00000 XR2 AXT we,2 - .
00033 0774 00 4 C0000 XR4 AXT e, 4 .
00034 0020 00 4 00001 " TRA 1e4
. 00035 O 77775 O 00003 LOADER 10CD 399-3
gz 00036 0060 00 0 00001 ©. TCOA 3
. 00037 0061 00 0 00002 TCOB 2
K 00040 0020 00 O 00041 TRA LOADRL
00041 0760 00 0 00163 LOADRL SWT 3 MONITOR - OR — NON MONITOR
00042 0020 00 O 00045 TRA 43 NON MONITOR ‘
&) 00043 -0022 00 0 00066 TRCB TCHECK MONITOR  CHANNEL B CHECK
00044 0020 00 0. 00047 TRA ON
00045 0022 00 0 00066 TRCA TCHECK , CHANNEL A CHECK
= 00046 0020 00 O 00047 TRA oN
: 00047 0074 00 4 00127 ON TSX REWIND, 4 REWIND 87 OR Al
bl BINARY CARD NO. SELFLDO3 . ;
P 00050 - 0020 00 O 00027 TRA SLNNOP RETURN TO CALLING PROGRAM oy
|- 00051 2 00001 1 00014 TRCHK TIX WRITEs1,1 WRITE TAPE REDUNDANCY CHECK ERROR ROUTINE
p ¢ © 00052 0074 00 4 00254 TSX CPY90,4 PRINT ON-LINE
i 00053 O 77767 0 00143 HTR YRCHKLye=9 5 ATTEMPTS TO WRITE A7 HAVE FAILED
. ‘00054 0074 00 4 00254 TSX CPY90+4 »
200 00055 O 77767 0 00154 MTR TRCHK2,,~9  MOUNT ANOTHER TAPE - HIT START  OR

B

e
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0 717174

13 i
: ? ROUTINE
§C .. 00056 0074 00 & 00256
= 00057 0 77767 2 00165
= 00060 0420.00 0 00000
,g@ 00061 0760 00 O 00004
= 00062 0131 00 0 00000
e 00063 -0320 00 0 00253
R 00064 —0100 00 0 00027
i ‘00065 0020 00 .0 00013
00066 -0760 00 0 00141
2 00067 0020 00 0 00071
00070 0020 00 O 0CL05
00071 0074 00 4 00127
¢ 00072 0760 00 0 00141
00073 0760 00 0 00163
2 BINARY CARD NO. SELFLDO4
00074 0020 00 O 00101
00075 0762 00 0 02227
& 00076 -0540 00 0 00142
00077 ~0544 00 0 00035
00100 0020 00 0 00001
X < 00101 08762 00 0 01221
d 00102 0540 00 O 00142
00103 0544 00 0 00035
. 00104 0020 00 0 60001
) 00105 0074 00 4 00127
! 00106 0074 00 4 00254
4 00107 0 77767 0 00176
00110 0760 00 O 00163
5 001311 0020 00 O 00124
P g 00112 0074 00 4 00254
| 00113 O 77767 O 00207
; 00114 0074 00 4 00254
€ 00115 0 77767 2 00220
j 00116 0420 00 0 00000
¢ 00117 0760 00 G 00004 -
< BINARY CARD NO. SELFLDOS
8 . 00120 0131 GO0 0 00000
‘@K 00121 -0320 00 0 00253
3 00122 -0100 00 O 00027
G 00123 0020 00 0 00073
% 00124 0074 00 4 C0254
= 00125 O 77767 0 00231
® 00126 O 00000 0 00027
=L 00127 0760 00 0 00163
= 00130 0020 00 O 00133
£ 00131 0772 00 0 02207
bt 00132 0020 00 O 00134
00133 0772 00 0 01201
00134 0020 00 4 00001
t 00135 0760 00 O 0014l
00136 0760 00 0 00144
00137 0761 00 0 00000
¢ 00140 -0 00004 0 00035
. 00141 000006 . .

78X
HTR
HPR
ENK -

- XCA

TCHECK

RELOAD

ANA
TNZ
TRA
SLY
TRA
TRA
TSX
SLN
SWY

TRA

RYBB
RCHB
LCHB

" TRA

TAPEAL

TPERRS

TPERRG

REWIND

SLNL
SLN
NeP
WYBIOC

RTBA
RCHA
LCHA
TRA
TSX
TsX
HTR
SWY
TRA
TSX
HTR
Tsx
HTR
HPR
ENK

XCA
ANA
TNZ
TRA
TSX
HTR
HTR
SUT
TRA
REWB
TRA
REWA
TRA
SLN
SLN
NOP
10CP

. 10C0D. ...

TO GENERATE A SELF-LOADING TAPE ON A7

CPY90 .4
TRCHK3,24~9

MASK6
SLNNOP
WRITAG

1

»e2
TPERRS
REWIND &
1

3

TAPEAL
7

LTBIOC
LOADER

1

1

LTBIOC
LOADER

1
REWIND+ &
CPY90, 4
ONBAD,y ¢ -9

3

TPERRS
CPY90,4%
ONBADL ¢ -9
CPY90.4
ONBAD2,25 -9

MASKS
SLNNOP
RELOAD
CPY90,4
ONBAD3, -9
SLNNOP
3

e+3

7

.2

1

14

1

L3

LOADERy»&
K .." e i e

7€

DEPRESS MQ 6 TO OMIT AND CONTINUE

LETURN TO CALLING PROGRAM
TRY AGAIN : ;
TEST FIRST TRY INDICATOR

TURN ON FIRST TRY INDICATOR

LOAD FROM B7 - MONITOR -
LOAD FROM Al - NON MONITOR

REWIND B7 OR Al
PRINT ON-L INE
TAPE LOADING REDUNDANCY ERROR

70 RETRY HIT START

DOWN - HIT START

RETURN TO CALLING PROGRAM
TRY AGAIN

~ TO ACCEPT PUT MQ 6

70 ACCEPY HIT START OR CLEAR AND LOAD TAPE

RETURN TO CALLING PROGRAM
REWIND B7 DR Al SUBROUTINE

e i W 4 ot 0 St . i o el o
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Al
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5 ROUTINE TO GENERATE A SELF-LOADING TAPE ON A7 ,// : i

G 00142 -1 00003 0 00000 LTBIOC IOCT 053 ,
©0143 056021636325 TRCHK1 BCI 9,5 ATTEMPTS TO WRITE AT HAVE FAILED
0 BINARY CARD NO. SELFLDO6 : , g

00144 444763626063
00145 466066513163
00146 256021076030
00147 216525602621
. : 00150 314325246060 : .
fo 4 00151 606060606060 :
: 00152 606060606060
00153 606060606060 : , :
00154 444664456360 TRCHK2 BCI 9, MOUNT ANOTHER TAPE - HIT START OR
00155 214546633025
00156 516063214725
00157 604060303163
00160 606263215163
00161 604651606060
00162 606060606060
00163 606060606060
00164 606060606060 . .
00165 242547512562 TRCHK3 BCI 9,DEPRESS MQ & TO OMIT AND CONTINUE
00166 626044506006 , w5,
00167 606346604644

LAY
—3

& Wasie

BINARY CARD NO. SELFLDO7
00170 316360214524
00171 602346456331
00172 456425606060
00173 606060606060
00174 606060606060
00175 606060606060
00176 632147256043 ONBAD  BCI 9,TAPE LOADING REDUNDANCY ERROR
00177 462124314527 :
00200 605125246445
00203 242145237060
00202 255151465160
00203 606060606060
P 00204 . 606060606060
N 00205 606060606060

Multifish ® DuniiliEl

t 00206 606060606060

; ., 00207 634660512563 ONBADL1 BCI 9,TO RETRY HIT START - TO ACCEPT PUT MQ &
b 00210 517060303163 - ’

! 00211 606263215163

P 00212 604060634660

( ) 00213 212323254763

Lo BINARY CARD NO. SELFLDOS

00214 604764636044

00215 506006606060

00216 606060606060

00217 606060606050

00220 244666456040 ONBAD2 BCI 9,DOWN ~ HIT START

: 00221 603031636062 ,

¢ 00222 632151636060 e T

rn
™,

b W B 00223 . 60BDED6060BD . e e i mm m e m = o s e e i a5 i s ot sy e TR e
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ROUTINE TO GENERATE A SELF-LOADING TAPE ON AT

L 4 00224 606060606060
00225 606060606060
00226 606060606060
[ S 00227 606060606060
R 00230 606060606060 ‘ ' f
- 00231 634660212323 ONBAD3 BCI 9,TO ACCEPT HIT STARYT OR CLEAR AND LOAD TAPE
00232 . 254763603031
00233 636062632151
00234 636046516023
00235 432521516021
00236 452460434621
00237 246063214725

BINARY CARD NO. SELFLDO9
00240 606060606060

00241 606060606060 . ;
00242 632147256021 PROP  BCI 9,TAPE A7 HAS PROPERELY BEEN WRITTEN

00243 076030216260

<éﬁ'ﬂgﬁﬁuqq§§uﬁﬁiﬁumﬁ¥l

N < 00244 475146472551 e b % . '
00245 254370602225 : ‘ P e L ¢
00246 254560665131 : ; = ) . |
id . 00247 636325456060
. 00250 606060606060 - <t
00251 606060606060 5|
P @ 00252 606060606060 B3
06253 004000000000 MASK6 OCT . 004000000000 2l
1 ¢ ol
@
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Fan

