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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 prcg rarna:

A. Static Simulation -

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

B. Dynamic Si.mu1ation .•

L 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.

5. Logic has been added to the automated output routine to
account for Self-Test (Module III).

Appendix A of thi s 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.

\

-j



.• .2 ••

II. FUNCTIONAL DESCRIPTIONS

This section of the r epor t is intended to pres ent a general simplified
de scr iptton of the Catch- Up and Rend ezvous simulation programs. In this
per.spective functional flow charts are presented without the required inputs
or the simulation outputs but stripped down to the broad functional purpcs es
of the simulation programs.

Dynamic Simulator

The Catch •.Up and Rendezvous dynamic simulation is composed of:

1. 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.

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

Figure 1 is a s irrrpl if ied Block Diagram of the Catch-Up and Rendezvous
Dynamic Simulation Programs which shows the Environment program supplying
the follo~ing quantities to the Executor and Rendezvous programs:

1. 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 again.

The transfer cycle from the Enviz-onrnerrtpr ograrn 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 cal cula«
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 ca1.culated.

The elements of the ine rt ia.l-cto-inavigatton 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
condition of the Computer Running Light.

,. . .



Function Sequence (continued)

The data insertion program indicator is checked and if it is time
for data ins ertion, 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
coordinates.

The calculated values of the gimbal angles and radar data are saved
while they are quantized, along with the accelerometer data, for us e by the
Rendez voua 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 us ed, the
pitch correction rate is limited to prevent excessive cross-coupling of
attitude correction maneuvers.

The equations of rrrot ion 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 te rm is set to the thrust acceleration'
capacity. Also, discretes are set to indicate the zero or non ...zero status of
the lVI'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 r ernatn 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) lor 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 ins ert 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
if he wants to use different radar data for several points used in calculating
~VT'

This program is us ed 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,
usuallyl. 0 second) for all computer cycles which actually are considerably
les s than one second.
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Ill. DETAIL DESCRIPTION OF THE RENDE ZVOUS ENVIRONMENT
SYSTEM

This section is a detail description of the Dynamic Environment Flow
Diagrams found on Pages 52. ,5~, 54! 55, ;j8nd,56./

Dimension, Common, Equivalence

These statements are needed to set up the FOR TRAN program.

SELFLD - Tape A7

The iirststep in the Rendezvous simulation is to generate a s el f-
loading tape containing all the programs us ed in the simulation. This tape
is gerie r ated on Tape A7 by calling the subroutine SELF'LD. 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.

'Input Data

There are four types of input data:

1. Guidance computer output variable names. Thea e names are
used to label the outputs from the simulated gui danc e 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 thes e '
data ca r daLa 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. Thes e data cards are used to simulate MDIU
or DCS insertions or to change any variable in Corntnon after
the initialization of the Catch- Up and Rendezvous rnod es , If
such insertions are not to be made during a given r un, 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 information
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 re,cord 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 value on
that card is tested. If lLIST is non-zero, another card is read. When a
zero value of ILIST is .sens ed; reading of type 3 data is term.inated 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 LOC is tested. If LOC is
data will be read in, stored, and recorded on Tape A3.
the program will not attempt to read type 4 data cards,
4 should be included in the data for the run.

non-zero, type 4
If LOC is zero,
and no data of type

When the end of the first run is reached; the control variable IEXIT
is tested. If IEXITis 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 MQ 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 .rnes sage to the
operators and is sue s 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 ROMBO 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
andv eloc it ies 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 wa ys:

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 f 0, MACNTR f 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 f:. 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 Cow ells 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 s elected; 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 + DI10 - Dr 10 +
Dr 11 .•. DI 11 + DEll +
D113 +. .DI 13· Dr 13 +
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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 Outputs - 71

The outputs of the integrating accelerometers in navigation coordinates
and the total velocity change ( 6V) made along each of the spacecraft axes
are computed by means of rectangular integration. T'her eLs little error with
this method since the spacecrait thrust is either on or off over a complete
time step and the spac ecr aft turning rates are low when thrust is applied.

Computation of Gimbal Angles - 72-602

The spacecraft orbital parameters and the inertial-to-navigation 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, DI21,
may be set on (-) in one of the three following ways:

1. Depress Key 17 on the 7090 control console.

Z. Enter the desired time of STAR T COMP through the input
variable STCT. When the simulated elapsed time reaches
this value, Dr 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
Dr 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)

When LDI 21 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 f:. 0, new values will be inserted for selected quantities at
pres elected times during the simulation. When the time lor 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-oi-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
ta r'get relative to the spacecraft.

The aximuth angle is checked to see if it falls in the range :1:250
• 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 rit the
test is pas sed.

The spa cecr aft turning rates are checked to see that they are no
greater than 1. 50 per second. If the turning rates do not exceed 1. 50 per
second, the radar iniormation can be used accurately in computations.

If the radar angle tests and the turning rate tests are all passed,
Dr 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 Dr 00 is set (+). This rrre a.ns that the guidance computer will not
read any iniormation 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 bas ed 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 Yaxis inters ecting 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 purpos es only. It is not
us ed 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 fh e value 308 (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 nurnb er 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
des cribed in Part II of this report. When the computed number of words
has been written, 'the operation of the simulated guidance computer is
interrupted in the .Executor subroutine, and transfer is back to the Environ-
ment program.



Error Angle Quantization - 404- 419

1£the control variable LDB is set to a non-cs er o 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:

1. Simulated time (T) is lOB econds o r les s 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 lVI's is dis-
pla ying 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. Key 15 is down or

5. IOLP'~ O.

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 inc luded in Appendix B.

In addition to the single line output,
written on Tape A3 at periodic intervals.
is included in Appendix B.

two pages of off-line output are
A sample of each of these pages

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 vaIue of the variable DELAY. For example, if

COINT = 50
DELAY = 0

two pages will be written out at

, T = 0, 50, 100, 150, etc.
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Output - 406-142 (continued)

If COINT :::100
DELAY = 20

two pages will be written 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 us ed to govern both on-line and off-line output. Thes e 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 us ed, 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 us ed, they will be subjected to two magnitude checks. If the roll error
is greater than O. 04 radians, the yaw and pitch errors will be neglected. Ii
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-
putedand 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 dis crete 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 prope r 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.

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

(e) .LDI11 is (-), or LDI 11 is (+) and CTTO = O.



o 17 '"

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 lVI's. The -X thrust term is computed
as follows:

(a) Ii 6Vx= 0,
X thrust term = 0

(b) When 6vx is (+)
Ii 6vx> CATXBA - O. 5

X thrust term = CATXBA

Ii 6Yx <. CATXBA- 0.5
X thrust term =6 VXB

r •

(c) When t~j.vX is (-)
Ii 6vx < CATXFW - 0.5

X thrust term = CATXFW

where:

If . 6vx > CATXFW - 0.5
X thrust term = 6vXB

6vx = value on the X channel of the lVI's
6VXB = velocity change to be added along the X axis
CATXBA = thrust 'capability of the Aft X axis thruster
CATXFW = t!lrust 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 thrus tcapactty;

IVI Discretes - 21-506

The three IVI channels are checked for zero readings'. The following
discrete signals are genera'ted for the guidance compu~er as a result of
these tests: '

Zero
Non-Zero

6vx
.LDI31 +
LDI31 -

6vy
LDI25 +
LDI25 •

6vz
LDI26 +
LDI26 .•
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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.



CA 11
CA 12
GA 13

• •
CA 21
CA 22
CA 23
CA 31
CA.32
CA 33

CAPTI}
CATXBI
CCABI ..
CCASI

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

CCPSIR -.

CCRr]CCRSr
COI
CZl '

CCTHR

CDEL

TABLE 1

GUIDANCE COMPUTER OUTPUT VARIABLE NAMES.

Elements of the n.avigation axes to body axes coordinate trans-
formation rnat r ix (A 11 .• A 33).

See note at end of this table.

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

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

See note at end of this table.

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

Orbital angle between successive intermediate velocity
corrections (8).



CDPHSC}
CDPSSC
CDTHSG

CDRRD·

CDTM

CDTW

CDTX

CDV

CDVF

CDVI

CDVT

CDVXB}
CDVYB
CDVZB

CDVXMl
CDVYM
CDVZM

- 20 •..

TABLE 1
(continued)

Spacecraft attitude error angles (roll, pitch, yaw). (60SC'
6osc,· /::::.\y SC),

Range rate error (reference range rate minus range rate).6iR' . .

Time interval between successive intermediate velocity
corrections ( ~TM)' .

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 ( 6tw)'

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

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
( /::::.V). . .

Estimated velocity change (braking impulse) necessary to match
velocities of target and spacecraft at intercept ( 6Vf).

Velocity change necessary to match positions of target and
spacecrait( /::::.Vi)'

Total velocity change necessary to match positions and velocities
of target and spacecrait (Rendezvous). 6vT

Desired velocity changes along the body X, Y, and Z axes
. (/::::.Vxb'6Vyb' /::::'Vzb)··

Negatives of the desired velocity changes along the navigation
axes (~VxM6vYM' 6VZM)' .



CDVXS}
CDVYS .
CDVZS

CDVXZ 1
CDVYZ
CDVZZ

CDXD}..CDYD
CDZD

CDXFD]
CDYFD
CDZFD

CFX JCFY
CFZ

.CM 1
CM3
CM4
CM 5
CM 6

- 21 ,.

TABLE 1
(continued)

Velocity changes to be placed on the ~V meters ( ~V}CS'
. 6.VYS. 6v ZS). .

Present readings of the 6V meters (6Vxo' 6VyO'
l::NzO)'

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 (6X, 6Y,
62).

Estimated velocity changes (braking impulses) along the target
axes necessary to match target and spacecraft velocities at
intercept (~Xf' 6Y£, 6,if). ,

Sensed velocity changes along the navigation axes (FX' Fy,
FZ)'

Constants used in computing spac ecraft position, in target
coordinates (CM 1,· CM 3. - eM 6).

eNS Updated constant used to determine 6x, 6v, and. 62 in
the smoothing proces s (NS)'

COE~F

COMGS

( '.--'"

CPHIB::
CPSIB·
CTHB

Quantity us ed in computing Clohes sy- Wiltshire coe£fici'ents
(COEFF). '

Spacecraft 'orbital angular velocity assuming the spacecraft is
in a circular orbit with radius equal to the last computed value
of , .r S ( uJ S)'

Spacecraft roll, pitch and yaw angles read from the spacecraft
platform, gimbals (Qb' 0b' Vb)'
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TABLE 1
(continued)

CPSIBC.} Commanded spacecraft attitude angles (pitch and yaw).
CTHBC computed in a pitch, yaw sequence (Obc' VI bd.

I;
CPSBCP I
CTHBCpJ

~'.

CPSIBM}
CTHBM

CRA

CRLO

CRR

CRRD

CRRG

CRRI

CRRPI

'CRS

CR 1

Commanded spacecraft attitude angles (pitch and yaw) computed
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 ( 1j!'bc' 0bd),

Computed spacecraft pitch and yaw angles necessary to obtain
radar lock-on nrbm' 0bm)'

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

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

In Catch- Up: Value of radar range transmitted via the DA~.
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)'

Range rate (itR).

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

Radar range read from the radar every comp~ter cycle (RRI)'

Radar range read £l'om the second sample taken in the two-
. point comparison routtne (RRI'). . .

Di,sta~ce from ge~center to the spacecraft (r S),

The average radar range the last time the range rate calculations
were per£ortri~~(R 1').. .'

. - .



CSADPI

CSAPG

CSAPI

CSAPR

CSPSIR

CSRDPI

CSRPG

CSRPI

CSR,PR

CSRTI

~ 23 -

TABLE 1
(continued)

Sine of the radar elevation angle from the second sample of
the two-point comparison routine ( sin aI).
The compensated value of the sine of the radar elevation angle
the last time a good radar point was taken. This parameter is
displa yed on the MDIU (s in a' G)'

Sine of the radar elevation angle read from the radar and
compensated for rne a eurernent e r r or s (sin all)'

In Catch- Up: Compensated value of the sine of the radar
elevation angle transmitted via the DAS. This parameter is
updated every cyc l e if a good radar point is taken.

,In Rendezvous: Compensated value of the sine of the radar
elevation angle us ed in the relative position computations and

e
transmitted via the DAS (sin a"}. '

Sine of the second rotation (yaw) in coordinate transformation
from ~odYJaxes to radar line-oi-sight (sin 7jJ R)'

Sine of the rada r azimuth angle from the second sample of the
two-point comparison routine (sin rr")'

The compensated value of the sine of the radar azimuth angle
the last time a good radar point was taken. This parameter is
displayed on the MDIU (sin I'd).

Sine of the radar azimuth angle read from the radar and com-
pensated for, mea sur ernent errors (sin 1'i)'

,\.y
, In Catch- Up: Compensated value of the sine of the radar
azimuth angle transmitted via the DAS. This parameter is

. upclated every cycle if a good radar point is taken.

, In Rendezvous: Compensated value of the sine of the radar
az imuth angle used in the relative position computations and
transmitted via the DAS(sin r').

See note at end of this table.



CSTD

CSTDL

CSTHR

CSTZ

CT

CTD

CTDAS

CTDV

CTLRP

CTM

.• 24 ".

TABLE 1
(continued)

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

Time difference between' radar position measurements, corrected
for lateness of the radar measurements (tdl)'

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

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 = tOl a
malfunction will have occurred and the IVI zeroing loop will be
te rmina ted (to)'

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.

Afte-r the first thrust, the time interval between the midpoint
of a thrust and a predicted spacecraft position after that thrust
(T

D
)·· .

Elapsed time since initialization of mode. Read during each
cycle through Executor. CT and CTDAS are equal except
during execution of the self-test. (tDAS)'

Time at which the first thrust should be applied (T l:::"V)'

Time of the last relative position computations (tLRP)'

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. Inc r erriented by 6TM to
give the times of application of the intermediate fhzuata (TM).



CTRR

" ~(t
CTRI

CTX

eUDPHSI
CUDPSS
CUDTHS

CWSTD

CWSTDL

, ' i t :
--:

CWTTPR

ex JCY
cz

eXM}
CYM
CZM

eXRD}
CYRD
CZRD

eXSD}
CYSD
CZSD

eXTD}
CYTD
CZTD ,

; - 2.5 ~

TABLE 1
(continued)

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

The time the last range rate calculations were performed
(tRl: ).

Time constant 'incremented by 6TX' Used as a logical timer
in the gathering of radar data ('FX)'

Unlimited values of spacecraft attitude error angles (roll,
pitch, yaw). (6. (/JSC' 6GSC' 61jf SC)· '

.Product ofCOMGS( W S) and CTD (TD).

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

Orbital angular distance to Rendezvous (WTtpR)'

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 (X M YM, ZM)'

Velocities along the target X, Y, and Zaxes required for
Rendezvous in the desired time CXR, YR, ZR)'

Aggregate velocity changes along navigation axes required for
R.ende.zvou,s. Divided by CNS to give CDXD, CDYD, and CDZD.
(XS' YS, ZsJ· .

Spacecraft velocities along the target X, Y, and, Z a?,es fom-
.puted from .one .paIr of position measurements (Xt, Yt, Zth

•



CXZ .}"
CYZ
CZZ

I , FIN}
FP
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TABLE 1
(continued)

Values of CX, C Y, and C Z extracted from the radar data
table used in calculating CXTD, CYTD, and CZTD.
(Xo' Yo' Zo)'

See note at end of this table.

IC Floating index us ed 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 Subs c r ipt index us ed for extracting data from the radar table
for us e in the ernoo thi.ng equations (K).

K2C Counter denoting the number of points yet to be smoothed.
Ranges from zero to seven (K2).

L

LeI

LC2.

LC~"""

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

Logical.choice serving two purposes:

a) Initialized (-) to permit zeroing of the 6v meters when
the mode is initialized. Set (+) when all 6v 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).

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).

Logical choice always (+) prior to and always (-) af.ter START
COMPUTA TION time (LC 3).



l..C7:'·

Lea,

LCIQ')

LC4C:

JLC4D;

..zr-

TABLE 1
(continued)

Logical choice serving three purposes:

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

b}Set (+) just prior to the computation of predicted radar
pointing angles 80 seconds before a thrust. Reset (-)
when the computations are completed.

c) 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 (LO 7):•.

Logical choice serving three pu rpo s e a t

a) Set (+) to allow initializing IVI outputs to desired
velocity changes. Set {-} during the initialization.

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

c) 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 (f) just before prediction
equations are solved (L08)~.

Logical choice set (+) when it is time to perform the range
rate ca.l cul.at ioris v Set (-) after these calculations are per-
formed (LCI 0) j •

Logical choice set (+) in all modes except Catch-Up to permit
an initializing pass of Catch- Up when switching modes (LG4Cy,..

Logical choice set (+,) in all modes except Rendezvous to permit
an initializing pass of Rendezvous when switching mode~ (L04D)~.



LGl\J:

LCA

LCS

LDIOO'

LDIZl'

LDOOS;

M

N

RDGD

RRDREF

, , sw }
TEST
TPC ..
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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 (LGIJ.)j.

'.
Logical choice initialized to zero. Ifa 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 COMPUTATION
button has (-). or has not (+) been pushed (DI 21).

Discrete output to turn Computer Running (STAR T 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. Al1 other times M equals one
(M).

Control variable used in the two-point comparison routine.
N is set to .;.1 prior to taking the Hrst 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 samplehas been taken (RDGD).

Reference range rate (RRREF)'

See note at end of this table.

TSC Time at which START COMP was pressed.
->

\. .



TVX}TVY
TVZ ..
TYG

NOTE:

TABLE 1
(continued)

See note at end of this table.

These quantities are used only in Module III.
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TABLE 2

INPUT DATA SUPPLIED ONLY ONCE F'OR
OF DYNAMIC SIMULATIONS

(Type 1 Data)

EACH SET-

COLUMN FUNCTIONVARIABLE

Card 1 (FORMAT: l2A6)

1- 6,
7-12

.REM'( 1)
REM ( 2)

First output variable name
Second. output variable name.

67-72 Twelfth output variable name.REM (12)

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

Card 14 (FORMAT: 12A6)

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

49-54
55-72

REM (l6S)
Blank

. 16sth output variable name.

• <.



TABLE 3

Blank
'" ,NDATEl1
'>":::""--Blank

NDATEZ
,..... . -' Blank

NDATE3,:
Blank .

. NRUNl"
NRUNZ.

VARIABLE . FUNCTION

(FORMAT: !IX, WI"." la, IX;U, -mC':A6*J~~~ •...: ...,.
&'t '. ~S';a;:'~7··~i:;:>~<~~

Monthof y~ar. . ;$tI~rt~d~W;
Day of year.

1 'IN~tiT DATA SUPPLIED .FOR EACH DYNAMICSIMYLATION'1 ..
j .< Type 2 Data)'

1..•11
."12-13:,

14
15...16
17
18-19
20·29

'. 30-35
:36-41

Year.

Run designation.

CTE
COINT.

.',.

Time to .terminate run (sec.) •
Time at which START COMP is to be

',pushed (set. ).
Value to which timem the environment'
will'be i~~tialized (usually zero)(s~c.l/

.: Elapsed timeirom lift"'off( sec , }, '..'
Number of simulated seconds betW~en'
successive tw9-page outputs. . .

. '...Amount by which two•.page output time
will be biased (sec~ ). .

.EOP
STCT

CTZ

Maxim1lll'l radar range' which' will cause <

one Ih,.e· to -.be writt"en- out .-during each '.
cycle through the envixonment (it.-.> •.
Number of s.imulatedseeOlids pel' time

. increment (usually l~0).,. .
- :.Titne interyaloverwhich'reverse·inte-'·

gratioiib to be earriedout( see.:}•. ·
. :. ". --
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TABLE 3

(continued)
,'. '-,

VARIABLE '" FUNCTION

CAPT
COMGT·,

Card 3 (FORMAT: . DEll. 8). (continued)

•.Target orbital period (sec.). ;;.::,
.:.Target orbital angulat,velocity"WT
.(radl see). . . ..

::Target orbital radius, rT (£t/)~.:;.

. ','

CSRT····:· ..'

Card 4 (FORMAT: 6E12.B).

1-12 '
13-24
25-36
37-48
49-66
61-72

XI
YI
ZI
DXI
DYI
DZI

.--~.' .. . '

".Spacecraft initialization pa.rametef~ •.
•See note at end of this table.,··' .

CardS (FORMAT: 6EI2.8)

.. 1-12
13-24

·25'-36 .
37••48
4~-60
61-72 .

XTI
YTI
ZTI
DXTI
DYTI

.DZTI
',', .

'"-'''

. . . . " .. . . . . :.'. .' ',':'.: .-

.Target initialization parameters.
See note at endo£ this table.

',: "

Card 6 (FORMAT: 6E12~8l

1.•12.
. 13••24·
:25-36 .....
'37-48
49-60
61-72

"

. .,-

Radar elevation angle bias constant. " ..
Radar elevation angle slope. con_tanto' ..

. Radarazunuth angle bias cons tant,. ,
. ,



COLUMN VARIABLE

••33 •.

TABLE 3
(continued)

FUNCTION

Card 7 (FORMAT:6EI2. 8) (continued)

I,

37-48'
49-60
61-72

CCRS
COcz, ,

"

Card 8 (FORMAT: 6EI2.8)

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

A 11
A 12
Al3
A 21
A 22
A 23

Card 9 (FORMAT: 6EI2.8)

1~~J
A 33

AKX 11
AKX 2
AKX'3

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

I. Card 10 (FORMAT: 6E12.8)

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

AKX 4

'AKY 11-
AKY 2
AKY 3
AKY 4
AKZ 1

I,

) .

Radar azimuth angle slope constant~,
Radar range rate bias constant (It! see).
Raparrange rate weighting factor
(ft'2/sec).

Elements of the spacecraft to inertial
coordinate transformation matrix.

Elements of the spacecraft to inertial
coordinate transformation matr ix,

Platform miSalignment and scale
factor matrix elements.

x accelerometer bias constant (ft/ sec2).,

Platform misalignment and scale factor
matrix elements.

Y accelerometer bias constant (it/ sec2).
Platform misalignment and scale factor
matrix element.



~.. :

.... .-.

TABLE 3
,(contimred]

AKZ z1,' •
AKZ 3<~
AKZ4

XKP'1 J
XKPZ"
XKP3

, ' ,

,Plat£orm misalignment and scalefactor.,:-
'matrix elements. . "- ,

,"Z accelerometer bias constant {!tlsec2).·· -

VARIABLE.' .. ,." ,FUNCTION

Spacecra£tpiteh rate gain !actors~ :t; ... .", .
" "f

,,'Card 12, (FORMAT: 6E1Z.8)·

1-1Z ' XKR
13-Z4' XKY
Z5-36 CCR
37 -4i ' Bleak L~ ""AX4,...it,;. ~\fL",Jt.
Card U (FORMAT:

..Spacecra£t roll rate gaill factor.
Spacecra!t yaw rate gain factor.
Radar range tolerance constant (ft.).
T+4Rv ..s."t"','TNQ\i.5 ~O\."~ "

. ':

,I

ITH (1)
ITH (Zr
ITH ( 3) ,
ITH ( 4),

· ITH (. 5),;,-,'
ITH ( 6)

· ITH ( 7)
·ITH ( 8)
ITHJ '9)
'ITH(lO)

Variables used to control,', in sequence, " ; ,',
the thrusting maneuvers execwted during,

'a Rendezvous mission. If a particular,'
'cITH is equal to zero, the thrust maneuver .:
'associated with that ITH will not be made;
if the ITH is not equal to zero, the thrust,
will be made.

--.-;

- - .....

=0', , Input data gives initial positions
and velodties for spacecraft and target,.'
in earth centered inertial rectangular "
.. -. . . .

coordinates. '
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TABLE 3
(continued)

COLUMN VARIABLE FUNCTION

Card 13 (FORMAT: 1013, 716) (continued)

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

43-48 MACINT

# 0, Input data gives initial spacecraft
position and velocity in target centered
curvilinear coordinates.
= O· No effect.

I .

49••54 MODC:R

f. 0.' Reverse integration will be used
to derive initial conditions for the
Rendezvous problem from the input data.
<1: Rendezvous mode selected.
; 1': Catch- Up mode selected.
>L Pre-launch mode seled:ed.

55-60 NPF

61-66 LaC

L
67 ...72- LMDI

Additional mode s election must be
made with special data inputs.
Number of time increments per complete
integration cycle (usually 1.0).
= 0,. No effect.

f. O. Will cause data to be assembled for
curve plotting. Type 4 data inputs must
be included. >__,_-)

= 0~ No effect..
<: 0:. .Simulated inputs for an operational
simulation will be read in and inserted at
the J;>ropertime.
) 0,:', S'irrrula ted inputs for a FOR TRAN
simulation will be read in and inserted at
the proper time.
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.TABLE 3
". •.."(continued)

..•.COLUMN:.·· VARIABLE
"<

FUNCTION
"'." .

Card 14. (FORMA T: 1216)

'13-18

"=0.. No effect. .' " ....'.
1: 0.• Quantize aecelerometerdata.

.' :: O. No effect.. .,... '.'.'.
1: O. Quantize gimbal angle data,

.'= O.No effect. . .
,,' '. f. O. Quantize radar range.'

= D.:\. No 'effect. .
-I 0:" Quantize the sines of the radar.
angles.
= 0., .No effect.
/: O. Limit radar range to a maximUm
value of 1, 510~797 ft.
:: 0", No effect.

"'I:~Oil' Quantize spacecraft attitude error"·
'angles -.

LFDI = 0:,' COIi~rol the spacecraft to the'
" ',.J . attitude commanded .bythe Ceminl:,

';'·~.~~JAr,; ..t:w~~>J~l,.' .' •. computer ifCRLO I: 0.,,;:;:·' ';~,,,~t:~~~:· ....~... .r .'

. . ~";~'" ". . )0., Prior to START COMP control the,
•spacecraft to hold radar line-of-sight to
'the target. After STAR T COMP' control
, the spacecraft to 'the attitude conunanded
'by the, Gemini computer pro~ded the othe':r
necessary conditions are met .

.' '= 0,( Following the completion of the pre;" .."
" sent 'run, 'data, cards for another run ,will'

'be read in.

. .~...

.'

LSRA,'

LDB, '

'I: O/'· The present rUn is the iast':: The
program wili stop when the present run '
18' _oo~plet~d.,: .. '. '; -'.. .._.\:-;~~.::.
;:.:'(Y· '. 1\.\{}".~~ (J~'.'Ti~~:r.'..".:-.,:

.- ..; , .•..

'J;:~, ·{$ttt.r- ':.T'~'~!:;.,'~~:.¥~~.j).~Jf*~, '

>; ....

J

;I. ".
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TABLE 3
. (continued)' - ....

" ··.·','·<.;:~/:i'COLUMN'; VARIABLE·····
:.-; ", " , .. i,.'

Cardl:5_(F~RMAT: 01Zi~E~l.:~. J ..
.KEYSET·' Octal pattern of desiredMQ

. "', ,..' ...-i> .... Key.DOWN = 1, key UP = O.
" amnk \?~;d~Aff te:t{1J") . ·~r>;~~ljt..L".fJ,.~~rcfJ .

key settings{ ...

......•

The spacecraft and target initializationparameter~ha.ve
different meanings.· depending 'upon ,the values of the ,

..•.~:et)vironment control vadables MACOP. andMACNTR • •.. . - .

... ::U MACOP =O~ .. :, .: ..

. , XI.:}
YI

. ZI '.. . DXI}·.'
DYI

·.DZI .

XTI}'"•.' YTI
'·i'- ZTI .••.......

DX.TI..J....,. PYTI, .
DZTI'

.. Spac:ecra.ftposition (ft~)._.

. - .. .

.. Target position (ft. ).~"

. Earth centered
. .inertial ;rec:tangu,l;
. .coordinate"frame.

'.

.. .

.Target velocity (if/see) •

1£ MACOP~ 0 . and
'. MACNTR = .0.
I. Longitude,. Q-F (degrees)

, Latitude, OF (degrees)' .'. I

i),Radius; rt. F (ft) , ..
. .Flight Path Angle, .0' . F (.c!~grees)
-:Headi~g Angle, V)',F (degrees) ..
: Velocity, VF (ftTsec). d. '. '.
. Longitude, Q'l' (degreesf
Latitude, ~T(degree's)' '.

.."Radius; ..'/'( T (it. ). ".' " ....
Flight Path Angle, ':"( T (degrees)

" Heading'__Al;lgle, . VI T( degrees) .., "
,N!~9~ity;-;y'T(itl se~): .' ..

. '.- . "-:~~:,~,~~~.:; ::',-' ':.; ;:>:.~'. ... - .. ;

. ~.. .

.,

.Eartheentered ..
inertial polar.
coordmate ii-am
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. TABLE 3
(continued)

• t,'

.VARIABLE: .FUNCTION

.•...~~~~~::.:.:.::=:..:.:~O=-·.:.l Z::.;> (continued).

",If MACOP) 0: and
MACNTR~().·· .

~~~}. ··::~t~::a(~~.).
~~~~}

-:" ,""

.~ I ",,-

Spa;cecraft .. .
~elocity (it/see) .

.'.Target· centered
"curvilinear.
'coordinate frame~.·.

. .

.-
. -r

.. ' ~"

,', ,.., "

.:.
. .
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TABLE 4

INSER TABLE DATA
FOR DYNAMIC OR STATIC SIMULATIONS

(Type 3 Data)

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

COLUMN

1- 6

7-21

22-36

37-40

TABLE

S LIST

T LIST

D LIST

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 nam:es and the associated ILIST
subs cripts:
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l' .
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

~'i 7 AKXl 42 CCAS!. ,

l 8 AKX2 43 CCKI
9 AKX3 44 CCK2

10 AKX4 45 CCK3
\.11 AKY1 46 CCK4

12 AKY2 47 CCK5
13 AKY3 48 CCKF

.14 AKY4 49 CCKG

l 15 AKZl 50 CCPHIB
16 AKZl 51 CCPSIB
17 AKZ3 52 CCPSIR
18 AKZ4 53 CCR-
19 ASFX' 54 CCRB
20 ASFY 55 CCRBI
21 ASFZ .56 CCRI
22 CO 57 CCRS

\.
23 GOl 58 CCRSI
24 C2 59 CCTHB
25' C 21 60 CCTHR
26 CA 11 61 CCWSTD
27 CA 12 62 CCWTDL
28 CA 13 63 CCZT
29 CA21 64 CDEL:

r; 30 CAZZ 65 CDRRD
. , 31 CA23 66 CDTM
I I

32 CA31 67 CDTW
33 CA3l 68...78 CDTWT
34 CA33 79 CDTWX
35 CAPT 80 CDTX
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,

.SUBSCRIPT SYMBOL SUBSCRIPT SYMBOL

81 CDV 116 CNYC
82 CDVF 117 COEFF
83 CDV! 118 COINT
84 CDVT 119 COMGS
85 CDVXB 120 CPHIB

, 86 CDVXM 121 CPHIBC
rl 87 CDVXS 122 CPSBCP

88 CDVXZ 123 CPSIB
I , 89 CDVYB 124 CPSIBC

90 CDVYM 125 CPSIBM
91 CDVYS 126 CR 1
92 CDVYZ 127 CRA
93 CDVZB 128 CRLO

l : 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 135 CSADPI
101 CDZD 136 CSAPG
102 CDZFD 137 CSAPI

\.: 103 CFX 138 CSAPR
104 CFY 139 CSPHIB
105 CFZ 140 CSPSIB
106 CMl 141 CSPSIR
101 CM3 142 CSRDPI
108 CM4 143 CSRPG
109 'CMS 144 CSRPI
110 CM6 145 CSRPR
III CNPC 146 CSRT
112 CNS 147 CSRTI

I
I 113 CNVX 148 CSTD,

li4 CNVY 149 CSTDL
115 CNVZ 150 CSTHB
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SUBSCRIPT SYMBOL SUBSCRIPT SYMBOL

151 CSTHR 196 CYSD
152 CSTZ 197.•207 CYT
153 CSWSTD 208 CYTD
154 CSWTDL 209 CYZ
155 CT 210 CZ
156 ' CTD 211 ezM

V
157 CTDAS 21? CZRD
158 CTDV 213 CZSD
159 CTHB 214-224 CZT
160 CTHBC 225 CZTD
161 CTHBCP 226 CZZ
162 CTHBM 227 DELAY
163 CTLRP 228 DONPRT
164 CTM 229 DT

i 165 CTR 1 230 DUM1I,

l 166 CTRR 231 DUM 2
167 CTTG 232 DUM3
168 CTW 233 DUM4
169 CTX 234 DUMS
170 CUDPHS 235 DUM6
171 CUDPSS 236 DUM7
172 CUDTHS 237 DUM8
173 CWSTD 238 DUM9
174 CWSTDL 239 DUM10
175 CWTTPR 240 DUM 11
176 CX 241 DUM12
177 CXM 242 DUM13
178 CXRD 243 DUM14
179 CXSD 244 DUM15

I 180-190 eXT 245 DUM16
\: 191 'CXTD 246 DUM17

192 CXZ 247 DUMIB
. , 193 CY 248 FIN
I', 194 CYM 249 FP

195 CYRD 250 FXP
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SUBSCRIPT SYMBOL SUBSCRIPT SYMBOL
-':'

251 FXPP 286 LDI13
252 FYP 287 LDI20
253 FYPP 288 LDI21
254 FZP 289 LDI22
255 FZPP 290 LDI25

, 256 GC 291 LDI26
257 IC 292 LDI31
258 IEXIT 293 LDOOI
259 IOLP 294 LDOOS
260 IWRITE 295 LDO 11
261 K2C 296 LD012
262 KC 297 LD013
263 KWRITE 298 LD062
264 L 299 LD063
265 LCI 300 LFDI
266 LCIJ 301 LOT
267 LC2 302 M
268 LC3 303 N
269 -LC4A 304 PHIB
270 LC4B 305: PINT
271 LC4C 306 PSIB

·272 LC4D 307 RDGD
273 LC4E 308 RRDREF
274 LC4F 309 SRAA
275 LC4G 310 SREA
276 LC5 311 SW
277 LC7 312 TEST
278 LC8 313 TFTXV
279 'LC 10 314 TFTYV
280 LCA 315 TFTZV
281 LCS 316 THETAB
282 LCY 317 TIME
283 LDIOO 318 TPC
284 LDII0 319 TRI
285 r.nr n 320 TSC

;



SUBSCRIPT §YMBOL
321 TVX

! 322 TVY
323 TVZ
324 . TYC
325, XGRT

t :
,326 XGRTD
327 XKRDR
328, YGRT
329 YGRTD
330 ZGRT
331 ZGRTD

I·

I
I

r ~

I:

! i

I>

.. 44 ~
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TABLE 5

INPUTS NECESSARY FOR PLOTTING
(Type 4 Data)

Card 1 .

COLUMN QUANTITYAND/ OR DESCRIPTION

1- 2
3-48

49-54
55

.56-58
59-60
61-66
67
68•.70
71-72

Limit (nutnber of quantities tobe written out for'plotting).
Blank.

*Symbolic name of first quantity to be written out.
Blank.

*Subscript of first quantity to be written out.
Blank.

*Syrnbolic name of second quantity to be written out.
Blank.

*Subscript of second quantity to be written out.
Blank.

If more than two quantities are des ired, 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
7
8-10

11-12
13-18
19
20-22
23-24

*Symbolic narrie of third quantity.
Blank.

*Subscript of third quantity.
Blank. .

*Symbolic name of fourth quantity.
Blank.

*Subscript of fourth quantity.
Blank.

i' 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.

I. * Note, the names of the quantities and the as sodated
subs cripts are listed in Table 4.
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TABLE 6

DEFINITION OF TERMS USED ON DETAIL DYNAMIC- -ENVIRONMENT FLOW DIAGRAM

BINT

CATXBA 1
CATXFW
CATYB
CATZB

CFX 1CFY
CFZ

co
COINT.

CRLO

CT

CTDV

. #1
CTRLJ.

CTTG

CTX

DELAY

DONPRT.

DREA ]
DRAA .
DROLL

Time interval of reverse integration.

See Table 3, Card 6.

See Table 1.

Bas e time for printout.

Number of simulated seconds per two-page printout.

RLO. (See Table 1).

See Table 1.

. T 6V' (See Table 1).

7090 Control Program.

Variable which controls thrusting for Catch ••Up.
= 0 Thrust to drive IVI to z er o,
f: 0 Don't thrus t.

TX' (See Table 1).

Time shift of printout time.

Quantity used to control output for an operational
simulation.

Attitude errors from radar line-oi-sight orientation.



r

DTT

EOP

ESPR

r FIN
.'

I ICC

IEXIT
~'

ILIST (IPL),

., INITIAL}
INPASS

IOLP

IPL

ITH (ICe)

~.
IWRITE

JUMP

KEY 14

l KEY 15

KEY 16_

KEY 17

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 £01' selecting proper ITH thrust indicator.

See Table 3, Card 14.

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

Equal to zero for first pass thr oughpeog rarn, Non••
zero thereafter.,

One line of output each cycle if ILOP f:. O.

Counter used for Type 3 data inputs.

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

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

Used to aid in determining which thrust is being simulated.

Will generate two pages of output every computation 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 run to be terminated when pressed down.

Start Computation button. If KEY 17 is not us ed, start
computation (LDI 21) will be set automatically when
T ,= STeT.



KEY 19

KEY 20
I,;

KEYSET

I: KOMBO

KPLOT

LC 2

LDB

LDIOO
! I

\

LDI 10 l'
LDlll
LDI13

LDI21 . ,

LDI 25 ~
LDI26
LDI3l

LDO 05

,j 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:

L T is not greater than 10.

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

2.

/:)Nx 1 0, 6vy f. 0, 6vz f. 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 MQkey. 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 (f) been pushed.

Discrete inputs which indicate a zero (+) or non-i zer o (•.)
reading on the 6Vy, 6vz1 and 6vx meters respectively.

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



LDO 11

LDO 12}
LDO 13

f LDO 62

LFDI }
LFP
LGANG

LIMIT

LMDI
LOC
LRM
LRR
LSRA

LOT

LRDFDI

MM

MACINT. }MAGNTR
MACOP
MODCR

MUDS

TABLE 6
(continued)

Discrete output used to drive the 6v meters to
zero, when set (-).