® Hasio

o
]

it

9y

®g"
Q

; Mﬂ\tilith

~

™

& -3

Multilith © Drofilil

o
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ROUTINE

00254 ~-0634
00255 ~0634

‘00256 ~0634

00257 0500
00260 0621
00261 0625
00262 -0734

00263 3 I7763

70 GENERATE A SELF~LOADING TAPE ON A7

1
2
%
4
0
0
2
2

00331

- 00350

00360
00001
00306
00426
00000
00267

BINARY CARD NO. SELFLDLO

00264 1 00014 2 00265
00265 -0634 00 2 00455
00266 0535 00 2 00270
00267 -0634 00 -2 00302
00270 0774 00 1 00014
00271 0600 00 1 00476
00272 ©600 00 1 00515
00273 2 00001 1 00271
00274 0600 00 0 00446
00275 0774 00 L 00044
00276 ~0774 00 2 00001
00277 -0634%4 00 2 00342
00300 1 00001 2 00306
00301 —0534 00 2 00342
00302 -3 0000Q 2 00405
00303 1 77777 2 00304
00304 ~0634 00 2 00342
00305 1 00001 2 00306
00306 0560 00 2 00000
00307 0774 00 4 00006
BINARY CARD NO. SELFLD1]
00310 ~0634 00 4 00372
00311 0774 00 2 00000
00312 0774 00 4 00000
00313 -0500 00 0 00450
00314 O77i 00 1 00044
00315 0602 00 0 00447
00316 ~0634 00 1 00332
00317 -0534 00 1 00446
00320 -0754 00 0 00000
00321 -0763 00- 0 00003
00322 0340 00 O 00454
00323 1 77776 & 00335
00324 1 TT7776 4 00361
00325 0340 00 0 00453
00326 1 T7777 4 00335
00327 1 77777 4

00353 .

® %G e

.
CPYS0

BEGIN4
BEGINS

BEGIN1
BEGIN2

BEGIN3

opo

R et 3 -

SUBROUTINE CPY90, TO PRINT ON LINE

TSX CPY90,4 :
HTR Ay o=X A=LOCA. 1ST WORD
(RETURN) X= NO. OF WORDS

#T0 RESTORE THE PRINTER AFTER A LINE OF PRINT PUT A 2 IN TAG OF TSXOI..

SXD 0P24,1

SXD OP4LA,2

SXD 0P6C &

CLA S 1le%

STA BEGIN3

STY oPle

PODX 22

TXH BEGIN&y2o-13
Txi *41,2012

SXD ovi2z.2

LAC BEGINS 2

SX0 BEGIN2,2

AXT 12,1

sT2 0P50+12,1
sT2 0P50+427,1 .
TIX #~2y Lol

sTZ - BLKTST

AXT 3601

AXC 1,2

SXD OP3A,2

™I BEGIN342,1
LXD OP3A,2

TXL 0P16+2,0 -
™I a41y29~1

SXD OP3A,2

TXI 419201

LDQ 042

AXT 694 :
SXD OP1By4%

AXT 0e2

AXT 0ok

CAL BT4&

ARS 36,1

SLW VARONE

SXD 0P28,1

LXD BLKTSTsl '
PXD »0 '

LGL 3

CAS SIxXC

™I OP3,4e~2 IN 708
TXI OPly4e~2 IN 608
CAS FOURC

™1 OP3y4e~1. IN 508

e TR _OP6he=A .. IN&OS .

5687
5687
5687
5687
5687
5687
5687
5687
5687

5687 -

5687
5687
5687

- 5687

5687
5687

5687
5687
5687
5687 -
5687
5687
5687
5687
5687
5687
5687
5687 .
5687
5687,
5687
5687
5687
5687
5687
5687

5687
5687
5687
5687
5687
5687
5687

5687

5687
5687
5687
5687
5687
5687,
5687

.. 5687 ...
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Multifith © Dl

w

-

0
70

D
70

0

7D

0

To

BINARY CARD NO. SELFLD12
00334 0100 00 0 00401
00335 -0754 00 O 00000
00336 ~0763 00 0 00003
00337 0737 00 2 00000
00340 0340 00 O 00451

- 00341 0020 00 O 00344
00342 -3 00000 0 00351
00343 ~3 00000 0 00351
00344 ~0500 00 0 00447
00345 -0602 00 1 00474
00346 —-0602 60 1 00457
00347 ~0602 60 1 00460
00350 ~3 00000 O 00364
CD351 —0500 00 O 00447
00352 1 TT770 2 00346
003%3 ~-0754 00 O 00000
00354 —-0763 00 O 00003
00355 ~0100 00 0 00376
00356 ~0500 00 O 00447
00357 -0602 60 1 00460

BINARY CARD NO. SELFLD13

. 00360 -2 00000 O 00364
00361 ~075% 00 O 00000
00362 -0763 00 C 00003
00363 -0100 00 O 00376
00364 -0534 00 1 00332
00365 1 71777 1 00366
00366 -0534 00 4 00372
00367 2 00001 4 00310
00370 3 00001°1 00301
00371 0520 00 0 00446
00372 -3 00000 O 00405
00373 -0774 00 1 00017
00374 —0634 00 1 00446
00375 1 00063 1 00301
00376 0737 00 2 00000
00377 -0500 00 O 00447
00400 -3 00000 O 00346
00401 -0754 00 O 00000
00402 -0763 00 O 00003
00403 -0100 00 O 00376

SINARY CARD NO. SELFLDl4

ROUTINE TO GENERATE A SELF-LOADING TAPE ON A7

00330 0340 00 0 00452
00331 -3 00000 O 00335
00332 -3 00000 O 00353
00333 . 1 00001 4 00334

00404 1 77775 4 00356
00405 0774 00 4 00000
00406 0774 00 2 00030
00407 0506 00 4 00475
00410 0601 00 2 00545
00411 0500 00 4. 00514 . ... _ CLA . DP50926ak . . ooy o o s

OP2A
oP28

oP3

OP3A

oP4

‘OP&A

oP5
oP6

OP6A
oP68

oP6ec
oPl

OPLA

oPls

oP2

orP7

oPl6
oP17

CAS
XL
TXL
TXI

TZE

PXD
LGL
PAC |
CAS
TRA

CTRL

TXL
CAL
ORS
DRS #
ORS+
XL
CAL
=1
PXD .
LG6L
TNZ
CAL
ORS #

XL
PXD
LGL
TNZ
LXD
TXI
iXD
TIX.
TXH
ZET
™L
AXC
SXD
™1
PAC
CAL
XL
PXD
LGL
TNZ

T™©I
AXY
AXT
cLA
STO

s

THOC
oP3
oP6
*¢l.4,1

oPs
YARONE
0P50¢10.1
0OP304s1
0P40s1
0PLA
VARONE
OP4y2+~8
0

3

op2 :
¥ ARONE
0P40,1

oPLA

00 -

3

oP2
0P2Be}
«¥l, 1,1
OPlBe4%
OP0y441
BEGIN141,2
BLKTST .
OPl6

15,1
BLKTST,1

BEGIN1, 1,51
2

’
VARONE
ors

»0

'3

0p2

OP6A 44 ~3

[ T

2492
OP50+11.4
CPYBLK#24,2

Y

IN 30
IN 205

- IN1S

70
71
7273, 7%

5687
5687
5687
5687

5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687

5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687

5687

5687
5687
5687
5687
5687

5687 .. .
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ROUTINE
00412 0601 00 2 00546
004213 -2 00002 Z 00415
00614 1 00001 4 00407
00415 0060 00 0 00415
00416 0766 00 0 01361
00417 ~0520 00 0 00456
00420 0020 00 0 00423
00421 0600 00 © 00456
00422 0760 00 0 01371
00423 0540 00 0 00445
00424 0060 00 O 00424
00425 '-0520 00 O 00455
00426 0020 00 0 00440
00427 -0534 00 2 00455

BINARY CARD NO. SELFLD1S .
00430 ~0634 00 2 00456
00431 0534 00 1 00306
00432 1 00014 1 00433
00433 0634 00 1 00306
00434 0600 00 0 00455
00435 0020 DO O 00267
00436 0766 00 0.01361
60437 0760 00 0 01361
00440 ~-0534 00 1 00331
00441 ~0534 00 2 00350
00442 ~0534 00 & 00360
00443 0060 DO O 00443
00444 0020 00 4 00002
00445 © 0003C 0 00515
00446 O 00000 0 00000
00647 O 00000 O 00000
00450 ~-000000000000
60451 +000000000001
00452 +000000000002.
00453 +000000000004

BINARY CARD NO. SELFLDl&

. 00454 +000000000006
00455 0 00000 O 00000
00456 0 00000 O 00000
00457 O 00CO00 2 00464
00460 0 00000 4 00462
D0461 O 00C00 G 00000
00462

BINARY CARD NO. SELFLO17 '
00476 0 00C00 2 00503
00477 0 00000 4 00501
00500 0 00CCO O 00000
00501
00515

g A i i oot 41 2pm W Giwie AL

o~

sT0
TNX
TXI:
TC0A
WPDA
NZT
TRA
ST2
SPRA
RCHA
TCOA
NZTY

"TRA

LX0

SXD
LRA
X3
SXa

- s72

TRA
WPDA
SPRA
LXD
LXD
LXD
TCOA
TRA
10CD
HTR
HIR
ocy
DEC
DEC
DEC

DEC
HTR

HTR -

HTR
HTR
HTR
BSS

HTR
HTR
HTR
8SS
B85S

-END.

. e o N i, o

TO GENERATE A SELF-LDADING TAPE ON A7

CPVBLK#ZS;I

oP184242
OP179401
-

OV72A
*43
OV724

9
oP20

.
ovr2.
0Pl3,me

0v72,2

OVT2A,2

BEGIN3,1
s+lyliel2
BEGIN3,1
ov72
BEGING

1
OP2As1
0P4A42
0P6CH4
.

294

0

0 .
400000000000

1
2

4

[

0

1]
0P50+42,2
OP50 +4
[}

12

OPS50417¢2
OPS0415,4
[ ] i

12

24

CPYBLKy92%

5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687

5687

5687

5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687

5687

5687
5687
5687

3687
5687
5687
5687
5687

5687 .

5687

5687
5687
5687
5687
5687
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ROUTINE TO GENERATE A SELF-LOADING TAPE ON A7
POST PRUUCESSOR ASSEMBLY DATA

545 IS THE FIRST LOCATION NOT USED BY THIS PRUOCRAWM

REFERENCES 7O DEFINED SVMBULS

47 ON
450 BT4
137 NGP
310 oPe
361 or1
376 np2
335 oP3
346 OP4
351 oPs
353 ore
401 oP7
136 SLN
31 XR1
32 XR2
33 R4
451  ONEC
440 OP13
426 OPl4
405  OP16
407  OPL7
415 OPLS
364 OPLA
372  OPLB
445  0P20
331 0OP2A
332  0OP28B
457  0P30
342  OP3A
460  OP40
350  OP4A
462  OP5C
356  OP6A
357 OP6B
360  0OP6C
455  OV72
242  PROP
454  SIXC
135  SLN1
452  TWOC
254 CPY90
453  FOURC
253  MASK6
176 ONBAD
456 DVT2A
30 SLNLP
51 TRCHK

14 WRITE
301 BEGINL
302 BEGINZ
306 BEGIN3

.. ... 267 BEGIN% .

44,
313
5¢
367
324%
355,
3235
352
342,
327,
334

107
4175

21

51
370
267
260y

2863 .

&6

ii

363¢ 403
326y 331
400
343
332

380
368%

440
364

301, 30%
357
441
2725

(¥
o
L
.

442
425, 427,

121

421, 430

375

300, 431y

&35 . .

07, &1lly 457,

&34

56 106y 112

%33

460y

114

LA

&T 6y

124

417



270
446
515
35
41
142
207
220
231
73
127
0
27
101
66
105
124
143
154
165
447
13
140

ROUTINE TC GENERATE A SELF-LOADING TAPE ON A7

BEGINS

BLKTSY

CPYBLK
LOADER
LOADR1
LTBIQC
ONBAD1
ONBAD2
ONBAD3
RELOAD
REWIND
SELFLD
SLNNOP
TAPEA1
TCHECK
TPERRS
TPERRS
TRCHK1
TRCHKZ2
TRCHK3
VARONE
WRITAG
WIBIOC

POST PRUCESSOR ASSEMBLY DATA

265
274,
410,
79
4Q
16y
113
115
125
123
47y
0
12,
14
43
70
111
53
55
57
315
65
i7

317,
124
103,

102

Tis
264
45

344,

NO ERROR: IN ABUOVE ASSEMBLY.

371, 374
445
140

165
50¢ &4y 122y

351, 356y 377

126
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SUBROUTINE STATE (W)

SUBROUTINE STATE {W)

IBM-UWEEG, SINGLE-PRECISION COWELLS METHOD,

14 ARGUMENTS ARE REQUIRED FOR THIS SUBROUTINE.

THEY ARE AS FOLLOHS,

ARGl=X PUSITION COBPONENT
ARG2=Y POSITION COMPONENT
ARG3=Z PUSITION CUMPONENT
ARG4=RADIUS MAGNITUDE
ARGS=X VELOCITY COMPONENT
ARG6=Y VELOCITY COMPONENT
ARGT7=Z VELOCITY COMPUNENT
ARG8=VELOCITY MAGNIYUDE

ARGY=EARTH OBLATENESS CONSTANT, RJ

ARG1O=YIME STEP SIZE
ARGll=X THRUST ACCELERATION
ARG12=Y THRUST ACCELERATION
ARG13=Z THRUST ACCELERATICN
ARG14=NOT USED

ALL ARGUMENTS EXCEPY VELOCITY MAGNITVUDE AND ARG1l4 MUSY BE

INITIALLY SUPPLIED

DIMENSION Wil4) oR{1%}

DO 1 I=1;1%

R{I)=W{l}

DO 10 I=1,3
G=—ol40T654E1T/R {4 a3
Q3=R{(9)8 {2, 0925BT4ET/R{4)j==e2
Qe=5.#{R{3}/R{4}}=#2
Ql=1.+03#{1.-Q&}
XDD=+G#R{1}2QL+R{11)
YOD=+G=2R{2)=QL+R{12}
20D=4+G=R{3}e (1. +Q3={3.-CQ%) }+R{13}
GO 1O 149546041

XP=f {1}

YP=R{2}

IP=R{3}

XKi=XDD

YK1=YDD

IK1=2ZDD

TL=R{10}/72.

T2=R{10)=s%2/8.
RILi=XP+T1=R(5)+T22}DD
R{Z2I=YP+T1=R(6)+T2=YDD
R{3i=2P+T1=2R{7)+72=108
R{4}=SQRIFIR(L)e22+R{2)=e2+R{3)ue2}
GO TO 10 ‘
Ti=T2s4,
R{LI=XP+R{10O)#R{Sj+T1=XDD
R{2i=YP+R{10)=R{6)+TL=sYDD
RI3})=ZP+R{1O)=R{T7)+T1L=Z0D
R{4)=SQRTIF{R{L1)==224R(2)=82+R (3} =wx2)
XK2=XDD

YK2=YDD

ZK2=2DD

{3} SCARBOROUGH
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2C

SUBROUTINE STATE (W) OV

T1=R{101 /6.
RELI=XP+RIL10) = {Ri{B)eTia{dKl¢2.8XK2)}
R{2)=YP+R{10) = (RIS} +¥1a({VK1+2. . #VK2))
Ri{3)=2P+R{10) 2 {R{T7T)+T1a{ZK1+2.82K2})
R{i4)=SQRYF{R{l}#=2¢R{2}2a2+R{3})%=n2)
RISI=RIS)+T1#{ XKL+4. #XK2+XDD)
R{e)=RI6)+TI»{YKL+4,%YK2¢YDD)
REITI=R{TI+TL®{IK1+4 ,#7K2+ZDD)
REBI=SQRTF{R{5)#»x2+R{H)5=2+R(T)un2}
CONTINUE

DO 2C I=1:14

WEI§=R{1)

RETURN
END{1y14050¢04051519050505040,0450)



R I LR L RT Y R it

e e e o, o s G oA ol

1]

T
X
zo

9

EFN

1
P
D

)

5

¥ R - g
s | * 56
b SUBROUTINE STATE (W) L
| ,
g STORAGE NOT USED BY PROGRAM
=G DEC  OCTY DEC  OCT ' ‘
= 348 00534 32561 77461
S . : : '
= STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE STATEMENTS
DEC  OCT DEC  OCT DEC  OCT DEC  OCT -
G R 347 00533 ‘ T )
“ STORAGE LOCATIONS FOR VARIABLES NOV APPEARING IN COMMON, DIMENSION, OR EQUIVALENCE STATEMENT
i DEC  OCT DEC  OCT DEC  OCY DEC OCT
. 6 333 00515 Q1 332 00514 93 331 00513 Q4 330 00512
c O T2 328 00510 X0D 327 00507 XK1 326 00506 XK2 325 00505
: YOD 323 00503 YK1 322 00502 YK2 321 00501 YP 320 00500
. ZX1 318 00476 K2 317 00475 IP 316 00474 «
' LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
-0 DEC oCT DEC  OCT DEC  OCT DEC  oCT
e 1) 312 00470 2) 293 00445 3) 296 00450 6) 305 00461
"ﬁb C)G0 315 00473 E)4 80 00120 E)6 187 00273 v
| " ;
: LOCAT IONS' OF NAMES IN TRANSFER VECTOR
La DEC OCT DEC  OCT DEC  OCT DEC  OCT
: SQRT 0 00000 v re
€ ENTRY PCINTS TO SUBROUTINES NOT OUTPUT FROM LIBRARY
o SQRT '
U g
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
C EFN  IFN  LOC EFN  IFN - LOC EFN  IFN  LOC EFN  IFN  LOC
1 5 00017 3 .6 00023 2 7 00024 - 4 15 00121
i 6 37 00274 10 46 00432 20 48 00435
§C A .
& -
8¢
=
g .
;gb
%
Ey
0
0
D I B T 5 pam e — <

i W o e kel e e 0 2 d ot il g ot

DEC  OCTY

DEC  OCT
329 00511
324 00504
319 00477

DEC = O0CT
311 00467

DEC  OCY

IFN.  LOC
28 00213

omn%ﬁnuniﬁu H AT

o

- -&j N savie - ging %IJ

H

i1 onvTich maYE AR TSI TSRSy o Shosws uirent? - M.