Discrete outputs used to select one of the ~v meters.

Discrete output used to reset the, STAR T' COMP discrete
to ignore the pushing of the STAR T 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.
:f. 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-sight 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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RAA

REA

STeT

T

TEST

J .•

TRI

I'.. TRIDOT

TSC'

I WXV ]
WYV
WZV

XLIMIT·

• l

50 .•

TABLE 6
(continued)

Radar azimuth angle.

Radar elevation angle.

Start computation time. I

Environment time.

See note at end of this table.

Elap;;ed time from lift ••off.

See CTM in Table L

Radar range.

Radar range rate.

Time at which START COMP was pressed.

IVI readings.

Turning rates about body axes.

Maximum acceptable spacecraft turning rate.

. See CWTTPR in Table 1.

See CPHI B in Table 1.·

See CTHB in Table 1.
I

See. :CPSIB in Table 1.



TABLE 6
(continued)

D(/)SC See CDPHSC in Table 1.

L::.OSC See CDTHSC in Table 1.

6y!sc See CDPSSC in Table .i.

I

ljJbc'
,or, See CPSIBC in Table 1.

NOTE: These quantities are used only in Module III.

/' 0
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APPENDIX A

Listings of the FOR TRANI FAP programs
comprising the Catch- Up and Rendezvous Dynamic and
Static Simulation Programs.
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DIMENSION CXT(11),CYT{11J,CIT{11),COTWTfll).VlISTfl),DlISTflOO),
*IlISTtlOO),SLISTfloot,TLIST(lOQ)

OIMENSION REMC16St,ITHIIO),Se(14),TARG(14J,TABlEl(50,20),
.PSlST(SO),IPlST(SO),RKK(SO)

COMMON CDYXSP,COVYSP,COYISP,COPHSC.CDPSSC,CDTHSC,AKXl ,AKX2 ,
lAKX3 ,AKX4 ,AKYI ,AKY2 .AKY3 ,AKY4 ,AKII ,AKI2 ,AKl3 ,
2AKl4 ,ASFX ,ASFY IIASFI· ,CO ~COI ,e2 ,e2I,CAll,
3CA 12 ,CAI3 ,CA21 ,CA22 ,CA23 ,CA3I, ,CA32 ,CA33 ,CAPT ,
4eAPTI ,eATXBA,CATXBl,CCAB pCCA8I ,eeAS ,CCASE ,CCKI ,CCK2 ,
5eCK3 ,CCK4' ,CCKS ,CCKF ',CCKG' ,CCPHI8,CCPSI8,CCP$IR,CCR ,
6CCRB ~CGR61 .eeRI· ,eeRS ,eeRSI ',CCTH8',CCTHR ,CC~STO,CCWTOl,
leeZT 'CDEl ,CDRRO ,COTM ,COTW ,COTWT ,CDTWX ',COTI ,COY ,
8COVf ,COVI ,eOVT ,eOVXB ,COVXM ,COVXS ,COVIl ,eOVV8 ~COVYM ,
9CDVYS ,COVYI ,COVI8 l'CDVIM ,COVlS ,COYZl ,COXO ,eOXFO ,COYO
COMMON COYFO ,COIO ,COIFO ,CFX ,CFY ,CFI ,CMI ,CM3 ,

lCM4 ,CM5 ,CM6 ,CNPC ,CNS ,CNVX ,eNVY ,CNVI ,CNYC ,
2COEFF ,COINT ,COMGS ',CPHIS ,CPHI8C,CPSBCP,CPSIB,CPSIBC,CPSIBM,
scs i ,CRA ,CRlO ,CRR ,CRRO ,CRRG ,CRRI ,CRRPI ,CRS ,
4CSAOPI,CSAPG ,CSAPI ,CSAPR ,CSPHI8,eSPSI8fCSPSIR,eSROPI~eSRPG ,
5CSRPI ,CSRPR ,CSRT ,CSRTI,CSTO ,eSTOl ,CSTHB ,eSTHR' ,eSTZ ,
6CSWS'J0,C.SWTOl,CT ,eTO iCTOAS' ,CTOY ,eTHB ,eTH8C .CTH8CP,
1CTHBM ~CTlRP ,C1M ,eTRI ,eTRR ,CTTG ,CTW ,CTX ~CUOPHS,
8CUOPSS,CUOTHS,C~STO ,CWSTOl,CWTTPR,CX ,CXM ,CXRO .CXSO ,
9CXT ,CXTD ,CXI ,CY ,CYM ,CYRO ,CYSO ,CYT .CYTO
COMMON eYI .cz ,elM ,CIR.O ,CISO .cz r ,CITO ~CII ,

lOElAY ,OONPRT,OT ,OUMI ,OUM2 ,OVM3 ,OUM4 ,OUM5 ,OUM6 ,
20UM7 ,OUM8 ,OUM9,OUMIO ,OUMll',OUMI2 ,OUMI3 ,OUM!4 ,OUM1S ,
3DUM16 ,OUMI7 ,OUMI8' ,FI N ,FP' ,FXP " FXPP; ,FYP;· ,FYPP ,
liFZP ~FIPP ,GC ,IC ,IEXIT ,IOLP ,IWRITE,K2C ,KC ,
5KWRITE,l ,lCI ,lCIJ ,lC2 ,lC3 ,lC4A ,lC4B ,lC4C ,
6le40 ,lC4E' ,lC4F ,lC4G ,lC5 ,~C7 ,lC8 ,lCIQ' *lCA ,
llCS ,lCY ,LDfOO,LOIIO ,lOIII ,l0113 ,LOI20',LOI2! ,lD122 ,
8U){25 ,l0126 ,l0131 ,LOOOI ,l0005 ,lOOII ,lDOI2 ,lOOI3 ,l0062 ,
9L0063 ,lFOI ,lQT ,M ,N ,PHIB· ,PINT ,PSIB· ,ROGO

COMMON RROREF,SRAA ,SREA ,SW ,TEST ,TFTXV ,TFTYV ~TFTZV ,
ITHETAB,TU4E ,TPC ,TRl ,1"SC ,TVX ,TVY ,TVI' ,TYC ,
2XGRT' ,XGRTO ,XKROR ,YGRT ,YGRTO ,ZGRT ,IGRTO

EQUIVALENCE (OElVX,COVXSP),(OElVY,COVYSPl,(OElVI,COVISP),(COPHSC,
*OPHIB),{COPSSC,OPSIB),(CDTHSC,DTHB},(VlIST.CDVXSP)

EQUIVALENCE (XI ,SCI IlJ,(YI ,St( 2)),(21 ,SC( 3)),
UTI ,SC( 4)),{OXI ,SC( 5»,(OYI .sc: 6)t'(OII ,SC{ 1)tp
2(SCVM,SC( 8»,c,RJ ,SC! 9»,(OTT ,SC{lO»,(Q37 ,SC(l1))'
3(Q38 ,SC(12)},{Q39 ,Se(13») ,

EQUIVALENCE (XTI ,TARGe 1)),(YTI ,TARG(2»)'(ZTI ,TARG( 3)h
UTTI ,TARC( 4»),(OXTI,TARG( S)),(OYTI,TARG( 6)),tDZTlwTARG( 7}h
2(TVM ,TARG( 8}),(RJJ ,TARG( 9»),(OTTP,TARG(lO»)

EQUIVALENCE (All ,RKK(50)),IA12 .RKK(49))'(AI3 ,RKK(48n?
1(A21 ',RKK(47),(A22 "RKK(46t),(A23 ,RKK{4S)JwtA31 ,RK1«44),
2(A32 ,RKK (43) t,e A33 ,RKK(42.), (DAll ,RKK(41 )••(OA12,RKK( 40}),
3 (llA13,RKK (39. ),(OA2l ,RKK (38l) ,(DA22 ,RKK( 37 ) ), (OA23·,RRK (36 n,
4fOA31,RKK(35») ,(OA32,RKK(34),(OA33,RKK(33»)

IZl=ClOCKF (XX)
CALL HOAl
CALL SELFLO
KlI= 5

" ". ~



,
i

KT2= 9
KT3=14,
eAl+l l086
READ INfUT TAPEKTl~1032g(REM(IJfI=li165)

~30 ll2=CtOCKF (XX)
DO 331 '1= 1, 20
00 331 ,J=l,50

331TABLEl(Jilt=0.
00 '332 1= 1,50

~32 'RKK (1 ) :;;0 ••

00 '333 l= 1.14
SC(1)' :::0••

333 TARGU) :1:0.
00 334 1= 1,331

334 Vll ST n )=0.
:~ READ INPUT TAPE KTlflOl0~NDATEl~NOATE2,NOATE3,NRUNl,NRUN2'

READ INPUT TAPE KTl,1002(1 EOP "STCT ,eTl' ,eTE ,COINT,
IDELAY "ESPR ,OT fBINT ,CAPT ,eOMGT',eSRT ,XI ,VI ,
2Zl, 1QXI ,OY!' .ozr ,XII ',YII ,ZTI ,OXTI ,OYII f

30lTI ,RJ ,CATXBAfCATXFW;eATYB ,CATI8 <,XKROR' .ccaa i ,eCAS ,
4CC~B ~eCRS ,CO .ca ~Al1 ,A12 , A13 ,A21 ,A22 ,
5A23 ~A31 ,A32 , ,A33 , .AKXl ,AKX2 ,AKX3 ,AKX4 ~AKYI ,
6AKV2 ~AKY3 ,AKY4 vAtUI ~AKI2 ,AKZ3 ,4R24 ,XKPI .XKP2 ,
1XKP3 ~ XKR i ", XKV 'lIeeR .

READ I~~UT'TAPE KTl,lOOlll(lTH(I)lII=I.10) ,MACOP ,MACNTR~MACINT,
IMooeR ,NPF ,LOC ,LMOI '

READ INpUT TAPE KTlil012,
llRM .LOB ,LFOI, I EXIT

READ INPUT TAPE KTI p 1005"KEYSET
51 CALl-KEYCN (KOM80)

IF (KE'SET-KOMBO) 58.59,58
58 PRINT t011,KEYSET

PAUSE
GO TO 51

59 WRITE OUTPUT 'TAPE KT2,1031. EOP ,STeT .CTZ', "

lOELAY,ESPR ,OT ,eINT ~CAPT ,COHGT,CSRT
211 ~OXI . iDYl, ,OIl ~XTlc ,YTI .ITI
30lTI ,RJ ,CATXBA,CATXfW,CATYB ,CATlB ,XKROR

WRITE OUTPUT 'TAPE KT2,l038, ,CCAB pCCAS ,CCRB
lC2 ~All ,A12 ,A13 ,A21 ,A22 ,A23
2A33 '~AKXI ,AKX2 '" \lAKX3 ~,AKX4 ,AKYl -; ,AKY2
3AKZl iAKZ2 ,AKZ3 ,AKI4 .XKP1", XKP2 ,,~KP3

WRITE OUTPUT,TAPE 1<T2,1039, 'XKR', ,XKY" .cca
WRITE OUTPUTiTAPE KT2,1040,(lTHCltil:l,IO),HACOp',MACNTR,HACINT,

IMooeR ~NPP ~lOC ,LMOI ,LFp ,LGANG ~lR~ ,lSRA ,LRHO ,
2L08 (,LFIU ,IEXI T

WRITE OUTPUT TAPE KT2,1011,NDATEl,.NOATE2,NOATE3,NRUNl,NRUN2
PRI~NT i'013,NOATEl ,NOATE2" N04TE~,NRUNl,NRUN2
IF (LMOllI15,125.1'15 ,. '"

115 IPl=O
108 IpL=I PL+ 1

IF(IPL~lOO) 116,116,109
116 'READ INPUT TAPE KTl'til050,SLIST UplhTLlST( IPL I,OL ISHIpL hn, ISTHP

*l}
IF (I irs rr IPl) nroa ,1-09,108

\09 JK=lp\:.i

LFP ,LGANG ,LRR

,eTE
,XI
,OXTI

'COINT".
~YI 11

Ii OYTI ,

,eCRS
,A31
,AKY3

,co
, A32
~AKY4

1/
, P

"

,
~
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I,
I,

WRITE OUTPUT TAPE I<T2,1051
OOll~ 1=I,JK

~13 WRITE OUTPUT TAPE KT2,1052wSlISTHhT.t.IST( IJ,OlIST( H',IlISHI)
125 IF (lOC) 252.949252
Z52 READ INPUTT APE KT1', 1014.LIH11 tit RSlST ([PI.:) ,IPlS TltPL) .lPL=l ,,2)

IF' (lIMIT-'2 )903v903 v'251
251 READ INPUT·TAPE KTl,1015,(PSlSTCLPL),IPlST(tPl),~Pl=3,LIMIT)
~03 WRITE OUTPUT TAPE KT2,1016,(PSlST(lPlJ,IPlST(LPl),lPL~1,'LIMIT)

CAtLHOA9
94 IFCMACOPJ95,96,95
95 RT= ZTI

RAO= •.O~145329
THT=XTI-RAO
PHT=VTI'-RAD
GAT=OXTI *RAO .
PST=DVTl*RAD
C THT=CO SF(TH T)

. STHT=SINFlTHT)
CPHT=COSFtPHT)
SPHT=SI NFlPHT»
XTI=RT-CTHT*CPHT
YTI=RT*STHT*CPHT
ITI=RT-SPHT
CGAT=COSf tGAT)
SGAT=SINF(GATt
CPST=COSf (PST)
SPST=SI NF1PST)
OXT!=OZTl*lCTHT. (CPHT.SGAT ..•.SPHr.CPST.CGAT J-Snn*SPST*CGAT)
DYT1=DlTI*lSTHT*CCPHT*SGAT .•.SPHT*CPST*CGATl"CTHT*SPST*CGAT)
OZTI=OZTI*(SPHT*SGAT+CPHT*CPST*CGAT)
RDT=(XTI-OXTI+YTf*OYTI+ZTl*OZTI)/RT
IF(MAC~TR)98,91,98

98 'RF=YI+RT
AZTF=ATNIF( ZI' ,RT)
AXTF=XI JR.T
SINX=SINF(AXTF)
COSX=COSfCAXTFJ
SINZ=SINF(AZIF}
COSZ=COSF IAZTF)
PHX=ARSINF(COSX*SPHT..;.SINX*CPHT*CPST)
SPHX =SINFlPHX}
CPHX =COSf (PHX)
OTHX=ARSrNF(SINX*SPST/CPHX)
THX <;:TliT -0 ,,-IX
PSXl=COSF COTHXj*CPST •
PSX2=SINF«OTHXr*SPST~SPHT
IFIX! J28~28,29

29 PSX=ARCOSF IPSXl+PSX2l
GO TO 3Q

28 PSX=ARCOSf (-P$Xl+PSX2 J
30 PHF=;:ARSINFICOSZ*SPHX+SINZ-CPHX-SINffRSXJ)

OTHF=ARSINfCSINZ*COSF(PSX)/COSFfPHF))
THf =THX-:DTHF
U233=PHF/RAO
U234=THF/RAO
II =RF*SlNFfPHF)

'. ,., :.' :. ~
.:. -
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XI=Rf.COSf fPHfl*COSFf THF)
VI=Rf.COSff PHfJ*'SINf (tHF)
SF~VTl·OZTt-1Tl*OYTI .
SG=ZTI*OXTI-XTI-OZTI .
SH=XT.*OVTI-VTl*OXTI
SJ=SORTF(SF.*Z+SG·.Z+SH~*2)
HT=S'J/RT
BOBl=ITI*SG~VTI*SH
BOB2=XTl*SH-ITl*Sf
80B3=Yt••Sf~XTI.SG
BOBl: SQRTF(BOB1*.Z+BOBZ-.Zf60B3.*Zf
p= B08~.YI-BOB2*ZI '
Q= 80Bt*ZI-BOB3*XI
S= BOaZ-X[-BOBl*YI
8tGO=2~E-8* (~SJ*RFiH.2/RT)" (OXI-ROT*AXTF..,.HT»
BIGE=Z.,E-8*Rf*(.OYI '+ROT)
BIGf::i~E"'8*Rf*BOBL*OZI
BIGA=2oE-a*SG*ZI-'2 •.E-8*SH*YI
BIGB=.2•.E-8*SH*XI-cZ"'E..•.8*Sf.ZI
BIGC=2;.;E-8.SF*Yr~2.,E~8*SG·XI
OEl~ BIGA.YI. (A:.;'E'-]:6.Sl +·BIGB.ZI *(4.;E'-16*P )+,B IGC.X1*(4.E--16*0 J

• - BIGC*Yl*'{4••E...•l:6*PI - BI6B*)(I*('4':£1-1'6*S) _. BIGA*ll*(4.E-16*Q)
CII= yr*(4.'E"'-16*Sl - ZI*(·40E ..•.16·Q)
CZI= BIGB*tZ.;E-8*Sr - BIGC*C2.E-S.Q)
e22: BIGA*f2oE-S*SJ ~·BIGC*(2.,E-8*P)
C31= 2",E.,.a*fBIGB*ll-BIGC*YI)
elZ= Xl- (4.'Ei-16*S)-- ll*(,4••E--16*P)
C32~ 2.E~B*(BIGA*II-81GC*Xl}
e13:: Xt*(4oE~16.Ql- YI*(.4",E-16*Pt
C23= B}GA.(2oE~8.Qtz- ·BIGB.(2~E-8*P)
e33= 2~E-8.l£IGA*vr-BIGB.XI)
OEIW=EHGO/DEL .
OEt.E=BI~e/oEt
DELf=BIGFIDEt
oz I=C13*OElO-C23.0ElE+C33*OE1.:F '
OYI=-Cl;2*OElD+C22*DElE-C32*OEl.F
DXI=C~t·OElO-C21*OElE+C31.0EtF
GO TO>96' .

91~THF'=COSf (XI' *RAOt
S THf :: S I Nfl X1 -RAI» ,
CPHF=COSF( YI *RAO)
SPHF= SJNF (VI' *·RAO)
XV::ZI *CIHf *CPHF
VI=lI .~THf *CPHf'
ZI =-ZI *SPHf
eGAf :::COSF(OXltt'RAOt
SGAf'=StNF€OXI*'RAO)
CPSf=COSfeOYI. ;RADI
,SPSf=SINF tOVI .RAO)
OXI=OZI •. CCTHf*lCPHF •.SGAF~ SPHF*CPSF.CGAFt~ STHF*SPSF'.CGAf)
OYI=OZt-·· • «STHf '* (CPHf. ,SGAF""'SPHF*CPSF- CGAFl+ CTHf*SPSF*,CGAF J
OZI=DZI *(SPHF'* :SGAF'+CPHF:* CPSF.CGAFt

96 TI::SQRTf«XI**2+Y.I••2*:ZI*.2)
TTI=SQRTFeXTI**2+YTI**2+ZTI**2l
RJJ=RJ'
If {MACINT) 995,996,995

":
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995 DX1:;:-DXI .
DYI=-DY!
D1I=-D1l
DXTI=-DXTl '
,OYTI=-DVTl
OlTI=-OlTI
OTT:I0 ••*OT
OTTP=OTT

990 ~ALL STATE (SC)
CALL STATE . (TARG'
T::i T1'O IT

992 IP tT~8INT} 990t989,989
989 WRI IE OUTPUT TAPE KT2.642, T, NOATE1, NOATE2,NOA1"E3, NRUNl,NRUN2

WRITE OUTPlH TAPE KT2,643~XlI1YI,lI
WRITE OUTPUT 'TAPE KT2 ;.o44,OXltlOYlvDZI .
WRITE OUTPUT TAPE KT2,645,XTI,YTl,ZTI
WRI-TEOUTPUT <TAPE KT2,644,DXTI,OytltOITI'
DXI=-DXJ .
OYI:::~DYI
D1I;;:.:-D1I
OXTI=~OXTI
DYTI= ..•.OYTI
OZTI=~DlTI .

996 T=CTZ'
KPLOT=P
MU05=O

851 Il=CLOCKF(XX)
PRINT 1004
CO=C11
XllMIT'=;,?O
6C=10 40.1654E+ 16
RE=2';0925874E+07
ICC=1
JUMP=O
l0122=0
MM=O
IPL:l
ITAG=O .
INPASS=O
INIlAl:;:O
TRIOOT=O.,

553 IF (MODeR-II 554i555,l02
~54 UHIO=Q '.

l0111=4095
L0113=0
GO TO 102

555 UH 10:::4095
UJIll=O ..
l0113=4095
GO TO 102

101 OT1=OT
OTTP=DTT
CALt ~STATE «SC)
CALL STATE {TARG)
T=T+OTT':

102 TIME ~r·
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IF UTHqCC,J» 11.12,11
11 'OXPFG:;:Pl~*Q31+P2t*Q38"P31 ~Q39

OYPFO=P12*037+P22*038+P32*Q39
DZPFO=P13*Q31+PZ3*Q38+P33*Q39
FXP=FXPtPXPFO*OT
FYP*FYP+OYPfO*OT
F·lP='FlPtOZPFO*OTFXPl;;FXP
FYPI:FYP
FlPl¥FZP
TFTXV=TFTXV+ABSF (FTXV) -OT
TFTYV~TFTYV+ABSFCfTYV)*OT
TF TZV==TFTZV+ABSF (FfZV) *OT

12 OMEGA::ATN1F«(DZI*YI-OYI*ZIl,lOll*XI-OXI*ZI'l
Q30=SINFIOMEGA)
Q31=COSf:(OMEGA)
OIOTA~A~GOSf(tDYI.XI-OXI*YI./(TI*SCVK)
OHU=ARCOSF((Xl*Q3~+Yl*Q30./TI)
IFCZJl 700~104~104

7000MU=-OMU '
704Q32~SfNF«OMU)

Q33=COSflOPW)
Q34=SINFlOIOTAt·
Q35=COSF«OIOTA)
Pll=-Q32*Q31~Q33*Q30·Q35
P12:::;-Q33*Q31-tcQ3Z-Q30*Q35
PI3=034*Q30
P21 ,:fQ 33*CB 1~Q3 5....Q32 .Q30
P22,;:':-Q33*Q30-Q32*Q31.,Q35
P23=-Q~I"'Q34
P31:;033*Q34 '
P32=-Q32.-Q34 .
P33=Q3;
PB11=Al1*P11+A21*P21+A31.P31
PBll=AJ i.Pll+k21*P22.fA311(P32
PBI3=Ail*PI3+All*P23+A31*P33
PB21:;A12.Pl1+A22fH~21+A32 .P31
PBl2=Al~.P12+A22*R22+A32*P32
pa23=A12*P1.3+A22*P23~A32*P33
PB31~A13ItPll.+A23.P2ItiA33·P31
PB3l=A13*P12+Al3*P22*A33*P32
PB33=All*P13+A23*P23+A33*P33
PH18:ATNIF (PB3J j"':PB23)
THETA8=ATNIF(-P812~PB11)
Q82=ABSF(SINFtPHI8)
IF(Q82~o4t6019601~602

601 PSIB=AIN~F«~P8139-P823/COSfCPHI8»)
GO ··TO 603

602 PSIB=AT~tF t~PB131'P833/SlNF(RHr8) I .
603 CONTINU-=\

IF (lOOO!») 551.55211551
~51 SENSE lIGHT'4'

GO TO 5;~
552 IF« SENSE' LIGHT :4.556,556
~56 IFtlOI :2lr114.,428,lI4
'128 'CAll KEYS U7,KEY17)

~,~ - - -'~ - - - - - -
.. ,-.
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Jf (KEVil) A270300.421

421 lOlll=2041
lSC~TGO TO 114

300 IF «T-STCT) 1140110,110
I1p [0121=4095

TSC~l
114 IFC~MOI» 10401110104
104 !f€T·lllST«lPl»rll1,105,105
105 K~llISl«IPl)

tF~LMOI)107vl06w106
106 VLtSl(kt~OlIST(lPlJ

GO 'TO 111
107 CAll INSERT «llrSl~lPl.iOlIST(IPl.iSLIST(lPl)
117 IPl=IPl~l
118 IFfk~288) 1040119,104
119 If«lOIZUIZ20104,122
12'2 TSC=1=l

GO 10 104
III ItH ~ XT I ~ XIYRI-~VTI';"'YI'

ZRI:;:ZTI~ll
TR J ~SQRTf« IR Ia*2~YRl ••2"Z-RI •• Z J

lZ6 IF~INPASS) ~27.1Z8,lZ7
121 JRlbOT=tTRl-TRll1/0T
12 a TR 11=< TR I
161 XRv4.A11*XRI+A2I*YfH+A31*lRI

Vit-V¥-A lZ* XRt +A2Z*YRI +A32*ZR I
Z~V~A13.XRI.A23*YRI+A33.ZRI
R4A~6028318530-ATNlflYRV vSQRTFCXRV.*2~ZRV*.Z).
iF "~RAA-25o/57 •.295'7195L 761 w 761,762

162 If ~RAA-3350157 02957195 r 763',761,761
161 SRAA""€SINF€RAAt-CCRB)I£l •.+CCRSJ

REAPR=SQR IF (XRVtHt'2+YRV••2 J
REA;oATN1FCZRVlISIGNFIREAPR,XRV)
If i UlEA-25o 157.2957195 )76411764,,765

165 If: €REA-335o 157 ••2957195)i 763,7641/764 .
164 SREA=«SINf( REA r•....CCABJ It l •.+CCAS)
191 IF IABSF(WXV J~.026181 768,768,763
768 IF «ABSf€WYV )~o02618)769,769,763
769 IF·£ABSFdWZV }~.02618} 766,7669763

166 If«lQT)163w448~763
448 lOJOO=4095

GO··to 449
763 ltHOO=O
449' IfILpGI) 450~45511450

450 IF1~OI21J 4511/454,451
451 tFi(:TX-lOO.,» 4569452w452
452 .IfI~0005 »45311.4569453
455 iF4CRlOI A50~456~450
453 lfiLOIOO) 454,456,454
454 (ROFOI=4095 '

GO TO 187
456 lROFOI~O
787 itAD;rO=a)l.lI.OXTI+VTI*DYTI~ZTI*OZTI./TT I ..

GAMT..:ARSINfCRAOTO/TVM)
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THET~ATNIF«YJI~X'Il
PH !l=AR 51 Nf UITt 11TU
PSIT=ATNIF(<<XTI*OYli=VTi.OXTIh ITTI .OlTI~lTI*RADTO))
$T~~T~SINFfTHET)
CTHET=COSf fiHFn
SPHII=S I'Nf~ PH IT»
(PH 1T=COSf (PH IT)
SPSIT=SINFJPSIT)
CPSIl==COSfEPSITt
rll=STHET{fSPSIT+CfHET~CPSIT~SPHIT'
t12=C PH I T*C THE T
Tl3=S TH ET *C pg IT-'CTHET *SPS IT -SPtHT
T21=-CTHET*SPSIT+STHET*CPS IT*SPHIT
T22=CPHITitSTHET, ";."

T23=-CTHET-CPSIT-STHET*SPSIT*SPHIT
t31=-CPHUT*CPSIT
T32=SPHIT
i33=CPHIT*SPSIT
*~.Tll.XI+T21.YI+T31*II
Y#=T12*XI+122*YI+T32*ZI
ZP=T13*XI +t,23*YI+T33*ZI
XPO=TllifiOXI+T21*OYI+T31*OII
YPO=TIZ-OXl+T22*OVI+T3Z*OZI
ZPO=T13-0XI'" T23*OYI +T33*021
TEMP%ATNlf«XP~YP)
IF« TEMP"'3 0 1;4159265 ),112,772,771

771 TEMP=TEMP-6028318530'
772 iGR1=TTI -TEMP

idMP2#XP*.2+YP •• 2
t~MPl=SQRTflTEMP2J
'fGRT:TEMPl';';lTI
l&R'T=ZP
CGA"H==COSf «GAMT)
)(GRlO:TTI it «VP.XPO-XP*YPO') lTEMP2.RADTe*TEMP+TVM *CGAMT
YGR10==RA01D+ (,XP.XPOir'lP.YPO) ITEMPl
IGRTO==IPO

920 qONTINUE
PH I 5S ::PHI6
lHBS :;:THETAB
.,~IBS =PSIB
TRI S =TRI
SRAAS :':SRAA
SREAS =SREA
XF;(LFP) A21~420v421

421FXP =f)(P #= XPSV
FYP =fYP i-FYPSV
FIt> ~FIP +flPSV
FXPS-=FXP
FYP$=FVP
flPS=flP
CAl~ QUANT
CALL 'QUANT
CAtl 'QUANT
FXPSP=FXP
FYRSP=fYP
FZP5P~FZP

(FXPv •.lll .
{FYPVolll
6fZP\I<>'llJ
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f)(PSV=FXPS~f}(P
FYPSV~fVPS-FVP
FZPSV=FZPS~flP

420 IP'llGANG) 401~400,401
401 CALL QUANT (PHID .'c036J57.2957795)

CALL QUANT «lHE1ABve036/57.295119S)
CALL QUANT (PSI8 ,o036/51~2957195)

400 If' (lRR )40311402 tl403
403 tAll QUANT·UR I ,49.•178)
402 IF IlSRA)405y42l~405
405 CALL QUANT '(SRAA - i ••425,94191-o1953125E-2)
401 CAL~ QUANT nSREA ,o42594791 ••1953125E-2)
422 IF '€ lRM)423'9408 11423
423 IfkTRi-1510197o) 408j42~,424
424 ra 1=1510791",
40a CALL eTRll
649 CONTI NUE

IF «l00621 A26,901tl426
901 l0121=0
426 l0062=4095

PHI~ =PHI8S
THETA8;::TH8S
PSIB =PSI6S
TRI: =TfHSSRAA =SRAAS
SREA =SREAS

404 IF IlOB) A09v406i409
409 IF· €ABSF €OPH IB )-3.;/51 ••2957795 )410,410,411 '
410 ARG2=o66666661E-1/57.2957195

GO TO 412 .
411 ARG2=c66666661E-l*6o/57~29S7195
412 CAll QUANT €DPHIB.ARG2t

If (ABSFrOPSlet~3c/51~2957795) 413~413,415
413 ARG?=.66666661E-1/51.2951795

GO YO 416
415 ARG2= •.66666661E-l*6 •./51 •.2951795
416 CAl~ QUANT (OPSIBtARG2)

IF tABSFIDTHB'-3o/5102951195) 417~4117418
411 ARG~;o66666661E-l/5702957195

GO TO 419
418 ARG2=o66666667E-l*6o/57 ••29!i7795
419 CALL QUANT (OTH8~ARG2)
406 IF (tNPASS~202112009202
202 iF«tWRITEI 200w1001p200

7001 If€Y;...CO-DElAY+l,o)201~7000.201·
100000N.Rl=4095o

201 IF€ T.d.CO-OElAY)121.64l-p64J:
121 IF (KEY 14) 414,120'p414
120 IF('J::"'lOot;' 159,159,1150
150 IFH.OO osi .154\>155,154
154 If«tTIG» 155,151,155
151 Ifa,FIN» 15511151,155
151 IF«OELvxr159v152i159
152 tFlOElVYJ 159,115~r159
153 IF(OElVZ» 159~155,159
155 I~~tRI- ESPR) 159,159,158

: t .•'

~.- , .' \.,.;--, .• !
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158 CAll KEYS «15~KEY15)
IF'1 KE"VT5l11 Z fl156 1112:

159 CALC KEYS (19~KEY19)
IF€KEjY19~ 112wI50,,112'

156 If(JOlP), 1129100001}112
641'C~=CO+COINT
209 CALL 'KEYS 4201}KEY20)

If'(KEY20t 414.12a~414
414 WRITE OUTPUT TAPE KT211642I1T~NDA1EltlNOATE2,NOATE3,NRUNl,'NRUN2

WRITE OUTPUT TAPE 1<T2i643~Xf~Vltll
WRITE OUTPUT'TAPE KT2yl001~XRV~YRV9ZRV
WRITE OUTPUT 1 APEKT2 ~644 flU){ J' ,DYI ,02 I
WRITE OUTPUT TAPE KI2,92~tl.
WRITE OUTPUT TAPE lH2v645~XTI9YThlTI
~kiTE OUTPUT TAPE KT2,644~OXTI,OYTI.OZTI
WfITE OUTPUT TAPE K12,92,TTI .
~~ITE OUTPU,cTAPE KT2,82~XG.'~YGR'iZGRT
WRITE OUTPUT TAPE 1<T2,83,XGRTO,YGRTO,IGRTO
WRtTE OUTPUT TAPE KT2,15~All,A12.A13
WRI~E OUTPUT TAPE 1<T21116~AZl,A22tA23
W~ITe OUTPUT TAPE KT2,16~A31iA32;A33
WftITE OUTPUT TAPE KT2 Vi9 9 TllvT12.T13
~i.Te OUTPUT TAPE KT2t16~TaJ~T22~T23
WR IlE OUTPUT ~TAPE KT2 ,16 ~T31,"T32t~T33
WRITE OUTPUT TAPE KT2;11~Pll,PI2,P13
\fRiTE OUTPUT TAPE 1<T2,1691>2111P22,P23
WRITE OUTPUT TAPE KT2.16.P31,:P32?P3'3
WrOTE OUTPUT TAPE KT2,18,PBlt'PBI2,P813
WRITE OUTPUT TAPE Kl2t14~PB21,Pe-22~PB23
~R1TE OUTPUT TAPE KT2':16~P~31iPB32iPB33
WRITE OUIPUT TAPE KTZ,646,TRltRAAjREA
~~ITE OUTPUT TAPE KT2,659~TRIOOT~SRAA.SREA
WRITE OUT POT tAPE KT2,647,THETAB,PSIB,PHIB'
WRITE OUTPUT TAPE KT2~648,fXPl,FYPl.FZP1.FXPSP,FYPSP.FlPSP
jRITE OUTPUT TAPE KT2,649~DElVX,DElVy,OElVZ
WRITE OUTPUT 'TAPE KT2,650~fTXV,fTYVfFTZV'
WRITE OUlPUT TAPE KT2~651,TfTXVHFTYV~TFTlV
IFClRDFOIt 181.830,181 ;

181 WRITE OUTPUT TAPE KT2,652~OREA,IDRAA,OROlL
GO TO 188

830 WRITE OUTPUT TAPE KT2t>652~OTHBiOPSIB,OPHIB
18~ WRITE OUTPUT TAPE 1<12,100$

w~tTE OUTPUT TAPE KT2,653,WYV.WlV~WXV
~RI1E OUTPUT TAPE KT2,27,OMUliOMEGA,OIOTA

999 WRITE OUTPUT TAPE KT2'102~.TIME.NOATE1,NOATE2,NDATE3,NRUN1,NRUN2
~RITf OUTPUT TA~E KT2,1034
WRiTE OUTPUT TAPE KT2il030j'

lRE,.u 3~IlCA12 9REM( 4hCA13
2R.EM« 7» ,CA2l .tREfoH· 8 hCA22
3Ri51'U,1IlpCOEl 'vREH("121,CI\31
4R~tH IS} 9CDVF ,REM( 16J~CTM
5A~M( 19t,CX ,REM( 20J~COVXB
6REM( 23),CFY ,REM{ 24JiCV
7RlHU 27 t,CSTtIR ,REM« 28) ,eFl
8REtU31 1-\1 ISC ,REM( 32) .CCTHR
9a~M« 35·) .cn VXM

t '

REM( ,11,CT ,REMt. 2J,eA11 t

,REMI 5},CDYT ,REM{ 6J,CWTTPR,
"REMe 9. ,CA23 ,REMt 10 ),COV I ",
,REM( ~13} ,"CA32. ,'RENt, 14J ,CA33 9

,REM( 111ttSPSJR~REM( 18t,CFX ,
,REMe 21).COTM .REMI,22J.CCPSfR,
,REM( .25),COVVB ,REMI 26),CTOV ,
,REMe 29t,CZ ,REM( 30),tOVZS:,
,REM( ,33) ,COVXS ,KUU34J,CXH ,
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. WR[lE OUli'UY TAPE Kl2pl030tl REtH o36),CTDAS QREM( ,37hCMl fI

lREMt 38» ~COV'tiS'fJFtEFH .39» \1CVM ~REMf 'tolI/CaVYH ,REMf AlhCRl;O ,
2R.EM€ 42»ilCM3IlREMi43)t1COVlS fREM€ 44JvClM ,RfMI45hCOVZM·p

3R~M( .46)pCPHHl vREltH 47hCM4 ,RENe .48),CDV 'PREMf49JpCXl 9

4R~M« 501,COID .REM( 51),(9518 ,REM( 5ZJ,CM5 .R~Mf .53},CSTZ ,
5RE~M(54)>tlCYl {)REM( ,55)~COVO,REH( 56)'CTHB ,~EM(51hCM6 p

6REM( 58lllCTO ~REM( 59JilCZZ ,REM(60),COIO ,REM(61),CUOPHS"
1RfEM€ 62~ .((JEFF 'f/RE'H63» ~CSTO ,REM« 64lwCCRI ,REMI65hCXTO ,
8R~PH 66».CUOPSS,REMI 61){iC(:K1 lIREM« ,-68),CSTOt'.REM( .69),COI ,
9~EMf lO}.CYTD '

WRITE OUTPUT TAPE KT2,1030~ REMe ,11hCUVTHS.REM(.72hCCK2 ,
lijEM( 13)vtWSTOvREM€ 145~C21 pREM(15)'CZTO,RftH 76l,CDPHSC,
2REMI 71».CCK3 'fJREM4 18rpewST8L~REM« 791,eCABI ,REMt .80),CXRO ,
3REM( 8UpCOPSSC,REMl' 82}i>CCK4' pREMC 83hCNS ,R~~H84ItCCASI-,
4REM4 85J,CYRO,REM! ,86)~COTHS(;9REM( .81)'CCK5 ,REMt .88),CTX·· j

5RtM6 89) veeRSI ,REM( 9(H'~ClRO ,REM€ 9l)l1CPSIBC,REM( .92),CCKF ,
6REM€ 93h,COTX . ,REM! .94)~CCftSI ,REH€' ,95hCOXFO .~EMI96hCTHBC ,
7~~'H 91)l)CCKG t>REMI98h'CRA ,REM( 99),CATXBt,REM(100),COYFO ,
8R,/=M( IOU gCPSBCP,REMH04-J ~TEST, ,RENfl03)'CRl ,RfM( 104 hCAPTI ,
9R~M 4105 hCOIFO ':," : '

WRITE OUTPUT TAPE KT2,1030t REH~106J,-CTHBCP'~fMtl01hfIN p

IREftH 108 & flCDRRD ,REM(09) ~:CSRTIvRE1H 110 hCXSD ,R~~{ lllhCP SIBM,
.2~E'4(112)>9FP 9REMil13)~RRDREf~REMfl14)',CRS ,~EMt'115)jCYSO ,
3REM« 1 1"6hCTHBM,REMt 111) ~sw ,REM« 118 h,CRRD ,REM(119) ,COMGS ,
4ft~Mr120»iCZSO .REMI121t~CRRI ,REM(12Z),CRRPl ,~E"(123),CRRG ,
5R~;H 124hCRR i>REH(125)~COVXI ,REM( 1261 ,CSAPlfRE~( 127) ,CSAOPt fi

6A~M«lZ8»iCSAPG vREM«129)~CSA~R -vREM(130),CDYYZ '~*f~(131J,CSRPl ,
7REM«132» lICSROP I~RfPH133» vCSRPG ,aHH 134hCSRPR .REMf 135),COVZZ~'11
8REMi136» 'fJROGOpREMH37hCTRR ,REfoH138h-CTRl ,REMt139h-CTLRP"
9REMn40~ vCOTW ' .! ,:

WfUTE OUTPUT rAPE KY2iil030D REfoH1411,TVX ,REMl14ZhTVY.. ,
1REM€143»I/TVl ,REM4144htvc "REfH14S),TPC

W~ITE -OUTPUT TAPE Kr2~lot~~ REMf1411iTVX
lREM€ 143~vTVZ ,REMU44»~ rvc pREMd 145 ),TPC

WRITE OUTPUT TAPE KT2\l1036,REM«146J,lCl
lRiMt~48)iLClO flREMI149)~LDIOO ,REM€150}iIC'
2REM(15~1,lC40 ,KEM(153)jlCA ,REM(154),LOI21
3REM(156J,LC2 ~REMI151)~LC1 ,REM(158),lCS
4R~MH60»vK2C vRE'H161»{llC~ vREM(162),lC8
SR~M t 1(4) !1M ,REMU65» ,t'

Wl:lIT1: OUTPut TAPE KT2.1031 ~€CXT SO ,CYTf theITf I hcpTwn I h 1=1, III
GO TO 159

112 iFt«~~14159265/6o.605-CWTTPR. lOOOl,lOOOlil0009
10009 IF u.cai 10002 pl0001Jil0002 .
10002 IF(CT"'-(CTM+150.,)>> 10001\'14611146

146 JF '«TESTJ 1000111100051)10001
10005CAlt KEYS It9~KEY19J .

U~CKEY19» 140p1419140·· .
140 IF UUJ05~l0004il0003 dOQ04

10003 MUD5=4095
PRINT'1006-

10004 PRINT 1009{1 t~XGRY, YGRTIi ICKT v-XGRTO.VGRTO.ZGRTllt- TR-I.TR lOOT "to 100
141 CALL KEYS (20~KEY20. ...

IF«KEY20D 142,10006,142
142WRIlE OUTPUT TAPE KT2vl006:WRITEOU1Pur TAPE KT21>l009vfi)(GRTIIVGRT~ZGRtvXGRTO,YGRTOiZGRTD"TRII

f· ' ,, . Ii ~

,RE~11421,TVV • ,
,REMe 14.7J, LC4C ,
vR~M(15119lCIJ "
.REMt155t,KC "
,REMt159',l0005 ,
,REMt163tpN ,

•



•

Iil~HHj'rliltH00GO TO 10006
10001 CALL 'KEYS 119.KEV19}

IfU<EV19» 143ril~41l143
143 PfllNT 1003\'T~XGRTl1VGR1!1lGR1f~tO\l~SPvCOVVSPl1tO\flS9tl0121,lROFDI
144 CAll' i<EVS «209 KE'ifZO) .