PR SN -1 %



MODIFIED EULER INTEGRATION SUBRDUVINE.

BINARY CARD NO. MEDP3000
00000
00046
00122

BINARY CARD NO. MEDP3001
00000 0600 00 © COL133
00001 = 0500 60 4 00002
00002 0601 00 0 00127
00003 0500 60 4 00001
00004 0771 00 0 00022
00005 0601 00 0 00130
00006 0500 00 4 00003
00007 0400 00 O 00130
00010 0621 00 O 00053
00011 0621 00 O 00061
00012 0621 00 O 00062
00013 0621 00 0 00075
00014 0621 00 O 00101
00015 0621 GO 0 00102
00016 0400 00 0 00130
00017 0621 00 G 00055
00020 0621 00 0 00071
00021 0621 00 G 00057
00022 0400 00 O 00130
00023 0621 00 O 00054

BINARY CARD NO. MEDP3002
00024 0621 00 G 00074
00025 0400 00 O C0130
00026 0621 00 C 00056
00027 0621 00 0 GOO70
00030 0400 00 C 00130
00031 0621 00 C 00100
00032 0621 00 O 00103
00033 0621 00 O 00036
00034 0634 00 1 00040
00035 0534 00 1 00130
00036 0600 00 1 CO003s
00037 2 00001 1 00036
00040 0774 00 1 C0040
00041 0634 00 4 00047
00042 0500 00 0 00131
00043 0601 60 4 C0006
00044 0600 00 © 00134
00045 0020 00 4 00007
00046 0634 00 1 00106
00047 0774 00 4 G047

BINARY CARD NO. MEDP3003
00050 0534 00 1 00130
00C51 0520 00 O 00134
00052 0020 00 0 00070
00053 0500 06 1 00053

MAR

XL3

DEV
S4

X1

ECKSTROM - 1I8BM OWEGO.

ENTRY MAR
ENTRY DEV
ENTRY PRT
SVL COUNT
CLA% 294
STO or
CLA= lv4
ARS i8
5T0 N
LA ¢4
ADD N
STA X1
STA X2
S5TA X3
STA X4
STA X5

STA X6

ADD N
STA X1
STA XD2
STA XD3
ADD N
STA XP1
STA Xp2
ADD N
STA XDP1
STA XppP2
ADD N

STA XL1

STA XL2

STA XL3

SXA #+4,1
LXA Nyl

STZ =#,1

TIX #-1,1,1
AXY =,1

SXA S4s4
CLA 23§
STO= 694
5§72 IND
TRA 134
SXA EXIT5s1
AXY #y4
LXA Nyl
2EY IND
TRA XDP2 =]
CLA #;1 = 0y V#N



MODIFIED EULER INTEGRATION SUBROUTINE. ECKSTROM - IBM OWEGO.

00054 0601 00 1 G005  XPi STO 29l V43N
00055 0500 00 1 00053 X01 CLA #y1 V+2N
00056 0601 00 1 CGO56 XOPL  STO #51 V+4N
00057 0560 00 1 00057 Xp3 LOQ 251 V42N
00060 0260 00 O 00127 FMp oY

00061 0300 00 1 Q0061 X2 FAD 51 V+N
00062 0601 0O 1 CQO62 X3 STO g1 V+N
00063 2 00CCL 1 00053 Tix Xlyisl

00064 0500 00 0 0C131 CLA D1

00065 0601 00 © 00134 STC IND

00066 0534 00 1 CO106 LXA CEXIT,1

00067 002C 00 O 00115 TRA LD

00070 0500 60 1 GCOYO XpP2 CLA g1 V+4N
00071 0300 00 1 00071 X0z FAD #y1 V42N
00072 0241 00 O ©Ol35 FOP TWO

00073 0260 00 0 0QL27 FMp oY

BINARY CARD NO. MEDP3004

00074 0300 00 00074 XP2 FAD #51 V#3N
00075 0601 00 00075 X4 STC 2,1 V+N
00076 ~0600 00 00136 STQ VENP
00077 050C €O C013% CLA TEMP

00160 0300 00
00101 0300 00
001062 0601 00
001C3 -0600 00

00100 ALl FAD =41
0101 X5 FAD =,1
go102 X6 STO =,1
00103 XL2 STQ =,1

- v B o B T S v o Mo S e S S P o B oo S S

00104 2 00001 00070 TiX XDP2ys151
00105 0600 00 00134 STZ IND
00106 0774 0C 0C106 EXIT AXT 251
00107 0560 00 00133 CLA COUNT
00110 04060 0O 00131 ADD D1
00111 0601 00 cC133 STO COUNT
00112 0402 60 4 CCOO5 SuB= 5¢4
00113 010C 00 00120 TZE =45
00114 0120 00 €0120 TPL ®4+4
00115 0500 00 00131 LD CLA D1
00116 0601 60 Co006 STO= 6,4
00117 002¢ GO 00007 TRA 794

BINARY CARD NO. MEDP3C05

00120 0500 00 © ©O0132 CLA D2
00121 0020 00 O COllé TRA #-3
00122 0600 G0 O CO133 PRT STZ COUNT
00123 0534 00 4 00047 LXA S4,4
00124 0500 60 4 €OOO2 CLA= 254
00125 0601 00 O 00127 STO DT
00126 0020 00 O COl115 TRA LD
00127 0 00000 O COOGO DY PiE

00130 0O 00000 O 00000 N PZE

00131 O 00001 O 00000 Di PZE vel
00132 O 00002 © 000060 D2 PZE 192
00133 O 00C00 O 00000 COUNT PZE

00134 O O0CO0O0 O COO0GO IND PZE

00135 +2024000000C0 THC DEC 2.
-00136 O 0CCOO0 O COOO0  TENMP PZE
i By e m e e 8 TR, 5 B e e s S B R B S e



MODIFIED EULER INTEGRAYION SUBROUTINE. ECKSTROM - IBM OWEGO.
POST PRUCESSOR ASSEMBLY DATA

137 IS THE FIRSY LOCAYION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS

130 N 59 15 iby 224 25 30, 35, 50

131 D1 425 64 110y 115

132 D2 12¢

127 DT 2 60, 73, 125

115 LD 67y 126

47 S4 4l 123

53 X1 10y 63

61 X2 11

62 X3 12

75 X4 13

101 X5 14

102 Xé 15

46 DEV ¢

134 IND 44 515 65, 105
0 MAR ¢

122 PRY 0

135 TWO 12

55 XD1 17

71 XD2 20

57 XD3 21

100 Xt1 31

103 XL 2 32

36 XL3 33

54 XP1 23

14 xe2 24

106 EXIT 46y 66

136 TEMP 16, 7

56 XDP1 286

70 XDpP2 275 52y 104
133 COUNT 0y 107, 111, 122

NO ERROR IN ABOVE ASSEMBLY.



-

gAY T ¢ iy ,_ - i s o s B s g ez ‘
3 CLIBE : . /QO ; j 5
& » REAL TIME INTERRUPT SIMULATION. CH B COMMAND TRAP. CONSTABLE. p -4
b . : "
: BINARY CARD NO. TCTRLOOD 5
| [ S : 00002 ENTRY - CTRL1 P 1o
{ TRANSFER VECTOR ol
BINARY CARD NO. TCTRLOO1 @
00000 746325623460 (TES) ;
€ 00001 272567252360 - GEXEC - J
00002 0634 00 4 00131 CTVRL1 SXA IXB4 44 :
TS 00003 0634 00 2 00132 SXA 1X82,2 B
00004 0634 00 1 00133 SXA IXBlyl . ;
00005 ©522 60 0 00000 XECs  S(TES) ,
L4 00006 0760 00 O 00004 ENK By
00007 - 0131 00 0 00000 XCA T SCALED #35
00010 ~0320 00 O 00645 ANA =071777 :
¢ 00011 0767 00 O 00022 ALS 18 MS DESIRED SCALED #1i7 D0
00012 0402 00 O 00647 suB =7.38417 : ;
00013 012000 O 00016 TPL ‘=43
o " 00014 0500 00 O 00646 CLA =01000000 5
. 00015 0020 00 O 00024 TRA .+7 B
00016 0131 00 O 00000 XCA - s
& 00017 0200 00 O 00652 MPY =10,844 NO. OF WORDS SCALED +21 8
! 00020 0767 0C O 00004 ALS 4 NO. OF WORDS ‘SCALED +17 g
] 00021 0340 00 G 00650 cas =0077777000000 ' g
I 00022 0500 00 O 00650 cLA =0077777000000 T
iz 00023 0761 00 O 00000 NOP g;
in \
g BINARY CARD NO. TCTRLOO2 : B
) 00024 0622 00 G 00145 STD CWl SET UP 10CY COMMAND T
g 00025 0766 00 O 02226 WTa8 6 . Lo
00026 -0540 00 O 00145 RCHB - CHl B
=g 00027 0564 00 0 00643 ' ENB =02 g
3 00030 0520 00 O 00155 ZET INIT .
o ¢ 00031 . 0020 00 O 00033 TRA "2 ]
= 00032 0020 00 O 00043 TRA »s9 ;
= 00033 0774 60 1 00316 AXY 20641 E
=2 00034 0500 00 1 00474 CLA SAVEL,l -
= 00035 0601 00 1 00000 $T0 041 :
00036 2 00001 1 00034 TIX 8-241p1 g
4 00037 0774 60 L 00145 AXT 101,1 bl
00040 - 0500 00 1 00641 CLA SAVEZ,1 =
- 00041 0601 00 1 00145 sTO 101,1 | B
. 00042 2 00001 1 00040 . TIx -2,1,1 : b
00043 0500 00 O 00147 cLA LOCA L ‘ , : 3
) 00044 0601 00 O 00015 sTO 13 e
4 00045 0520 00 0 00154 ZET DIND par |
00046 0020 00 O 00050 TRA "2 o
00047 0020 00 O 00052 TRA =3 o
C - @

BINARY CARD NO. TCTRLOO3 ' ‘ ‘

[ : 00050 0500 00 O 00644 CLA =077 ' 4
c 00051 0221 00 O 00642 - - ove =0} : : , >
00052 0520 .00 Q 00153 o ZEY  OFEMOL o e e e e St e s L s e e s e



00053 - 0020 0G0 € 0GCU&3
00054 0500 0C G ©€Ci51
00055 (56C 00 O 00152
00056 0763 00 0 €0O002
00057 0560 00 O CO0150
00060 052C 00 C CO0153
00061 0020 00 0 00066
00062 0140 00 O 00066
00063 0500 00 O Q0651
00064 0763 00 0 ©QOO1
00065 002C 00 O 00054
00066 0774 00 4 00000
00067 0774 00 2 CCOO0O
00070 0774 00 1 00000
00C71 0021 00 € 00001
00072 0634 00 4 00066
00073 0634 00 2 00067
BINARY CARD NO. TCTRLOO4
00074 0634 00 1 00070
00075 -0022 00 © 00076
00076 0564 00 O 00641
00077 0600 00 O 0Cl54
00100 060C €0 0 €C153
00101 -060C 00 C 00150
00102 0765 00 C 00002
00103 0601 €0 ¢ ©C151
00104 -0600 Q0 G CC152
00105 -0140 00 O 0C1l1l0
00106 0500 00 O 00645
00107 08601 00 0 CO153
00110 076C 00 C C0012
001i1 0020 00 O 00113
00112 0020 00 © 0C115
00113 0500 0C O 0C645
00114 0601 CO O 00154
00115 0500 00 C CCOl4
00lle 0621 00 O CCO71
o117 0774 00 1 00316
BINARY CARD NO. TCTRLOOS
© . 00120 0500 00 1 ©€00GO
00121 0601 G0 1 00474
00122 2 00CC1 1 €0120
00123 0774 00 1 00145
00124 0500 00 1 C0145
00125 0601 CC 1 00641
00126 2 00001 1 00124
00127 0500 00 O C0645
001306 0601 0C C CC155
00131 0774 0C 4 0C00O
00132 0774 00 2 0COCOO
00133 0774 00 1 CCOOO
00134 ~-0760 00 C 02000
00135 0020 00 O CO137
- .. 00136 _0020.00

LIBE

4._00001 . .

1XA%
IXA2
IXAl
CENT
TENT

1 X84
I1X82
I1Xx81

TRA
CLA
LDQ
LLS
LDQ
LET
TRA
TOV
CLA
LLS
TRA
AXT
AXT
AXT
TIR
SXA
SXA

SXA
TRLB
ENB
ST2
ST
STQ
LRS
STG
sTQ
TNO
CLA
STO
bCT
TRA
TRA
CLA
STC
CLA
STA
AXT

cLA
STO
TIX
AXT
CLa
STO
TIX
CLA
ST70
AXT -
AXT
AXT
ETTB
TRA

- TRA. .

2+8
SJ42
SJd3

2

SJl
OQFIND
#+5
44
=0200000000000
1

*-9
0,4
0,2
Ol
$GEXEC
I1XA4,4
IXA2,2

IXAl,1
#+1

=()
DIND
OF IND
SJ1

2

SJ2
5J3
#+3
=077717
OFIND

52

#4+3
=QTT1177
DIND

12

CENT
20651

051 '
SAVEL, 1
2-2,151
101,1
101,1
SAVEZ2,1
*”_2, 1,1
=0¥7T717
INIT
054

D92

01

#+2

S Y



LIBE

00137 0772
00140 0061
00141 0766
00142 -054¢C
C0143 00é1

BINARY CARD NO.

00144 0020

00
00
co
00
00

00

00145 -1 00CO0

00146

00147 0021

0 00¢C12

00C

00150 0 00C00
00151 0 0¢0cCoo
00152 0 00Coo
00153 0 00000
00154 0 00CO0
00155 0 000600

00474
00641

LITERALS

BINARY CARD NO.

COOOO

TCTRL

4

OO0 OOOO

02206
00140
02226
00146
00143

006
00001
40000
40000
00072
00000

‘00000

00000
cooao
¢0000
00000

TCTYRLCCY

00641
00642
00643
00644
00645
00646
00647
00650
G0651
00652

00008000 Ccooe
0000C00C000l
googcoooooc2
000000000077
ocoogogoTTTTY
000CC1000C0C0
000007231463
07777700C0C0
206006000C000
2400C0000000

CHl
CH2
LOCA
SJ1
S$J2
543
OF IND
DIND
INIT
SAVEL
SAVEZ

REWS
TCoB
WYB8
RCHB
TCco8

TRA
10CY
10CD
TIR
PLE
PZE
PLE
PZE
PZE
PLE
BES
BES
END

LI A B

1o4
1638445040
1638450510
TENT

CCOCOOOC

101



AR

LIBE
POSY PROCESSCOR ASSEMBLY DAVA

653 IS THE FIRST LOCATION NOY USED BY THIS PROGRAM

REFERENCES YO DEFINED SYMBULS
145 CWl 24y 26
146 CW2 142
150 SJ1 57y 101
151 SJ2 54, 103
152 $J3 55, 104
71 CENT 116
154 DIND 45, 77y 114
155 INIT 30, 130

10 [ XAl 14
67 I1XAa2 73
&6 I1XA4 12
133 IXx81 4
132 IxB2 3
131 IXB4 2

147 LOCA 43
12 TENT 147

2 CTRL1 o

1 GEXEC 71
153 OFIND 52 60y 100y 107
474 SAVEL 34, 121
641 SAVE2 40, 125

0 (TES}) 5

NO ERROR IN ABOVE ASSEMBLY.



BINARY CARD NOC.

BINARY CARD NO.

00000 0760
00001 ~-0600
gocc2 0020

KEYCNOCO
ccooo

KEYUNOOL

00 0 CCUO4
60 4 0CO0O01
00 4 00002

/7

ENTRY

KEYCN ENK

S$TQ=
TRA
END

KEYCN

%
14



LA Wg

POSY PRUCESSOR ASSEHMBLY DATA
3 IS THE FIRST LCCATION NOT USED BY THIS PRUGRAM

REFERENCES TO DEFINED SYMBOLS
0 KEYCN. C

NO ERROR IN ABOVE ASSEMBLY.



ERRANG ERROR ANGLE SUBROUTINE

SUBROUTINE ERRANG {(CUDPHS ,CUDPSSCUDTHS,CDPHSC,CDPSSC,CDTHSC)
IF(ABSF(CUDPHS)-20./57.2957795) 3, 3, 4
CDPHSC=CUDPHS
GO T0 7
IF (CUDPHS) 54 65 &
CDPHSC=-20./57.2957795
G0 T0 7
CDPHSC=20./57.2957795
IF (ABSF{CUDPSS)-20./57.2957795) 8; 8y 9
CDPSSC=CUDPSS
G0 T0 12
9 IF (CUDPSS) 10, 11, 11
10 CDPSSC=-20./57.2957795
GO0 T0 12
11 CDPSSC=20./57.2957795
12 IF {(ABSF{CUDTHS)-20./57.2957795) 13, 14, 14
13 CDTHSC=CUDTHS
60 T0 2
14 IF (CUDTHS) 15, 16, 16
15 CDTHSC=-20./57.2957795
60 1O 2
16 CDTHSC=20./57.2957795
2 RETURN
END(191+40+0+0+051+1,04050:0,0,0,0)

) et

- NP



%

’

"
:

o~
R

@ asic

A

Gl

2

—

1

~

- Maltilith ® Dy

N
o

o

_ERRANG  ERROR ANGLE SUBROUTINE

"DEC
116

e o S i e

STORAGE NOT USED BY PRGCRAN ;—

ocTY DEC  ©CT
00164 32561 77461

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
ocY DEC OCT : DEC  OCT . DEC oCT
00162 3) 106 00152 6) 108 0015

N

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

X = EFN IFR  L0C EFN IFN LoC EFN IFN  LOC
00041 3 4 00051 4 6 00054 5 7 00057
00070 ; 8 11 00100. 9 13 00103 10 14 00106
00117 13 18 00127 14 20 00132 15 21 00135
00146 .