IF( KEV20 »145 vl0006, 145
145 WRITE OU'fPUTTAPE 1(121)1004

WIll TE OU'fPUT TAPE: 1(121110039 r~XGRT I/'lfGRT ~1.GRT, COVXSp, CDVVSP ~COVISP,
.L;[H ZI,LROfOI

10006 C~ll.KEYS (14.KEY14)
IF~KEY 14l,70029124~1002 '.

124 ~~(tWRl'E)1002,123,lOci2
., I;700200NPRT~4095~ :

123 'IFH,QCJ253111000117253
253 IPlOT-KPlO'+lnUM 1=)(1 -

DUM 2=YI
nUM 3=ZI
DUM 4=DXl
DUM 5=DVI
DUM s-ozr
DVM 7""X11
PUM 8""Y11
DOM9=lTl'
£lUMIO-OXTI
OU"11=OYll
.oU'41Z..:DZlI .
DUM13=lCl
DUM14=lC2
OUH15=lC3
OUM16=lC5
n~foU 7""l:C"1
omU8=lC8
DO :904 ·JPgllllI~IT
l~SU6=IPlSIGJP)

904 tA8lE 1« JP riKPlOT):,-=b'l ..1SlU PSUB~
.Fe € KPlOT~20»--l0007 {)255 9255

255 ~R~T&TAPE KT311'TAaLEIILPI.LP2.~LP1~1.LIMI1).lP2~1.20)
~PLOT=O

10001 CTE=CTE'*OT
CfX=Oo
CF '(""0 C)

CFZ=O"
10008 CALL KEYS 116gKEY16J

IF (KEY16» 840li841 1)840
840eAlt tiOAl

CALli: SELflD
ZZ3=ClOCKF 000
lZ3=ZZ3=lZ2CAll KEYS «16~KEY161
iF UCEV15l 844 i841i844

844PIUNl 1301 i1 NRUNI ~NRUNZ ;Z13
WRITE OUfPUTTAPE KT4h1301oNRUNlI1NRUN2,ll3·

846 i'f- q Lot »196 9 199 11198 '
198~~lfE OUTPUT TAPE KT2;12q8.(~aBLEl(JK920.,JK=1,lIMIT}

:' ,,'
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PRINT 1298i1( lA1U.El«J(;( f20h JK~l!?t HUT.
END FiLE KT3

199 ~AtL kEYS «16, KEY16'IF (KEY16)336,335~336
335 IF (IEXIT) 3361l330f}336
336 ZZ4-CtDCKFIXXI

ll4=ll4-ll1
pAINT 1302tll4
~RITE OUTPUT 'TAPE KTZ;13029ZZ4
""t.t.eXIT

841 IF~(iHPASS)654f660.654
660 INPASSe4095

GO' TO 101
654 IF' (T-EOP)65'S.65:!h656
655 If1t.ROfOl) 111~831,171
171 ORAA=RAA

OREA=REA
O~OU.=O.,
{f. (ABSFfORAA J;"';3o1:41:59265» .112 d.73 II 173

173 tf'(ORAAj'189.1905190
189 [)~AA=ORAA+602831,a.530

GO TO 172"
190 ORAA=ORAA=o';.28318530 '
172 IF' lABSF fDREA) -3'01'4159265t174,,191. 191
191 IF «OREAt 19291939193
192 QREA=OREA+6.oi28318530

GO TO 114
193 OREA::DREA:"'6",,2831,8530
174 IF t(ABSF (DRAA» -0 349D6585 )116.170.177
177 If tORAAJ118,176,'l79
178 QRAA=-.34906585

GO TO 176
119 D~AA= 034906585
176 IF {AaSF«OREA.-o34CJ0658~)180,180,181
un I-F (OREA» :182 p 180~183 .
182 DREA·-~34906sa5

GO'TO 180
183 OREA:: ••34'106585··
180 EXV;:;;Oo

EZV=-ORAA
EVV=-OREA
XKP=XKPl
GO-TO 785

831 EXP=~OPHI6
EYP=-OPSIB
EZP=DTH8

710 IF U,8SF«E)(p)~;,04r 60ii6C,h61
61 EYP=(J•.

GO TO 362
60 -IF d~BSF(EYPD- o 04».13Gti130'362 .

362 ElP=Q ••
130 EXV*EXP

Eyv:.;.e zp .
EZV=EYP

131IFtCP 516Cei3:,,1i4159265IZ ••H132 »132,133
132 SIBC~CPSI8C

f J
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GO 1'0 134 •
133 SfSC=#2.,u.3" 1!415-9265...,CPSIBC
134'!Fl5p~C";'lo »,135 y135., 136
135 XKP:iiXKPl

GO to 785
136 IF« sr ac- L" 5 )13\19131,,,138
137 X.KP~XKP2

Gorp 785
138 ;XK~=XKP3
785 W~\I~XKR.E}(V

WYV:;:XKP*EYV
W~V=XKY.EZV
!ftABSF(WXV.~XlIMIJI748w148,149

749 IF€WXVt789~189~190· .
789 WX\l=.•.•XlHHT

GO-TO 748
790 WXV=XlIMIl
148 If: {ABSf (WY\H:bXLIMI'n191~791p192
192XF(WYVt193~793,794
793 WVV~"')(lHHT

GO TO 191
19/t wVVJXt:IPu'r-
791- IFC 4aSFHtlV »";'J{lUUT ~795~195v196
796 IFt*ZVJ797.197y198
797 WlV=:- Xl UU T

(;O,',TO 195
798 WZV4XlUHl
795 FTXV~o.,·

FtvV=O ••
FTlV=O.,

103 IF€INIlAll102,11011l102
702 CAlliPRT
7o~iNI lAl:l

CALl MAR 19.DT/8~9RKK( 50t~25f8iMM)
GO TO {1059811~,MM

705 OAlt~WIV.A12-WYV.A13
OAii=wXV*A~3-WIV.All
OAli=WYV*A11-WXV*A12
tij~t~WZV*A22~WYV.A23
QAa~~WXV*A23-WZV*A21
OAa3:::WYV*A21~WXV*A2l
D~~'~WIV*A32~WYV*A33
til~~=WXV.A33-WIV*A31
I)A3~=WYV.A31<=WXV*A32
CAlif OEV

811 IF;,n.ncrr ['31 ,,32p31
31 t..tiOll=O
33 DEIlVX:Oo

DIH;V\f:;O ••
d~t'z=oo
GO T02l

3~ IPtlC2f281i280t2Bl
280 cJUMe:o - .

GO to 288'
281 tF(~UMP) 288,l82f268
28~ .I(HJ4:ICC+l.

."'".. ~
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JUMP=4C95
Z88'HF (1IHfICC»» 70921,,70
70 IF tl0121J531121i53
53 1~(Cl~CTDV) 2I.741~747'

747 IFI'~(TSC + lOe)[21~55,55
55 IFtLOIIIJ54f56~54 '
56 IFGCTTG)ZIt/54,21
54 IFCOELYX» '1,21/4

1 !F(DelVJ.tCATXfW-O~5)l 5~3 3
4 If60ELVX-(CATX6A-O ••,Sn 3113 /)
3 FTXVaCOVXBGO TO 2
5 flXV= ...CATXfW

GO TO 2
6 FlXV: CATXBA
2 If(QEtVV>>8v9'88
a IF (A-SSP «nEl VV) - (CA1YB-oS ),l7p '7 illl
1 fTY~=COVY6 '

GO ~o 9
II IF«DELvvr12~~v13
12 frVv=-CATVB

GO 10 9
13,FTY\f=CATYB

9 IPtOEhVZt20,21t/20
20 IFI4BSF€DElVZ)-tCATIB-05)fla,,lOt23
1Q Fi JV=COV Z6

, GO'TO 21
23 !ftOElVZt24~21\l25
24FTZV=-tA1ZB, GO TO 21
25 fl'Z\I:CATZ6
21 'IF'tiELVX~ 501~502~501

502 UH3.1=O
GO 10 507

501 l0131=4095
507 IPiciElVVf 503~504i503
504 l() I.aS=O "

GO'; to 508
503, [0145=4095
508 If:'«QElVZ~505\l506,505
50t! Ul X26:0

GO to 509
505 lDIZ6:;:4095
501) Q31=F TX\h'A.l1+FTYV*A12+F,TZV*A13

Q38=F1XV*A21+FTYV*A22-fFTZV*A23
Q39~FTXV*A.31+FTVV.A32+FTIV~A33

GO TO 101
656 Zi~~ClOCKF«XX)

Zl.3i::;ZZ3=ZZ2"
pit ith- '1300 v ,NRUNI ~NRUN2,113
Wit1 TE OUTPUT rAPE KT2, 1300 ,'NRUNl vNRUN2iZZ3

.',., . j

GO,TO 846
14 F~~~ATtlH,17Xi8HVElOCITY932X,3E20~8)
15 FOIU~AT«lHO/IH ,5X,6HMATRJXlioX,21HINERTlAL '- .SPACECRAFT,19X,3E20oS)
16 fORMAHIH IIfHX,3EZOoa) " "
17 FOR~At(lHO/1H1I5X,6HMAT~IX,oXtl21HtNERTIAL -NAVIGATION,19X,3E20oS)

, ,



,

18 fORMA TUHO/IH 11 S}h6HMAYfH X;,6X 1123HSPACEGRAfT ~ NAVIGAf ION, 17Xll
*3EZOoS)

19 fORMAl(lHO/lH ~5XI6H"A'Rtl.6X.17HTARGET - INERTIAl~23X,3E2008)
21FO~~A H IHOIIH~5XI?31HORBITAl PARAMETERS NU - OMEGA-: IOTAv 15X,3E2 .

,,'0.;8.
82 faR~AT(lH t17K,40HS/C IN lARGo CYLiNDRIGAl, X~Y-l POSITION,3E2008)
8~ fOR~ATtlH 1143X,14HX-Y~I-VElOCITYIl3e20,,8.
9~FOR~A T UI.H (11.1)( 1116HVECIORMAGNITUDE,24X"E20 .81

64?fOR~A T HHlll5X ,4HT1Mf ,SXvl.8HFROM'PR08lEMS1ART, 22X ,'E20.S, 6X p
.5HOATE p!2~lH/~12,lH/,I2~7)(~4HRUN ~A6,A6)

643 fORMAT «lHO/IH 1/5X,6HGEMINI,6Xil19HPOSITION - INERTIAL, 21X'w3E20e8)
644 FOR~AT UH', 17X,-l'JHVEtOCI TV - -1NERT-I Al,·21X._ 3E20 ••8 t ....
645 fOR~AT UH 1I5X,,6HTARGET,6X,19HPOSITION - INER1IAl.21X,,3E20 ••S)
646 fORMAT UHO/IH 115X,5HRAOARv7XII35HRANGE '-AZIMUTH Oq-"ElEVATION (

·At~5X~3E2008>> .
641 fORMAT (lHOp5X.~13HGIM8AL'ANGLESv19H THETA - PSI- PHlp20Xp3E20

*08»
648 FORMAT «lHO!)5Xi/41HINtEGRATING ACCELEROMETER OUTPUTS - BEfORE COMP,

-5X plE2008illH, 39X 11 12»- AFTER 'COMP,6X'1l 3E.20o:8 ,
649 FORMATCIHO \i'X ill2HOEl lA,V ·,l14HHETER READINGS, 26X,'3E20 ••8»
650 fbRMATIIHO/IH p5X~~2HT~RUSTER ~12HACGELERATI0N,2ex,3E20~8)
651 FORMATHHO,,5X,12HOElTA!V ',13HTOTAL 'APPLlEOp21X.'3E20ciSJ '
652 FORMA r HHO/IH ,5Xf/12HERROR ANGLES940X t 3E20 08 ."
653 fORMAT UH \l5Xll13HTURNING RATES,39Xj3E20.S)
659 fORMAT (1H 'pllXi/28HRATE - SINE R -SINE A~12X,3E20oS)

1000 FORMAl €lHlp «tHO ()8E15 •.t.d r ';'
1001 FORMAT sror 3. i/ 716 D
1002 -fORMAT (6E12';8~
1003 fORMAl «lH 1)5XvF901p3F16o1,3FIOoO,2110t1004PORMAT (lHO.4XplOHtfME (SECf~3X~13HTRAIlING CFTli3x,t3HVERTICAl"(F

*1)94)( I) 12HOUT-Of4PlANE ~3X ,lHX....;METER\l3X, 7HY""METER,3X ,'7HZ-METER, 5X, 5H
*t.;tH2L~4Xv6Hl'RDFOK) .

l005FGRMAT' «<HZ) ,
1006 fORMA 1« IHO»6)( p4HTIME~15X ,,22HRElAT IVEPOSI TION (fIJv14X,23HRElATIV

*e;'VElOCI TV (FPS& v6X,,2:2HRADAR RANGE RANGE RATE, ZX. 5HlOIOO/4Xp

*9H« SECONDS» vOX ,8HTRAIlING,6X:,6HV£RT lCAl~2X'v 12HOUT~{)F-PlANE v 3X,'8HTR
.AH.:INGw3X~8HVERnCAl~2X'()9HOUT..;.PlANE, 7)(,4H( fT h8X; 5HlfPS') l

l001F,ORHAT (lH 1126X,24H"; TARGET IN-GEHINIFRAME,7X,3f;20.8)
1008 FORMAT «lHil61X~5HPllCHf 16X,3HVAW t 17X.4HROUd
1009 FORMAT (lH 113XliF9 ••i ,3Ft4o 1,3Fl!.2, f14'cil, flt.2, 17.-
1010 FORMAT«11XIl12ilX~I2~lX9t2~ioXIA6I1A6) .
1011 FORMAT €lHO,5HOATE ,12vlH/II12vlH/,12111H ,4HRUN ,A6wA6)
l012FORMATC12f6D .
1013 FORMAr«lHlil5HOATE 1I12.1H/ilI2,lH/;12111H ,4HRUN tA6~A6.
1014 FORMAT U2\l46Xp'2{Aow 1-Xi I3,ZX H
1015 FORMAl «6U6111X~13i'2X.»
1016 fORMAl UH(h5HPlOT,I6X,4~SU8~/IH96HSYM80l.4X,6HSCRIPTII

-tlH ,A61)5XiI3»
1011 FORMAT «lHOn43HOPERATORERROR -=CHECK ;MQKEYS '- PUSH START/IH ,17~

*PROGRAM EXPECTS i/ UIZ' ,ISH TO BfENTEREDIIII)
1019 fORMAT (511H)A6.01~i3xtr
1029 FORMA'T «lHl~lHTI!t4E == IIElS.,S.,9HSECONOS.;,,52X,5HOATE;, 12w1Hl, 12w1H/"

*.Z97X~4HRUN pA6.A6/.
1030 FORMAT «5«1H IIA6~f15~8i2X)J
1031 fORMAl U,HOg36HIIVAlUES'EACH OF'X,Y,:Z,'ANOOElTA Tile 1H,4E2008) J
1032 ~ORMAT (12A6)

r

t
•

r -
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1034fOR".4i (iN lliirOH5U~m.Al'El) COMPUtER Otn'purs ON THIS PAGE.,II)
1036 FORMAT' gS nBFA6!1I~oI5?:U;:O»
1037 FORMATtlHl,6HEOP gE15e8,3Xw6HSTCT 'gE15c8~3X,6HCTl - ~E1598t3Xt

l6HC1E \lE1508~ 3X,,6HC.OHH, 9E15G8JIH lIoHOElAV .E15~8~ 3X"
2~HE SPRI1E is,, s , sx 1l6Htrr ~E1508 Ii 3X ~6HaINT "E15 ~8, 3Xv
36HCART ~E15D&/1H .6HCOMGT ,ElSo8, 3X~6HCSRT .E15~8. 3X,
46HXr ,E15",8. 3Xtl6HVI .' iiE15..8g 3Xtl6HZI ~Et5~811H v
56HOXI vt15",8tl 3Xp6HUVl', flE15",8t! 3Xp6HDZI vEtS.8, sx,
6btiXTI tI€l508p 3XI/6HVTl vE15,,8i/lH 96HZ11 flt:~5~8, 3X,
76HOXTI {lE1S.,8j 3}(j)6HOVYl ~E15c8ii 3X,,6HOITI iE15~8, 3X,
86HRJ· ,,E1508illH floHCATXBAwElS",8; 3Xtl6HCATXfW~E15~6f1 3X,
96HCATVB'ilE1508~ 3}h6HCAlltk:v.E15.,8, 3XpoHXKROR "E15~8)

1038 ~ORMAT(lH ,6HCCAB -,E15e8.3~,6HCCAS .E15~8~3X,6~ritR8 ,E15~8,3Xt
16HCCRS ,E15a8~ 3X.6HCQ· ~E15~8VIH ,6HC2 iEI5~6, 3X,
26~Al1 gE150aj 3X~6HA~2 .ElSQ8. 3X»6HA13 ,E15~8. 3X,
36HA21 \1E15••811H ,6HA22 ~E15.,8, 3)(»6HA23 "EI508, 3X,
46HA31 IIE15 o 8, 3X,6HA32 ~E15e8i3X,6HA33 ,E15.f3'l1H,
56HAKXl pE15~8. 3X.6HAKX2· ~E15~8~3X,6HAKX3 ,Ei5~8~3X,
66HAKX4; ilElS.,8~ 3Xr6HAKYl ilE150811H,6HAKY2 wE15~8, 3X,
76H.M(Y3 ,E1508, 3Xt/6HAKY4 ~E1508t 3X;6HAKIl ,e1S.8, 3X,
86HAKl2 ,EI508/1H p6HAKZ3 ~E15e8f 3X1I6HAKZ4' "EJs.a" 3X,
96HXKPl - pE1508i1 3Xv6HXKP2 'l1ElS ••811 3X,6HXKP3 ,ElS~8J

1039 FORMAHIHi6HXKR' wE1508tl3~j6HXKV "E15~8,3X,6HttR ,E15Q8~
1040 FORMAUIH olHITH(l» d5~3XslHlTH( ,1),I5,3X'1HIHH3IvI5,3X, 7HI'fHC

14t,I5,3X,,7HITHC 51pl5tlH • ,lHITHI 6)v15,3X,lHITH( 7),I5,3X,7HITH(
281, I 5 ,3X,7H ITH (9 J ,I51'3X"7HI"fH« 10 ~0 15/1H ~6HMACOP ,. I6113X,
36HMACNTR l' I6v3X p6HMACINT, 16, 3X ,6HMOOCR ,16, lX,6HNPF ,16ItH,
46HlOC g16, 3Xv6HUUH,,16, 3X,6HlfP ,16, 3X,6HlGANG',16, 3X,
~6HlRR III~/IH ~bHLSRA bI6~ 3X,6HlRM ,10, 3X,6~LD8 ,16, 3X,
66HlFOI p 16 II 3Xi16tHEX I It 16 j

1050 FORMAT CA6,2E15.8~14J
1051 FORMAT; UHO 1I6HSYMBOlIl8XIl4HltME, 14Xi4HDAT A, lOX.9HSU8SCRIPT 1/ »
1052 ftiRMAT '(IH IA6,2EI6~8,16J j .

1298 FtiRHAT'«lH .,6E1608t
1300 FORMAT (5H RUN ,A611A6vZ4HTERMINATEO BY EOP·AF'E~~~2PF902,

*9H MiNUTES.,»
1301fORMAT(SH RUNtA6~A6t127HTERMINATEO BY KEY 16 AfTER9-2PF902jJ

*9H °MINUTES,,»
1302 FQRMAT (17HlHIS PROGRAM RANII=2Pf902,9H MINUTES •• )

e~Df191,OiOvO~Otlpl,OfQ_O,QiOiO~O)

••

",-,
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lj
c DEe OCT.

7961 171031

,c
DEe OCT

AKXl 325.55 77453
AKY2 32550 71446
AK1332510577441

CO I 32539 77433
C.\12 32535 71421
CA31 32530 77422

CAJXBA 32525 77415
CCAS 32521 77411
CC.K5 32515 77403

CCPSIR 32510 77376
CCRSl 32504 71310

CC IHOL )2500 77364
CDRRD 32497 77361
tOTWX 32483 77343

cD.VT 3241B 77336
CDV.XI 32414 77332
CDVYZ 32470 7732.6
CDvtZ 32466 77322

COlD 32461 17315
. eMl ~24S6 71310
CNPC 32451 77303
CNVC 32446 77276

CP~iB 32442 77212
CR 1 32436 77264

eRR I 32430 77256
CSA.PG 32426 77252.

CSPSIA 32421 77245
<iSH! 32415 7·7231
csniR 32411 77233·

c~!~~~:3·~~~~~;
cr 32407 17221

CUDPSS 32391 77207
CXM 323B5 77201
CXT 3238277116

cvso 32366 77156
CZRO 32350 77136
czz 32336 7712.0

OONPRT 32334 77116
DUMI0 3n23 77103
OUM15· 3231.8 77076

DUM2 32331 71113
DU"7 32326 71106.
F~PP 32311 77067

F IP 32308 77064
IWRITE32302 71056

LC lJ 32296 71050
,-_ L .I.,C4B_.32192 71JL44

e

t

c
'c

-t

t

t

t

c

c
(

c

G

c{

(j

o

.,,'

IBM OWEGO. N.Y.

DEt OCT.
32230 7671t6

STORAGE NOT USED BY PROGRAM

STORAGE lOCATIONS FOR VARIABLES APPEARING IN COMMON STATEMENTS

.DEe OCT
AKX2 32554 71452
AICY3 32549 77445
AKZ4 32544 "17440

CO 32540 71434
.CA13 32534 71426
CA32 32529 77421

CATXB.I 32524 77414
CCK1 32519 77407
.CCKF 32514 71402

CCRBI 32507 77313
CCRS 32505 77371
CClT 32499 17363

CaTHSt 32556 17454
COTX 32482 77342

CO\lXB 32477 17335
eOI/YB 32473 17331
CDVZB 32469 77325

COXO 32465 77321
CDZFO 32460 77314

eM3 32455 77307
CNS '32450 77302

COEFF 3244~ 77275
CPSBCP 32440 17270

.CRA 32435 77263
CRRPI 32429 77255
tSAP] 32425 77251

CSROPI 32420 7724~
CSRT 32416 7~240
CSTZ 32410 77232
CTOV 32404 77224

CTlRP 32399 77217
etTG ~2395 77213

CUOTHS 32390 77206
CXRD 32384 77200

eXI 32370 77162
eVTO 32354 77142

CZ 32352 77140
OELAV 32335 77117
OPHIB 32558 77456
OUHll 32322 77102
OUH16 32317 77075

OUM3 32330 77112
DUM8 32325 77105

FXP 32312 77070
GC 32306 770f>2

K2C 32301 77055
LeI 32297 77051

le4C 32291 77043

OEC OCT
AKU 32553 77451
AKY4 32548 7710410
ASFX 32543 77437

C21 32537 771031
CA21 32533 77425
CA33 32528 77420

CCABI 32522 77412
CCK2 32518 77406
eCKG 32513 77401
CCRB 32508 773710

eCTHB 32503 77367
eDEl 321098 ~7362
COTM 32496 77360
eOVF 32480 77340

CDVXM32476 77334
eDVYM 32472 77330
COVIM 32468 77324
COXFD 32464 77320

CFX 32459 77313
CH4 32454 77306

CNVX 32449 77301
COINT 32444 77274

CPSISC· 32438 77266
CRlO 32434 77262

eRR 32433 77261
CSAPR 32424 77250
eSRPG 32419 77243
eSTOL 32413 77235

CSWSTO 32409 77231
eTH8CP 32401 77221

CTM 32398 17216
CTW 32394 77212

eWSTOL 32388 77204
CX 32386 77202

CYM 32368 77160
CYT 32365 77155

elSO j2349 77135
OELVX 32561 77461
OPSI8 32557 77455
OUM12 32321 77101
OUM17 32316 77074

OUM4 32329 77111
OUH9 32324 77104
FYPP 32309 77065

rc 32305 77061
Ke 32300 770510

LC2 32295 77047
le4D 32290 77042

DEC OCT
AKX4 32552 77450
AKll 32547 77443
ASFY 32542 77436

C2 32538 77432
CA22 32532 77424

CAPTI 32526 77416
CCAB 32523 77413
CCK3 32517 77405

cePHIB 32512 77400
ceRI 32506 7n72

eCTHR 32502 77366
COPHSC 32558 77456

COTW 32495 77357
COVI 32479 7733~

COVXSP 32561 77461
CDVVSP 32560 77460
eOVlSP 32559 77457

COVO 32463 77317
cn 32458 77312
eM5 32453 77305

CNVY 3244B 77300
COMGS 32443 77273

CPSIBM 32437 77265
CRRD 32432 77260

CRS 32428 77254
·CSPHIB 32423 77247

CSRPI 32418 77242
eSTD 32414 77236

CSWTOl ·32408 77230
CTH8C 32402 77222

tTRl 32397 77215
cTX 32393 77211

CWSTD 32389 77205
eXSD 32383 77177
eYRO 32361 71157

CYI 32353 77141
CITD 32337 77121

OELVY 32560 77460
DTHB 32556 714510

OUM13 32320 77100
DUM18 32315 77073

DUM5 32~28 77110
FIN 32314 77012
FYP 32310 77066

IEXIT 32304 77060
KWRITE 32299 77053

LC3 32294 77046
lC4E 32289 77041

),

u
1)

J

:)
DEe OCT

AKYl 32551 77441
AI<Z2 32546 77442
ASFl 32541,77435
CAll 3253677430
CA23 3253177423
CAPT 32527 771017

CCASI 32520 77410
eeK4 3251677404

CCPS I8 32511 17317
eeR 32509 77375

ccssrn ·32501 77365
COPSSC 32557 77455

eOTWT 32494 7735.6
COif 32481 1731tl

cons 32475 77333
COVYS 32471 17327
eDVlS 32467 77323
CDVFO 32462 77316

CFI 32457 77311
e"6 32452 77304

CNVI 324~7 71277
CPHI8t 32441 77271

CPSIB 32439 77267
CRRG 32431 77257

eSADPI 32427 7725,
CSPSIB 32422 77246

CSRPR 32417 77241
CSTHB 32412 77234
CTOAS 32405 77225
CTH8M 32400 77220

eTRR 32396 77214
CUOPHS 32392 77210
CWTTPR 32387 77203

eXlO 32371 77163
tY 32369 77161

CIM 32351 77137
eIT 32348 77U4

DElVI 32559 17457
OT ,32333 77115

DUM14 32319 77077
DUM 1 32332 77114
DUM6 3232777107

Fp· 32313 77071
FZPP 32307 77063
10lP 32303 71051
lelO 32283 17033
Le4A 32293 710~5
lC~ __..32288. ~7040

~

J

)

",
.,).

".>
.)

J

:>

D

o

D

o

o
.....•..~--...:-..:....,;
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( "llNl ENVIRONMENT- FERNEYHOUGH t8HOWEGO., N.,. !, •
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; ).1i lC4G 32281 11031 LC5 32286 11036 Le7 32285 71035 Lee 32284 11034 ,lCA 32282 77032'

, .( LCS 32281 11031 lCY 32280 17030 LDIOO 32219 71021 LOll0 32218 77026 LOlli 32271 77025'

lDI13 32276 11024 LOl20 32215 77023 LOl21 32274 71022 LOl22 32213 77021 LOI25 "221277020 I
LDiz,(>.. 3227.l71017 lOl3l ,32270 77016 lOOOl 32269 77015 1..0005 32268 770'14 LOCII )2267 77013

C LDOU 32266 77012 ' L0013 32265 77011 L0062 32264 7,7010 1..0063 3U63 11007 LFOI 32262 77006 '1
LOT 32261 11005 l 32298 11052 M 32260 11004 III 32259 77003 PHI8 n2S8'77002 !

PINT 32251 77001 PSI8 32256 77000 ROGO 32255 76771 RROREF 32254 76176 SRAA 32253·76715

( SREA .l2252 76114 SW 32251 76773 TEST 32250 76772 TFTXV 32249 76711 TfTYV 322 •• 76770 ~
TFTZV 32247 76167 THETA8 32246 76766 TIME 32245 76765 ,pc 32244 76764 TRI 32243 76763

TSC32242 76762 TVl( 3221tl 76761 iVY 32240 16160 TVZ 32239 1{>151 lYe 32238 76756

'C VLlST 32561 77461 ltG.RTD32236 76154 XGRT 32231 16755 XKROR 32235·16153 YGRTD32233 76751
,

YGRT 32234 76752 IGRTO 3'2231 76741 IGRT 32232'16750 ,,- "

: -'~:~

::C STORAGELOCATJONSfOR VARIABLES APPEARING IN DIMENSION AND EQUIVALE.NCE,STATEMENTS
,

i DEe OCT DEe OCT DEe OCT DEe OCT Dee OCT

i e All 7883 1731.3 A12 7884 1131.4 A13 7885 17315 A21 7886 173i6 A22 7887 17317 ~
i A2, 1888 17320 A31 7889 17321 A32 7890 17322 6133 7,,91 17323 OAll 7892 1'1324

I OA12 1893 17325 DA13 7894 17326 06121 7895 11327 DA22 1896 17330 DA23 7891 173'31

t\t DA3i 7898 17332 DA32 7899 17333 ' DA33 1900 17334 DUST 7882 17312 OTTP 1931 17401 ,
on 1951 111t17 OXI 7956 17424 DXTI 79;'2 17406 0'11 7955 17423 OYTI 7941 17405

I ill. r954 171t22 ClTl 7940 I11t01t iUST 7182 171't6 IPLST 1257 16131 ITH 7317 16225
r

! t P'SLST 7307 16213 031 1950 171t16 ·Q38 7949 17415 039 7948 t14H REM 7482 1"12
,

RJ-l 1938 11402 RJ 7952 17420 RKK 7932 17374 SC 7960 171t30 SC;VM 795317421

! SliST 1682 17002 TA8LEl 1207 16047 TARG 794,6 17412 !I 7957 17425 lUST 7582 16636

It Tn 1<}~3 171t07 TVM 7939 171t03 XI 7960 17430 XTI 1946 17412 Y! 7959 .7427
,

'11rR 1945 n~u U 7958 !7426' ITJ ~944 17410

~ STORAGE lOCATIONS FOR VARlAaLES NOT APPEARING IN COMMON.DIMENSION. DR,EQUIVALENCE STAt£HENT, '1!

'~

OEC OCT DEe OCT DEe eCT DEC OCT DEe OCT

ARG2 6207 14077 Al(Tf 6206 14076 AITF . 6205 14075 BIGA 6204 140110 8IG8 6203 14073 ~
srcc 6202 14072 81(;0 6201 14071 !!IGE 6200 14070 BIeF 6199 14067 8INT 6198 14066

soar 6197 14065 8082 6196 HOM B083 6195 14063 BOBl 6i94 14062 ell 6193 1.061

e e12 6192 14060 C13 6191 l'o057 C21 .6190 14056 e22 6189 Ilt055 e23 6188 14054 3
C31 6187 14053 (;32 6186 lIt052 C33 6185 14051 CATXFW 6184 14050 CATVB 6183 14047

CAllS 6182 14046 CGAF 6181 HOlt5 CGAMY 6180 Ilt041t CGAT 6i79 1400 (OMGT 6118 HOltZ·

e CO 6177 14041 eosx 6116 1401t0 COSZ 6175 llt037 CPHF 6114 110036 (PHIT 6173 l1t03S '3
(PHT 6172 1••0310 CPHX 6171 14033 'CPSF 6170 1-\032 CPSIT 6169 14031 epST 6i68 14030

CTf 6161 HOll CTHEl 6166 14026 CTHF 61065 1402S CTHT 6161t 1-\024 CTl 6163 1:4023

e DELD 6162 14022 DELE 6161 14021 DELF 6160 14020 DEL 6159 14011 DRAA 6158 14016 l
OREA 6157 110015 DROLL 6156 14014 OTHF 6155 14013 DTHX 6154 14012 OXPFO 6i53 14011

DYPFO 6i52 14010 DZPFO 6151 14007 ,EOP 6150 14006 ESPR 6149 14005 EXP 61"8 1,.004

c EXV 6141 14003 EYP 6146 14002 EYV 6145 14001 EZP 6144 14000 ElV 61ft3 nUT :>
FTXV 6142 U776 flY"' 6141 13715 FTtv 6140 13774 FXPI 6139 13773 FXPSP 6138 13772

:rltPS 6137 13771 FXPSV 6136 13770 FYPI 6135 13761 FYPSP 6i34 13766 FYPS 6133 13765

;·C FYPSV 6132 13764 FIPI 6131 13763 FIPSP 6130 13762 flPS 6129 13761 FIPSV 6128 13760 '1)

. GAMT 6127 13757 GAT 6126 13756 HT 6125 13755 Ice 6124 13754 I NITAL 6t23 U753

iNPASS 6122 13752 IPl 6121 13751 IPSU8 6120 13750 ITAG 61i9 13741 JI( 6 18 13146

c JUMP 6i17 131105 KEYl•• 6116 13744 KEYI5 6115 13743 KEY16 6114 1371t2 KEYll 6113 l!741 o
KEY19 6112 137 ••0 :KEYlO 6111 13137 KEYSET 6110 13736 KOMBO 6109 13735 KPLOT 6108 13734

I( 6107 13733 KTl 6106 13132 KT2 6105 13731 KT3 6101t 13730 L08 6i03 13127

e LFP 6102 13126 lGANG 6101 13725 LIMIT 6100 13124 LMOI 6099 13723 LOC 60ej8 13722 o
LROFOI 6091 13721 LRM 6096 13720 LRR 6095 13717 LSRA 6094 13716 MA.ClNT 6093 13715

t
MACNTR 6092 137H MACOP 6091 13713 MM 6090 13712 MOOCR 6089 13711 MUDS ·6088 13710, ., i

NOATEI 6087 13701 NOATE2 6086 13706 NDATE3 6085 13105 NPF 6084 137(1'4 NRUNl 6083 1:1703 ~.~

L _._-----,._.----- -'--." ~----_ .._-_._-~-----------_._---~-_._.__ .-
___.-'--._.,;_~,.__ ~.._..:......._ .._ ._..__..._____..:_~.___ ".•..".._ ~__ ,~_,'; ..._.: .:._....;,...___.._. ____ .,.____ ' I
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> :~. I'IAlNT ENVIRONMENT-' FERNEYH(]UGH 18" OWEGO, N.;Y.
• G .

• I'lRUN2
1"12
P3l

Pill:!
1"032
"tiT
PST
03l
082
ROT
iU'
SH

SPHF
spsn

SiC..
T12
T3l!

JEMP
;H~

u233
XKP!

J(K'l'
lIRV
YRV
III

&t

e
e
,It

,~

e
1;

~

.{t

~,

8~E
8U

all<2
81K7
SIKC
BellA
Il!VF
BIYI(
lHVP

8H08
BilOF
Bll81

e

t

It
.•..~~.:
e
It

1l
CJG1

01170
01422

EI25t

e

6082 13702
6071 13615
6072 13670
6067 1,)663
6062 13656
6057 13651
6052 13644
6047 13631
6042 13632
-6037 13625
,6032 13620
6027 13613
6022 13606
6011 13601
6012 13574
6007 13567
6002 13562
5997 13555
5992 13550
5987 13543
5982 13536
5917 13531
$972 13524
5967 13517
5962 13512

EfN IlOC
14 13461
19 13416

642 13342
647 ll.3250
652 13151

H)02 13122
!007 13007
101212741
1017 12702
1032 12620
lb39 12253
1298 12113

DEC
5944
5953
4914
2079
2096

OCT
13'070
13501
111t62
04037
04060

crOTA 6081 13701
1'13 6076 13674
P32 6071 13667

PB21 6066 i3662
1"833 6061 13655-

PHX 6056 13650
PSXl '6051 13643
Q32 6046 13636

Q 6041 13631
REAPR 6036' 13624

SF 6031 13617
SI8C 6026 13612

SPHIT 6021' 13605
5PST 6016 13600

STHET 6011 13573
H3 6006 13566
V32 6001 .13561

1H8S 5996 i3,554
TRIl 5991 13541-
U0!34 5986 13542
)!I(P2 5981 13535

.LIMIT 5~76 13530
)(X 5971- 13523

ZPO 5966 13516
H2 5961 U5U

OMEGA
P21
P33

11'822
PHF

P
PSX2

Q33
RAA
REA

SGAF
SINX
SPHT

SRAAS
STHF

iZl
133

VHET
TRIDOT

WXY
XKP3

l{PO
IfP!)

II>
lZ3

2(J
6080 13700
6075 13673
6070 13666
6065 13661
6060 13654
6055 13647
6050 13642
6045' 1363,5
6040 13630
6035 13_623
6030 i3616
6025 13611
6020 13604
6015 13577
6C)10 13572
6005 13565
6000 13560
599,5 13553
5990 13546
598S 13541
5980 135310
5975 13527
5970 13522
5965 13515
5960 13510

D"U
PZ2

P811
1'823

PHI8S
PSI8S

PSX
034
RAD

RE
SGAT
SlNZ
SPHX

SREAS
5THT
t20!

TEMPI
THF

iRIS
WYV
:tKP

XP"P
ZRI
ZZ4

•• .,. 13.n'-' .-~ P11
6074 13672 P23
6069 13665 11'812
6064 13660 11'831
6059 13653 PHIT
6d5~ 13646 PSIT
6049 13641 Q30
6044 13634Q35
6039 13627 RADTD
6034 13622 RF
6029 13615 SG
602413610 SJ'
6Q1913603 SPSF
6014 13576 S
6009 13571 HI
6004 1356~ i23
5999 13557 TEMP2
5994 13552 THT
5989 135~5 T
5984 13540 IIlV
5979 13533 ){KR
$974 13526 XRI
5969 13521 VRI
596~ 13514 lRV
5959 13501 zz

~:.I

S1rMflOLSaND LOCATlONS FOR SOURCe PROGR,AHFORMAT~TATEkEIIJTS

81F
SIR

8)K3
81'K8
81KO
81va
31VG
81VL
IHVR

8110A
8110G
8118K

~"N
i5
27

643
648
653

1003
1008
1013
1019
103~
1040
1300

LaC
13~61,
13404
13321
13235
13150
13120
12777
12737
12660
12616
12241
12110

BIG
8121
61K4
81K9
81KJ
slve
81VH
81VM

31105
8110e
81100
81l8l

IEFN
16
82

644
6:ft9
659

1004
1009
1014
1029
1036
1050
1301

!LOC
13447
13371
13307
13213
13141
13112
12770
12726
12E!54
12605
12133
12074

8tH
_8J2J
81K5
aJKA
SJVB
81VO
SIYJ
SIVN

81106
81100
SllOR
8)18M

IEFN
17
33

645
650

1000
1005
iOlO

'1015
1030
1037
1051
1302

lOC
13444
13351
13277
13202
13130
13062
12760
12122
12636
12601
12130
12060

an
BI2S
81KE!
81k8
81V9
81ve
81VJ
BlVD

81101
, 8HOE

B)10S

'lOCIHIONS FOR OTHERSYMBOLSNOT APPEARING !H SOURCEPtOGRAH

2'
CJG3

0120P,
01429

EI27

to

DEe OCT
5101 11755
595~ 13502

605 01135
2127 04117
2120 04110

31
CIG4

(l121H
OlioS"
f)129

DEC OCT
5120 12000
5955 13503
1666 03202
4456 10550
2129 01t121

DEC
It) 32767

CIG7 5956
0)225 2097
D'522 2078

LOCATIONSOF NAMESIN TRANSFERYECTOR

OCT
77777
13504
04061
04036

61
CIGB

01403
IH529

,

0"
6078 13676
6073 13671
6068 1366.
6063 13657
6058 13652
6ibs 13645
6048 13640
f,Qlt3 13633
6Q38 13626
6033 13621
6028 13614
6023 13607
6018 13602
6013 13575,
600B 13570
6003 13563
5998 13556
5993 13551
5988 13544
5983 13537
5978 13532
5973 '13525
5968 13520
~~63 13513
5958 13506

01
o

£)

a.
.,
,~

~

1

:)

ft:'NLot
18 13432
92 13351

646 .13265
651.13170

1001 13124
lOCl6 13061
1011 12752
1016 12717
iO)1 12632
~Q38 12426
.0,52 12117

,
,~

:)

,
.,
,

DEC OCT
5155 i2043
5957 13505

56 00070
2'126 04116

,)

)

,
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.. '

,$
.~.;;:

~AIN7

·s

$

ARCOS
CTIU.l

INSEIH
PIU

STAn.
dSf'HI~

Ie
Ilit
I £
!':*,:
I~
~
trc

. [.

"r: .
!.~
f:.

i(j,.

I! t~
f

\~
Il~
, ~.

ARCOS
INSERT
SUTE

EfN
:no

5.
Ub
l51

29
995
851
102
60t
556
11"
117
126
1611
7M~
450
45••
920
'"'03
423
426
412
't18

71000
154
155
200
91l'"

10005
H2

10006
904
B44
336
171
191
178

j ~ 183l~ ·

~
I
1&

~

1&

ENVIRONMENT- FERNEYHOUGH IBM OWEGO, N.Y •.

DEC OtT.
.16 00020

22 00.026
'20 000210
21 00033
l8 00022
.. e 00010

ARSIN
KEYtN
iEFU

IlRSI"
m:v

KEYCN
QUANT
iEFTI
!STst

OEC OCT
15 00017
29 00035
1 00007

21 00025
25 00031
23 00\127

ATNl
!EXIT
~EYS

SELfLD
«FIt. t
aSTH,

DEC OCT
14 00016
2b 00032
19 00023

3 00003
~ 00011

10 00012

'CLOCK
tlDA7
1.086

SIN
«FPH
ITSH.

DEe
1
2
4

~3
o
5

OCT
00001
00002
00004
00015
00000
00005

CLOCK
L086
iFPT.

COS
"'''R
IRTNt

CTRLl
PRT
«SPHt

oe."
QUAN'f
I S.TB)

ENTRY POINTS TOSU8ROUT INES NOT OUTPUT Fit0M LIBRARY

CDS
HOA9

MAR
SQRl'

fR THt
aWLR)

HOA7
SIN
nSHI

urERNAL FORMULA NUM8ERS WITH CORRESPONDING iNTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

iF"
63

10?
132
148
19'1'
261
292
3121
368
376
385
393
t,024,,11
~19
1025
430
471
499
504
510
522
531
536
541
546
553
624
651
660
673
699
722
741
153
762
768
775

tOC
00071
00451
010,3
01166
01511
02711
03106
03220
03736
04003
0403'0
04071
04151
()4264
04366
04406
04427
05052
05175
05226
05246
05306
05354
05402
05424
05450
05506
06450
10113
10177
10351
10501
1061"-
10723
10774
11030
11053
1107"-

ATN1
KEYS
~FIU

IEFN
331

58
109
903

26
990
553
n

602
~Z8
10'0
118
127
165
766
451
'056
421
402
424
'004
413
419
201
157
158
41"-
112
140

10001
124
255
846
841
173
192
179
180

IFN lOC
86 00077

109 00460
135 01077
153 01207
199 01600
269 02732
307 03160
323 03225·
370 03757
377 04007
386 04040

.39404103
403 04153
415 04332
420 04373
426 04410
432 04432
479 05070
500 05202
50S 05233
517 05264
524 05323
532 05360
537 05404
542 05430
547 05455
555 05515
647 10066
653 10122
664 10242
675 10362
701 10513
126 10647
748 10757
157 11010
763 11033
'770 11056
776 11076

\':fN
332

59
U3
94
30

9':l2
554

72
603
427
105
U9
128
164
448
452
787
420
405
408
409
415
406
121
1.51
159
187

10009
10003

143
7002

10007
198
660
189
193
176
831------ ..-~.-.----.~...•.__ ._ .._--_ ..... -. -,.- _ .. - '-~---' _.

!fN lOt
88 00104

113 00473
138 OU12
159 01231
200 01606
272 02743
308 03164
335 03332
371 03775
379 04016
387 04045
395 04111
404 04157
416 043'02
421 0437'1
:'27 04415
433 04434
494 0511tl
50105204
506 05235
518 05266
526 05327
533 05365
538 05itl1
S'o3 0543it
549 05466
614 06351
648 10076
65it 10126
666 10251
676 10364
710 10551
727 10651
749 10763
758 11013
765 11037
771 11060
781 11107

EFN
333
U5
125

95
97

989
555
700
551
300
1\06
122
167
191
163
455
171
">01
407
640
-410
416
202
120
152
156
830

10002
i0004

1'04
123

10008
199
654
190
174
181
710

E.XIT
SElFlD
f 5THI

IFN LOC
91 001U

129 01037
litO 01136
16001233
243 02466
273 02750
312 03173
341 03426
373 03177
382 04023
389 04055
396 04113
405 04161
4p 04354
42304-402
1,28 04421
461 04760
495 05143
502 05214
507 05240
519 05276
527 05333
534 05367
539 05415
544 05-440
551 05471
617 06370
649 10100
656 10135
668 10302
677 10366
714 10562
738 10710
151 10766
760 11017
766 11042
772 11066
784 11115

EFN
334
108
252

98
96

996
101
704
552
110
107
111
'1'62
768
449
453
772•••00
422
901
411
417

7001
150
153
641
188
146
141
145
253
840
335
655
172
171
182
61

,
DEC OCT
. 12 00014

H00013
28 00034
17 00021'
6 00006

24 00030

,
,
,
,.

HOA9
SORT
iWlRI ~

.3
IF" loe

~3 00120
130 010it2
lit 1 01140
182 Ollt ••.••
25702651
289 03100
316 03203
342 031t30
~75 04001
383 04030
391 04062
398 010122
1.1004251t
1t18 01,361
424 041f04
429 0"2:5

"462 04763·
498 05173
5.03 05224
509 05244
521 05302
529 05350
!i35 05373
54005422
545 0541t4
552 05503
61906406
650 10107 .
658 10170
670 10311
678 10370
716 10571
740 10721
752 10772
761 11022
767 11050
713 11011
785 11123

,
•
3

;J

,
•

\
$1

!
!

1ti j
\

31
I
i
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,
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60 187 11126 362 788 1113~ 130 . 189 11136 U~
133 795 11156' 134 796 11162 135 797 11166 136
11.38 802 11200 185 803 11202 7It9 807 11221 189
3'48 all 11231 792 812 11231 793 813 11242 i'9~
796 a17 11255 797 818 11260 19,8 820 11263 795
il02 825 11275 101 826 11300 705 829 11322 811

33 Bltl tllt30 32 81t5 11437 280 846 11443 281
288 851 11463 70 852 11465 S3 853 11467 '1107

56 856 11507 54 857 11513 1 858 11516
'""5 862 11535 6 864 11540 2 865 11542 8

n !l69 11557 12 870 11562 13 872 11565 9
!I) 875 11601 23 877 11604 24 878 11607 25

502 882 11620 %i 884 11623 507 885 11625, 501te 508 889 11636 506 890 11642 505 892 11645 509

Q,

10
II 0"", .•.-, ..;.,..:;."

I. o

I'&
10
!

1°ICl
I
I

~'

~:t
t
~'!~

t

J~
\;-::.

:-t
-'":::
....•;l,:C

·L\-

-'----L4, , ..~--=-- '-'
792 11144 ' ,132793 11153
799 11171 137 800 11175
808 11224 0'90 81011227
8~5 11245 191 a16 11247
a2l 11265 103 824 11273
839 11424' 31 840 11~26 '
848 IHIo628t 849 11452
854 114710 55 ,855 U503.
859 11524 :3 86011.532
866 11544 7 867 11554
873 11567 20 874 U5n
380 11612 21 1181 11614
886 11631 503 888 11634
893 11647656 597 11711

,
:,
,
,
3

~'

~

~

•
•·.~

•
•
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3
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SUBROUTINE GEXEC
DIMENSION CXT(11J~CYTll11ItZfllI»ICDTW'("11J
COMMON COVXSP.CDVVSP,CDVlSP.CDPHS~vCDPSSC~CDTHSCIAKXl ,AKX2 t

lAKX3 ~AKX4 vAKVl pAK'lfl gAK'f3 .AK'lf/,f. pAKll ~AKZ2 ~AKl3 II

2AKl4 ~A$FX tlAS,fV IlASFI !)CO 11(,01 "!}C2 9(21 vCAll II

3C412 .(AI3 ~CA21 ,CA22 .CA23 .CAll .CA32 ,CA33 vtAPT v
4CAPTi .CAlXBA"CA'rXf:Hl1CCI&B $'CCAfHpt:CAS tlCCASi fCCKl 9CCK2 0

5CCK3 .CCK4 ptCKS ~CCKf leeKS ICCPHIBiCCPSIBpCCPS~RflCCR ,
6CCRB 9tCRBI -tCCRI .eCRS leeRSI ,cerHB .CCTHR 9CCWSTO~CCWTDL~
1CCZT liCOEl ~C!)RRO ~COTM liCDTW Ii conn v CDlWX . {)corx" I COY v
8COVF. ,COV!' IIC[)"T i/COVX8 (lCDVX~ pCOVXS v CDVXl !JCOVY8 ;'COVYM v
9COVVS ,CDVYZ ;CDVI3- gCDVIM' ~COVIS- i)COVII p (0)(0 I1COXFD .covo

COMMONCOYFD ,COlD .,COlFD vCFX pCFY ,CFI' 9CMl~CM3 ,
lCM4 flCM5 9(1'16 lIeNPC· ,eNS ~CNVX f CNVY .' j) CNVl' ~CNYC ,
2COEFF' tCOINT wCOMGS l1CPtUBilCPHIBt\?CPSBCPtl (PS IB e CPS IBC~CPS 16HiI
3CRl 9tRA ,eRLO ~CRR ,CRRD lICRRG wCRRI .CRRPI vCRS ,
4CSADPI1CSAPG ,tSAP! ,CSAPR pCSPHI6.CSPSIB9CSPSiR~CSROPIvCSRPG p

5CSRPI flCSRPR.CSRT ,CSRTI ~csro lICSTOl ~CSTHB .csrHR ~CSTZ .,
6cswsrOflCSWTDl,CT .cro .CTOASvCTOV ,eTHB \lCTHBC ,ctHBCPp

lCTHBM .ClLRP itTM ,erRl ,CTRR lICTTG .eTW ,elX ~euoPHS.
8CUDPSS,CUOTHSvCWSTO ,CWSTOL.CWITPR,CX ,CXM .eXRO ilCXSO u
9CXT: .cxro .cxz I1CV pCYM pCYRO ,CYSD pCYT IICYTD

COMMOI'FCYl vel .,elM ,CIRO' .czsn .cz r wCITD liCZI \l

lOElAY ~OONPR"VilOT ~DUMl IIOUM2 pOUM3 1I0UI14 ,DUHS ,DUM6 ,
20utH \lOUM8 vOUM9 vOUM10 vOUMll 90UM12 tlOUM13 ,OUMI4 vOUH15 ,
3DUM16 pDUMll ,OUMIS nFIN §FP pfXP ,FXPP ,FYP pFYPP ,
4FlP ,flPP ,GC \lIe ,IEXIT ~IOLP ,IWRITE,K2C liKe v
5KWRXIEpl- ,LeI vlCIJ ~LC2 fllC3 ,lC4A plC48 vlC4C II

6lC40" .Lt4E ,lC4F ~LC4G tllt5 vLCl ,ltg" ,lCIO ,LCA \l

lLCS jLCY vlDIDO uLOIIO IIlOrll ,lOI13 vLOIlO IILOl21 ~LDI22 9
8UH2S t)LOIZ6 flLOI31 ,tOOOl ,LOOOS {llDOll p L0012 pl0013 1.1..0062 9

9l0063plFDI f/LQT 11M lIN "PHI6 ,PINT ,PSIB ~ROGO
COMMON RRDREfpSRAA ,SREA ,SW ,TEST, ,TFTXV llTFTYV 9TFTZ\f=p

ITHETABliTI.ME pTPC 1JHU ,1"se ,TVX pTVY .rvz ,lYe v
2XGRT - llXGRTO \,XKRDR {lVGRY; ,YGRTD t>lGRT i>lGRTO

EQUiVALENCE IDELVXIICDVXSP).IDELVY,CDVYSPJvIOELVZ,COVZSPJuICOPHSCw
*OPHI&),€CDPSSCgOPSIBlfICDTHSC,OTHBJv«VLISTiCDVXSP)

MUD1=O
iF (MUOt» 2,3,,2

3 CICl cENB'(lNTDO)
If «lCX)8l)lOl ~8

101 l.C4A•••O
LC4B=O
lC4C=O
lC4D=O
LC4E=O
lC4G=O
lCY=O"
lCX=4095

8 IF (ley) 1059102.105
102 1.0062=0

l0005:0
CTOAS7Qo
TIMEP=TH4E
lCY:::4095



105 CALlGQNOGO
CAll OSB

106 CTOAS=TIME~TIMEP
CTciCTDAS

107 IF iLD120~ l08,109FI08
108 CALl AGE
109 If(LDI11Jl15fllO~115
Irq IF (L0110)~13.112~113
112 lC4A=4095

lC4B=O .
lC4C=O
LC40=0
lC4E=O
LC4G=O
lCY:;:O
GO TO 3

113 If· (lOII3) 7\'J6i7
6 CALL ASCENT «lC4Aili..C48~tA:'H~.f}U':;4Dl1lt4Ef)LC4GI1U:Y»

GO TO 3
7 CAllRNOl

115 IP«lDIIO»9,111y9
9 CALl.. TDPREO«lC4A,lC4B:\JlC4Ct>LC4rr1llC4E'l1lC4G:vlCV»

GO TO 3
111 IFIIlDl131594115

4 CALL RNOZ
5 CAll REENT, «lC4J,hlC4Bf}U:4C{/lC4DI1LC4E{/lC4G~lC\fp

GO TO 3
2 RETURN

END ~·l pi ,o,o fJ090iilglt/O .o 1l0i/O iO 1)0 110)
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;.<,.~?5~~~~_"'R~:;'7:"-n!~:':;?"d, ...•,. ,4. ••• _va .• i'4!!u:;::;;, r,ar . . . r "~ ""~"""'«£ ~'lI"lp.l~ ,.. .s~,!l'f;",~,""*A!iitW.ii!Ji}. •.",·.u",L,,,J!!, ht-:-J '.~- GEXEC7 EXECUTOR FOR MATH FLOW 7 RENOEZVo,US DYNAMIC" ••••••'n •••"
1 I a "

!- STORAGE No,T USEO BY PROGRAM a

•• DEC OCT DEe OCT
H8 QQ22~ 32230, 767'06 a

• STORAGE LOeATlo,NS FOR VARIABLES APPEARING IN COMMON STATEMENTS
~~--

a
OEt OCT DEe oeT o,Ee OCT DEC OCT DEe OCT

• AKXl 32555 77453 AKX2 32554 77452 AKX3 32553 77451 AKX4 32552 77450 AKYl 32551 77447
AKY2 32550, 77'046 AKY3 32549 77445 AKY4 32548 77""4 AKZ1 32547 7'14103 AKl2 32546 7744Z J
AKl3 32545 77441 AKllt 32544 771t.4Q' ASFX 3251t3 77437 ASFY .32542 77436 ASFZ 32541 771035

CDI 32539, 77433 CO 32540, 77434 C21 3253.7 77431 C2 32538 7702 CAll 32536 77430

• CA12 32535 77427 CAU 32534 77426 CA21 32533 771025 eA22 32532 71424 CA23 32531 77423 J
(;A313253o, 77422 CA32 32529 77421 tA33 32528 17420, eAPTI 32526 171016 CAPT 32527 771t17

• CATXBA 32525'77415 CATXBI 32524 77414 eCA81 32522 17412 eeAB 32523 17413 eCAsl 32520, 17410
eeAS 32521 7741J. UKl 32519 7140,7 CCK2 32518 77100,6 CCK3 32517 7740,5 CCK4 32516 7740,4 J
ceK5 32515 1740,3 eeKF 32514 1740,2 CeKG 32513 7740,1 tePHIS 32'512 7140,0 ccr-sra 32511 71377

• CCPSIR 32510, 77376 ceRBI 3250,7 77373 CCR8 32508 17374 ceRI ~25o,6 71372 CCR 32509 77375
etRS} 3250,1t71370, teRS 32505 77371 eCTH8 3250,3 77367 eeTHR 32502 77366 eCWSTD 32501 77365 ~

tc ••TOL ·32500, 77364 cczr 32499 77363 COEl 32498 77362 eo,PHSC 32558 77456 eDPsse 32557 77455
CORRO 3249,7 77361 CDTMSC 32556 71~51t COTM 32496 77360, COTW 32495 77357 eDTWT 32494 11356

• COIWX 32483 17343 'CDTX32482 77342 CDVF ~2480 77340 COVI 32479 71337 COV 32481 1'131t1 "'1 CDVT 32478 71336 COVXB 32477 77335 COVXM 32476 77334 Co,vxsp 32561 77461 COVXS 32475 71333. CDVXl 32414 77332 COVYB 32473 77331 COVYM 32472 77330 COVYSP )2560 77460 eOVYS 32~11 11327
\' Q CDVYZ 32470 71326 CDVZ6 32469 77325 eOVlM 32468 77324 CDVlSP 32559 77457 CDVlS 32467 77323 ~
; .- CDVZl 32466 77322 CDXO 32465 77321 COXFO 3246471320 CDYD 32463 77317 tOYFD 32462 ~7316

~
COZD 32461 71315 CDlFD 32460, 77314 CFX 32459. 17313 eFY 32458 77312 eFZ 32457 77311

CHI 32456 71310 (;1'1332455 71307 eM4 32454 7730,6 CM5 32453 773<'5 CM6 32452 7'1304 ,
CNPC 32451 71303 CNS 32450, 7730,2 CNVX 32449 77301 eNVY 32448 T73C/C CNVl 32~41 71277
tNye 32446 77276 COEFF 32445 77275 COINT 32444 77274 eOMGS 32443 77273 ePHI8C 3244111Z7i

~ CPHI8 32442 71272 CPS8CP 32440 77270 CPSIBe 32438 77266 CPSISM 32437 77265 CPSI832439 77267 ,
CRl 32436 17264 CRA 32435 77263 CRlC 32434 77262 CRRO 3.2432 77260 CRRG 32431 77257

CRRI 32430 71256 CRRPI 32429 77255 CRR 32433 77261 CRS 32428 77254 CSADPI 32427 77253

~ CSAPG, 32426 77252 CSAPI 32425 77251 CSAPR 32424 77250 CSPHIB 32423 77247 CSPSI8 32422 71246 ,
CSPSIR 32421 77245 CSRDPI 32420 77244 CSRPG 32419 77243 CSRPI 32418 11242 CSRPR 32417 17241

C
CS;(TI 32415 17237 CSRT 321016 77240, CSTOl 32413 77235 eSTO 32414 77236 CSTH8 32412 77234
CSTHR 32411 77233 CSTl 32410 77232 eswSTD 3240,9 77231 tSwTOl 32408 77230 CTOAS 32405 77225 ,.

ClO' 32406 77226 CTOV 321004 77224 eTH8ep 3240,1 17221 CTH8e 3240,2 77222 eTH8M 32400 77220

¢
CIH6 32403 17223 CTlRP 32399 77217 CTM 32398 77216 CIRI 32397 77215 C TRR 32396 7121~

COT 32407 77227 CTTG 32395 71213 CTW 32394 71212 CTX 32393 77211 CUD PHS 32392 17210, ,
CUOPSS 32391 77207 eUOTHS 32390 77206 eWSTOl 32388 7720,4 CWSTO 32389 77205 CWTTPR 32387 77203.

ex,. 32385 77201 CXRD 32384 71200, ex 32386 77202 CXSO 32383 77177 eXlD 32371 77163
·tt eXT 32382 77176 CXI .32370 17162 CYM 32368 77160 eYRO 32367 71157 CY 32369 71161 ,l

CYSD 32366 77156 tYIO 32354 77142 CYl 32365 77155 tYZ 32j53 71141 cza 32351 11U7
ClRD 32350, 77136 CZ 323.52 77HO czsn 32349 71135 CUD 32337 77121 CZT 323~8 11134

C ell 32336 ni20 DELAY 32335 77117 OELVX' 32561 77~61 DElVY 32560, 71460, OElVl 32559 77457 ~
DONPRT 32334 77116 DPHIB 32558 77456 CPSla 32557 77455 OTHB 32556 771054 OT 32333 11115

DUMID 32323 77103 DUMll 32322 77102 CUM12 32321 7710,1 DUM13 32320 7710,0, OUM14 32319 77071

e DUM15 32318 77076 DU~16 32317 770,75 OUH11 32316 77074 OUM18 32315 77073 DUMI 32332 11114 :)

DUM2 32331 77113 DUM3 32330 77112 DUM4 32329 77111 OUM5 32328 77110, DUM6 32327 71107
DUM7 32326 77106 DUM8 32325 7710,5 DUM9 32324 77104 FIN 32314 77072 FP 32313 77011

e FXPP 32311 17067 fXP 32312 770,70 FYPP 3230,9 77065 FYP 32310, ?l06i! FlPP 32307 17063 :)

FZP 32308 770,64 GC 32306 77062 rc 3230,5 77061 IEXI T 32'30,477660, IOlP 32303 nC57
IWRITE 32302 77056 K2C 3230,1 17055 Ke 32300 7705'" KW~JTE 32299 17053 cere 322B3 77033

C LelJ 32296 770,50 lCI 32197 77051 LC2 32295 77047 cc s .32294 77046 lC4A 32293 77045 D
I; •. le~8 32292 77044 ..Le4C 3229.1 77043 ...lC4C 32290, 770,42 lC4E 32289 7.1041,._. _..__,Lc4f _3228Ln9~Ct -, ~_~~_~,_:.i

,,,, -
,..... ~ -.
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~

LCA32282 77032
LOlli 32271 77025
lOl25 32272 77020
lOOll 3226777013

LFDI 32262· 77006
PHI8 32258 77002
SRAA 32253 76775

TFTYV 322~8 76770
TRI 32243 76763
rye 32238 76156

"GRTO 32233 76751

STORAGE loeA.TIONS FOR VARlABLESNOT APPEARING IN .eOMMoN. DIMENSION, OR EQUIVALENCE STATEMENT

DEe OCT

GEXEC7EXEeUTOR FOR MATH flOW 7 ~~N:~~:U~;VN ••;,~:;'~:;~-.-----1~f----.-··--·l.----J
Le4G32287 77037 LC5 32286 77036 Le7 32285 77035 Le8 3228~ 7703~

LCS 32281 77031 ley 32280 77030 LDIOO 32279 77027 LOIlO 32278 77026
lOl13 32276 77024 LDI20 32275 77023 LDl21 3227~ 77022 L0122 32273 77021
lliH26 3221177017 lDI31 32270 77016 LDOOI 32269 77015 . L0005 32268 1i'01~
1.0012 32266 77012 lD013 32265 77011 LD062 32264 77010 L0063 32263 77007

LQT 32261 77005 l 32298 77052 M 32260 7700~ N 32259 77003.
I"INT 32257 77001 PSIS 32256 77000 ROGD 32255 76777 RROREF 32254 76776
SUA 32252 7677~ 51! 32251 76713 TEST 32250 76772 iFTXV 32249 76771

,FIlV 32247 76767 THETA8 322~6 76766 TIME 32245 76765 TPe 32244 7676~
TSC 32242 76762 rvx 32241 76i'61 iVY 3U40 76760 TVl 32239 76757

VLIST 32561 77461 XGRTO 32236 76754 XGRT 32237 76755 XKROR 32235 76753
veRT 32234 76752 ZGRTO 3'231 76747 ZGRT 32232 76750

DEe OCT DEC OCT DEe OCT
Lex 146 00222 ~UOl H5 00z21 lIPlEP 144 00220

. lOCATIONS FOR OTHER SYMBOLS NOT APPEAR ING IN SOURCE PROGRAM·

DEe OCT OEC OCT DEC OCT.
31 137 00211 6' 138 00212

e DEe OCT
iNTOO 1107 00223·

DEe OCT2' 135 0020?

DEe OCl
AGE 3 100003

!tEENY 71 00007

DEe OCT
OS8' 200002

TOPREO 6 00006

e
c

DEe OCT

LOCATIONS OF NAMES IN TRANSFER VECTOR

alEe OCT
GONOGOll 00001

~ Dee OCT
ASCENT 4 vOOOit

~lNOl 5 00005
'.:.

e
DEe OCT

£N8 . 0 00000

ENS REENT

ENTRY POINTS TO SUBROUTINES NOT OUTPUT fROM U8RARV

TDPREO~. ~ONOGOASCENT OS8AGE RNDZ

EXTERNAL FORMULA NUMBERS !II lTH CORRESPONDJNG INTERNAL FORMULA NUMBERS AND OCTAL lOCATIONS
&

EFN lot
00027
00075
00115
00154

toe
00055
00104
OOlitO
00171

£FN
101
107
113
111

JFN
13
31
43
SO

Loe
00035
00102
00134
00165

EFN
8

108
6
4

lFN
21
32
44
51

t
~

IFN
11
29
35
48et

106
112

9

,, .,~
,,~,C

•• J.:..

c
-,.

Co

~

~::«
I···"~.,.._---------_. ---".--:''' - ,'_.' "'-~''''~''-' .•.. ,.~.,-,...-.

EFN
102
109

1
5

IFN
22
33
46
52

i.oc
00061
00105
00151
00172

H"
105
110
115

2

IFN
21
34
41
54

lO.C
0.0013
00.111
00152
00203

~

:2

••
~

2

:2

3

3

:J

:I

,
",
l

~

.)

:)

.:)

'0



SlJ8ROlrnNE RNOl
DIMENSION (,}n' 01 b t1~:\~'lrH lD "tlT O,1L htDTifH ~11 P
COMMON CDVXSP~CDVYSP.CDVZSP.CDPHSC~CDPSSC~CDTHSC.AKXl .AKI2 •

lAK~3 .AKX4 ~AKYI .AKY2 IAKY3 .AKY4 tARZl uAKl2 ~AKl3 ,
2AKl4 ~A$fX IASfV vASfl· .co .(01 • cz ~t21 tleAll tI
3eA12 oCA13 9CA21 'I} (;1422 vCA2.3 l1eA31 uCA32 pCA33 {leAPT u
4CAPTI ileA lXtLA lIeA rxer vCCAB 11 eCABl IICCAS fi eCAS r .cc« 1 t ccx 2 u
5CCK3 lICCK4 vCCK5 wCCi<f IICCKG lIcePHHh CCPSIBllCCPSIRuCCR u
beeRB ,CCRBI ~CCRI .(CRS .eCRSI .CCTHB'lICCTHR ,CCWSTO,CCWTDlll

7eCIT pCDEl veORRD 11(;011'4 "conI • conn .,COTWX'i!eDTX fCDV 9

8COVF ~COVI vCDVT' .CDVXB FCDVXM ~CDVXStCDVXZ ~CDVYB ,COVYM II

9COVV$ &CDVYZ liCOVlB- 0eOVlM= gCOVlS IICDYZl f CDXO j) COXFO v COVO
COMMON COYFD tCDID .CDZFD ~CFX vCFY ,eFl vCMl, ,CM3 \>

lCM4 I)CM5 lICMt) vCNPC lieNS 9CNVX'\lCNVY,~~CNVl fCNVC II

2COEFf .COIN'b" t1COMGS ?CPHHi iCPHIBc~cpseCPpCPSIB "CPSIBCvCPSIBMfi
3CRl vCRA IICRlO "CRR .CRRD .CRRG peRRI ,CRRPI vCRS p
4CSAOPl \)CSAPG ",CSAPX IICSAPR "CSPHHhCS PS 18, CSPS KRIl CSROP III-CSRPG \I

5CSRPI vCSRPR ,(SRT' tleSRTI ?,CSTD IICSTOL t eSTHB vCSTHR ,eSTZ, II
6CSWSTOIlCSWTOL,(T ,,(TO ~C1'OAS ,CTOV ,eTHff '!)CTHBC \)CTHBCPI)
1C THBM lIellR? ,C rM peTRI \)CTRR 11 tTTG ,CTW -, II CTX ,CUDPHSII
8CUOPSS9C,UO'CHS,cwsro ,CWSlOliCWTTPRlICX' weXM vCXRO tlCXSO p

9CXT llCXTO t/CXI ~CY ,CYM vCYRO vCYSO pCVT ,CYTO
C()MHON C YZ "Cl IlCll~ •.•ClRD v(ISO 11 czr Ii CZTO .czz v

lOEtAY 1I00NPI<1,OT lIOUlUo OUM2 ,OUM3 II OUM4 fI DUM5 fI DUMb f

20lJM7 90UMB ,OUM9 pOUilUOpDUMll IIOU"12 "OUMI3 pDUMi4 flOUM15 II
3DUM16 tOUM17"DUNiS uFIN ~FP flFXP ,FXPP ,FYP 11 FYPP v
4PlP lIFIPP ~GC 1I1C 111EXIl p IOlP 11 IWRITE9K2C I)1(C 11

5KWRITE\JL 11 tcr fllClJ ~le2 ~lC3 ~tC4A vlC4B llle4C ,
blC4D plC4E lIlC4F I) LC4G iLCS pLC7 ,lea ,lCIO \ILeA II

llCS ,Ley .LOIOO ,lOIIO ,LOlli plOI1] IILOI20 ,L0121 pLOl22 \)
SlDIZ5 ~LOI26 pLOt3! i'tOOOl \ll0005 vLOOll flt-0012 ,LOtH3 Ill0062 Il
910063 ,tFUI I1UH {1M pN /iPHIB 11 PINT ~ vPSI8 9ROGO

COMMON RRDR-Eft?SRAA, lISREA ilSW \)lEST ,TfTXV fI TFTVV 11 TFTZV' v
ITHETABplIME ,TPe l1TRI ~TSC .TVX ilTVY pTVl JTVC \l

2XGRT pXGR1D pXKROR pYGRT ~VGRfu \/ZGiH tlGR'TO .
EQUIVALENCE «OELVXi/CDVXSP » 11 €OElVY .COVYSP) Il «DEL Vl\lCOVlSP h (COPHSC \/

*O~HIBI9€CDPSSCfDPSIa.,«corHSC~DTHB.,«VlfST.COVXS~»
1 IF;« l 0-1 11ll 01tl 09,,101

101 IF(LC4D~ 113fl02~113
102 LC40=4095

lC4C=O
103 CWTTPR-3o-3014159265/2m

COEl:3 ••134159265/3 .•
LC4A!!<O
L048:;0
LC4E= 0
lC4F=O
LG4G=O
i.e 2.4=4095
lt24A=4095
LC2<1=4095
CRlO~O.,
QAS=CURENO

l04lCl:.::4095
lC2~O
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LC3~O
LC5=O
LC7~O
LCa".O
IC""'O
K2C::=O
crxh!o",
M::;O
l,CA~O
CTR1=-2().,
tIW~lOO ..
CDTX=lOO<>
CPSIBC~O<>
CTH6C=O.,
i.cv-o

105 ~fH IC~lO» 1{UJf}106d,,(j81
106 CDTWT(IC+llz-l.
107 IC=IC~l

GO TO 105
108 tC=O

2 eAll GEXEC
109 iF(lC4CI 113.110vl13·
110 to4(,=4095

lC40=O
GO 1'0 103

113 CJRR=CT-CTRl~20o
IF (CIRIU12411114pl14

114 IF«CTRR~l" »; 116!l)tl~hl15
115 CRRO=9999 •.

M;,i;O
CORRO:::;9999.,

116 i.,CIO=O
LifO
CRA=O.,

124 tAhLGANG CCTH8.CPHIB.CPSIB.THETAB,PHI&.PSI3jCUDTHSiCUOPSS,CUOPHS,
*CTHBCvCPSIBC»

126 C~Ll ERRANG «CUOPHSl1CUDPSSt'CUOiHS~COPHSC.COPSSC.CDTHSC)
128 COTM~CAPT *CDEl/6 ••28318530·
129 CSPHIB=SINF(CPHIB)

tSPSI8=SINFICPSIB)
~STH6=SINF«CTHBi
CCPHI8=COSFCCPHIB)
CQPSIB=COSf(CPSfB)
to THB=COSf U:;' IHB)

130 CAll=CCPSIB * celHB
CA12~-CCPSIBNCSTHB
¢A13=-CSPSIB
CA21-CSTHS-CSPHIB-ccrHB-CSPSIS-CCPHIB
CA22=CCTHB*CSPHla+CSTHB-CSPSI8-CCPHIB
t~~3=-CCPSIB*tCPHI8 .
C431 =CSTHB*CCPHliI:HCCTHBliCS PS[B*CS PH IB
CA32:CCTHB*CCPHIB-CSTHB*CSPSIB*CSPHIB
CA33=CCPSfB*CSPHI8

132 IF~«LC481516~131~516
131 f'4T-l
133 lI)('63=O



•

,.