EFN
6
11
16

DEC. 0OCY

IFN. LOC
9 00065
16 00114 .
23 00143

e et g

@

w1 ORI MIETiNNES RIS EASSIEARY o0 Tnoows Taias” .

@ ~



BINARY CARD NO.

BINARY CARD NO.
00000 0776
00001 0020

-HDAT0000
CCO0U

HDAT70Q001
00 0 oO1227%
00 4 00001

HDAT

ENTRY HDAT

SDN 663
TRA 1e4
END



/ /’

POST PROCESSOR ASSEMBLY DATA

2 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
0 HDA7 G

NO ERROR IN ABOVE ASSEMBLY.



BINARY CARD NO. HDASQOCO
00000

BINARY CARD NO. HDAS0OO1
00000 0776 CO 0 01231
00001 0020 00 4 00001

HDA9

44

ENTRY

SDN
TRA
END



e
= POST PRUCESSOR ASSEMBLY LDATA
2 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
0 HDAS 4]

NO ERROR IN ABOVE ASSEMBLY.



BINARY CARD NO.

BINARY CARD NO.
00000 0776
00001 0020

LDB60OCOD
CC000

LDB600C1
00 O 02206
00 4 0CoOO01

LDBo

ENTRY

SDN
TRA
END

LDBS

1158
1:4

Ee 4 m  am em m e em em ome = e e = e = = o e e e =



v
POST ‘PROCESSOR ASSEMBLY DATA

2 IS THE FIRST LOCATION NOY USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
G LDB6 0

NO ERROR IN ABOVE ASSEMBLY.



1525 vr

SUBROUTINE IVISZS{LDIZ22,LC54CSTZ,CT4LD011,LD012,LD013,CDVXZ4CDVYZ,
1CDVZZLDI25,LDI26,L0I3L,LCL,LCLY)
301 IF (LDI22) 2,302+2
302 IF (LCS5) 308,323,308
323 CS5T1=CT+23.
303 LDO12=0
LDO13=4095
LDO11=4095
304 LDO12=4095
LDO11=4095
305 LDO13=0
LDO11=4095
306 LLC5=4095
307 CDVXZ=C.
CDVYZ=0.
CDViIZ=C.
GO 1O 2
308 IF {LDIZ25) 345,309,345
309 IF - {LDI26) 345,310,345
310 IF 1LDI31) 345,346,345
345 IF (CSTZ-CT) 3464242
346 LC1=0
LC5=0
347 LC1J=-4095
2 RETURN
EME(lvl'0'0'0l091119013!019iﬁisio;



i e e g o o B s e B e Bt e o e S e o S s v

Y
&0
O

O

® Waste_

Multilith ® Dl

B A e . ol S v et St <8003

“1SeS

2)

EFN
301"
305
310

S T L_J 3
STORAGE NOT USED By PROG#AH 4

DEC  OCT DEC  oCT

A

At e eyt i e el B

LeLL U

s

.

3

P . .qﬁwéi‘fﬁ-p o

SR
N0 T OV

N

) IOV

t-

~ M
- 5

ATV o
po PR

| P

i

115 00163 32561 77461
LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM

DEC ©CT DEC  OCT DEC OCY DEC  0CT ; DEC = OCT

105 00151 3) 107 00153 6) 109 00155 ,
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OC?AL LOCATIONS

IFN- LOC EFN IFN LOC EFEN - IFN  LOC EEN  IFN  LOC EFN . IFN  L0C

3 00057 302 4 00063 323 5 00067 303 6 00072 306 9 00100

11 00104 306 13 00110 307 14 00112 308 18 00121 309 19 00125

20 00131 345 - 21 00133 346 22 00137 347 24 00143 2 25 00145



10S

326

327
328
330
331

332
11

12
13

333

334
335

339
14

15
- : 16

340

336
337

341
17

18
19

342
344

- e o me o o w me o w wm me

" 4

SUBROUTINE IVIDS (CDVYXS,CDVXB,COVXZ,COVYS,yLLVVB,CDVYZ,CDVZS,CDVIB,
1CDVZZ4LDI22,LC1J,LD012,LD013,CDV,CDVXSP,COVYSP,CDVISP)

CDVXS=CDVXB-CDVXZ
COVYS=CDVYB-CDVYZ
CDVZS=CDViIB-CDVZZ

IF (LDI22) 3444328,34%
IF (LC1J) 336,334,330

LC1J=-4095
LD012=4095
LD013=4095

IF (CDVZS) 11,13,12
CDOVZIS=CDVZIS-.5

GO 710 13
CDVZIS=CDVIS+.5

CDV = INTF{CDVZIS)
CDVZISP=CDVISP+({DV
CDVZ2=CDVZZ+CDV

GO TO 344
LC1J=4095

LDG12=0

LD013=4095

IF (CDVYS) 14,156,415
COVYS=COVYS~-.5

GO 10 16
COVYS=(CDVYS+.5

coDv = INTFI{CDVYS})
CDvYSP=CDVYSP+LDV
COVYZ=CDVYZ+CDV

GO TO 344

LClJd=¢

LDO12=4095

LD013=0

IF {CDVXS) 17,159,118
CDVXS=CDVXS—~.5

G0 Y10 19
CDVXS=CDVXS+.5

CDOV = 1&TF1CD¥X$,
CDVXSP=CDVXSP+LDV
CDVXZ=CDVXZ+CDV
RETURN '
END{13515050+0,0.,1,1
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oy

Q

€ Maste
HERE S B -

‘ %uiﬁli{é@ Dunlighf

570

B s e e e

1DS

DEC
195

DEC

2) 186
EFN IFN
326 3
332 11
334 19
16 26
17 34

STORAGE NOT USED BY PROGRAM

ocT DEC  OCT
00303 32561 77461 ,

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
ocT DEC  OCT DEC  OCT DEC  OCT DEC  oCT
00272 3) - 188 00274 6) 189 00275 :
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS
Loc EFN  IFN  LOC EFN  IFN  LOC EFN IFN  LOC EFN  IFN  LOC
00125 327 6 00136 328 7 00142 330 8 00146 an "9 00150
00154 11 12 00157 12 14 00163 13 15 00166 333 17 00175
00201 335 20 00203 339 22 00207 14 23 00212 15 25 00216
00221 340 28 00230 336 30 00234 337 31 00236 341 33 00242

00245 18 36 00251 19 37 00254 342 39 00263 T 34k 40 00266

J—— pe—— s e e M A S o e e MM e T o e 21 e st
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< W Jove gIRg
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ARGUMENT 1 1§ ?Hﬁ'ﬁﬁgasﬁ OF FILES TG BE SKIPPED GREATER THAN ZERO

'BINARY CARD NO. SKIPNGCO
: 00000
BINARY CARD NO. SKIPNOO1
00000 - 0634 Q0 1 CC020
00001 0634 00 2 00021
00002 0500 60 4 CCOO1
00003 -0734 00 1 00000
00004 0500 60 4 00002
00005 -0734 00 2 00000
00006 0500 00 2 00025
00007 0400 60 4 (00003
00010 0771 00 O 00022
00011 0621 00 O 00012
00C12 0762 00 0 CO000
00013 0522 00 2 ©0027
00014 0522 00 2 00031
00015 0522 00 2 00033
00016 0020 00 © €0O12
¢CG17 2 00001 1 Coo12
00G20 0774 00 1 00000
00C21 0774 00 2 00000
00022 0020 C0 4 CCO00%

00023 #002200000000C

BINARY CARD NO. SKIPNCO2
C0C. % +#0012C0C0C0C0

00025 —-0540 00 O CCO033
00026 0540 00 0 C00033
00027 0061 00 O 00014
g0C30 0060 00 O CCOl4
00031 -0030 0C O 00017
00032 0030 00 O CQO17
00033 2 00C00 0 ©0000
0034 O 00CCC ©

00000

£ B ow K

SKPN

RTN

CH

CwWl

ARGUMENTY 2 IS THE CHANNEL SELECTED

END

CHANNEL A = 1
CHANNEL B = 2

ARGUMENT 3
ENTRY SKPN
SXA RTN, 1
SXA RTN+1,2
CLA# 1,4
PDX Os1
CLA® 2:4
POX 0s2
CLA CH+2,2
ADD= 3.4
ARS 18
STA A

" RDS -
XEC CH+4,2
XEC CH+6,2
XEC CH+8,2
TRA A
TIX | Aglel
AXT 05l
AXT 052
TRA 444
oCT . 2200000000
ocT 1200000000
RCHB CWl
RCHA CW1
TCO8 A+2
TCOA A+2
TEFB RTN=-1
TEFA RTN-1
I0ORP 040,0
10CD 04050