134 ll)nOl~4095
135 CAL:l\;lA A 1'5
136 IFtlDIOOJ 1319218~131
131 kFCNJ139.20le202
139 tRR{~'~'R I .

CSAPl=SREA
C~RPl=SRAA

140 CSAP[-CSAPt+CC +CtAS -CSAPI
C$f{Pl;o:CSRPI,o,tC~:{,Sl *CCRS ~tSRP~

141 IF(CRLO) 142~14,.142
142 CSAPI :?:to ••

C SRPI :;:;.()"
GO TO 145·

143 IfiAB5FU:SRPH l;=o4061'36643» 144,218ti218
144 if(ABSFICSAPlt~.4067366431 145~218~218
145 iFiCRRI-XKRDRJ 146,218.218
146 N=O

GO TO 133
202 CRRPI:;<TRI

CSAPPI:SREA
C~RPPI""SRAA

203 Ifl~BSFICRRPI-CRRlt~CCR J 2Q48218~218
204 RQGO=O.,

CRRG :zCRIU
CSAPG=C SAP!
CSRPG:!;:CSRPI

205 *F(~CIO»219v206.219
206 t=L+l···
201 C~A:CRJU·CRRG
208 IPil-5» 131e209,209
209 CRA=CRA/5 ••
210 IFtMD 2129211v212.
21l H~l;

GQI0216
212 CRRD=«CAA-CR1)!t~r-CTRl~
213 RkORfF=CO -te2 ~SQRlf~tf(~G»
214 CORRD =RRDREF-CRRD
216 CK1~CRA

CTRl==CT
211 LCIQ!:;4095

GO TO 2.
218 RQGO>=4095",
219 IF U<2C» 415112201)415
220 IF (3; ••1:4159265/6.,>t'c05-=cCWTlPiU '2211.12211>221
221 IF, (C T'" ie TM+1SOo ) )227 fJ222 ~222 .
222 1Ft te3) 223 ~2Z1 ~223
223 L0005=O
265 COHJ:;:Oo

GO 1[0 243
221 IF «lell 240112261)240
228 IF lLC4D I 230.245~230
230-1# {Lelt 232~Z31.232.
231 CTN::.:Cl
232 If «LC3 )241' v233 ~24 7
233 IF·;lCT}C- 1500 )234 i235 fI~3I5
234'l0062~O



GO TO 238
235 Ifi(LDI21t_ 333,2381333
238 cors-cr- U::,H{'lJ.CnO

IF (CorWI 239.241.241
239 If (CDTW+50u» 2~2409240
240 CALL IVlSZS «lDX22{!lC5f1CS;T19cr~lOOll~li}0129lD013tCOVXZvCDVYl9

~C.OVZIllUH25 .lOl16.UH31 il.IXl.~lC1J)
GO TO 2

241 IF€C01W=CHH 243!)242~24Z
242 COYW""'~l" .

GO TO 246
243 !F€ROGDJ 2~2441 2
244 lC 1=4095
245 C"flRP=crCRR::.:CRRG

CSAPR~CSAPG
C SRPR=C SRPG

229 I~ILC4D) 246~509v246
246 CTX~CTX'H:DTX

GO "8'0301
247 CTW:=2uo

CDn(~2()",
248 IF (LC2) 259.249v259
249 IFH;.1· ...•(Cn4+150,,)~.~ 250!;2511/251
250 IF·~ U:T'""CTOVD 512l1510ll~HO·
251 IF de TX"» 1500» 252 ~253 9253
252C rO=200.,

GO 1'0 331
253 IF: €CYX-330 ••» 2549255 w255
254 C 1H8C=( THBM

CPSIBC=CPSIBM
GO TO 238

255lCl=4095
256 l0005=O
257 CPSI Be=0o

CTHEiC=Oo
259 CX=CXM

CY=CYM
Cl=ClM
GO 10.2

259 CDTW=CT-ICTM+CDTM)
IF 1 {conn 260 \1241,241

260 IF.C01W+80~»240v261f26I
261 IFILC8J 2629263.262
262 CTO=COTM·"ao,,,

lCS:.:O.
GO TO 331 :

263 l0005=4095
GO}O 2

301 CSPSIR=-CSRPR
CSTHR2 (CSAPR)/SQRTF(l.-CSRPR ••2)

302 ccpjIR~SQRTf(1~-CSPSIR¥*2)
co THR=$QRTf4 1••-CSTHRfu.2 i

303 CMl~CCPSiR.ccrHR
304CM3:; iCHl.CAIIl + (CSPSIRi&CA21» + (CSAPR*CA31 J

CM4~ .•.tCM1*CA13t-=-(CSPS]R.CA23)";;(CSAPR.CA33)
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CM5=(CM1·CA12r+I~SPSIR·CA22J+ICSAPR.CA32)
CM6=CRR* rr ..=CMSilHi-2 j '(2.,*CSRT )

305 CX=CRR*CM3
tv .:CRR~ICM5-CM6J
CZ""C;RR*CM4

306 IF {COTW) 31I~301,301
301 C rHBM=602831853{)~A1Nlf (tv 9CX)

CPSBCP=6".28318530-ATNlf(<,>Clt1CX)
CrSlBM=6.,;28318530 ..•ATNlf r-cz ,SQRTf (CX •• 2+CV •• 2 J •
CTH8CP=60283l:85;30-~ATNIF (CY .SQRTF (ex .*2+C.Z**2)

309 IF (CTHBCP-3.l;415926S) 31r,~09,309
309 crH8Cp~c.TH8CP-6Q28318530- .- .
311 IF t301415926516o+.05-CWTTPR) ~13w312,312-
3121FiL(3) 315,313v31S
313 IF ILC1D 315,314~316
314LC 7~409 5
315 C'THBC=CTHBM

CPSI8C=CPSIBM
GO -TO 2

316 IF; {lC» "318,317-p318
311 {C=lO

GO TO 319
318 IC"=lC"~l
319 CXTIIC+1I=CX

C V T t • C +1 ) ""C Y
cz r t I-C+1 r-cz
conn He+1 B=COTW
COTW~=COTW

320 CRS·=CSRT "CY
COMGS""SQRTf n840:-;654E+16/CRS*.3)

321 IF(tC2) "322,325,322
322 ~WT'PR:CW"PR-COEl
323 IF «COTW~ 444p324~324
324 KC=£)

csrd=COTM~200o
GO TO 401

325 IF IlC)) 20326,2
326 KF'~CJX-' 150~) 20327,321
327 CSTO==HlOO"
328 IF «COTWX) .2~329,329
329 KC=fC ;

GO TO 401
330C TO=25".,
331 CWSTO=qOMGS*CTO

CSWSTO~SlNf(CWSTD)
CCWS'O~COSF(CWSTD)

332 CH27:=t ••;ICOMGS
CH2S=2-<! ICOMGS
CH29;;:4'JICOMG S
CX=CX+qH2S*CYRO=3" *tCXRO=2" *COMGS*CY J *CTI)+( CH29*CXRO-6 .•*CY) *CSWSTI

*-QH28*CVRO*CCWSTO
CV=4b*CY,-CH28*CXRO+(.CH28*CXRO-3 ••*CVl*CCWSTO+CH27*CYRO*CSWSTD
CZ=tl*CCWSTO~CH27·CIRO.CSWSTD
GO TO 334

333 l~l=O
lC3~4095



334 CSTD:IOOO~+CTD
335 If (CTX':'"150., ) 336!l33.7 r.331
336 CTXi.:;200.•

GO TO 338
331 IF dLCZ) 336.3Z8~338
338 r.c 1=0

GO YO 30'1
401 to 1=4Q95

CWSTO[i.:;CWTTPR
CXM~C x
CVM==-CY.
czs-cz

402 CSWrOl=SINFICWSTOt» .
CCWTOl=COSf(CWSTOll
COEfF;COMGSI «3 .••.CWSTm ..;i'!>CSWTm~~8••• :(.1 ••·-CCW10L) t

403 CCKl=COEFP*CSWTOl
CG~3=COEfF.2o.(lo-CCWTDL)
CCK2=2.*CDMGS+CCK3

404 CCKF~COEfF*(4o*CSWTDl-3o,CWSTOL.CCWTDlt
CCKG~COMGS*CCWTDl/CSWTDL

405 If (tC81 408,406~408
406 LC 8:;.:4.095
401 CCK4"=CCKF

CCK5=CCKG
CCWTOl=lo
GO to 404

408 [0'8"70
409 IF d..c 15 410,421,,41:0
410 lCl'7C
411 CO){ff.>"'CCKl*C)(f·C.CK3~CV

CbVFO=-CCK3*CX+CCKF*CY
COlFO=-CCKG*C Z
CDVF=SQRTF(CDXfO ••Z+CDYFO**2+CDZFO ••2J

412 CX50:::00
CY$O;"O.,
C~ $j)=.cQ",
CNS=O"

413 K20;:1
414 C~RD=CCKl.CX+CCK2*CY

CYROb.CCK3*CX+CCK4*CY
ClRO==CCK5*CZ

415 KFH<C)411p4169411
416 KC:::IO

GO TO 418
417 KC=KC~l
418 CXZ~CXT iKe+ 1»

CYZrCYT«KC+ll
CZZ*,CZT€KC+l ~.

419 IF;.(COHn (KC+1*))~4241i42(l"V420.
420 ~~TO~=CSTD~CCOTWT(KC.IJ-COTWXJ

CWSTOl=CSTOl*COMGS
co-ro 402

421 CXTO=tCXI-CXD*CCK1+CYZ*CCK3+CY*CCK2
CtTO~(CX-CXZJ.CCK3.CYZ*CCKF-CY*CCK4
CZTD=CZ·CCK5~CZZ.CCKG

422 cxso~tXSO.CXTD-CXRO
...
\
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CYSD-CYSD+CYID-CYRD
CZSD=CZSD+ClRD-CZTD
CNS=CN$'.l.,

423 COXD~CXSDJCNS
COVO;::CYSO/CNS
CDID==CZSD/CNS

424K2C=K2C~1
IF- «K2C) A25'\,421t>425

425 CSTH==CSTO";COTX
GO TO 2

421 If «lC2l443 v428~443
428 IF (CNSJ430~429~430
429 CO"T=O •.GO TO 435
430 CDVI~SQRTF(CDXD~.2+CDYD ••Z.CDZO*.2J
431 COVT ~COVl+COVF
433 IF (CDVT-999a) 435w4349434.
434COV=999"

GO in 436
435 COV~INTF(COVT)
436 IF'« l C7 »437 •4 39 lI43 7
437 LC 7=0
438 CXRO-CXRO+CDXO

CYRO*CYRO+COVD
CIRD=:,ClRD=CDIO
GO TO 330

439 lC1:;4095
440 IF (lC3» 5011144·111501
441 COVXSP=COV
442 (OVX2=CO\l

GO ro 2
443 If '(eNS) 445,444.445
444 COXO=O •.

CDYI)=O.,
CDZD:;;Q.

445 lC2=O;
446 Ie=0
447 CTM=CTM+CDtM
448 IF (3'(\14159265/2o+c05~CW'fTPfU 449tf2112
449 COZO:O ..

GO"fO 2
501 I{:::;O
502 CTMgCT(RP+CTO
503 CrOV~CTM"';'COVII(2o"CATXaA»
504CPSIBC=6028318530-ATNIFICDlDgSQRTFICOXD-*Z+CDYD**2)I

CPSBCP:6028318530-ATNIF rcezn, CDXO j

505 CTHBC:;6028318530-ATNlf (COYDl1CDXD»
CfHIJCP=oo28318530-ATNIF iCDVDIISQRTftCDXOif_Zi>CDlDiut2·~ )

506 IFtCfHBCP-3aL4159265t 508,501,,507
501 C fHBCP,:rClH6CP-6 •.28318:530
508 IF, (LC4~)124~2v124:
509 IFtLOILJ. 510,504,510
510 LOa05=4995
512 ~ALb AL.GNP (CFX,CFY.CFZ.FXP~FYP.FZP.AKX19AKX2iAKX3.AKX4.AKYlt

*AKY2.AKY3~AKY4~AKZltAKll,AKlJtAKZ490T)
513 COVXM~cbvXM+CfX ~



COVYM=CDvvt4*CfV
CDVlM=COVlM+CFI

514 'IF (lCa)- 5l1w515,517-
515 LC8:4095
516CDVXM-=-COXO

COVYM=-COYO
COVlM:::-COlO

517 CO~XB;-lCAll.CDVXM+CA12.COVVM+CA13~COVZM)
CDVYB=- (CAZl -COVXM+CA22*COVYM+CA23*COVlM»
CDVZB=-(CA31~COVXM+CA32·COVYM.CA33*CDVZM)

519 IfCLCA} :520,521,520
520 lCIJ~-4095
521 C TX:rlOQ ••-
522 CAll IVIOS U:OVXSl1COVXthCOVXl \>COVVS9COVY6"tDVYZtCDVZS~COVZB\l

*COVZZ~lDI229lC1J~lD012,L0013,tDVtCOVXSP,COVYSP\>CDVZSP)
GO TO'2
ENDt~~lfOiOiOgO\>l,l~O,OjO,O~o,o.ot

___ ....••.•.• __ •• •• " .,... ,A ._ ••• _ ~ •• _ • _ _ _ .• - _ ~ •
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i-~ RZ7M5 RENDEZVOUS FOR MODULE 5 OF MATH FLOW 7 FERNEYHOUGH. REINER ~5S ,1_1 a

e STORAGE NOT. USED. 8YPROGRAH a
DEe DCT DEe OCT

• 1~~~ ~~n~ •
STORAGE LOCATIONS FOR VARIABLES APPEARING IN.eOMMON STATEMENTS• •OEC OCT DEe OCT DEe OCT osc OCT DEe OCT

AKXl 32555 77453 AKX2 32554 77452 AKX3 32553 77451 AKXIo 32552 77450 AKY1 32551 77441
_I • AKY2 3.2550 77446 AKY3 32549 71'.45 AKY4 32548 77444AKll 32547 77443 AKZ2 32546 77442 •
. AKZ3 32545 77441 AKl4 32544 77440 ASFX 32543 77437 ASFY 32542 77436 ASFI 325101 11435

COI 32539 77433 CO 32540 77434 C21 32537 77431 C2 32538 77432 CAll 32536 11430

\

• CA12 32535 77427 CAll 32534 77426 CA2l 32533 77425 eA 22 32532 77424 CA23 32531 77423.
CA31 32530 71422 CA32 325.29 77421 CA33 32528 71420 CAPTI 32526 77416 CAPT 3252117411

CATXBA 32525 71H5 CATXBI 32524 77414 eCABI .32522 77412 CCAB 32523 77413 ceASI 32520· 77410
I • ccs s 32521 71411 eCKI 32519 71'.07 eCK2 32518 77406 CCK3 32S11 77405 CCK4 32516 71404 •I CCK5 32515 77403 CCKF 32514 77402 CCKG 32513 77401 CCPHIB 32512 77400 eCPSI8.3251l11377
I tCPSIR )2510 71316 CtRBI 32501 71373 CCRB 32508 77374 CCRI 32506 77372 CCR 32509 77315i t CCRst 32504 17370 ecss 32505 71371 ttTHB 32503 77367 ceTHR 32502 77366 eeWSTO 32501 11365 a
I eewrOL 32500 77364 celT 32499 77363 (DEL 321098 77362 COPHSC 32558 77456 eopssc 32551 11455
I CDR~O 32497 77361 COTHSC 32556 77454 CDTM 32496 71360 CDTW 324~5 71357 COTWT 32494 11356
I • eOTWX 32483 77343 CDTX 32482 11342 COvF 32480 71340 cevr 32419 77331 COV 32481 77341 •
1 COVT 32478 71336 COVX8 32477 71335 CDVXM 32476 77334 CDVXSP 32561 77461 covxs 3241517333
. CDVXI 32474 77332 COVYB 32413 71331 CDVY" 32472 71330 COVYSP 32560 17460 COVYS 32411 11321

f: COVYZ 324-,0 71326 COVZB 32469 77325 COVZH 32468 17324 CDV1SP 32559 17457 COVZS 32467 17323 •
COVII 32466 71322 COXO 32465 77321 COXFD 32464 77320 COYO 32463 77317 COYFO 32462 71316

COlD 32461 77315 tOIFO 32460 77314 CFX 32459 17313 CFY 32458 71312 CFI 32457 17311
C CHI 32456 77310 CM3 32455 71301 CH4 32"54 17306 CH5 32453 77305 CM6 32452 77304 •

CNPC 32451 71303 CNS 32450 77302 CNVX 32449 71301 eNVY 32448 77300 CNVI 32441 17217
CNYC 32446 77276 COEFF 32445 71215 tOINT 32444 17274 COMGS 324"3 77273 CPHI8C 32441 11271

C CPIHB 3241t2 77272 CPSBCP 32440 71270 CPS ISC 32438 77266 CPSISH 32437 17265 CPSIB 32439 17267 •
CRI 32436 7726.4 CRA 32435 71263 CRLO 32434 77262 CRRD 32432 77260 CRRG 32431 712'7

CRRI 32430 71256 CRRPI 32429 71255 CRR 32433 77261 CRS 32428 77254 CSADPI 32421 77253
C CSAPG 32426 71252 CSAPI 32425 17251 CSAPR 32424 77250 eSPHIB 32423 77241 CSPSIB 32422 172"6 •

CSPSIR 32421 77245 CSROPI 32420 7724" CSRPG 32419 77243 CSRPI 32.418 71242 CSRPR 32417 77241
CSeTI 32415 77237 CSRT 32416 71240 CSTOl 32413 77235 CSTD 32414 77236 CSTHB 32412 17234

t CSTHR 32411 71233 CSTZ 32410 71232 CSWSTD 32409 77231 CSWTOL 32408 77230 CTDAS 3240571225 •
CTO 32406 71226 CTOV 32404 71224 CTHBCP 32401 71221 CTHBC 32402 77222 CTHBM 32"00 17220

CTH8 32403 77223 CTlRP 32399 77211 UM 32398 77216 CTRl 32391 77215 CTRR 32396 11214
It CT 32407 71227 CTTG 32395 77213 CTW 32394 17212 CTX 32393 77211 CUDPHS 32392 77210 •

CUDPSS 3239J 77207 CUDTHS 32390 71206 CWSTOL 3238B 71204 CWSTO 32389 77205 ewTTPR 32387 77203
eXM 32385 71201 CXRO 32384 11200 ex 323B6 17202 exso ~383 77177 CXTD 32311 71163t eXT 32382 77176 CXI 32370 71162 tYM 32368 77160 CYRO 32367 77151 cr 32369 71161 .•

eYSD 32366 77156 eYTO 32354 77142 CVT 32365 11155 eYI 32353 77141 eZM 32351 17131
elRO 32350 71136 ez 32352 77140 CZSO 32349 77135 elTD 32331 77121 CIT 32348 77134

t ell 32336 77120 ~elAY 32335 77117 DELVX 32561 77461 OELVY 32560 77460 OELVI 32559 71457 ::t
DONPRT 32334 77116 OPHI8 32558 71456 OPSIB 32557 77455 OTHB 32556 77454 DT 32333 71115

OUHIO 32323 77103 DUMll 32322 77102 DUM12 32321 77101 OUH13 32320 77100 OUM14 32319 77017
t DUH15 32318 77076 DUM16 32311 77015 DUM17 32316 77074 OUM18 32315 77073 DUM1 32332 77114 •

OUM2 32331 71113 DUM3 32330 77112 OUM 32329 77111 DUM5 32328 77110 OUft6 32321 71107
D.UM7 32326 71106 ~UMB 32325 71105 OUM9 32324 77104 FIN 32314 77072 FP 32313 71011

t FXPP 32311 71067 FXP 32312 77070 FYPP 32309 71065 FYP 32310 77066 FZPP 32307 77063 ;)
FIP 32308 71064 GC 32306 77062 rc 32305 17061 IExlT 32304 77060 IOLP 32303 17051

lWRITE 32302 77056 K2C 32301 17055 KC 32300 77054 KWRITE 32299 77053 LC10 322~3 71033
t LCIJ 32296 77050 LCl 32297 77051 LC2 32295 17041 lC3 32294 77046 LC4A 32293 11045 ;)

'. ._~_~ LC4B_ 32Z9Z UO~4 LC4C 32291 71043 LC40 32290 77042 Le4E ~2289 77041 lC4f 3UB8.17040 '. ,.- .'.'.~-"--"--......•.--~"'.



D,G ~.f

REINER L.-J ~
. ~'" -

~~"; LC."G 32287 17037 LC5 32286 77036 LC7 32285 77035 LC8 32284 77034 LCA 32282 17031C lCS 32281 17031 LCV 32280 77030 LOIOO 32279 77027 LOI10 32278 77026 LOlll 32271 1702 '~

LOll3 32276 77024 LOl20 32275 77023 LOI21 3227" 77022 L0122 32273 77021 LOl25 32272 71020
LOl26 32271 77017 LOl31 32270 77016 LOOOI 32269 77015 LO005 32268 770llt. LOOll 32261 77013

C L0012 32266 77012 L0013 32265 77011 L0062 3226" 17010 L0063 32263 77007 LFDI 32262 71006 ~'LOT 32261 77005 L 32298 77052 M 32260 77004 N 32259 77elO3 PH IB 322.58 77002
PINT 32257 77001 PSIB 32256 77000 ROGO 32255 76777 RRDREF 32251< 76176 SUA 32253 76775

C S-<EA 32252 7677" SW 32251 76773 TEST 32250 76772 TFTXV 322"9 76771 lFTVV 322"8'76110 ,
TfTlV322"7 76767 THETAS 322"6 76766 TIME .322"5 16765 TPC 32210" 7676" TRI 322't3 76161

TSC 322"2 76762 TVX 322"1 76761 TVY 322"0 76760 TVZ 32239 76757 rvc 32238 76756
C VLIST 32561 77"61 XGRTO 32236 76754 XGRT 32237 76755 XKROR 32235 76753 VGRTD 32.233 76151 ,

YGRT 3223" 76752 .. lGRTO 32231 76747 ZGRT 3223276750
C STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON. DIMENSION, OR EQUIVALENCE STATEMENT ,

·C DEC OCT DEe OCT OEC OCT oEC OCT DEe OCTeH27 lIt6" 02670 CH28 1463 02667 CH29 lIt6202666 CURENO 1"61 02665 OAS H60 02664 ,
LC2"A 1459 02663 le210 .lIt5802662 LC29 ~"57 02661

::~c LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM ,
.. c:::'" DEC OCT OEC OCT OEC OCT DEC OCT '.DEe OCT
C U 110"8 02650 2) 1408 02600 31 lItl602610 61 1442 026102 CIGO Ilt5502657 ,

elGI Ilt56 02660 0llt03 34 000"2 0143M 1206 02266 EID 142 00216 EJI 261 00..05
,ElP ~14 00472 Elll 393 00611 EIl6 405 00625 EI30 961 01701 EI34 1040 02020

¢ EI38 106B 0205" El3C 1141 02165 EI30 1228 023l1t EI"" 1386 02552 EIlOf' ·2"8 00310 ,
Hl~9 11-27D2l1t1 EIl3M 1205 02265 E120t: 150 00226

C LOCATIONS OF NAMES'IN TRANSFER VECTOR ,
e DEe OCT DEe OCT DE(: OCT OEe OCT DEe DeiALiGNP 9 00011 ATNI 8 00010 COS 4 00004 ERRANG 2 00002 GANG 1 00001 ,

GEXEC o 00000 IVIDS 10 00012 II/ISZS 7 00007 SIN 3 00003 SQRT 6 00006
C

WAI T5 5 00005 ,
.ENTRY POINTS TO SUBROUTINES NOT OUTPUT FROM LIBRARY

C ALIGNP ATN1 CDS ERRANG GANG GEXEC IVIOS I".SlS SIN SORT 1WAIT5
(C: EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS 1

EFN IFN LOC EFN IFN Loe EFH IFN LOC EFN IFN Lot EFN IFN Loee 1 9 00030 101 10 00032 102 11 00036 103 13 00043 10" 25 00076 ,
105 It2 00142 106 103 00H6 107 44 00150 108 46 00155 2 47 00160
109 48 00161 110 49 00165 113 52 00172 11" 54 00202 115 55 00207

C 116 58 00211 124 61 00227 126 62 00243. 128 63 00252 129 6"00256- ,
130 70 00300 132 79 00364 131 80 00371 133 81 00373 13" 82 00375
135 83 00377 136 84 00400 137 85 00402' 139 86 00406 litO 89 00414

C 141 91 00426 142 92 00430 143 95 00435 14" 96 00442 1"5 91 001t1t1 ;)
146 98 00453 202 100 00lt56 203 103 0046" 20" 10" 00•••73 205 108 00503
206 109 00507 207 110 00512 208 i i r.00515 209 112 '00522 210 113 00525

C 211 11" 00531 212 116 00534 213 117 005lt3 2lit .118 00552 216 119 0()555 i)
211 121 00561 218 123 0056" 219 1210 00566 220 125 00572 221 126 00602
222 127 00612 223 128 00614 265 129 00616 221 131 00621 228 132.00626
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a
234 131 006"6
21t1 1"5 00113 •229 1'''00741
250 161 00765
255 169 010U a
260 179 01041
302 188·01074
307 .199 01201 -. a
313 201 01303
3.18 '215 01327
323 ~25 01371 a
328 ?32 01"20
333 21t6 01555
338 253 01575 a"405 26801615
.410 276 01117
415 289 o2.0lit a
420 291 02043
425 312 02155
431 319 02211 a
431 325 02232
442 33302256
441 ~u 02302 :»
503 3itl 02327 . -"' •..

508, ~5" 02420
SIlo' 361 02465 ,~

520 370 025#0'

,,~

•
)
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;)

:)

:J
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'.'.i '~:~~:i~.s~'~"'i~-~--------R--Z-1M-5---R-E-N-D-E-l-V-O~U-S-F-O-R~.-"-0~O-U-l-E~5-C-F--M~A-T-H--F-l-O-W--1---fE-R-N-~-Y-HOU---G~~-.--R-E-IN--E.al?;I'-..~'--------M
: ", 230 13300630 231. 134 00634 232 135 00636 ·233 136.00642,
, • 235 139 00651 238140 00655 239 142 00665 240 1"3 00672
~ 242 146 00720 243 !It8 00723 244 149 00721 245 150 00731

fi 246 155 007••3 21t7 151 00141 248 159 00153 2it9 160 00757
F • 251 162 00112. 252 163 00776 253 165 01001 254 166 01005
E.' 2.56 qo 0101.. 251 111 01016 258 11301022 259 111 01031t 261 180 010••6 .262 181 01050 263 184 01056 301 186 0,1061
t • 303 190 01110 304 191 01113 305 195 01161 306 198 01203L 308 203 01251 309 20•• 01264 311 205 01267 312 2()6 01211
I 3l1t 208 01301 .315 209 01311 .316 212 01316 317 213 01322
~ • 319 216,01334 320 221 013106 321 223 013610 322 224 01366

t· 324 2.26 01375 325 229 01••05 326 230 01411 327 231 01416
, 329 2.33 01424 330 235 01431 331 236 01••33 332 239 014#04

,
.. • 334 248 01561 3~5 249 01564 3.36 250 015.70 337 252 01573
; 401 255 01600 402 260 01612 403 263 01637 404 266 01655
, 406 269 01702 407 270 0170it 408 214 0171.3 409 275 onu
L • 411 271 01721 412 281. 01760 1tl.3 285 01770 414 286 01712
f 416 290 02021 417 292 02025 418 293 02031 419 296 02037f 421 300 02055 422 303 02116 .,23 307 02l3.5 424 .310 02150
~ • 42731402161 428 315 02166 429 316 02172 430 318 02115
i.·· 433 320 02214 1034 321 02221 435 323 02224 436 324 02230,
! 438 326 02234 439 . 330 02246 440 331 02250 441 .332 02254
[ • 1043 335 02261 444 336 02267 4,5 339 02215 ' 446 340 02271

1
i. 448 ,342 02305 449 343 02315 501 345 02320 502 346 02324

504 348 02340 505 350 02364 506 352 02410 501 353 02415
, • 509 355 02424 510 356 02426 512 351 02430 51.3 358 02454
t 515 ,362 02471 516 363 02413 517 366 02501 519 369025105

521 371 02553 522 372· 02555•.,
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100

IH MENSlOi'J SL151& 1(00) 'b 1flXST( iocor, DLISlT« roco i~H. rsrt 1000 ~1'

~REM(165)~VlIST(1)
DIMENSION CXT(11);CYTllllpCZTI11»wCDTWlC11l
DIMENSION JUMPC9».TflO».JSUBC20t9SYM(20g50),ISUBI20p50tvAI20.50)t

.B&20.50)9DC20~50tITOl(20.50)
COMMON COVXSP,CDVYSP9CDVZS~~CDPHSC\lCDPSSC~CDTHSC.AKXl pAKX2 p

lAKX3 pAKX4 gAKYI .AKY2 .ARYl .AKY4' ,AKZl ,AKl2 .AKl3 ,
2AKl4 fASFX .ASFY ,ASfl ,CO ,eOI ,e2 ,e21 veAIl p
3&A12 ,CA13 ~CA21 .CA22 ,CA23 ,CA31 ,CA32 ~CA33 pCAPT •
40AP11 ,CATXBA.CATXBi,CCA8 ,CCAIH ,eCAS ,CCASi,CCKl 1'CCK2 II
5CCK3 vCCK4· .ccxs ,CCKF ': liCCKG vCCPHI8pCCPSIB~CCPSIR,CCR ,
6CCRB ,eCRIH ,GCRI \leCRS ••ccas i ,CCTHB ,CCTHR k CCW$TO,CCWTOL,
1CCZT ,COEL ,CDRRD ,COTM ,COTW' ~COTWT ,COTWX '~COTX ,COy patDvF ~CDVI ~COVT ~COVXB DCOVXM DCDVXSvCOVXl ~COVY8,COVYM p

9CDVYS .COVYI pCOVlB, vCOV lM ,COVlS {)COVZZ ,COXO ~COXFO ,COYO
COMMON COYFO ,COlD ~COlfO ,CfX DeFY ,tFl ~CHl· ,CM3 v

lCMft l'CM5 ,CM6 lICNPC wCNS ,CNVX 9CNVV ~CNVZ - ,eNYC ,
2COEff pCOINT ,COMGS ,CPHIS ,CPHIBCpCPSBtP,CPSI8 ~CPSIBCtCPSIBM,
3tRl ,eRA ,eRlO, l'CRR ,eRRO DCRRG ,CRRI wtRRPI ,CRS ,
4CSADPIDCSAPG ,(SAPI ,CSAPR ,tSPHI8DtSPSIB,tSPSIR~CSROPI.CSRPG •
5CSRPI' tCSRPR . ,CSRT; ,(SRTI ,eSTO pCSTOL pCSTHB ,CSTHR "CSTl' p
6CStlSTOIICSWTOl,CTIICTO "eTOAS .crov ,tTHS .CTHB', ,tTHBtP\!
7CT~BM ,elLRP ,elM .,eTRl ,eTRR ,tllG ,CTW .CTX ,CUOPHSp

8CUOPSS,CUDTHS,CWSTD ,CWSTDLJCWTTPRvCX ,eXM ,CXRO pCXSD ,
9CX~ ,CXTD ,eXl ,CY ,CYM ,tYRO ,CYSO ~CYT vCYTD

COMMON eYI ~CI ,elM ,CIRD pCZSO ,elT ~ClTD ,eZI D
lOElAY vOONPRTpOT vDUMl ,OUM2 pDUM3 DDUM4 ~OUM5 ,OUH6 p
20UM1 ,OUM8 ,DUM9 ,DUMIO ,DUMl! pOUM12 ~DUH13pOUM14 tlOUM15 p
30UM16 ,DUMll lOUMi8 ,FIN ,FP pFXP »fXPP ~fYP pFYPP ,
4flP ,FZPP vGC piC ,IEXIT'~IOlP pIWRITE~K2C pKe p
5KWRITE,l ,Lel llltlJ ,te2 pLt3 ,LC4A "le4B plC4C p
6lC40 .LC4E ~LC4F lllC4G tlLC5 ,Lel tlLea ~lCI0 ,LCA ~
lLCS "Ley ,LDIOO pLOIIO ~lorlI pLOI13 ,LDI20 ~lD121 pLOI22 •
8tOl25 ,UH26 1I[01319l0001,l0005 ,lOOll ,lD012 fL0013 ,L0062 II
9lD063 f)lFDI· ,un pM·· ,N vPHIB .PINT ~PsrB pROGO

COMMON RROREf,SRAA oSREA ,SW ,TEST pTFTXV ~TFTYV pTFTl~ I

ITH~TA89TIME pTPe .rar ,TSe pTVX· ,TVY ~TVZ • rvc - 1/

2 XGR T 1/ XGRTO 9 XKROR ,YGRT iI VGRTD ,l GRT p lGRTO
EQUIVALENCE «OELVXI/COVXSPlt>(OElVY •..COVYSP.pfD'ElVI9COVlSPJ9«CDPHSC9

.OPHla) l' (COP ssc ,OPSI B» p«COTHSC ,oTHa ~I) «Vl.1ST ~covxse i
IZl~CLOCKF (XX~
CALlSElflO
KT~=5
KT2=9
KT3=6
READ INPUT TAPE KT1.I032.IREMIIJ.I=lv1651
READ INPUT rAPE KTl~lObO*NUMRUNt}lTOl~'NS-r~NH)l'ilSKIP
WRITE OUTPUT:TAPE KT2,,1061,NUMRUNplTOlIlNsr,NTOl~lSKiP
NTR=l
IF&lTOll 200,155.200
IF lLSKIPt 201v202v201
READ INPUT,;TAPE KTlIlI062,(JUMP(IIIlI=11l9)
WRITE OUTPUT TAPE KT2,1063v4JUMPHhI==h9t
[':0
WRITE OUTPUT TAPE KT2il064

.-" ..."-.:, ,

200
201
202



203 t==l+l
READ iNPUT, TAPE KH. 1I10M~t/i£ l~· 11-.»5 11 (,S:'IMiLVK i ,ISUiH LvK) vK=lt> JS»
WRJtE OUTPUT TAPE K:rl\11066tTilh«SVMH ..~JOp ISUBCl'tri09K=lpJS»
JSUB (U =JS
IF (NST-l) 1559155wl03

155 IZ~ClOCKftxX»
00 159 1=111331

159 VLr S1 U »=0.,
PT1ME=O."

148 READ INPUT TAPE KTlgIOOQjNOATEl,NDATE2iNDATE3vNRUNlwNRUN2
1=0

101 1=1+1
REAO INPUT TAPE KT1.I050wSLISTII»lITtISTtliuOlISTfI)vllIST(lt

l02If~(llIST~I.» l03wl0311101
103 J=!
104 WRITE OUTPUT TAPE KIll/lOSl

00403 1=1,J
WRITE OUTPUT TAPE KT2il052ISLIST~I.~TlIST(I.,DlIST(I.,IlISTCI)

403 CONTINUE
WRITE OUTPUT TAPE KT2,l002vNOATE1,NOATE2pNOATE3vNRUNlvNRUN2

105 1=1
lS=l
IF IL$KIP) 214.101,214

214 !F €JUMPtNTR)101,1018204 •
l04 CALL SKPN «JUMP«NTR)vl~6»
101 IFi1TIME~TllST«I»r 114~108fl08
108 K=ILlSTUt
109 YLISTtK}=OlISTIII
110 1=1+1

GO TO 101
114IF;lLD011) 115,122vl15
115l0011=0

OElVX=Oo
DELVY=Oo
DELVZ=Oo

12l IF IDElVXf 12~.124.1Z3
123 LOI31=4095

GO TO lZ5
124l0131=O
125 IF!IOElVYJ 126,lZlv126
126 lOIl5=4095

GO TO 139
127 lOI25=O
139 IF «OElVZ) 140~1'41t'140
140 lIH26;::4095

GO TO 128
141 LOI26=O
128 IFtiLD005l 130,129,130
130 SENSE LIGHT 4

GO :10 150'
129 SENSE LIGHT 0
150 FXP=FXPP*OT/ASfX

Fyfh::F YPP*OT IASFY ,
FlP.::::FlPP*OT/ASFl
:IF tlOO(2) 152'1151p152

151 LDI21=O



152 LD062::::40'95
IF;(LQT~ 153,131,153

153 CALL QUANT (PHIB le036/5702957795)
CALL QUANT (THETAB.o036/51G2957195)
CALL QUANT (PSIB v.036/57.2951795»
CALL QUANT {TRI, }A9",118.
tALl'QUANT (SHEA po42594791{1;.,1953125E-2J
CALL QUANT (SRAA lIo42594791*o1953125E-21
CALL QUANT CFXP ,.~l)
CALL QUANT lFVP ~olIJ
CAll QUANT 4FlP ,oil)

131 CALL GEXECB
IF (lQTJ154v131\J154

154 IF£ A~Sf «DPH rs )...;3,,;/57 ;2957195»410,410 9411
410 ARG2~G66666667E-1/57d2951795

GO TO 412
411 ~RG2=~66666667E-l.6o/57a2957195
412 CALL QUANT (OPHIE ,ARG2)

IF«J\8 SF (OPSI 6 )-3 •.157 ••2951795)41311413,415
413 ARG2=.66666667E-1/57a2957795

GO TO 416 .
415 ARG2.~66666667E-l.6o/51.2951795
416 CALL 'QUANT-(OPSIB IIARG2J .

IF(ABSF(DTH8 J-3~/57~29577951 ~17~417~418
417 ARGZ=~66666667E-1/57.2957795

GO TO 419
418 ARGZ.e66666667E-l*6e/51DZ951795
419 ~Alt QUANT (OTHB 9ARG2~
131 If CKWRIIE» 138~13Z~138
138 KWR~lE=O

GO TO 133
132 IF IIWRITEJ 133,143.133
143 JF ,PINT. 144,205~144
144 IF ~TIME-(PTIKE.f.OElA'Ol :2059145,145
145 PTIME=PJIME+PINT
133 WRITE OUTPUT TAPE KT2,1029wTIME,NDATElpNOATE2.NOATE3,NRUN1,NRUN2

WRITE OUTPUT TAPE KT2~1034
~RItE OUTPUT TAPE K12,10309

lREMf· 3» ~CA12 pREMd 4ihCA13
2~EMI 1),CA21 ,REHI 81iCA22

.3REM( 11l,COEL vREM€ 12J~CA31
4REfH,lS» -fICOVF, IIREM(,16)ticn~
5REMI ·19) fCX liREPH 20hCOVXB
6~EM( 23) \JCf\, ,REPH 24) vCY'
7REM~ 27) {lCSTHR gREM€ ,26),CfZ
8REM«31h I TSC I/REMt32 ~ "CCTHR
9REM« 35» IICOVXM

WRITE OUTPUT TAPE KT2pl0301i REM( 36hCTDAS ,REMt ,37~pCfl1 p
lRi;~H 38hCOVVS liRHH 39) "CY" 9REM( .40hCOVVHvREfH .41JvCRlO· 9

2~E~U All,crn wREM(43)>pC[)VlS~,' l)REM444hCIM ~ReM( ,45hCDVZM p
3REM« 46) iCPHIB IIREHI,41)jlCM4 l'REM€,48fIlCDV ,R£M( ·49)pCXZ· II
4REM€ soi .r.oxo IIRHH 51~·vCPSIB IIREM€ 52hCK5 ,REMl.53),CSTZ 11

5REMI 541,t'Z pREHI ,55i~COYD .REHt 56J,CTH8 .R~Mf .57)~eM6 ,
6P.EM{ 58) IICTO I1REM( 59)tCZl pREM( 60heOlO iREloH ,61)wCUOPHSll

llEMl 6Z),COEfF .REM( 63),&5TO IIREMt 64f"CCRI ,REM{ 6S)jlCXTO jI
8REfH66J IICUDPSS,REJlH,67) IIceKl IIREM(68)IICSTOL ,REfoH .69),COI 11

REM«, 1 heT ,REM! 2) {leAll ,
~REMI 5)~COVT "REMI. 6)feWTTPRII

vREM( 9 JtCA23 wREM( ,10)IICOVI \>

vREM« 13)wCA32 ,REM( ,llthCA33 II
,REM£ 17'I1CSPSIR,REM(,18t,CFX ,
vREM( 21hCOTM .REfH ,22heCPS]Ri
wREM(25hCDVYB ,REMf 26)wCTOV 11

tlREM(29),CI ,REM(30hCOVlB- 9

l)RBH 33) ,COVXS ~REM( .34hCXM 11



, f

9REM€ 10l ~CYiO
WRITE OUTPlH rAPE l}CIT2:l?1030" REM~ ..11tlltUOTHSvREMI 72),CCK2 y

lREM« 13» wCWSlfJ pREf.il€74l,C2i t>REM{,15),tITO ,REM( 16hCDPHSC,
2REJH 77~i'CCK3 pREJVl( .18),CWSTDl,REH( .79J,CtABI ,REM( 80hCXRO ,
3REM( 81J,CDPSSC.REM( aZ»vCCK4 vREMI 83),CNS ~REM( 84},CCASI ,
4ROH 8S) ,tYRO vREMt 8id ,CDTHst,REMC 87J,CCKS ,REM( ,88),CTX ,
5REMf,89) ,CCRBItiREM{ 90JpCZRO ,REM4 91)'CPSIBC,REM( .92),CCKF ,
6REMC 93),CDTX ,REM. 941~CCRSI pREMl .95),COXFO ,REM( 96»,CIH8C ,
7REM( ·91!,CCKG 'jRHH 98) ,CRA ,REM( 99),CATXBItREHC lOOhCDYFO ,
8REMlIOl)vCPSBCP\iREMUOlhTEST ,REM€103hCRl ,REM(104)'CAPTI,
9REMII05),CDIFO' ,
,WRITE OUTPUT TAPE KT2,lo30, REMtl06J,CTHBCP,REMfl07),FIN,
~REM«108},CDRRD ,REM(109),CSRTI ,REMfllQ),CX50 ,REMfl11l,CPSIBM,
2REM(112~pFP vREMI113tpRRDR£f.REMI1141pCRS ,REMtl15t,CYSD p
3REM€116JvtTHBM vREMlllttwsw ,REM(118)vCRRO ,REMll19),COMGS,
4REM(120)pClSO ,REM(1211,CRRl ,REM(12Z1,CRRPI .REM(123t,CRRG ,
5REMf124t,CRR ,REMI12~i~COVXZ ,REM(126)pCSAPI '~REM(121)~~SADPI,
6REM(128)vCSAPG ,REM(129P~CSAPR ,REM(130)~COVYZ ,REM(131),CSRPI ,
7REM(132}fCSRDPI~REM«1331,CSRPG ,REMC134},CSRPR ,REM(135),CDYll,
a~EM(136)>,ROGO ,REM(137b,CTRR ,REM(l38&,CTRl ~R~M(139),CTLRP t

9REM«140) llCOTW
WRITE OUTPUT YAPE KT2,l030, REM(141),TVX ,REM(142hTVY \I

lREM(143)~TVl ,REM(144l,TYC ,REM(145),TPC
WRITE OUTPUT TAPE KT2,lO~9, REM(141),TVX ,REMf142»,TYY ,

lREM€143»vTVl .REMC144J,TYC ,REM(145),TPC
WRITE OUTPUT TAPE KT2,1036, REM(146),LCl ~REM(147),LC4C \I

lREM4148JvLClO ~REM«149),lOIOO \lREM(150),lC ~REM(151),LCIJ·,
ZREMflSZ» \I LC4D ,REM(153)>~lCA ,REMf1541~LOI21 ~R~M(155),KC j

3REMU,56},lC2 lIREMU5HilLC7 ,REM(158)'lCS .REM(159)\ll00059

4REM(60) !'IK2C lIREMU61~~LC3, ,REM(162JlIlC8 .REM(163)wN ,
5REMC164tpM .REH«165J~L
'WRITE OUTPUT 'TAPE KT2wl031,(Cxt«I)\lCYTfl)ilCITflll1CDTWT(I),1=1,1It
'WRlTE OUTPUT TAPE KT2~1004pCOVXSPllCOVYSP9COVlSP

205 IF' ILTOL. 206~134,206
206 IF ;(NST~LS~ 134,201,201
Z07 IF (11 ME=HlS t» 134 liZOih208
208 JS=JSl)fHLS)

DO 209 K::l"JS
IS7<ISuatLspK»
ACLS,K)~VlIST«IS)

209 CONTINUE
LS""'L$-f-l

134 TIME=TIME+OT
tF'(SENSE SWITCH 61' 14Zp135

142 PRINT l053,TIME ill

135 IF flLIST(lt), 210,2[09107
210 00 211 l=lwNST

JS=JSUBiU
211 WRITE TAPE KT39(AtL~IOflK=1,JS)

ENO FILE KT3
136 WR~'TE OUTPUT TAPE KT2,IOOlllNRUNlI1NRUN2

PRJNT 1003 ,NRUNI liNRUN2.
IZr:ClOCKF(XX)

157 IF HWMRUN-"NTR} 213.,2139212
2l2NT~=NTR+l

GOLTO 155
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213 IF;(lJOLI 2l5~158.215
215 REWIND K13

NTR==Q
DO 216 l""ll)NSr
JS~JSUB(t)

216 READ -TAPE KT3.IAIL.K}wK=lvJS)
217 CAlLSKPN «1~1~6)

00 221 l=ll)NST
JS~JSutHL)

221 READ TAPE tCf3tUHL'itOfJK""l~J!H
DO 222 l:=:l,NST
JS=JSUBll!
00-222 K=l,JS
DtL.K)=AaSF.ACL~K)-8'L~K»)

222 TOltL~Kt~TOL«L~K»+DJL~K)
NTR=NTR+l
WRiTE OUTPUT TAPE KT2,1067,NTR
DO'219 l;:;:lvNST
JS~JSUB«l}

219 WRI IE OUTPUT TAPE KT2 f 1068 ire L h (SYM( L'fKl, D{ L"K) ,K= l,JS»
[F'INTOL~NTR) 220~220j217

220 WRJTE OUTPUT TAPE KT2,1069
00218 L=19N51
JS=JSUa€L)

218 WRITE OUYPUJ TAPE KT291068?TJl),(SYM1L~K),TDL(L~K),K=1,JS)
158 1l2::ClOCKf« XX)

113=112"';'Zll
PRINT 1005, ll3
WRIlE OUTPUT TAPE KT2,1005,IZ3

156 CALL EXIT
1000 FORMAT (11X,12~lX.I2.1X.I2,lOX,A6,A6)
1001 FORMAT (12H END OF RUN ,A6,A6/1Hl)
1002 FORMAT (6H DATE I1I2,lH/,I2"lH/,I2,10X,4HRUN ,A6"A61/)
1003 FORMAT U2HEND-OF:RUNpA6vA6)
1004 FORMAT UHO,12HIVIREAfHNGS,8Xi9HAfT '- fWD,.13X,,5Hl - R,14X,

*lHUP - ON/13X,3E20c8)
1005 FORMAT UHOp16HTHIS PROGRAMRAN,-2PF9 .•2,9H MINUTESc»
1019 PORMAT 45flH ,A6,014~3X))
1029 FORMAT «lHl,lHTIME = .E15.8119H SECONDSeI152X.5HOATE-,lz,lH/~I2,11H/I

*I2,7X,4HRUN .A6.A6/)
1030 FORMAT (S(IM ,A6,1E15.8,2X))
1031 FORMAT (lHO?36HIl VALUES, EACH OF X,YflZ, AND DELTA T/I(lH ,4E2008)1
1032 FORMAT 412A6»
1034 FORMAT «IH ,40HSIMUl.ATEO COMPUTER OUTPUTS ON THISPAGEoll)
1036 FORMAT (S(lH ,A6,I6,llXb)
1050 FORMAT «A6f2E15.8~I4.
1051 FOR~AT Unl p6HSVMBOlIl8)(,4Hfl ME. 14X ,4HOATA, lOX. 1HIII)
1052 FORMA 1 UH ,A6 .2EIS.,8d6}
1053 FORMAT (lH ,6HTIME =~E15~8~6H I -:,141
1060 FO*MAT (5~'X913t)
1061 FO~MA T (lH1, 7HNUMRUN=, 13,1H lTOl~~ 13-.•7H - NST=,13,7H NTOL=II13p

*7HlsKIP=,I3) ;.
1062 FORkAT«9I3)
1063 FORMA T (tHO 11 8H.JUMP U )= p13 v2X p8HJUMP« 2)= \l 13,2X, 8HJUMP (3)=, 1311 2Xy

*8HJUMP« 4 t= ~I 3 ,2 X~8HJUMP t 5)=, 13 ,2X ,-8HJUHPI6 )=,13, 2X, 8HJUMP (1)::: p 13,
••ZX Ii 8H JUMP (8)= i 13 w2X tt 8H JUMP (9) = v 13.
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1064 FORMAT (lHOIIIIH TIME (SEC)i6X~22HSYMBOLSANO SUBSCRIPTS)
1065 FORMAT (f9.0 p1:3fib(IX ~A6,d 3)/ (3X l> A6, 13, lX,A6, 13, IX, A6p 13, IX,A6, 13,

*iXwA6fI3~lX,A6,13,1X,A6,13~) -
1066 FORMAT (lHO.F12~O,9(2XtA6,I4)/(15X9A6rI492X.A6,14~2X,A6tI4~2X,Abp

~14.2X,A6,I4v2X,A6iI492XrA6,14w2X,A6vI4,2X~A6tI4t)
1061 FORMAT (lHl,29HTOlERANCESFROM TOLERANCERUN~I3f>5X,11HSAMPLE TIME

*,20Xp22HSYMBOLS AND TOLERANCES) - ,
1068 FORMAT (lHO\lF1601p6Xi4(3X,A6,E15 •.8)IJ26X,A6~E15o8,3X'A6,E15o893Xg

~A6,E15e8~3X.A6.E1508)) .
1069 ~ORMAT «lHlj25X,16HFtNALTOLERANCESI15X~11HSAMPlE TIME,20X,22HSYMB

*PLSANO TOLERANCES) .
END(l\ll,O,O,O~O.l,l,O,Q~OgO,O,O,O)
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i, C BENCH7 FERNEYHOUGHENVIRONMENT FOR MATH FLOW 7

c
C

':C

DEe OCT
12055 271027

e
DEe OCT

AKX1 32555 771053
AKY2 32550 71446
AKl3 32545 71441

COI 32539 711033
CA12 32535 77427
CA31 32530 77422

CATXBA 32525 77415
CCAS 32521 71411
CCK5 32515 71403

CCPSIR 32510 77376
tCRSI 32504 71370

CCWTOL 32500 713M
CORRO 32497 77361
COTWX 32483 77343

COVT 32478 71336
CDVXZ 324110 11332
COVYI 32410 71326
COVll 32466 77322

COlD 324617131~
eHI 32456 7131C

CNPC 32451 71303
CNYC 32446 71276

CPHIS 32442 77272
em 32436 172M

eRRI 32430 77256
CSAPG 32426 77252

eSPSIR 32421 71245
eSRTI 32415 71237
eSTHR 32411 77233

CTO 32406 71226
eTHB 32403 77223

c T 32407 77227
CUOPSS 32391 77207

eXM 32385 77201
eXT 32382 71176

eySO 32366 77156
CIRO 32350 77136
ell 32336 77120

nONPRT 32334 71116
OUHIO 32323 11103
OUI115 32318 71076

OUM2 32331 77113
OUH7 32326 71106
FXPP 32311 71067

FIP 32308 7106'0
IWRITE 32302 71056

LCIJ 32296 71050
Le4S 32292 77944

e
e
e
c.

e
c
c:

c

c

c

e

e
c
c

e
, -------- '--",--~..

STORAGE NOT USeOBY PROGRAM

iff

OEC OCT
32230 76746

STORAGE LOCATIONS fOR VARIABLES APPEARING IN COMMON STATEME,.rs

OEC OCT
AKX2 32554 77452
AKY3 32549 77445
AKl4 32544 77440

CO 32540 77434
CA13 32534 77426
CA32 32529 71421

CATXBI 32524 77414
CCKI 32519 77401
ceKf 32514 77402

CCRSI 32507 71373
ceRS 32505 71371
celt 32499 77363

COTHSC 32556 77454
COTX 32482 77342

COVXS 32471 77335
COVY8 32473 77331
COVl8 32469 77325

COXO 32465 77321
COIFO 32460 77314

CM3 32455 77307
CNS 32450 77302

COEFF 32445 77275
CPS6CP 32440 77270

CRA 32435 71263
CRRPI 32429 77255
tSAPI 32425 77251

CSRDPI 32420 71244
CSRT 32416 77240
eSTZ 32410 77232
ClOY 32404 77224

CTLRP 32399 71217
eTTG 32395 77213

CUDTHS 32390 71206
eXRO 32384 71200

cxz 32370 71162
CYTO 32354 77142

CZ 32352 71140
DELAY 32335 77117
OPHI8 32558 77456
OUMll 32322 71102
OUM16 32311 71015

DUH3 32330 71112
DUM8 32325 71105

FXP 32312 11010
GC 32'306 71062

K2C 32301 77055
LC1 32291 .77051

·Le4C 32291 71043

DEe OCT
AKX3 32553 71451
AKY4 32548 71444
ASFX 32543 77431

C21 32537 17431
CA21 32533 71425
CA33 32528 77420

CCABI 32522 77412
.CCK2 32518 71406
CCKG 32513 71401
CCR8 32508 17374

CtTH8 32503 71367
(DEL 3249B 17362
CDTM 32496 77360
COVF 32480 77340

CQVXM 32476 77334
COVYM 32472 77330
CDVlM 32468 71324
COXFO 32464 71320

CFX 3245CJ 17313
eM4 32454 71306

CNVX 32449 77301
COINT32444 712.74

tPSIBC 32438 71266
CRLO 32434 71262

CRR 32433 71261
eSAPR 32424 71250
CSRPG 32419 71243
CSTDL 32413 71235

CSWSTO 32409 71231
CTH8CP 32401 71221

eTM 32398 71216
CTW 32394 17212

CWSTOL 32388 71204
CX 32386 71202

CYM 32368 77160
cYT 32365 77155

CISO 32349 71135
OELVX 32561 77461
OPSI8 32557 77455
OUH12 32321 71101
OUM17 32316 71074

DUM 4 32329 71111
DUH9 32324 77104
FYPP 32309 77065

IC 32305 71061
KC 32300 71054

LC2 32295 71041
LC4D 32290 77042

DEC OCT
AKX4 3.2552 77450
AKll 32541 77443
ASFY 32542 77436

C2 32538 17432
tA22 32532 77424

tAPTI 32526 77416
tCA8 32523 77413
CCK3 32517 71405

CCPHIB 32512 77400
tCRI 32506 77372

CCTHR 32502 77366
CDPHSt 32558 77456

COTw 32495 17357
COVI 32479 77337

eDVXSP 32561 77461
CDVYSP 32560 77460
COVlSP 32559 77457

COVO 32463 77317
CFY 32458 77312
eM5 32453 77305

eNVY 32448 77300
COMGS 32443 71273

CPSIBM 32437 77265
eRRO 32432 77260

eRS 32428 77254
eSPHl8 32423 77247

CSRPI 32418 17242
CSTO 32414 77236

eSWTOL 324(l8 77230
CTHac 32402 77222

CTR1 32391 71215
C TX 32393 77211

CWSTO 32369 77205
CXSO 32383 77177
CYRD 32367 11151

CVI 32353 77141
tlTO 32337 71121

OELVY 32560 77460
OTHB 32556 77454

DUH13 32320 17100
OUH18 32315 17013

OUM5 32326 77110
FIN 32314 77072
FYP 32310 71066

·IEXIT 32304 77060
KWRITE 32299 77053

Lt3 32294 170'46
LC4E 32289 71041

--

LJ- ----;-

DEe OCT
AKYI 32551 77447
AKl2 32546 77442
ASFZ· 32541 77435
CAll 32536 77430
CA23 32531 17423
CAPT 32521 7741t

eCASt 32520 77410
CCK4 32516 77404

CCPSIB 32511 71317
CtR 325097U75

CCWSTO 32501 17365
CDPSSC 32551 71455

eOTwT 32494 71356
COY 32481 11341

COVXS 32475 77333
COVYS 32411.77327
COVIS 32467 77323
CQYFD 32462 17316

CFZ 32457 77311
CM6 )2452 77304

CNV! 32447 77277
tPHne 32441 77271

(PSIB 32439 17267
eRRG 32431 77257

CSAOPI 32427 77253
CSPSIB 32422 77246

CSRPR 32411 17241
CSTHB 32412 77234
CTOAS 32405 77225
eTHSM 32400 77220

(TRR 32396 77214
COO PHS 32392 77210
CWTTPR 32387 77203

(XTD 32371 77163
CY )2369 77161

elM 32351 77137
czr 32348 77134

DELVZ 32559 77457
Of 32333 77115

DUM14 32~19 77077
OUM1 32332 77114
OUM6 32327 17107

FP 32313 77071
FZPP 32301 77063
IOLP 32303 77057
lCIO 32283 77033
lC4A 3.2293 71045
lC4F32~~~ _.!.!'l40
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8ENtH7 ENVIRONMENT FOR MATH FlOIl 7 t'I:KNI:1't10UIli" 7 ,~/ .•.. z

C
lC4G 32287-770~1 lC5 32286' 77036 lC7 3'2285 77035 'lC8 32284 77034 l.CA 32282 17032

LCS 32281 ",70'31 Ley 32280' 77030 LOIOO 32279 77027 LOII0 32278 77026 lOlll 32277 77025 •LOl13 32276 77024 LOl20 3227S 77023 LOl21 32274 77022 LOl22 32273 77021 LOI25 32272, 17020
LOl26 32271 77017 'L0131 32270 77016 LOOOI 32269 77015 L0005 32268 77014 LOOll 32267 71013
L0012 32266 77012 l0013 32265 710 11 ' LD062 32264 77010 L0063 32263 i7001 LFOI 32262 71006 •LOT 3'2261 17005 L 32298 77052 M 32260 77004 N 31259 77003 PHIB 32258 17002, -IPI~T 32251 77001 PSI8 32256 j7000 ROGO 32255 76777 RROREF 32254 76776 SR"A 32253: 76775

S'.EA 32252 76774 SW 32251 76773 TEST 32250 76772 TFTXV 32249 76771 TFTYV 32248 76770
TFTlV 32247 76767 THETA8 32246 76766 TIME 32245 76765 TPe 32244 76764 TRI 322,.3 76763

TSC 32242 76762 TVX 32241 76761 TVY 322100 76760 TVZ 32239 76757 TYC 32238 76756
VLJ ST 32561 77461 XGRTO 32236 767.54 XGRT 32237 76755 XKROR 32235 76753 YGRT!> 32233 76751 .' :1YGR.r 32234 76752 lGRTO 32231 76747 ZGRT 32232 76750

STORAGE LOCATIONS FOR VARlA8LES APPEARING IN DIMENSION AND EQUIVALENCE.STATEMENTS
I

DEe OCT OEC OCT OEC OCT DEe OCT OEC OCT I
A 5840 13320 8 48100 11350 DLIST 10054 23506 0 3840 07400 IlIS,T 9054 21536 .1ISU8 6840 15210 JSU8 7860 17264 JUMP 7.889 17321 REM 8054 17566 SLIST 12054 27426 I

SYM 7840 17240 TLIST 11054 25456 TOL 2840 05430 T 7880 17310 I
\I

I.!STORAGE LOCATIONS FOR VAR.IA8LES NOT APPEARING IN COHMON, DIMENSION, OR EQUIVAlENe.E STATEMUIT I
II DEt OCT DEe OCT DEe OCT OEC OCT DEe OCT .1ARG2 1840 03460 I 1839 03457 IS 1838 03456 J 1837 03455 .IS 1836 03454 t

• K 1835 0345.3 KTl 1834 03452 KT2 1833 03451 KH 1832 03450 lSKIP 1831 034,.1. -,LS 1830 03446 LTOL 1829 03445 NDATH 1828 03444 NOATE2 1827 03443 NOATE3 1826 03442
NRUNI 1825 03441 NRUN2 1824 03440 NST 1823 03437 NTOl iS22 03436 NTR 182103435'

• NUMRUN '1820 03434 PTIME 1819 03433 )IX 1818 03432 III J817 03431 H2 1816 03430
Zll 1815 03427 ZZ 1814 03426 .j

SYMBOLS AND LOCATIONS FOR SOURCE PROGRAM FORMAT STATEMENTS i'. ~lEFN lOC EFN LOC EFN LOC EFN Lot EFN Lot (

• alv8 1000 03413 8'V9 1001 03405 stVA 1002 03400 sIva 1003 03370 81VC 1004 03364 !
81VO 1005 03346 81VR 1019 03336 lIIl05 1029 03332 81106 1030.033l'o 8)107 1031 03310 ,

8H08 1032 03276 8110A 1034 03274 8l10e 1036 03263 81100 1050 03257 8110R i051 03254

• 81iOS 1052 03244 81l0T 1053 03240 81114 1060 03232 8111$ 1061 03230 81116 1062 03213
81117 i063 03212 81118 1064 03157 81119 1065 03146 8111A 1066 03127 81118 1067 03104 ,
81l1C J,068 03064 81110 1069 03046

• LOCA TIONS FOR OTHER SYMBOL S NOT APPEAR ING IN SOURCE PROGRAM ,
• DEC OCT OEt OCT OEt OCT OEC OCT DEe OCT

! 11 1804 03414 21 1539 03003 31 1545 03011 41 32767 77777 6J 1555 03023 ,
I elGO 1806 03416 CIG1 1807 03417 elG2 1808 03420 CIG3 1809 03421 .CIG5 1810 03422
I ClG6 1811 034Z3 CIlOl 1812 03424 CI202 1813 034Z5 o 1l0F 153 00231 DIZOO 267 00413I.
I' 01226, 1282 02402 01424 1266 02362 01428 1295 02417 01524 1265 02361 01&00 266 00412 ,

01700 265 00411 EI9 98 001'"2 ElF 155 00233 Ell 185 00271 E.IR 286 00436

• Elf .291 00451 EI11 308 004(>4 EIl4 316 00474 E 117 323 00503 EH9 341 00525
EIlB 348 00534 EIlO 406 00626 EIlP 4i5 00733 1,.' LOCATIONS OF. NAMES IN TRANSFER VECTOR• ..:;)

t '~ 0
_.......:...----.- .•-- .~ .. _'.'. _ ._._ .•• ..:. .._._._'._. ,._. _4'_" ...••..,_~ .•_______ ._. ____ ~ __ ._._: __ .- __ •.____ '.:.. "•• _. __ '4. ~.-......... -'" ~..... _. _.- "-- - - -..'-'" .... , -- -- ..... -........ -.~- .......,1
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FLOW' 7 FERNEYHOUGjj
I >:".J ;--'---', ",'"

DEe OCT DEe OCT DEC OCT DEC OCT OEC OCT
CLOCK 1 00001 EXIT 11 00021 GEXECB 9 00011 QUANT 8 00010 SElFlO 2 00002

SKPN 7 00007 (EFT) 13 00015 IFIU 600006 (FPT) o 00000 IRlR) 16 00020
(RIN) 4 OOO~ (RwT) 14 00016 (SPH) 10 00012 UTB) 11 00013 (STH) 5 00005
IYSB, '15,00017 (TSHJ 3 00003 IWLR~ 12 00014

ENTRY POINTS TO SUI!ROUTINES Nof OUTPUT FROM LIBRARY

CLOCK EXIT GEXECB QUANT SElFlD SKPN lEFT) IFIU IFPT) I RU'I
IRTIU IRwn ISPH) (STB.) (STH) (TS8) (TSHJ (tlLR)

EXTERNAL FORMULA NUM8ERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIoNs

EFN IF" LOC fFN IFN lOC EFN IFN lot EFN IFN lOC EFN ' IFN Loe
100 '42 0001,2 200 53 00115 201 54 00117 202 64 0011t3 203 66 00152
155 81 00235 159 83 002U !It 8 85 0021,7 101 88 00272 l02 91 00312
103 92 00315 104 93 00317 to03 97 0031,2 105 100 00362 214 103 00314
2010 104 00400 101 1'06 00414 108 101 0042.1 109 108 00425 110 109 00421
114 111 00434 115 112 00431 122 116 00441 123 117 001052 124 1190045,5
125 120 001057 126 121 00461 127 123 00465 139 124 001061 140 i2500ltl1
l41 127 00475 128 128 00411 130 129 00501 129 131 005010 150 132..0050'
151 136 0052& 152 131 00530 153 139 00535 131 14.8 00621 154 i50 00621
410 151 00631 toll 153 006103 412 154 00641 413 156 00664 1t15 158 00670
1t16 159 00674 411 161 00711 418 163 0071'5 419 164 00121 137 165 0()726
138 166 00730 132 168 00734 1103 169 00740 lto4 1.70 0071,2 1~5 111 oo.nl
133 172 00754 205 196 02335 206 191 02337 207 198 0231,4 208 199 02351
209 203 02371 131, 205 02403 142 207 02410 135 2,09 02420 210 210 0242,
211 212 02432 136 218 02457 157 223 02501 212 221, 02506 213' 226 02514
215 227 02516 n6 231 02531, 217 236 02553 221 239 02567 222 248 02626
219 254 02661 220 261 02711 218 264 02721, 158' 270 02750 156 276 02711
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SUBROUTINEGEXECB
DIMENSION CXT(lIf.CYJll11,ClTllll,tDTWTI11D
COMMONCOVXSP~CDVYSp.cbvZSP9CDPHSC,CDPSSCiCDTHSCtAKXl ,AKX2 1)

lAKX3 ,AKX4 vAKYl. ~A~Y2 pAKY3 ,AKY4 vAKZI ~AKZ2 ~AKZ3 ,
2AKl4 ,ASFX »ASFY ,ASFl ,CO' ,COI ~C2 ,C21 ,CAll ,
3CA12 ,CAl3 ,CA2l ,CA22 veA23 ,CA31 ,CA32 vCA33 ,eAPT ,
4CAPTi vCATXBAtCATXSL,CCAB ,eCABK vttAS ,(CASI ,eeKl ,CCK2 ,
5cck3 ,CCK4 ,CCK5 ,CCKf ,(CKG ,CCPHIB,CCPSIa.CCPSIR,CCR ,
6CCR6 ,ceRBI ,eeRI ,eeRS ~ceRSI ,eeTHS ,eCTHR ~CcwSTD.eewTOl,
7ceIT ,CDEL iCDRRD BeDTM ,COTW .COTWT .COTWX ,CDTX ,COY v
8cnVf' ,COVI ,eOVT' I1COVXB ,CDVXM IICDVXS p COVXI ·',covve,COVYM f

9cdvvs ,COVYl t/CDVz8' ,covv~ fCOVIS jiCOVZl fI COXD ~CDXFD ,CDYO
COMMON COYFO ,COLD ,COlFO tCFX ,CFY ,CFI ~CMl pCH3 w

lC~4' wCM5 !1CM6 cCNPC \teNS v CNV)( wCNVV II CNY! .... \l CNYC \I

2CQEFF vCO!NT •.COMGS iCPHIB '1)CPHIBC1)CPSBCP,:CPSIB wCPSIBC9CPSIBMII

3CR.l •.CRA vCRlO \lCRR flCRRO 1)CRRG peRRI \lCRRPI vCRS f

4CSADPIvCSAPG wCSAPl j)CSAPR \lCSPHI8.CSPSI8vCSPSfRwCSROPI,CSRPG II

5CSRPI l'CSRPR flCSRT wCSRTI .cs re •csret "CSTHB ,CSTHR vCSTZ .. ,
6cswsrOllCSWTOl.;CT .cre \lCTOAS .cr ev veTHB ~CTH8C wCTH8CP1)
7eTHe" ,CTlRP flCT" vCTRl ,CTRR ,CTTG vCTW ~CTX pCUOPHS.
8CUDPss.eUDTHS\lCWSTO vcwSTDl~CWTTPRvCX vCX,", \lCXRO flCXSO w
9CXT fCXTO vCXl IICY: IICYM IICVRO ,CYSO vCYT wCYTO

COMMON CVI .cz IIGlM \lCIRO .czso ,elT ,CITO .czz w
IDElAV \lOONPRT\iOT iOUM1· 1I0UM2 ,OUM3 ,DUM4 \lOUM5 \lOUMb II

20UM7 1l0UJ'18 ,DUM9 1/0UM10 IIOUMll IIOUM12 \lDUMI3 pOUM14 "DUM15 ,
30UM16 l'OUMll l'OUM18 ,FIN ,FP l'FXP wFXPP "FYP pFYPP t

4FlP vFZPP vGC IIIe ;IEXIT 1)IOlP IIIWRITEI/K2C ,KC ~
5KWRITEsiL ,lCI olelJ .i.cz ,lC3 ,lC4A IIlC48 IIlC4C w
6LC4D wlC4E flLC4F ,lC4G pLC5 pLC7 IIlta ~LCIO vlCA v
7lCS IIlCY. \llOIOO .t.or io ,lOlll'lIl0!l3 ,lOI20 plDI21 vlOI22 t>

alOllS plOI26 plOl31 ,LOOOl ~lD005 ,lOOII ,LOOI2 ~l0013 9LD062 v
910063 JllflH vLQT oM ilN IIPHIB I1P1NT ~PSI8 \>RDGO

COMMON RRDREFjSRAA IISREA wSW IITEST I/TFTXV wTFTYV pTfTZV' u
ITHETABIITH~E \lIPe ilTRI· .r sc vTVX' ,TVY' ~TVZ· 9Tve v
2XGRT· I1XGRTO I1XKRORIIVGRT f/'fGRTO ,ZGRT flZGRTO

EQUIVALENCE ~DElVXpCOVXSP) t lOElVYtlCDVYSPh U1ElVl9CDVISPlv (COPHSCw
*OPH rs l II «COPSSC ~OPSI 8111 «CDTHSCv DTH!H, «Vl 1ST p COVXSP)

IF u.cx) 89101y8
101 LC4A=O

lC48=0
lC4C=O
LC4D=G
lC4G=O
lC¥=(}
lCX""4095

a IF (LtVI 105,10211105
102 U)062=O

U)005=O
C T::Oo
LCY""4095

105 CA~l 'GONOGO
103 CT=C1+0T
ILl IF (10132J ~1291Pl6,112
112 CJtLlAGE

1016 IF ,( lDllI ri()25 91020~1025



I ~

1020 IF (lOllO) l021pIQ23~1021
1023 LC4A=0

LC4B=0
LC4C=0
LC40=O
lC40=0
re ST=O.
LCY=O
RETURN

1021 IF (LOtI3) 7.6.1·
6 CALL ASCENT (lC4Al'lC4BtLC4CtllC40~LC4EtllC4G:fLt;y).

RETURN
7 CALlRNOZ

RETURN
1025 If (lOII0) 103291019171032
1032 LC4A=O

lC4B=0
LC4C=0
lC40=0
LC'tG=O
l0005=0
RETURN

1019 IF (LDl13)-5,4.5
4CAtlRNOI

RETURN
SCALL REENT CLC4A,LC4B~lC4C~lC4D~lC4E~LC4G~lCY)

RET\JRN
ENO(l~lfO,OiO~Owl,l,O,OvO~QjO,OiO)

t

t
t



'C STORAGE NOt US.EO 8Y PROGRAM ~

DEe OCT DEC. OCT
C H8 '00224 322)0 7610\6 ..-

STORAGE LOCATIONS fOR VARIA8LES APPEARING IN COMMON STATEMENTS• ~
DEt OCT DEe OCT DEe OCT OEC OCT' .DEe OCT

AKXl 32555 77453 AKX2 32554 77452 AKX3 32553 77451 AKX4 32552 770\50 AKYI 32551 77447

• AKV2 32~50 77446 AKY3 32549 770\45 AKY4 32548 77444 AKll 32547 77443 AKI2 32546 17442 .~
AKl3 32545 17441 AKI4 32544 770\40 ~SfX 32543 77437 ASfY 32542 171,36 ASFI 32541 -.71435

COI 32539 774n co 32540 77434 e21 32537 77431 e2 32538 77432 CAll 32536 7743«)

• CA12 32535 71427 CA13 32534 77426 eA21 32533 77425 CA22 32532 77424 CA23 32531 77423 ~

t
eA 3.1 32530 77422 eA32 3.2529 77421 tA33 32528 77420 tAPTI 32526 77416 CAPT 32527 77417

tATXBA 32525 77415 CATXBI 32524 77414 ceABI 32522 77412 CCAB 32523 77413 -tCASI 32520 77410
!', • eeAS 32521 77411 eeKl 32519 77407 eCK2 32518 77406 CCK3 32!i17 1.7405 eCK4 32516 7140. •l eeK5 32515 77403 eeKF 32514 77402 eCKG 32513 771,01 C(PHJB 32512 77400 cess J8 32511 77377 -"
r, • eCPstR 32510 77376 ceRBI 32507 77373 ceRB 32508 77374 ceRI 32506 77372 CCR 32509 77315
~ CCKSI 32504 17370 ceRS 32505 71371 ceTHB 32503 77367 CCTHR32502 77366 CCWSTD 32501 71365 •r CC WTOL 3.2500'77361, celT 32499 77363 eDEL 32498 77362 COPHSC 32558 77456 COPSSC 3255.7 77455

(,' CDRRD 32497 17361 COTHSC j2556 77454 CDTM 321096 71360 COTW 32495 77357 CDTWT 32494 71356

• CDTWX 32483 17343 eaTX 32482 77342 eOVf32480 77340 COYI 32479 77337 COY 32481 77341 "r eOYT 32478 77336 CDVXB 32477 77335 CCVXM 32476 77334 CDVXSP 32561 77461 COVXS 32"'" 173U
••I CDVXZ 32474 77332 COYY8 32473 77331 COVYM 32472 71330 COVVSP 32560 77460 COVVS 3247.1 7732't
l,- • CDVYI 32oHO 71326 COYla 32~69 77325 tOVIM 32~68 7732~ COYlSP 32559 77457 COVIS 32467· 77325 ,
t C6YII 32466 77322 CCXD 32465 77321 COXfO 32464 77320 COYO 32463 71311 COVfD 32462 71316
I
;'

I CO~O 32461 77315 COlFO 32460 77314 tfX 32459 77313 CfY 32458 77312 en 321051 77311

i • CMl 32~56 77310 eM3 32455 77301 CM!It3245" 7-7306 CM5 32453 77305 CII,632452 7730. "
t

CNPC 32451 77303 CNS 321050 77302 eNYX 32449 77301 eNVY 32~48 77300 CNVZ 32447 71271
eNYC 32446 77276 COEFF 32~45 77275 eOINT 32444 11274 COMGS 321043 77273 CPH IBe 32441 71271 .

f C CPHIB 32442 77272 CPSBCP 3244.0 77210 epSI8e 32438 77266 CPSIBM 32437 77265 CPSIB 32439 71261 ,
i CRI 32436 77264 eRA 32435 77263 CRlO 32434 77262 CRRD 3.2432 71260 eRRG 32431 77257

eRRI 32430 77256 CRRPI 32429 77255 eRR 32433 77261 CRS 321028 77254 tSACPI ·32427 7725)
!. r tSAPG 32426 77252. eSAPI 32~25 77251 CSAPR 32424 77250 CSPHI8 32423 71241 CSPSI8 32422 77246 .~

I ~SpsiR 32421 77245 CSRDPI 32420 17244 eSRPG 32419 77243 . CSRPI 32418 77242 CSRPR 32411 '77241
\
I eSRTI 32415 71231 CSRT 32416 77240 eSTOl 321013 11235 CSTD 32414 77236 CS TH8 32412 77234

l ( CSTHR 32411 77233 eSTl 32410 77232 CSWSTD 321,09 71231 CSWTOL 32408 77230 CTCAS 32405 77225 ~
CTO 32406 77226 eTOV 32404 77224 CTHBep 32401 71221 CTHBe 32402 77222 CTH8M 3240077220

i e CTH8 32403 77223 CTLRP 32399 77217 eTM 32398 77216 CTRI .32391 71215 CTRR 32396 77214
C T 3240.1 71227 CJTG 32395 77213 CTW 32394 71212 cn 32393 77211 ClJDPHS 32392 77210 )

I CUOPSS 32391 77207 CUDTHS 32390 77206 eWSTOL 32388 77204 cWSTD 32389 77205 CWTTPR 32387 77203
I C XM 32385 77201 CXRD 32384 77200 ex 32386 77202 C xso 32383 77177 cxro 32371 11163
! C C xr 32382 77176 cxz 32310 71162 CYM 32368 17160 eYRD 32367 71157 tY 32369 11161 ,

CYSD 32366 77156 tYJO 32354 77142 CYT 32365 77155 CYI 32353 77141 elM 32351 17131

e ClRO 32350 77136 cz 32352 77140 CISO 32349 77135 cz rn .32337 7U21 CZT32348 77134
C Zl 32336 17120 DELAY 32335 77117 OElVX 32561 77461 OELVY 32560 71460 DEL YI 32559 'fl4S? ,

OONPRT 32334 77116 DPHIB 32558 77456 CPSI8 32557 77455 OTHB 32556 77454 OT 32333 77115
DUHI0 32323. 771 0.3 DUMll 32322 71102 CUM12 32321 77101 DUM13 32320 77100 OUM14 32319 77017

( DUM1~ 32318 77076 DVMl6 32317 77075 CUM17 32316 71074 OUM18 32315 77073 DUMI 32332· 77114 ,
OUM2 32331 77113 DUM3 32330 77112 DUM4 32329 77111 OUM5 32328 11110 DUM6 32321 7710.7

C'
DUMl 32326 77106 DUM8 32325 71105 DUM9 32324 71104 FIN 32314 77072 FP 32313 71071
FXPP 32311 77067 FXP 32312 17070 FYPP 32309 77065 F YP 32310 77066 FlPP 32307 TJ063 .~

F lP 323D8 1706lt GC 32306 77062 IC 32305 77061 lE-XIT 32301t 11060 IDLP3230l 77057
IWRI TE 32302 77056 K2t 32301 77055 KC 32300 7705t, KWRHE 32299 77053 LC10 32283 71053

0 ' LC1J 32296 17050 LCI 32297 77051 LC2 32295 77047 lO 32294 77046 LC4A3229377045 J
~.,____ -- _____LC48 32292 77~44 >- Le4e 32291 77043 Let,D 32290 77042 Le4E 32289 770~1 Lt4F 32288 77040

....... " - - - .,... " .. .' "..~.,_._~._,--<._._•..~W: _.ri

.: ,....