IS THE TAPE DRIVE SETTING



ARGUMENT 1 I$ THE NUMBER OF FILES TO BE SKIPPED GREATER THAN ZERO

* ARGUMENY 2 IS THE CHANNEL SELECTED
# CHANNEL A = 1
& CHANNEL 8 = 2
w ARGUMENT 3 IS THE TAPE DRIVE SETTING
'BINARY CARD NO. SKIPNOCO
, 00000 ENTRY SKPN
BINARY CARD ND. SKIPNOO1
- 00000 0634 00 1 00020 SKPN SXA RTN,1
00001 0634 00 2 00021 SXA RTN+1,2
00002 0500 60 4 0QO001 CLA® 154
00003 -0734 00 1 00000 PDX 051
00004 0500 60 4 00002 ' CLA# 294
00005 -0734 00 2 00000 PDX 052
00006 0500 00 2 00025 CLA CH+2,2
00007 0400 60 4 00003 ADD= 3,4
00010 0771 00 O 00022 ARS 18
00011 0621 00 0 00012 ‘ STA A
00012 0762 00 O 00000 A " RDS *#
00013 0522 00 2 00027 : XEC CH+4,2
00014 0522 00 2 00031 ’ XEC CH+6,2
00015 0522 00 2 00033 XEC CH+8,2
00016 0020 00 0 €0O1l2 TRA A
GGo17 2 00001 1 Q0012 TIX | Ayl,1
00C20 0774 00 1 00000 RTN AXT 0sl
00021 0774 00 2 00000 AXT 052
00022 0020 00 4 CCO004 TRA 4yt
00023 +002200000000 CH ocT . 2200000000
BINARY CARD NO. SKIPNCO2
00C.+ +0012C0000C000 . = 1200000000
00025 —-0540 00 O 00033 RCHB CWl
00026 0540 00 0 00033 ’ RCHA CWl
00027 0061 00 O 00014 TCO8 A+2
00030 0060 00 0 00014 . TCOA A+2
00031 -0030 00 O C0O17 TEFB RTN-1
00032 0030 00 O C0O17 TEFA RTN-1
00033 2 00000 O CO000 CWl " IORP 00,0
00034 O 00C00 O

C0000 - I0CD 05050
. END



ARGUMENT 1 IS THE NBﬂBEﬁ OF FILES TC Bt SKIPPED GREATER THAN ZERD
POST PRUCESSOR ASSEMBLY DATA

35 IS THE FIRST LOCATION NOT USED BY THIS PROGRAH

REFERENCES TO DEFINED SYMBOLS

12 A 11, 164 17, 27 30
23 CH 6y 135 14 15
33 CWl - 25, 26
20 RTN Oy 1, 31, 32
0 SKPN 0

NO ERROR IN ABOVE ASSEMBLY.



APPENDD{ B

Sample on-~line and off-line outpuf.



13%6.0
13I5F60
1398.,0
1355.0
136060
138140
136260
136340
13640
138%.0
13880
136760
13880
13690
13700
137160
143040
153000
1630.0
1730.,0
183060
1930.0
203000
2078660
21300
22300
233060
243040
253060
263040
27300
27990
283040
2930.0

TImE
(SECONDS )
303040
31300
323060
328240
3283.,0
3284.0
328%.0
3I286.0
32870
3288.0
3289.0
329040
329140
329240
32930
3294.0
329%0
329¢% 40

211413.3
2112398
2110643
210888.8
21071 2.1
21053%,3
21038&,2
21017 7et
20999844
209818,7
20963%e4
209452:7
209269¢7
2090861
2089008
2087159
19 683,99
17900101
160501.0
1423%7:1
124873668
107804,8
9171726
8464002
TEBP9 5
6257 7a4
Q49T 7T eb
38294.3
2821060
1958640
1245666
B424e6
6837.6
270665

TRAIL NG
TSe 4
~1098e¢5
-BT4e1
=22%5e7
-21060
19804
“177e4
~161e8
~144¢8
~12709
~112e2
-Beld
~78e3
~61e3
~BM ol
~2Te4
~9el

| 2 X
13,
18
12
1te
10,
e
8,
Te
(.17
Se
Se
L ¥
3o
2e
| Y
Qe
Oa
Oe
Oe
O
Oe
Oe
Oe
Ce
Oe
Qe
Oe
Oe
Oe
Oe
Oe
Oe
Oe

RELATIVE VELOCITY (FPS)

ON - L INE QUTPUT
«831 35,2 =580 0
«88135¢5 -561e4
«B8136+2 ~561e6
=881 372 ~%82e6
«88138.,5 ~56302
«“88139e5 -564 ¢ 4
wBB141e5 -565¢ 1
«88143¢5 =566 60
«88146¢62 -56609
«~88148,5 -567e¢5
«38151¢0 ~568s4
-881%4460 ~568e¢ 8
»BBL5TeS =1 2 XY
«88B161+0 «-%T70e 4
-~BB164&:5 -571e3
-5801 68,5 ~571¢8
- 8829140 -61304
-8T891 o7 ~6T74e4
«8BTI9eS «-T7296¢6
=-~B4BAT o7 -T75e 1
«B2PATeS5 ~-80749
~ 789677 ~-829¢5
=T7505%560 ~-840¢6
= T3057e7 -84107
w«TOBTB» S ~838e2
~65%59240 ~823e9
~60148,7 -796+6
«54321¢5 ~75649
~&48190,0 ~70606
«4183740 ~645 ¢ 4
“I53ATe2 ~573e7
-3083%62 -519.4
-2881065 ~-893,49
~2231360 ~40602

RELATIVE POSITION (FT)
VERTICAL OUT-OF-PLANE TRAIL ING
-183935¢5 ~-314.% ~-18e95
~FTE2e 5 -21 7.4 -4 eH2
-3873e2 -115e1 9603

-949¢ 7 ~60¢1 1580

~894¢5 =590 1593

=839¢5 “5Te6 1606

-~ 78402 -%609 16019

-72962 -564¢0 16431

-6744¢0 ~54¢6 16044

-618e7 -53e9 16e57

-~B64e2 ~52e7 1670

-509¢2 ~51e9 16482

45442 -5065 16095

-39945 ~89¢6 17408

=344¢5 ~480¢6 1720

-290¢2 -84Te7 1733

-23562 ~47T7¢0 17e¢46

-181+0 -85 69 17658

Qe0

VERTICAL
62091
6046
57620
5%419
55615
55011
55607
55,03
54,99
54,95
54,91
S54.87
584.83
54679
54675
54,70
544,66

OUT~PLANE
0s96
1601
1¢04
1605
14098
105
1605
14085
1608
1605
105
1605
1405
105
105
105
105

Qo
Os
Ce
Oe
Oe
Ce
Oe
Oe
Oe
Os
Qe
Oe
Os
Oe
Oe
Oe
Oe
Oe
Qe
Oe
Oe
Oe
Oe
Oe
le
Oe
Oe
Oe
Oe
Oe
Oe
Oe
l1e
Oe
Oe

4093

2095

40935
4095
4095
4095
4095
4095
4098
4095
409%
4095
4095
4095
4095
4095
4095
4095
4095
4095
409%
4095
4095
4095
4095
4095
4095
4095
4095
4095
4095
4095
4095
4095
4095

&b
Q0 :
[+ Mo Oigng’O 0000000000000 OOO

4095
4098

4095
4095

4095
4095
0
o]

RADAR RANGE RANGE RATE

(FT)
1593862
982661
397069
9T77el
91969
8625
805e¢4
748,40
6908
633e7
5768
51948
46269
406e¢4
350462
29445
23945

(FPS)
~86307
~59¢66
~57¢92

-=5T7e48

-%57¢18
-57e39
~5T7e13
=-5Te37
-857e¢27
~-5703
-56¢91

~5T7¢03
-56e¢89
~56e47
~-S56e21

~55¢74
~54¢93

LDIOO

4095
4095
4095
4095

4095
4095
409%
4095
4095
4095
4095
4095
4095
4095
4093
4095



TIMF FRUM PROBLEM START
GFMINIT POSITION .~ INERTIAL
- TARGET IN GEMINIL FRAME
VFLOCTTY — INERTIAL
VECTOR MAGNITUDE
TARGFT POSITION ~ INERTIAL
VFLOCITY — INERTIAL
VECTOR MAGNITUDE
S/C IN TARG. CYLINDRICAL X-Y-Z POSITION
X—=Y-Z VELOCITY
MATRIX INFRTIAL — SPACECRAFT
MATRIX TARGET — INERTIAL
MATRIX INFRTIAL - NAVIGATION
MATRIX SPACFCRAFT — NAVIGATION
.RADAR RANGE — AZIMUTH %Rm — ELEVATION ZAn
"RATE — SINE R - SINE A
GIMRAL ANGLES THETA - PSI — PHI
INTFGRATING ACCELFROMETER OUTPUTS — BEFORE COMP
— AFTER COMP
DELTA V METER READINGS
THRUSTFR ACCFLERATION
NDELTA V TOTAL APPLIED
ERROR ANGLES
TURNING RATFS
ORBITAL PARAMETFRS MU — OMEGA - [OTA