•••
,'"

EXEeB7 EXECUTOR FOR MATH FLOW 7 BENCH
;.

~-"--';'---7~--~~··~--O
'Le4G 32287 77031
.!.CS322B1 77031

LOll3 32276 77024
lOl26 32271 77017
LOO 12 32266 77012

.LOT 32261 77005
PINT 3?257 77001
SREA 32252 76774

TFTlV 32247 76767
TSC 32242 76762

VLIST 32561 77461
YGRT 32234 76752

i·-'.I.i '
f
! •

f ·
\ .
••
f :
I-
i ·I e
I~
!t,
; ..
't

..e

lC5 32286 77036
Ley 32280 71030

lOI20.3227577023
LOl31 32270 77016
L0013 32265 71011

L 32298 77052
PSI8 32256 77000

SW 32251 76773
THE TAB 32246 76766

TVX 32241 16761
XGRTO 32236 76754
lGRTO 32231 16747

fERNEYHOUGH
le7 32285 77035

LOIOO 32279 77027
lOl21 H274 77022 .
LOOOI 32269 77015
L0062 32264 77010

M 32260 77004
ROGO 32255 76777
TEST 32251) 76772
TIME 32245 76765

iVY 32240 76760
XGRi 32237 76755
ZGn 32232 16750

le8 32284 '11034
lOllO 32278 77026
Lol22 32273 77021,
lOOOS ~2268 77014
l0063 32263 77007

N 32259 77003
RROREF 32254 76716

TFTXV 32249 76771
iPC 32244 76764
TVl 32239 76757

XKROR 32235 76753

lCA 32282 71032
LOfU 32277 77025
lOl2S 322.72 77020
LOOII 32267 77015

LFOI 3U62 77006'
PH J8 32258 77002 .
SRU 3225376715.

TFTYV 32248'76770
TRI 32243 76763
TVC 32238 76756

VGRTD 32233 7.6751

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

DEe OCT
Lex 147 00223

DEe OCT
2. 137 00211

DEe OCT
AGE 1 00001

AGE ASCENT

DEe OCT DEe OCT
L0132 146 00222 ,

LOCATIONS FOR OTHER SYMBOU(NOT APPEARING

DEe OCT / DEe OCT
:U 139 00213 61.40 00214

LOCATIONS OF NAMES IN TRANSFER VECTOR

DEe. OCT .DEe OCT

IN SDURCEPROGRA"
DEe OCT DEe OCT

DEe OCT
ASCENT 2 00002

DEe OCT
GONOGD 0 00000

nEe OCT
REENT 4 00004 R·NOZ

DEe OCT
:3 00003

ENTRY POINTS TO SUBROUTJNES NOT OUTPUT FROMUeRARY

GONOGO , RNDZREENT

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS' AND OCTAllOeATlON$

EFN IFN LOC EFN IFH lOC EFN IFN LOC EFN IFN Loe EFN IF•• l.OC
101 10 00022 8 17 00040 102 18 0004" 105 22 00054 103 23 00055
111 24 00060 112 25 00062 1016 26 00063 1020 21 00061 1023 28 00073

1021 31 00115 6 38 00121 7 41 00135 1025 44 00142 1032 45 00lo\4
1019 53 00164 4 54 00170 S 57 00175

't

t

•,
~

,
~

3

,
~

.3

,
,
,
,
~

;)

)

=>

.:J

C Di

~~_.~~.......- .-:.......,.'r""~_'_~_'~"-:--' __ " '.• '_'__ -'-:-"~'-'--·-----·----·~'·7'.~'.-...'~~~,-.-~,--"--·-·-"--··---·..----~-.~--,.:.,...,...-.-.-.'.-.-__,__. ,._._...';........'--!'""" __ .__ ' .__ -;-~_~~:~



eJNARY CARO ·NOe IEYSOOOO
00000

BINARY CARD NO~ KEVSOOOI
00000 0500 00 0 00014
00001 0402 60 400001
00002 . 077t QOO 00022
00003 0621 ~O 0 00006
00004 0760 O~ 000004
00005-0130 00 0 00000
00006 0171 GO 0 00000
00001 -0320. 00 0 00013
00010 0767 00 0 00022
00011 0601 60 4 00002
00012 0020 00 4 00003

,
: i

LI TERAlS
00013 000000000001
00014 00004~qooooo

I
f

"'" I

ENTRY KEVS

KEVS (LA =043000000
SUBa 1\14
ARS 18
STA LOtl
ENK .•.*
XCl ••coer ARS ••ANA =01At,S 18
STO'~ 2~4TRA 3,4
END



POST PROCESSOR ASSEMBLY DATA
15 IS THE FiRST LOCATION N01:USEO BVlHlS PROGRAM

REFERENCES TO DEfINED SYMBOLS
o KEYS. 0
6 lOCI 3

NO ERROR IN ABOVE ASSEMBLY •.



SUBROUTINE QUANT (A~B.C ARGUMENT A IS -THE FLOATiNG POINT VARIABLE TO Be QUANTIZEOo
C ARGUMENT B IS THE VALUE OF THE lOW ORDER BITe

1 IF CA) 2,5,3
2 A=A-B*.5

GO TO 4
3 A=A+8* .•5
4 A=B*INTF(A/SJ
5 RETURN

END(l,l,OtO,O,O_lvlpOwO,O,O~O,O,O)

- \



!

,...,'1"" ,,--._._"= 'O>&'4t.l&A1.M(£Y,,"," .,-j~;;~~~~~~_ .•fl!i~",_a;_H'."e..;i.",u,", mi.,,,,, .-'HUH. ,"' •.&; "'"" ,. L ''''''''' ,M, ,,_ u ._f.... . .. ..... __
" "': '. QUANT . 5'1
I,
I,.

:.~

STORAGE NOT USE08Y PROGR~M a
DEC OCT

57 00071
DEC OCT

32561 77".61

LOCATIONS FOR OTtiER SYMBOLS NOT APPEARING IN SOI,lRCE P-ROGRAM'
•

~::,.
u

DEC OCT
55 00067

DEC OCT'
3) 48 00q60

DEC OCT
6) 49 00061

OEC OCT DEC OCT

'.
.:':.':.'.:',;

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAl LOCATIONS

':~.

EFN IFN lOC
1 3 00026

EFN IFN LOC
2 4 00031

fFN IfN LOC
3 6 00037

EFN IFN LOC
" 1 00043

EFN IFN voc
5 8 00054

'''.•
•
•
•
•

\'~:•
•.-
•
•:.
&

:.j------- --_._--:----_.- -~,:..•..- -,~---'--"' ---.'-,----.- -~.- -- - - ....,..~--....,. --~- - ----~~-- ----.- -.- - ....-,t _--- --- - ~ ..~ ..- --,-~ __ ..1



BINARY CARD NOe DSBENBOO
.' 00000

00002

00000
:00001
00002
OQQ9~
OOP04
00005
gZgg~

\

BJNARYCARO NOo DSBEN801
056400' a 00010 '
0020 00 4 00001
0520 60 -4 00001 '
0020 00 a 00006
0564 000 00011 '
0020 004 '00002
0564 000 00012 -
0020 00 4 00002

LITERALS
OOOiO' 000000000000
POoll 000000000002
00012 - 000000002000

..'

\

;'".'

DSB

ENS

ENTRY
ENTRY

ENS
TRA
lET-
TRA
EN6
TRA
ENS
TRA
END

OSB
ENB

=00
1,4
1,4
iH3

==02
2.4 '
=02000 ';
2,4



____ 4 "_ •• _ ., P"_ , •..•.•... . __ .•... _,

POST PROCESSORASSE~BlY nATA
13 IS THE FIRST LOCATiON NOT USED'6Y THIS PROGRAM

REF~RENCES TO DEFINED SYMBOLSo OSB 0
2 ENB 0

NO ERROR IN ABOVE ASSEMBlVo

r



SUBROUTINE INSERT {llIST~DlIST.SLISTj
RETURN
ENO(1,1,090,O,O,1,1~O,O~090tO~O,Ot

r-



~":~:' '",,'.( 'q£."

T·

"

f·•••.•••••ts..J'-l!J!tM!. .b .b~ alii ~ ••• :0'""'" (abC AI -i«uMi .

:. INSERT DUMMY SUBROUTINE. OPERATIONAL PROGRAM USES A GENUINE SUB HERE. 513 IA ~[,
.~ .• , ' • "'l;

•
I.

•
••'"

•
&

C

t
.

c

·Zt
'2';

:It
"2.2;a
--:.

~~

G

0

0

0

0

l~O

STORAGE NOT USED BY P.DGRA" a
OEC OCT DEe .OCT

19 00023 32561 77461 a
LOCATIONS FOR OTHER SYM80LS NOT APPEARING IN SOURCE PROGUfI ,

DEC on DEC OCT DEe OCT DEe OCT DEC OCT
61 13 00015

2

al
I~I

~l
_I

<t
1·~1,.- ~~·~~

."

• II,
-I

).,
.!

.~

;)

,
:)

~

'.!
~:...........---.-----'-----'--_ .._-_ ...._-_._._. __ ._.- ~.. ---_._----_.- _..- -:-----.-,.-.--_.. "j,



SUBROUllNEGONOGO
RETURN
ENfr(l,l,OtO~O,O,l~lfO.O.OvO.OfO.O)

•••• .•• .\...... - ~ -- - •• - - - .• ~ •• •••. ~ ~ - - - .,.. •. - .,.. - -. - - - .•. - - -. -- ." - - -- - - - -- - - *



-I' ...,., ....•.... ,

•
•
•
l~
•:~:l

~~'

:.-

•
•
•.,
c
c

.;.,.'

c
e

I
C

Iie

C

:C
4.~

L:·

GONOGO

DEe OCT
,6) 1300015

DEe OCT OEe OCT . DEe OCT

,
,

DEe OCT.,·· : I
at
al

a

STORAGE NOT USEO BY PROGRAM

DEe OCT
19 00023

OEe oct
32561 171061

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING' IN SOURCE PROGRAM

:

..

at
r:1
~

~1 ,i

af

" ..
a
,
.,
,
,
,

"

:.~



r

SUBROUTINE AGE
RETURN
ENO(l,ljOjO~O,O.liliO,OgO~OyOjO.O)

i- !;-,;



....•.. ":-. -

J

.;.,-,

~.

1
"~. AGE

--' -. -L···· .. J.----.------ ..,-:---.
, . . . . . . - .

STORAGE NOT USED BY PROGRAM

•• OEt OCT
.19 00023 DECoc;T32561 77,.61

LOCATIONS FO~ OTHER SYMBOLS NOT APPEARING IN SOURCE PROGR~"'. OEt OCT
'6) , 13 Oei015 DEe OCT DEe OCT DEC OCT Oft OtT

'f)

D

l

l,
,
,
,

I
r

'1, I
i

l

,.
I,

)

,
J

•
•
•. ,....
i:I

•
•
•
•
•:-
•
".~.

\ '
i "''::

.;~~

•
•
c. .~

LC___w_-~ ,aJ



ASCENT L' '.J

SUBROUTINE ASCENT (lC4A.lC4BglC4C~lC4DtlC4E.LC4G.lCV)
LC4A=C
lC4B=4095
lC4C=O
lC40=O
lC4E=C
lC4G=O
lCY=O
RETURN
ENn(ltltO,O,O,Ot191~090tOtO,O.O,O)

t ;'

\

'7, -,
. ,'; - . ).. .' I',



ASCENT

I.
I...··-j~j•• STORAGE NOT US.ED BY PROGRA"

OEe ..OCT
~9 00061

DEe OCT
32561 77Ul

;,~:f

':,a
';:::",

lOCATHINS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAf!

• OEC (JCT
21 41 OGe51

DEe OCT
61 4.3 00053

DEe OCT DEe OCT OEe OCT

~.•
• ~~l

e-

c:;

'* ~:

• ~., ,

i-t!
-I......•

"'j
.'j

j

-I
.'1

: i
'j

-;1
, ,

.1

•
•

.'': ::~

*
c
e
e
e

:' j

.~ .::.,.

.,~:~
~lQ

All --------- ..-----------------.--.
.::..~,. . , ~I;. . . a:;L

_'.,__ .~"•..•,._•._•••.•.•.,_,.-., •..,.•.• '. _. '•• ,.".•."J._. __._,'-:~'~~~:



TOP REO
SUBROUTiNE TDPRED (LC4A,lC4B~LC4CtLC4D~LC4E~lC4G~lCYJ
LC4A=C
lC4B~O
LC4C=C
LC40=C
LC4E=4C95
Le4G=O
ley =0
RETURN
ENO(ltltOfCtOtO~l,l~O,O~O.opo~O,O)

•



c

P._c ~ - ",::-' "~.,,.,,'-"---''''''''''-~'''''''66 -,,-:""-,.' -,.J -,.' - • L.~.f:-. '",n/' ',f U •••..•~--.J..--.....":_~C" __ , ''', ..•.-,-";;-1
• : ~n
, STORAGE NOT USED BY PROGRAM fa ~
e DECOCT OECOCT J5 '~

49 00061 32561 71461 ;:;..~
: :~a;;;'.~

J
-; 'j

aiii
", 'l
ja ~

@J1.~
, ~. ~
~D..:~•• 'i

~. ~.
,'!

c l;OCATIONS FOR OTHER SY"BOl~ NOT APPEARING IN SOURCE. PROGRAM

c 2. DEC OCT
41 00051 6. DEe OCT

41 00053.
DEC OCT DEC OCT OEC 'DCT

'C
'Ii~',: ' ,
~i't.

,
C

t-

·C

c
Ije
'!pC
t:;;
?!
~
Q
@'

~~
~

e -.
e

L~

._.<';"'

:l
:!;

.• :!..,. ~
.,"1 I;: ',~
~. ;;

~l
l ~

..!l .:.1~J
'0',
.~ ;\

:)S-<;1,
),5:;'
.-j
~'..• -~

3·;: j
5;
ri~

~jeXiJ'fa]5',~I
'5'

, .' , ,1l
i

'-------_.--------"_ .• -----.-~--"----.--"-. -------- -----' --- - --" -- .• -- ------- '- - -- --- --'---------- -_..:.. .....;..:..._,,----_._-, -r-----~;~-



REENT U I

SUBR-OUTI NE REENT «lC4,4,lC4Bg Leite" lC4D, lC4E, lC4G, leV)
LC4A==O
LC4B=O
lC4C:.:O
lC40=O
lC4E=O
lC4G=4095
LCY=O
RETURN
END(lpl~O,O~O,Oil~l,O~O,O~OiO~O~Ot



I
)

1..- ' r ....;.~.-'--.--.---"----. - • • --'-" .•••• ------ ~.-- ~._.J_ -- -- - -.-.'-.---.- _.- --- -,- -' .• -,- -- L-1'.-.'
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, J rj '.' . .~ .Rfl' . . . ..

"/'0 STORAGE NOT USED BY PROGRAM I

10 OEC OCT
109 00061

DEe OCT
32561 17461

LOCATIONS FOR OTHER SY"80lS NOT APPEARING IN SOURCE PROGRAM(J

o DEe OCT
.21 101 00051

DEC OCT
6. <U 00053

DEC OCT DEe OCT DEe DCT

Ie.
p'J.1-"~CJ
'@.)
.""'-e..
~ '.j

"".01!-~

~ ..
' ..••
~
~

)'

()

i

Il"
I ('I ..l
i
1°
o

..,
;

~'.

~ !

'j'j
J.J.~.--.,"'.- .~...-..-..,~....-._. -. '.. ~._.."

'1' 0
--'-. --_.-- -- ..,;-------.---.->. ..•---~~-.-.~. ~- - -'¥"~ .- -_---- -.,.;.------.----.--.--~-----------__r_.:------.-..- -..- -".

~ ~tJ'•I
..~, 4

~~!q,~,!
Ii .,~~
~ ,j

E':Jti 1
;;1 .
:il

~l9.1
,jiI~
,)~
•

.~

i;.
~)!.
t

':>;
) J

@)
)'1

""i

~"j~!:.r!:••~i

1
.:J I

,j

!
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ALIGNP

SUBROUTINE ALIGNPCCFX,CFV.Cfl,FXP,FYP,flP,AKXl,AKX2,AKX3,AKX4,AKY1
1,AKY2,AKV3,AKY4,AKZl,AKl2~AKZ3.AKl4,OTSC)

FXP= FXP =OTSC*AKX4
FYP= FYP -OTSC*AKV4
flP= FZP -DTSC*AKI4
CFX = AKXl*FXP + AKX2*fVP + AKX3- FlP
CFV = AKVl*FXP • AKYZ*FYP • AKY3*FlP
CFZ = AKZ1*FXP + AKl2*FYP + AKZ3*FZP
FXP=O.
FYP=O.
fZP=O.
RETURN
ENO(l~l,O,O.O,OpliljO,O,OfO~O~O,ot
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• _ ..•• «1 ;QY.4J •••AtA ;]11'," A »¢ • ...-.... •••••••••• _

@-..~. ALIGN'.

STORAGE NOT' USEO BY PROGRAM

---.+--------------------·-\ ......•.....•...••1~---·--....H •• U •• __ ~

1 .... •
. ~

::>ig
=\1

.)~

~):
2
i,):

61
DEe OCT

123 00113
OEf; OCT DEe OCT

;tC.
~

~

DEe OCT
132 00200\

DEe OCT
32561 710\61

LOCATIONS FOR OTHER SY.MBOlS NOT APPEARING IN SOURCE PROGRAM

e OEC OCT
11 129 0020i 31

DEe OCT
122 00172

e
e

:c
/·C
..Ll~![C

C

"Qi
•• ~j

.):'

<it
)

.,)

c /'j
- 5'
;:

)~
:~
oo

').Ii ;....••,;

c

Ie
I•.•
!tn'~'",~~e;c
~
~
i3I
i...t::

i~

~

~ .
co·1:
j,l;
i')i'..§
t

,e .
I ., _--...,.~ .~~-.~ ..:-"_ _"_ " ,.."" ,. "' _"._".._.._,_._, __._. . ~ .._...:..._ ..__ .,~ ~~_--'_._o._._~.._._._~ '0·' ",___"__'_'".__..___..__:,~~__ll
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!

WAITS

,~ .~' ..- -.- -,.

"

/1

SUBROUTINE WAIT5RETURN
END(ltl.O,O,O~O~l~lvOfOvO~O,O,OfOj
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o . '. WAIT' . . . 72 l~' 0':.'!.)g
!I.

i....:1.

i!
Ii-,
1!)

; ;)... ,S: r .':.,.

U'
STORAGE NOT USED BY PROGRAM

QlU

~'

~
lB.'
~.r;s,)
r:§'

,r:;_
~)
i

DEe OCT
19 00023

DEe ecr
32561 71461

LOCATIONS FOR OTHE:R SYJ!BOlSNOT APPEARING IN SOURCE PROGRAM

61
DEe OCT

13 OOOlS
OEC OCT OEC OCT DEe OCT. DEe OCT

o
:0
!

.! ()
j'

0,.
'-,

(j ;.JP) :
:'1
. ;

!

j.;J~

O!
·ED:
:)

:

)

••
~C'
I~ .!,'

,~ ... .~' .. '._- .-:- .- ....:-' -_ ..'_ ..-..-- ...-.~,,:-.-~-- -- - - ---'--'-'--'--'--'-' -,--_.-.'-- "-,-,,"- -- - -- - -, -~.- -, -.~-" ..'

.
)~
!
;;

)~

i
.)Q
~

,E

I
·i__,-, ~1

e) t" :.

,I'-:

o
,

(;



r
! GANG GIMBAL.ANGLE SUBROUTINE FOR FLIP CORRECTION 62

SUBROUTINE GANG (C1HthCPHI B\lCPS18, THETAB,PHUh PS18, CUDTHS,CUOPSS•
• CUDPHS,CTHBC,CPSIBC)

CTHB=<THETAB
CPSIB:PSIB
CPHIB=PHIB

101 IF (1057019633-(P518) 102,99,99
102 IF (CPSIB-4.71238898) 103~99,99
103 CPSIB=3.14159265-CPSI8
104 IF (CPSIB) 105,106,106
105 CPSIB=CPSIB+6.28318530
106 IF (3~14159265-CTH8. lOBil07,107
107 CTHB=CTH8+3.14159265 '

GO TO 109
108 CTH8=CTHB-3.14159265
109 IF (3 ••t4159265-CPHIB) 111,110,110
110 CPHIB=CPHIB+~.14159265

GO TO 99
III CPHIB=CPHIB-3.14159265

99 CUOPHS=CPHIB
CUDTHS=CTHB-CTHBC
CUOPSS~CPSIB~CPSIBC

50 If' (ABSF(CUDPHS)~3 ••14159265)60,51v51
51 IF (CUOPHS):S2,53,53
52 CUOPHS=CUOPHS+6••28318530·,

GO TO 60
53 CUOPHS=CUOPHS-6.28318530 .,
60 IF (ABSF(CUDPSSl-301:4159265) 10,61,61
61 IF (CUOPSS)62,63,63
62 CUDPSS=CUDPSS+6.28318530

GO TO 70
63 CUOPSS=CUOPSS-602831B530
70 IF (ABSF(CUDTHSJ~3 ••14159265l ?4~11,11
71 IF (CUDTHS) 12,73,73
72 CUDTHS=CUDTHS+6.2831S530

GO TO 14
73 CUDTHS=CUOTHS-6,,28318530'
74 RETURN

ENO(l~l,O,O,O,O,r,l,O,O,O,OiO,OiO)
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/- GANG . GIMBAL ANGLE SUBROUTIHE FOR FLIP e:ORRECTlON. ,'62.'· 7fL ~-.J. :., . ~i;j

. . . . .'. ..'it() .=.;."
-:. . STORAGE NOT USED BY PROGRAII . iii
(I DEe: OCT DEe: OCT .s= i

186 00212 32561 77"61- c _ ~. 1
U LOCATioNS FOR OTHER SYMBOLS NOT APPEARING IN SOURe:E PROGRAM ," :1

~.~

~'l
J-:lJj

·.1
':l 1. '.. t
)1

1

'. i'".)~,
;;,t

~'I..~·1
J. -; ••• ~

111:
·ie.>!

·1
()e- :

e
)i

@:
......_..__..-.---:~J

''"l''''"''''.~-:-_-~

DEe OCT.
116 00260

DEe: OCT DEe
6)

DEe: OCT
180 002 ••

OCT DEe OCT
(

i
I .
I~~·
!

.3t

EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

tDC
00123
001"5
0011"
00222
002"5

IFN LOC
7 00117

12 001"1
190016"
270021.
33 00242

IFN
8

14
22
28
3"

LOC
00113
00134
00161
00211
00234

EFN
102
107
99
60
11

EFN
103
108
50
61
72

EFN
10"
109
51
62
73

IFN
6

11
18
26
32

IFN LOC
9 0012615 00150

23 00202
29 00225
36 00251

EFN
101
106
III

53
70

EFN
105
110

52
63
7"

IF" LDC
10 0013116 00155
2~ 00205
31 00231'
37 00254

;. ~

( .

'(,

(:

(; -,,-

=•••0
!:e>
~g)
~
!~()
I~-1:::
1~...):~.
I

1°iO-

'J.:.~.. ,

.; :.~~:

.....
-':"'"

o
•in
II'r)
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·0 _ ROUTiNE TO GENERATE A SELF:-LOAOING TAPE ON A1 7\7 ,. .• ..' ." "'1)::'1',

1.0 BINARY CARD NO. SELfLOOO . .' '11
. . 00000 E.NTRY SELFlO ~ IY.

'I
.~~.'

o....,'
']=l\. i '
" ••I

!U11!.~
'-J=\ij
!j

J=~sr:
;::J

.-~=j
;ii

,.••fj
J~l'

I,,...i
J. ,,
@j
) :

-". '~. ~'-~--;

.f

o
BINARY CARD NO. SELFL001

00000' 06310 00 1 00031ooooi 0634 00 2 00032
00002 06310 00 It- 00033
00003 0500 00 0 00135
00004 -076000 0 001t,1
00005 0500 00 0 00137
00006 0601 00 0 00030
00007 0500. 00 0 00136
00010 -0760 00 0 001t,t,
OOOU 0500 00 00013'7
0-0012 0601 00 O' 0002i
00013 071t, 00 1 00005
00014 0172 00 0 01207
00015 0776 00 0 01227
00016 0166 00 0 01227
00017 05100 00 0 00140
00020 0060 00 0 00020
00021 0022 00 0 00051
00022 0710 00 0 01207
00023 -0772 00 0 01207

::
OJ)

'":s
e....;

~"--' ,
'$1

.:§
:So J

::;
~

.( I
lUNARY CARD NO. SELFl002

00024 0074 00 4 0025t,
00025 0 77767 2 00242
00026 0020 00 0 00027
00027 0761 00 0 00000
00030 0761 00 0 00000
00031 0714 00 1 00000
00032 0774 00 2 00000
00033 0774 00 t, 00000
00034 0020 00 4 00001
00035 0 77775 0 00003
0003~ 0060 00 0 00001
00037 0061 00 0 00002
00040 0020 00 0 00041
000101 0760 00 a 00163
00042 0020 00 0 00045
00043 -0022 00 0 00066
0004t, 0020 00 0,00047
00045 0022 00 0 00066
00046- 0020 00 0 00047
000t,7 007t, 00 t, 00127

~:;".
{ .i

t .}

(
I

!
1-

BINARY CARD NO. SELFlD03
00050 0020 00 0 00027
00051 2 00001 1 0001t,
00052 007t, 00 4 00254
00053 0 77767 0 00143
0005t, 0074 00 4 '00254
00055 0 17767 0 00154.

i ,(-

\'2:.
i~«(.
~.

~.~... ,-.---

SELFlD SXA
SXA
SXA
CLA
SLT
CLA
STO
CLA
SLT
CLA
STO

WRITAG AXT
WRITE REWA

SOHA
WlBA
RCHA
TCOA
TRCA

'WEFA
RUN.

TSX
HTR.lRA

SLNNOP NOP
SLNIP NOP
XRl AXT
XR2 AXT
XRt, AXT

TRA
LOADER IDeo

TCO.
TC08
TRA

LOAORI SWT
TRA
TReB
TRA
TRCA
TRA
TSXON'

TRCHK
TRA
TlX
TSX
HTR
TSX
HTR

XR1,l .
XR2,2
XR4.4
SLN1
1
NOP
SLN1P
SLN
4
NOP
SLNN.DP
sa
7
7
7
WT810C
•lRCHK
7
7

CPY90,4
PROP,2.-9
SLNNOP

--,I--.2.-,4
1.4
3.,-3
1
2
LOAOIll
3
-+3
TCHECK
ON
TCHECK
ON
REWIND.4

SLNNOP
WRITE.l,l
CPY90,4
TRCHKl ••-9
CPY90,4
TRCHK2.,-9

~. ~,:~

SAVE INOEX REGISTERS FORRETUIU.ro
CALLING PROGRAM .
SAVE STATUS nF SENSE LIGHT ONE

SAVE STATUS OF SENSE UGHT 1

WRiTE TAPE REDUNDANCY CHECK ERROR ROUTINe

PRINT ON-LINE
TAPE HAS·BEEN PROPERELY WRITTEN
RETURN TO CALLING PROGRAM
RESTORE SENSE LIGHT FOUR
RESTORE SENSE LIGHT ONE
RETURN TO CALLING PROGRAM

-~D
.)

MONITOR - OR- NON MONITOR
NON MONITOR
MONITOR CHANNEL 8 CHECK

CHANNEL A CHECK
REWIND: 8T OR Al

;

!
)

"..,it:
)~
;,
;;;,
e

J:.
.g' ,
n'
)~

,.,._"_,_,,_,_..... .__~J.
RETURN TO CALLING PROGRAM
WRITE TAPE REDUNDANCY CHECK ERROR ROUTINE
PRINT ON-LINE
5 AttEMPTS TO WR ITE A7HAVE FAILEO
MOUNT ANOTHER'TAPE - HIT STARt OR

.~"."



'...,.,...- -.-:;-~""""':~

7& -~-----~l~-~----~-----------~~oil
. ' ,AI

DEPRESS IIQ 6 TO DMU AND CONTINUE II
~1
:1o!.!" I"1., '1

;::1
;--=1V:Sl

.' 1;ii
~ t.-d

~o !
@>i
, !

)1
J

ROUTINE TO GENERAT.EA SELF-LOADING TAPE ON.A?·

'!RA TAPEAl
RT88 7 LOAD FROM 87 - MONITOR
RCH8 LT810C
lCH8 LOADER
TRA 1

TAPEAl RTBA 1 lOAD FROM Al -NON MONITOR
RCHA LT810C
LCHA LOADER
TRA . 1

TPERR5 TSX REWIND,4 REWINOB7 OR ,AI
VSX CPV90,4 pRINT ON-LINE
HTR ON8AO,,-9 TAPE LOADING REDUNDANCY ERROR
5WT 3
TRA TPERR6
TSX CPY90,o\
HTR ON8A01,,-9 to RETRY HIT START - TO ACCEPT PUTMO 6
TSX CPV90,o\
HrR ON8A02,2.-9 DOWN - HIT START
HPR
ENK

BINARY CARO NO. SElFlOOS
001200131 00 0 00000 XCA
00121 -0320 00 0 00253 ANA
00122 -0100 '00 0 00027 TNZ
00123 0020 00 0 00073 TRA
00124 0074 00 4 00254 TPERR6 T5X
00125 0 77767 0 00231 HTR
00126 0 00000 0 00027 HTR
00127 0760 00 0 00163 REWIND SWT
00130 002.0 00 0 00133 TRA
00131 0772 00 0 02201 REW8
00132 0020 00 a 00134 TRA
00133 0172 00 0 01201 REWA
00134 0020 00 4 00001 TRA
00135 0760 00 0 00141 SLNI 5LN
00136 0160 00 0 00144 SLN SLH
00137 0761 00 0 OOOOONOP NOP
00140 -0 00.004 0 00035 WT810C 10CP LOADER ••4

, ----- 00141 0 77774 lL 000040....., 10CD_~, ~•.•."':t. __ _ .._ ·.. · ..·_·,_-_._ ,,---...........• _ , -.'. -- ---'-'---"

....
~
~
it
i
/-
I •.

00056 0074 00 400254
00057 0 77767 2 00165
00060 042-O..cio0 OOOOC)
00061 0760 00 0 00000\
00062 0131 00 0 00000
00063-0320 00 0 00253
00064 -0100 00 0 00027

'00065 0020 00 ·0 0001~
00066 -0760 00 0 00141
00067 0020 00 0 00071
00070 0020 00 0 00105
00011 0014 00 4 00121
00072 0760 00 0 GOi41
00073 076000 0 00.163

81NARY CARD NO. SELFLOOo\
. 00074 002000 0 00101

0007S' 0762 000 02227
00076 -0540 00 0 00142
00077 -0544 00 0 00035
00100 0020 00 0 00001
00101 0762 00 0 01221
00102 0540 00 0 00142

·00103 0544 00 0 00035
00104 0020 00 0 00001
00105 0074 00 4 00127
00106 0074 00 4 00251t
00101 0 77767 0 00176
00110 0760 00 0 00163
00111 0020 00 0 00124
00112 0074 00 It 00254
00113 0 17767 0 00207
00114 0074 00 It 00254
00115 0 77767 2 00220
00116 0~20 00 a 00000
00117 0760 00 0 00004

•
$

~

I"~,
1

c
e
~

ft

~t
""'Z21!!J-

.§'-1>-"""'~'t
'!J-e
~~t
e

e

TSX
HTR
HPR'
ENIC
XCA
AHA
TNZ
TRA

TCHECKSLT
TRA
TRA
TSX
5tH

RElOADSWT

CPY90 •••
TRCHK3.2.-9

MASK6
SLHHDP
WRITAG
1·"2TPERRS
REWIND.4
1
3

MASK6
SLNNOP
RELOAD
CPY90,4
ON8AD3 ••-9
SLNNOP
3·"3
7·"2
1
104
.1

••

't':7URN TO CALLING PROGRAM
TRY AGAIN .

.. TEST FlRST'rRYIHOICATOIl

lURN ON FIRSt TRY INDICATOR

J~i~r'~.."'..'..,
),/

•~t

RETURN TO CALLING PROGRAM
TRY AGAIN

). J

,;.1.
~~;

a•".';8
·c
!I
o1:.

:1
5••

~
!

.J'J
: -<='

TO ACCEPT HIT START OR CLEAR AND LOAD TAPE'
RETURN TO CALLING PROGRAM
REWIND 87 OR Al SU8ROUTINE

I,_.,_"_~ . ....,.::t

,I ~'
, "
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ROUTINE TO GENERATE A SELF-LOADING TAPE ON "" .'7 ,~~ , " '.::

001"2 -1 00003 0 00000 UBIOC IOCT 0"3~100H3 056021636325 TRCHKl BCI 9,5 ATTEMPTS TO WRITE A1 H~VE FAILED '.'1, '~-I

81NARYCARO NO. SELFl006 :):I
001"" ",,,,,763626063,""I
001"5 "660665U163 ' ' ,e~i
00H6 256021076030 .):!
00147 216525602621 !
00150 31"3252"6060
00151 606060606060
00152 606060606060
00153 606060606060'
00154 ",,4664456360 iRCHK2 BCI
00155 21"546633025
00156 5160632H725
00157 60#0060303163
00160 606263215163
00161 604651606060
00162 606060606060
00163 606060606060
0016" 606060606060
00165 242541512562 TRCHK3 8el
00166 6260"4506006
00167 6063"6604644

BINAIW CAROND. SElFLO,07
,00170 316360214524

00171 602346456331
00112 ••5'6425606060
00173 606060606060
00174 606060606060
00175 606060606060
00176 6,32147256043 ONBAD Bel
00177 46212431"527
00200 6051252"6"45
00201 2"21"5237060
00202 255151"65160
00203 606060606060
0020" 606060606060
00205 606060606060
00206 606060606060
00207 63"660512563 ONSADI Bel
00210 517060303163,
00211 606263215163
00212 60"060634660
00213 212323254763

BINARY CARD NO. SElFlD08

J:

.,,0

i',

L..
\'T
I
iI (

I
9.KOUNT ANOTHER TAPE ~ HIT 'START,OR

;
l
",f,"

•• !,·l!
')0 '

'Ct,:
21"\
0,o .,)g

'..,f: 'j'.

"11, ;

"'Ji, '
·it'
,:Ii
, .1

l!!'d,
,''S,

"-,i:
'='i
)3
-~i
ct.

·~:~·f
;;:1

,
;~ir~c;;
,"'::le

'hOEPRESS MQ 6 TO OMIT AND CONTINUE

18)(
'-,""'"r~
.:5
§l

;~

~
,~

9,TAPE LOADING REDUNDANCY ERROR

'l!.•.~,
i: !

9,TO RETRY HIT START - TO ACCEPT'PUTNO 6

(

0021"
00215
00216
00217
00220
00221
00222
00223

604764636044
506006606060'
606060606060
606060606060244666~56040 ON8AD2 8CI 9.DOWN -HIT' START
603031636062
632151636060 '606060606060..•._,,, '_,..__,__ ,_~ _, ~- .