OFE - LINE )Ty

ity

0+17299999E 04

-0.21500326F N8
NelT217291E 06
0.37482695E 04
0.21801280E 08

~0.21562400E 08
0.3948066TE 04
0.21890611E 08
0.17197191€ 06

-0.18165307t 03

0.14561331E-00
~0.86342735€ 00
0.48301446E~-00

~0.15557608E-00
0.86154426t 00
-0.48325722E-00

0414784122E-00
~-0.86292014F 00
0.48323054E-00

0.10000038F 01
—0.26465580t-03
0.22830591€£-02

0.19347981E 06
-0.16779101E 03
0622797436E-02

0.
Oe

D

O

0.29239997F 02

0.2327T1056E-02
PITCH
~0.11635528E-02

0.12911297k~-01

SHEET

'

OATE 11/ 8/65

-0.36073972E 07
-0.91762207E 03
-0.21964563E 05

~-0.37700363€ 07
-0.21860373E 05

~0.89331999E N5
0.15176138E 02

0.74281510&-01
~0.47T729865E-00
-0.87560099E 0O

-0.98500673F 00
~0.17222161E-00
0.10071137€-01

0.98619548E 00
0.16546750E~-00
—0.62394798E-02

-0.22797333E-02
-0.25803135E-03
0.10000014F ©O1

Na4T742T7416E-02
0.16617562E-01
0.26519108F-03

O
0w

YAW
~0.

0.32965243E 01

RUN 7M5-MVS-5.1

0.13602526E 06
-0« 88263404E 05
0.12298762E 05

0.22046330E 06
0.12261964E 05

-0.87350976E 03
~0.26491699E 01

0.98655365E 00
0.16337482E-00
-0.5361457TTE-02

~0.74550607€6~01
0.4T7T57845E~00
0.87542047E 0O

~0.74574780E-01
0.47T748224E-00
0.87547T091E 00

~0026519224E~-03
-0.10000043E 01

'~0.25724678E-03

0.58094794E 01
-0.36700781LE-00

0.62829279€E 01

=N
-0

ROLL

0. 50438696E 00



OFF -Z/NF  ouTPL ). SHEET 2
TIME # 0L.172999499F 04 SFCUONDS.
STMULATED COMPUTFR OUTPUTS UON THIS PAGE,
[ ) 0.17299999F N4 CAll 0.,99999683E 090 CAl2 -0.25132741£-02 CA13
CWTTPR NL.33161255F 01 CAZ21 —0.93626756E—11 CA22 —0.37252785E—08 CA23
COFL 0.95993108F 00 CA3l 0.25132741E-02 Cas2 0.99959633E 00 CA33
CTM e l?559999F 04 CSPSIR D.55925804E~-04 CFX O CX
CDTHM N.B82555%399F 03 CCPSIR 0.999999G9E 00 CFY D. cyY
Ciny 0.12427079F 04 CSTHR  0.20269533E-02 CF2 Oa cZ
TSC 0.1N399939¢ 04 CCTHR  DL.99999794E 00 CDVXS (0.49796902E-00 CXM
CTIDAS 0.1729%9999F N4 CHM1 N.999599794F 00 CDVYS 0.80325780t-01 CYM
CRED 0. CM3 0.91171844E 00 COVZS 0.50933937e 00 CIM
CPHIR 0.62831853F 01 M4 ~0.18290102E-02 Ccov O. CXZ
CPSIs 0. CM5 ~0.41081146£-00 [0 4 0.17529999E 04 cyz
CTHR 0.25132741F-02 CMs 0.41563545E-02 CYD 0.20000000E 03 czz
CUDPHS (0 .59604645F-07 COFEFF —0.,18606968E-02 C5TD 0.12000000E 04 CCRI
CUBPSS 0. CLKL  —0.12788025E-02 CSTDL  0.65000000F 03 cot
CUDTES 0.725132741F-02 CCK2 D413132936E-02 CWSTD 0.23314618E-00 C21l
CDPHSC 0. CCK3 ~-0.10181683E~02 CWSTDL 0.75772510E 00 CCABI
CDPSSC 0. CLK4 —0.2D0427573E-02 CNS 0.70000000E 01 ccasl
COTHSE 0.23271056F-02 CCKS 0.12321033E-02 CTX 0.34000000E 03 CCRBI
CPSIRC 0. CCKF  -0.88551982E-03 CDTX 0.,20000000E 02 CCRSI
CTHRC 0. CCKG D.16961742E-02 CRA 0. CATXBI
CPSBCP 0.62811790F 01 TEST Je CR1 0.21889127E 06 CAPTI
CTHBCP D.42712694F~-00 FIN Oe CDRRD 0.99990000E 04 CSRT1
CPSTIRAM 0.628139593F 01 FP [62% RRDREF 0.33392908E 03 CRS
CTHBM  0,42712772F-00 SW D CRRD 0.99990000E 04 COMGS
CRR1 N.21141621F 06 CRRPI 0.21771100E 06 CRRG 0.21771100F 06 CRR
CSAPT ~0.42225709F-00 CSADPI~0.35190618E-00 CSAPG —0.40428741E-00 CSAPR
CSRPT  0.26960970F-02 CSRNPI 0.14142802€-01 CSRPG  0.26960970E-02 CSRPR
RDGD 0.40950000F 04 CTRR 0.13000000€ 03 CTIR1 0.15800000E 04 CTLRP
TVX 0. TvYy 0. TV Oe TYC
TVX Q0N030000000 TvY 000000000000 Tvz 000000000000 TYC
[ 0% 0 t C4C 0 LCl1o 0 LDID0
1LCL) —4095 LC4D 4095 LCA 0 LoI21
LC? 4095 [ 4095 LCS 0 LDOOS
[ Kok} 4095 1L.CB 4095 N -1 M
11 VALUFS FACH DF XeYeZe AND DELTA ¥
N.29777842F 06 -0.89328323E 05 ~0.T0728532E 03 ~De
0.31331852F 06 -0.8920461TE 05 ~0.11501496E 04 -0
0.32879878F 06 ~0.B9072406F 05 -0.16303751E 04 -0
N.34431585F 06 -0.88786081F 05 ~0.19252704E 04 =l
0. 19656721F 06 ~0.,90832833E 05 —0.40035439E 03 -0
0.20327564E 06 ~.91005729E 05 ~0.40665068E 03 D
0.20694850F 06 -0.91116174E 05 -0.41285703E 03 =0
0. 21073224F 06 ~0.91072698BE 05 ~0.27515465E 03 =0,
0.21446788F 06 -0.91116033E 05 -0.27928787E 03 =0e
N.21810985F 06 -0.91233986E 05 ~0.,13508210E 03 ~0.
N.72186159F 06 -0.91194405¢ 05 ~0e13705246E 03 ~0m
TIMF ZSECHT TRAILING #FTu VERTICAL %FTn QUT-0OF-PLANE X~METER Y—M
1730.0 171971.9 -89332.0 -873.5 0.

DATE 117 8/65

-0«
—0,99999999€ 00
~-0.,37252902E~08
0.25875769E 96
=0.89824490F 05
0.48029104E 03
0.25875769E 06
-0.89824490E 05
0.48029104E 03
0.35970651E 06
-0.88809620E 05
~0.24T12544E 04
0.
0.
0.
0.
Oe
0.
0.
0.
O
Oe
0.,21797321E 08
0.11658516E~-02
0.21889127E 056
0.20269533E-02
~0.55925804£-04
0.15800000F 04
O
000000000000
0
4095
0
0

ETER
De

I-METER
0.

RUN TM5-MYS—5.1

COVT . 0.56932953€ 02
covi 0.29742391E 02
COVF  0.27190562€ 02
COVXB 0.49796902E-00
COVYB 0.803257806-01
CDVZIB 0.93393707E-02
COVXM —0.41508873E-00
COVYM -0.19550854E~00
COVIM 0.20973882E-00
COXD  D.261%5093F 02
CDYD  DL11T745510F 02
CDZID  ~D.79097392€ 01
CXTD ~0.15663639E 03
CYTD —-0.20640697E 01
CZTD  0.47834462F 01
CXRD =-0.18283807€ 03
CYRD =-0.13873315€ 02
CIRD -D.31752948F 01
COXFD 0.26584303F 02
CDOYED 0.4T122745E 01
CDZIFD 0.32242788E 01
CXSD  0.18308564F 03
CYSD 0.B82218567TF 02
CZSD -0.5536B175E 02
CDVXZ 0.
covYZ oO.
CDVZZ O.
CDTW -0.35555398E 03
TPC 0.
TPC 000000000000
ic 4
KC 4
K2C 0
L 0

LDI21 LRDFDI

4095 0