I

~!
l

" !
, j

ED 1
)

,\

r ' I
"" ..._.., .._,_" ~___ " '1,

L ••••••••••• I!

<'

..
i .:~
I I

iI •• __ •..

.....:...:". ',:.:,:

"



e 002210
00225
00226
00227
00230
00231
00232
b0233
002310
00235
00236
00231

e
",'*c.{"';'".:::
§

~:l}t
~~@e

606060606060
606060606060:
606060606060
606060606060
606060606060
6310660212323
2510163603031
636062632151
636.0106516023
1032521516021
105210604310621
21060632110725

Ir
i>

---';,,-- -.------ --- ·...~i

78. i.: '!~"

&,:>~

il
Jil
iil

11
Ii

)il
81

::@l-,
~:j

;~'i~jf
'-:).', ,

~.
r: . ~

0::1
~i

,):1

ONBA03 BCI 9,TOACCEPT HIT START OR CL-=AR ANOLO.AD TAPe

BINARY CARD NO.' SELFL009t 002100
00241
00242
002103
002410
002105
00210.6
002107
00250
00251
00252
00253

t

t

%t

c
¢

'"~...
c
g

t

c
e

606060606060
606060606060
632 lit 7256021
076030216260
41511,61072551
2510370602225
2510560665131

'636325456060
606060606060 .
606060606060
606060606060

+004000000000

PROP 8el 'iI.TAPE A7 HAS PROPERELY 8EENWRITTEN

MASK6 OCT ·0010000000000

,
'. i

·Ji!
:)

.)

_0" _.' "r .~ •••• ~. __ -. • __ • ~. _

;;;;
)~ :

.~ 1.

O!
,''i:' !...'g

c:n·.,
)~ i

I:
"'\

~i'-"---"'--"-~ --"--"--~"--"''''-'''' ~--.--.

::
~C
.'S)

.t ..._~'--c'~" ---"- - "" ••.. --.-.----- ------ ..-----~--.-.- -- - --- - ----.- •. , •..•..•...... " .. ','
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1!}Q -;(J 1.1 ... ~
:s ROUTINE TO GENERATEA SELF-LOADING tAPE ON .7 ./ I ~ . !
~- - ' 'gJr.) • SUBROUTINECPY90. TO PRINT ON LINE 5687' at

• 5&87 g
•• TSX CPY90." . . 5687 ~
• HTR A•• -X A=LOCA. 1ST WORD " 5687 . -=
• IRETURNI X-NO. OF WORDS 5687
• 5687
*TO RESTORE THE PRINTU AFTER A LINE OF PRINT PUT A .2 IN TAG.OF TSX.l. 5687

5687
5687

.5687
56087
5687
56087
56087
5687
5687

o

!

·1;-".

,-
t.:.

(

i
J

l~~'·
;~

~I,~-
!31.
§

:0
(!I

~:§
'~

!:a
i~

i i

I (.,1..

00254 -0634 00 1 00331
00255 -063400 2' 00350

·00256 -0634 00 4 00360
00257 0500 00'" 00001
00260 0621 00 0 00306
00261 0625 000 00426
00262 -0734 00 200000
00263 3 117632 00261

lUNARYCARD NO. SELFLDI0
00264 !0001 .••· 2 00265
00265 -0634 00 2 00455
00266 0535 00 2 00~70
00267 -0634 002 00302
00270 0174 00 100014
00211 0600 00 1 00416
00212 0600 00 1 00515
00213 2 00001 1 00271
00274 0600 00 0 00446
00215 0114 00 1 00044
00216 -0714 00 2 00001
00217 -0634 00 2 00342
00300 1 00001 2 00306
00301-0534 00 2 00342
00302 -3 00000 2 00405
00303 1 17177 2 00304
00304 -0634 00 2 00342
00305 1 00001 2 00306
00306 0560 00 Z 00000
00301 0714 00 4 00006

BINARYCARD NO. SELFlDU
00310 -0634 00 4 00312
00311 071400 2 00000
00312 0174 00 4 00000
00313 -0500 00 0 00 •••50
00314 0711 00 1 00044
00315 0602 00 a 00441
00316 -0634 00 1 C0332
00317 -0534 00 1 00446
00320 -0754 00 000000
00321 -0763 00:0 00003
00322 034000 0 C0454
00323 1 77716 4 00335
00324 1 17776 4 00361
00325 0340 00 0 00453
00326 1 17777 4 00335
00327 1. 77771 ~. 00353

SXO OP18.4
AXT 0.2 .
AXT 0.4·
CAL BT4
ARS 36.1
SL.. VARONE
SXO OP2B.l
LXD BLKTST.l .
PXO ,0
LGL :3
CAS . SIXC
T'XI OP3,4.-2
TXI OPl,Io,-2
CAS FOURC
TXI OP3•••••-1. IN 50S

._,__.llll __. Or>6;~.'-...l..:'" "... IN.40S

..
CPY90

BEGIN4
BEGIN5

BEGINI
BEGIN2

BEGIN3

OPO

SXD
SXD
SXO
eLA
STA
STT
POX
TXH

TXI
SXO
lAC
SXO
AXT
STZ
HZ
TlX
STZ
AXT
AXC
SXO
TXI
lXO
TXL
TXI
.S.XO
TXI
LDQ
AXT

~ "'¥I,. ..,.... ...

)

;:;'

OP2A.,1
OP"',2
OP6C,.
1.1t
BEGIN3
OP14
,2
BEGIN4.2.-13.'

~
f
~'-~\1

~I I
.~I

i,-+1.2.12··
OV72;2 .
BEGIN5.2
BEGINZ.2
12.1
OP50+12,1
OP50+21,.1 .
"-2.1.1
BLUST
36.1 .
1.2 .
OP3A.2
BEGIN3.2.1
OP3A.2
OPI6.2.0·
-+1,2,-1
OP3•• 2
e+l.2.1
0.2
6.4

560875.n
5110Bl
5fo81
5fo81
56087
5fo87 .
5ui
51>81
5U7
5687
5681
5687
56087.
5687
5687
5687
5681
5687
5681

.~
j

I*i~l~ '.:;

•. ~ ·1o ,

!j
o ~I-d :~
0. i;.':. '~

:'$=,
iP.e.~:1
§~

~i
ili
~'

~' ;
:

IN 70S
IN 60S

5687
5687
5681
5687
5681
5687
5687
5687
5687
5681
5687
5681
5687
56al'.
5687
5.6aT_._ ...__ ._~.. •• •••• __ .-

,
J::l

i

"
...

e..
.;:).,



I _..
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~

; ROUTINE TQ GENERATEA SELF-LOADINGTAPE ON A1 8 .J,'. .: , .' . ,:' 'i.i

: 00330 0340 00 0 00452 CAS TWat 5687" I
~'. 110 00331 -3 00000 0 00H5 OP2A UL OP3 IN 30S 5687

4

,,:k -="'01;> 110 00332 -3 00000 0 00353 OP28 TXL OP6 IN 20S 5.687. '<:ii',l •. 00333 . 1 00001 .4 .00334 TXI.+1 •.•• 1 5687"

r UNARY CARD NO. SEL'FLOI2

! ( 0033lt 0100 00 0 OOltOl ilE OP7 INlS 56873
, 00335 -075lt 00 0 00000 OP3 PXD ,0 . 5687

! 00336 -0763 00 0 00003 LGL 3 5687
. C' 00337 0737 00 2 00000 PAC ,2 5687t 00340 OHO 00 0 00451 CAS .ONEC. 5687
I - .00341 0020 00 0 003104 TRA"35687
it' rn 00342 -3 00000 O. 00351 OP3A TXL OP5 70 5681
, TO 00343 -3 00000 0 00351 VXL OP5 11 5681

00344 -0500 00 0 OOHl CAL IIARONE 72.13,74 5681
00345 -0602 00 1 00474 ORS OP50+10,1 5687
003"6 -0602 60 1 00457 OP4 ORS. OP30~1 5687
00347 -0602 60 1 00460 ORS. OP40.1 5687

TO 00350 -3 00000 0 00364 'OP4A TXL OP1A 5687
C0351 -0500 00 0 0041t7 OP5 CAL ' VARONE 5687
00352 ). 717770 2 00346 TXl OP4,2.-8 5687
00353 -0754 00 0 00000 OP6 PXO ,0 5687
00354 -0763 00 0 00003 LGL') 5687 .
00355 -0100 00 0 00376 TNZ OP2 5687
00356 -0500 00 0 00447 OP6A CAL VARONE 5687
00357 -0602 60 !00460 OP680RS. OP40,1 5687

{

!
!~i
,u:>'.:E.
:l!f)t----=.:::::
'';;''
~g,
:...c:.
~-
~
~..::

:~~

3!NARVCARO NO. SELFLOll
TO' 00360 -3 00000 0 00364

. 00361 -0154 00 0 00000
00362 -0763 00 0 00003
00363 -0100 00 0 00376
00364 -0534 00 1 00332
00365 1 77777 1 00366
00366 -053lt 00 4 00372
00367 2 00001 4· 00310
00370 3 00001-1 00301
00371 0520 00 0 0010106

JD 00372 -3 00000 0 001005
003?3 -0774 00 1 00017
00374 -0634 00 1 004106
00375 1 00063 1 0030.1
00376 0737 00 2 00000
00377 -0500 00 0 00447

~D 00400 -~ 00000 0 00346
00401 -0754 00 0 00000
00402 -0763 00 0 00003
00403 -0100 00 0 00376

.OP7

OP6C
OPI

OPlA

OP18.

OP2

( ,

TXL
PXO
LGL
iNZ
lXO
TXI
LXD
TlX
TXH
lET
TXlAxe
SXOnu
PAC
CAl
TXL
PXO
LGl
THZ

..'

~ .. :l;-,,a 0,

:
g

~
~.

DPU
•..0 I

3
OP2
OP28.l
-.1.1,-1
OP18,lt
OPO,4,1
BEGIN1.l, .1
BLKTST
OP16
15~1
8LKTST.l
8EGIN1.l,51
,2
VARONE
OP4
,0
3 .
OP2

5681
5687
5687
5687
5681
5687
5687
5687
5687
5687
5687
56!,!7
5687
56~n
5687
5687
5687
5687
5687
5687

~.
~·l

l:l:
~I=,

.
....:;
''''is '~~p

~II
il

~
i;

~
',;.

=,

'i,
@)
]I

l~~,
BINARYCARD NO. SELFLD14

00404 1 77775 4 003$6 TXI OP6".4.-3
00405 01710 00 4 00000 OP16 "XT 0.4
00406 0774 00 2 00030 AXT 24.2
00407 050G 00 4 00475 OP17 CLA OP50+11.4
00410 0601 00 2 00545 STO CPYBLK+24.2
00411 0500 00 It...005U . t.L.A __ . DesO~Z6 ••1t...~ , '-T -- -_ .._._.- .•

.(1

5487
5687
5687
5687 ~
5687 ~ •
_5681 _... __. • . ..J.:~

:.



~ OO""J,'20601 00 2 00546 STO CPYBLK .•.25.2 5687
ci> 004i3 -2 00002 2 OOU!) TNX OP18.2.2 5687

~(l 001014 A 000014 00407 TXI' OP11,4.1 5681
-::::. 00415 0060 00 0 00415 OP18 TeOA • 5687

e 00416 0766 00 0 01361 WPOA 5687

~t£t
00411-0520 00 0 00456 NIT OV72A 5687

!",~." 004<!0 0020 00 0 00423 iRA ..•.) 5687
-a, 001021 0600 00 ()00456 STl aV72A 5687

""Q 001022 0760 00 0 01371 SPRA 9 5681
fJe 001023 0540 00 Ii00445 ReHA OP20 5687
'~ 00424 0060 00 0 004210 reOA • 5687

00425-0520 00 0 00455 NZT OV72 , 5687
i~ 00426 0020 00 0 00440 OP14 TRA OPI3,·· 5687
~ 00427 -0534 00 2 00455 LXO OV72,2 5681

I .@; BlNARY CARD NO. SELFLD1S
I 00430 -0634 00 2 00456 SXD OV,72A.•2 5687
, 00431 0534 00 1 00306 llCA BEGIN3.l 5687 ,i.
Iff 001032 1 00014 1 00433 !XI ·+1,1.12 5687

00""33 0634 00 1 00306 SXA BEGIN~.1 5687 .1 '.,

fI'
00434 0600 00 0 00ltS5 STZ OV72 5681 ~'\

00435 0020 00 0 00267 TRA BEGIN" 5687 'i~
.{,. 00436 0766 00 0'01361 ' WPDA 5687

e- 00437 076000 0 01361 SPRA 1 5681, :I: !
00440 -0534 00 1 00331 OP13 LXD OP2A',I', 5687
00441 -0534 00 2 00350 lXO OP4A.2 5687 @1

• 004,42 -05.34 00 4 00360 lXD OP6e,4' 5687 ,. i
004103 0060 00 0 00443 TeDA • 5687
(10"'''40020 00 4 00002 JRA 2,4 5687 ,
OM4S o 000,30 0 00515 OP20 !OCD CPYBlK.,'24 5687 !

dl!;
.•~"

00446 o 00000 0 00000 BLKTST HTR 0 5687 :t:~i
00441 o 00000 0 00000 VARONE HTR 0 5687

(
00450 -000000000000 8.T4 oCT 4,000000.00000 ,.5687
00451 +000000000001 ONEC DEt 1 5687 ,
00452 +000000000002 Tlioe DEe 2 5687

C
00453 +000000000004 fOURe DEe ·4 5687 ,

BINARY CARD NO. SELF~D16
00454 +000000000006 SIXC DEt ,. 5687

.
~ 00455 o 00000 0 00000 OV72 HTIt 0 5687 JL

00456 o 00000 0 00000 OV72 A, HTIt b 5687 0

00457 o 00000 2 00464 OP30 HTR OP50+2.2 5687 .•,I

¢ 00460 o 00000 (0 00462 OP40 HTA OP50.,4 5687 ,g-
00461 o 00000 0 00000 HTR 0 5687

t:~
00462 OP$O BSS 12 .. .5687 0

« 'io
;:, BINARveARD NO. SElFl017 • ill
",'" 00476 o 00000 2 00503 HTR OP50+17.2 5687

~""~ 00477 o 00000 4 00501, HtA OP50+15.4 5687
n. 00500 o 00000 0 00000 HTIt 0 5687--= 00501 BSS 12 5687

,~~;;. 00515 epY8LK 8SS 24 5687
r••• .END §
Q

a o§:'
.-.-$..:....., • 'Jt¢"ti •• ~.

___ ----" ...•...-...........'r .•.._ - -"'--,..._._... ~. _.- ,.•... -0 ~_ •• , __ ~_._~.-_~ •• -; ••• -. __ .0 .--- •••••••••• --- •. " ••• - .••• - ••• _., • .;.. •• ,. ,- ••••••• -- -- ,.-- •••. -, •• - -," -.--.
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ROUTINE TO GENERATE A SELF-LOADING TAPE ON A7
POST PROCESSOR-ASSEMBLY DATA

545 IS THE FIRST LOCATION NOT USED BY THiS PROGRAM

REFeRENCES TO DEfINED SYMBOLS
47 ON 44, 46

450 8T4 313
131 NOP 59
310 OPO 361
361 OPt 324
376 OP2 3559

335 OP3 323,
346 OP4 352,
351 OP5 342p

353 OP6 327,
401 OP7 334
136 5lH 1

31 XRl 0
32 XR2 1
33 XR4 2

451 ONEC 340
440 OP13 426
426 OP14 261
405 OP16 302, 372
407 OPl? 414
415 OP18 413
364 OPIA 3509 360
372 OP18 310, 366
445 OP20 423
331 OP2A 254, 440
332 OP28 316, 364
457 OP30 346
342 OP3A 277.
460 OP40 347p

350 OP4A 255,
462 OP50 271,
356 OP6A 404
357 OP6B
360 OP6C 256, 442
455 OV72 265, 425.
242 PROP 25
454 SIxt 322 .
135 5lNl 3
452 TWOC 330
254 CPY90 24,
453 FOURC 325
253 MASK6 63, 121
116 OHBAO 107
456 OV72A 417, 421~

30 SlNl? 6
51 TRCHK 21
14 WRITE 51

301 BEGINI 310~ 375
302 BEGINZ 267
306 BEGIN3 260p 300.

<" '.'. _, • _ c _.. - __ .•.2.67.6~GJN't __.263,,,_ .. 435, -

11

363p
32611

400
343
332

3019
357
441
21217

52!i

403
331

304

3459 40117 471

421v 434

430

431li 433



.,... -.RmHINE TO GENERATE A SEU=..".lOAOINGTAPE ON A1 L../ -.r'

POST PROCESSOR ASSEMBLY DATA

270 BEGIN5 266
446 BlKTST 214~ 317; 371g 374
515 CPYBlK 410" 412., 445

35 LOADER 111/ 103" 140
41 LOAORI 40

142 i.raroc 10, 102
201 ONSAOl 11,3
220 ONBAD2 115
2:!1 ONBA03 125

73 RELOAD 123
127 REWIND 47, 71tJ 105

0 SElflO 0
27 SlNNOP 12, 26~ 50, 64, 12211 126

101 lAPEAl 74
66 TCHECK 430 45

105 TPERR5 10
124 TPERR6 III
143 TRCHK1 53
154 TRCHK2 55
165 TRCHK3 51
441 VARONE 315p 344, 35111 356" 311

13 WRI TAG 65
140 WTBIGe 17

NO ERROR IN ABOVE ASSEMBLY .•

_ "" ••••• ~ •• '_ •• •• __ •• _. __ •• ~ ~' • _~ _'_ ...,_ ._ ••••••••••• _ .__ •• •••• __ ' __ •••• __ .,. _ •• _ •• ' ._ ',' .,. _M •• ..,.. _

, c,.·
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SUBROUTINE STATE (Wr UT

SUBROUTINE STATE IW)
CSTATE IBM=OWEGO~ SINGLE~?REtISH1N
C
C
c
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

tOWEllS METHOD. (]) SCARBOROUGH
14 ARGUMENTS ARE REQUIRED FOR THISSUBROUTINEo

THEY ARE AS FOllOWS,
ARG1=X POSITION COMPONENT
ARG2=Y POSITION COMPONENT
ARG3=1 POSITION COMPONENT
ARG4=RAOIUS MAGNITUOE
ARG5=X VELOCITYCOMPONfNT
ARG6=Y VELOCITY COMPONENT
ARG7=1 VELOCITY COMPONENT
ARG8=VELOCITY MAGNITUDE
ARG9=EARTH OBLATENESS CONSTANT, ~J
ARGIO=TIME STEP SIZE
ARGll=X THRUST ACCELERATION
ARG12=Y THRUST ACCELERATION
ARG13=Z THRUST ACCELERATION
ARG14=NOT USED

ALL ARGUMENTS EXCEPT VELOCITY MAGNITUDE ANO ARG14 MUST BE
INITIALLY SUPPLIED

1
3
2

DIMENSION W(14)iR(14J
00 1 I=1 'V 14
R!l!=W(It
00 10 1=1,,3
G=-.1401654EI1/R(4) ••3
03=R«9J~(Z.09Z5814ElIR{411 ••Z
Q4=5.*(RI3)/R{41.**2
01=10+03*(I.-Q4)
XDO=+G*R(lJ*Ql+R(llt
YOO=+G*R(2)*Ql+RI12)
ZDD=.G*R(3J*«1.+Q3*(3~-Q4J)+R(13.
GO TOl495f6»~1
XPeR€U
YP=R(2)
ZP=R (3)
XKl=)(OO
YKl=YOO
lKl==ZOO '
Tl=Rl 10) IZ.
T2=IH 10)11-1.2/8 ••
RCll=XP+Tl*R«5»+T2*XOD
R(2)=YP+ll*R(6}+T2*YOD
R(3)=ZP+Tl*Rll)+Y2*lOD
R (4) = SQRTf « R « 1 » *Jt2 +R « 2 J ii,it 2 +R « 3 » it*2 »
GO TO 10
11=T2*4.
R(lr=XP+RtlO)-R{S).Yl*XDD
R(2)=YP+RCIO)*R(6'+TliiVDD
R(3)=IP.R(lO).R(7)~Tl·ZDO
R(4)=SQRTf(R(lJ ••Z+R(2J·.Z+R(3)*.Z!
XK2=XOO
YK2=YOO
11<2=100

.. ~.Go. _TO.. l.Q .. ,. __.. .. ,. _ .. .. ~ ". , _ _. .. .. .. -,- .. . .. __.. , - .. __.. .. .. .. .. .. .. .. .. - .

4

5



SUBROUTINE STATE (WI
6 Tl::;R « 10» 16""

Rfl)=XP+R(lO)~(R(5)+tl~IXKl.Z0~XK2Jr
R(2J=YP+R(lO)*(R(6)~Tl.{YKl+2••VK2)r
R(3.=ZP.R(10).(R47).Tl~(ZKl+2.*ZK21)
R (4 J:: SQR TF (R (1 )*.Z+R(2) *:*2+R(3) **2)
RfSJ=RlSJ+Tl*IXKl+4.*XK2+XOO)
R(6J=R(6~+Tl·(YKl+4o*YKZ+YOD)
Rll)=R(7J+Tl·(ZKl+4o·ZKZ+ZOOJ
R ~8) =SQRTFtR (5)> **2+R (6) 1t.*Z+R (1. **2)

10 CONTINUE
DO 20 1=1 ~14

20 W(U=RU)
RETURN
ENO(l,l.O,O,O,O,l,l,O~O.O~OfO~O.O)

v:

00
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SUBROUTINE STATE.W.

STORAGE NOT USED BY PROGRAM

DEe OCT
3-\8 00534

DEe OCT
32561 77-\61

STORAGELOCATIONS FOR' VARIABLES APPEARING IN DIMEt.lSION AND EQUIVAlENCE STATEMENTS

o It
DEe OCT'
'3-\7 00533

DEe OCT OEe OCT DEe OCT DEe OCT

o STORAGE.LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON.DIMENSION. OR EQUIVALENCE STAT.EMEN'T

o G
T2

YOO
Ziti

OEe
333
328
323
318

OCT
00515
00510
00503
004.76

DEe OCT DEC OCT DEe OCT
Ql 332 00514 03 331 00513 04 330 00512

XOD 327 00507 XKl 326 00506 XK.2 325 00505
YKI 322 00502 YK2 321 00501 YP 320 00500
ZK2 317 00475 ZP 316 0047-\

LOCATIONS FOR OTHER SYMB.OLSNOT APPEARING IN SOURCE PROGRAM

II
XP

lOO

.DEe OCT.
329 005U
324 00504
319 00477

0·1
2' !
j, j

0:; I
;i!

'.:j)i
,:l
.;!

:0'.

;0-.,~i~
;0
i
10

11
c ice

DEe OCT
312 00470
315 00473

21
Elit

DEC OCT
293 00445

80 00120
31

EI6

DEC OCT
296 00450
187 00213

61
DEC OCT

305 00461 91
DEe OCT

311 00467
'.n·
etr
):

LoeAT IONS' OF NAMES U~ TRANSFER 'lEe TOR

DEe OCT
SQRT 0 00000

DEC OCT DEe OCT DEe OCT DEe OCT ))
!o

o EFN
1
6

IFN Loe
5 00017

37 00274

EFN
3

10

IFN LDe
6 00023

46 00432

EFN
2

20

IFN loe
7 00024

48 .00435

EFN
4

IFN roc
15 00121

EFN
5

IFN. lOC
28 00213

.\,;...
~:

'.';; !....,
oe

,)\)

ENTRY POINTS TO SUBROUTINES NOT OUTPUT FROM LIBRARY

o SORT

EXTERNAL FORMULA NUMBERSWITH CORRESPONDINGINTERNAL FORMULA NUMBERSAND OCTAL lOCATIONS

~
~G
~
~O=«
~

'r':.~;-,.

c:·.
L__~~__,,,,~

'1
j

I
I'l,

. ':~"l J""" ,."" - , ,., ".....••.." - ."'--- -..••.r -",•._..-.- -- ".._'-,'''',.. ',,,,,"'.'"''-''' "C_ .•...".,.. " , .. ',,' , • "" •. , "" - "', .. , ..••..••. - , :_" .• '". ,,,. ''' .•, - -v "''''''''.''-''''_ ~ ,,, __ ._~.~:l.L
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MODIFIED EULER INTEGRATION SUBROUTINE", ECKSTROM - 16M OWEGOo

B INARV CARD NO. MEOP3000
00000 ENTRV MAR
00046 ENTRY DEV
00122 ENTRY PRT

BINARY CARD NO ••MEOP3001
00000 0600 00 0 00133 rJJAR Sl'Z COUNT
00001 0500 60 4 00002 CLA* 2,4
00002 0601 00 0 00127 STn OT
00003 0500 60 4 00001 eLA- 1,4
00004 0771 00 0 00022 ARS 18
00005 0601 00 0 00130 STO N
00006 0500 00 4 00003 eLA 3,4
00007 0400 00 0 00130 ADO N
00010 0621 00 0 00053 STA Xl
00011 0621 00 0 00061 STA X2
00012 0621 00 0 00062 STA X3
00013 0621 00 a 00075 STA X4
00014 0621 00 a 00101 STA X5
00015 0611 00 a 00102 STA X6
00016 0400 00 a 00130 ADO N
00011 0621 00 0 00055 STA XDI
00020 0621 00 a 00011 STA X02
00021 0621 00 0 00051 STA X03
00022 0400 00 0 00130 ADO N
00023 0621 00 a 00054 STA XPI

BINARY CARD NDo MEOP300l
00024 0621 000 00074 STA XP2
00015 0400 00 a 00130 ADO N
00026 0621 00 0 00056 STA XOPl
00027 0621 00 0·00070 STA XOP2
00030 0400 00 0 00130 AOO N
00031 0621 00 0 00100 STA XLI
00032 0621 00 0 00103 STA XL2
00033 0621 00 0 00036 STA XL3
00034 0634 00 ·1 00040 SXA *+4,1
00035 0534 00 1 00130 LXA N,l
00036 0600 00 1 00036 Xl3 STZ ·,1
00031 2 00001 1 00036 TIX *-1,1,1
00040 0174 00 1 00040 AXT .,1
00041 0634 00 4 00041 SXA 54,4
00042 0500 00 0 00131 eLA 01
00043 0601 60 4 00006 STD* 6,4
00044 0600 00 0 00134 srz INO
00045 0020 00 4 00007 TRA 7,4
00046 0634 00 1 00106 OEV SXA EXIT,l
00047 0774 00 4 00047 S4 AXT *,4

BINARY CARD NO .e MEOP3D03
00050 0534 00 1 00130 LXA N,l
00051 0520 00 0 00134 ZET IND
00052 0020 00 0 000·10 TRA XDP2 =1
00053 0500 00 1 00053 Xl eLA *,1 = 0, V+N

- ' ..- .•... -~ -.- ~-~.. -~..,,~--.~,., .. ~,. '_'h .~ • ...,. "'1'- • -... ~~.,.- ... .'~ ,~ -. -.. ~" .." - _. ,~ ~ ~ - . - . .. - - - .~...•. --



MODIfIED EULER INTEGRATiON SUBROUTINto ECKSTROM - IBM OWEGOo

00054 0601 00 1 00054- ){Pl 510 "~l
00055 0500 00 1 0005:5 }tOl eLA *111
00056 0601 00 1 00056 XOPI S10 ·,1
00051 0560 00 1 00057 XD3 lOQ .~1
00060 0260 00 0 00127 FMP OT
00061 0300 00 1 00061 )(2 fAD ·,1
00062 0601 00 1 00062 X3 STO ·,1
00063 2 00001 1 00053 TIX Xl,I,1
00064 0500 00 0 00131 eLA 01

• 00065 0601 00 0 00134 STn INO
00066 053400 1 00106 LXA EXIT, 1
00061 0020 00 0 00115 TRA lO
00070 0500 00 1 00070 XDP2 eLA *,1
00071 0300 00 1 00011 X02 FAD ·,1
00072 0241 00 a 00135 FOP TWO
00073 0260 00 0 00127 FMP OT

BINARY CARD NO., MEDP3004
00074 0300 00 1 00014 . XP2 fAD *,1
00015 0601 00 1 00015 X4 STO *,1
00076 -0600 00 0 00136 STO TEMP
00017 0500 00 0 00136 eLA TEMP
00100 0300 00 1 00100 XLI FAD ",1
00101 0300 00 1 00101 X5 FAD *,1
00102 0601 00 1 00102 X6 STO *,1
00103 ,.".060000 1 00103 Xl2 STQ .,1
00104 2 00001 1 00010 TIX XDP2,1,1
00105 0600 00 0 00134 srz INO
00106 0114 00 1 00106 EXIT AXT .,1
00107 0500 00 0 00133 CLA COUNT
00110 0400 00 0 00131 ADO 01
00111 0601 00 0 00133 STO COUNT
00112 0402 60 4 00005 SUB- 5,4
00113 0100 00 0 00120 TZE ·+5
00114 0120 00 0 00120 TPL *+4
00115 0500 00 a 00131 LO CLA 01
00116 0601 60 4 00006 STO- 6,4
00117 0020 00 4 00001 TRA 7p4

BINARY CARD NOe HEOP3Q05
00120 0500 00 0 00132 eLA
00121 0020 no 0 00116 tRA
00122 0600 00 a 00133 PRTSTZ
00123 0534 00 4 00047 LXA
00124 0500 60 4 00002 ClA~
00125 0601 00 0 00121 STO
00126 0020 00 0 00115 TRA
00127 0 00000 0 00000 or PZE
00130 000000 0 00000 N PZE
00131 a 00001 0 00000 01 PZE
00132 0-00002 a 0000002 PZE
00133 000000 0 00000 COUNT PZE
00134 0 00000 0 00000 INO PIE
00135 +202400000000 TWO DEe
00136 0 ~OOOO 0 00000 TEMP PZE

_ ~~__ .,~_._..__ ._, . __ ." . ~__ . __ . __. ~ . ..... __....._ .. EN,O....__ ....._ .__ . ,_,..,.._ ...._ ..,.._. _

02
·-3
COUNT
S4,4
2,4 _
DT
LO·

\I+3N
V+2N
V+4N
V+2N

V+N
V+N

V+4N
V+2N

V+3N
V+N



MODIFIED EULER INTEGRATION SUBROUTINE •.ECKSTROM - IBM OWEGOo
POST 'PROCESSOR ASSEMBLY DATA

131 IS THE FH~Sl LOCATION NOT USED BV THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
130 N 5~ l'iJ 16, 22tJ 25~ 30, 35, 50
131 01 42p 64~ 110, 115
132 02 120
127 OT 2, bOil' 73. 125
115 LO 61v 126
47 S4 41p 123
53 Xl 10, 63
61 X2 11
62 X3 12
75 X4 13

101 X5 14
102 X6 15
46 OEV 0

134 INO 449 51 p 65, 105
0 MAR 0

122 PRT· 0
135 TWO 12

55 XOI 17
71 XD2· 20
57 X03 21

100 XLI 31
103 XL2 32
36 XL3 33
54 XPI 23
74 XP2 24

106 EXI T 4611 66
136 TEMP 76p 11

56 XOP1 26
10 XOP2 21p 52p 104

133 COUNT Op 101, Ill, 122

NO ERROR IN ABOVE ASSE~Bl Yo

•...••.• ~ .'. '-' -~. "'1 -.... - .•.• ~ .- ••• --. '.-
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UBE

c
C
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e
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e
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t

~~

t

c
It~~

BINARY CARD NO. TCTRlOOO
00002

TRANSFER VECTOR

BINARY CARD NO. TCTRlOOl
00000 7~6325623~60
00001 272567252360

00002 063~.00 ~ 00131
00003 063~ 00 2 00132
OOOO~ 0634001 00133
00005 0522 60 0 00000
00006 076000 0 OOO~
00007 0131 00 0 00000
00010 -0320 00 0006~5
00011 0767 00 0 00022
00012 0~02 00 0 00647
00013 0120 00 0 00016
0001~ 0500 00 0 00646
00015 0020 00 0 0002~
00016 0131 00 0 00000
00017 0200 00 0 00652
00020 0767 00 0 00004
00021 03~0 00 0 00650
00022 0500 00 0 00650
00023 0761 00 0 00000

BINARY CARD NO. TCTRl002
00024 0622 00 0 00145
00025 0766 00 0 02226
00026 -05~0 00 0 00145
00027 0564 00 0 006~3
00030 0520 00 0 00155
00031 0020 00 0 00033
00032 0020 00 0 00043
00033 0774 00 1 00316
00034 0500 00'1 00~74
00035 0601 00 1 00000
00036 2 00001 1 00034
00037 077~ 00 1 001~5
00040 0500 00 1 006~1
00041 0601 00 1 001~5
00042 2 00001 1 OOO~O
00043 0500 00 0 001~7
00044 0601 00 0 00015
00045 0520 00 0 0015~
00046 0020 00 0 OOO~O
00047 0020 00 0 00052

ENTRY CTRLl

nEst
GElEC

CTRll SXA
SXA
SXA
XEC.
ENK
XCA
ANA
ALS
SUB
1PL
CLA
1RA
XeA
MPY
ALS
CAS
elA
NOP

STD
W1BB
RCHB
ENB
ZET
1RA
TRA
AXT
eLA
5TO
TlX
AXT
eLA
S10
TlX
eLA
S10
ZET
1RA
TRA

IX8~.~
I.X82.2
IlBl"l
SITESt

-077717
18
••7.3B+17
e+3
=01000000
'.+7

=10.8+4
~
••0077777000000
=0077777000000

CW1
6
CW1
••02
INIT
e+2-.9
206,1
SAVEl.!
0,1
--2,1.1
101,1
SAVE2.1
101,1.
--2,1.1
LOCA
13
DINO
e+2
-+3

BI~ARY CARD NO. TCTRL003
00050 0500 00 0 00644 CLA -077
00051 0221 00 0 00642 QVP -01

.000520520.00 Q,....00IS.1..._....__.. Zt;L. __..OflND ...__.......•......_.....

-C,-_ --~-----a-O----------. ....L.. __ ~ .__ .... __ --·----LJ --------~----..-~---.... ~r;
7 /-( ~

_ REAL TIME INTERRUPT SIMULATION. CH B COMMAND.TRAP. CONSTABLE. ~e:
•·e~i

Z)nI@!,
C)1

· ~

1 SCALED +35
MS DESIRED SCALED +17

lD
)

i.) ;

NO. OF WORDS SCALED +21
NO. OF WORDS SCALED +17

•~'! •.
;

~-G
~

~
=,.m

~

i
1.),

SET UP IOCl COMMAND

;:i;

.)5
:~

)i

:@,.
~_.•... ~.._ .~_.~_• ",i!



lIBE

00053 0020 00 0 00063
00054 0500 00 0 00151
00055 0560 00 0 00152
00056 0763 00 a 00002
00051 0560 00 a 00150
00060 0520 00 0 00153
00061 0020 00 0 00066
00062 . 0140 00 a 00066
00063 0500 00 a 00651
00064 0163 00· 0 00001
00065 . 0020 00 0 00054
00066 0174 00 4 00000
00061 0714 00 2 00000
00070 0174 00 1 00000
00071 0021 000 00001
00012 0634 00 4 00066
00073 0634 00 2 00061

BINARY CARD NOG TCTRl004
00074 0634 00 1 00070
00015 -0022 00 0 00076
00076 0564 00 0 00641
00017 0600 000 00154
00100 0600 00 a 00153
00101 -0600 00 a 00150
00102 0165 00 a 00002
00103 0601 00 0 00151
00104 -0600 00 0 00152
00105 -0140 00 0 00110
00106 0500 00 0 00645
00101 0601 00 a 00153
00110 0160 00 0 00012
00111 0020 00 0 00113
00112 0020 00 0 00115
00113 0500 00 a 00645
00114 0601 00 a 00154
00115 0500 00 0 00014
00116 0621 00 a 00071
00117 0714 00 1 00316

I I

lRA
elA
109
llS
109
ZET
TRA
"fOV
ClA
llS
TRA

IXA4 AXT
IXA2 AXT
IXAI AXT
CENT TTR
TENT SXA

SXA

SXA
TRCe·
ENS
STZ
STl
STQ
lRS
STO
STQ
TNO
ClA
STO
OCT
TRA
TRA
elA
STO
ClA
STA
AXT

BINARY CARD NOo TCTRl005
00120 0500 00 1 00000 elA
00121 0601 00 1 00414 STO
00122 2 00001 I 00120 TIX
00123 0774 00 1 00145 AXT
00124 0500 00 1 00145 ClA
00125 0601 00 1 00641 STO
00126 200001 1 00124 IIX
00121 0500 00 0 00645 elA
00130 0601 00 0 00155 STD
00131 0174 00 4 00000 IX84 AXT-
00132 0174 00 2 00000 IX62 AXT
00133 0774 001 00000 IXBl AXT'
00134 -0760 00 0 02000 ElTS
00135 0020 00 0 00137 IRA

_ OOL3..fL~Q020 ..00. {LOO.D.Ol __ IRA ..

ii'+8
SJ2
SJ3
2
SJl
OFINO
.+5
H·4
=0200000000000
1
*-9
0,4
0,2
0,1
SGEXEC
IXA4,4
IXA21'2

IXA1,1
•.•1
=0
DIND
OFIND
SJl
2
SJ2
SJ3
*+3
=077117
OFIND
*+2
*+3
=077777
DIND
12
CENT
206,1

0.1
SAVEl,l
*-'2,1,1
101,1
101,1
SAVE2,1
*""!'2,1,1
=077111
INII
01'4
092
0,1

*+2
.._ .lil4 . -... . __ .-.. ~



lIBE
00137 0712 00 0 02206
00140 0061 00 0 00140
00141 0766 00 0 02226

·00142 ~O540 00 0 00146
00143 0061 00 a 00143

BINARY CARD NOo TCTRl006
00144 0020 00 4 00001
00145 -1 00000 0 40000
00146 0 00012 0 40000
00147 0021 00 a 00012
00150 a 00000 0 00000
00151 a 00000 000000
00152 a 00000 0 00000
00153 a 00000 0 00000
00154 000000 0 00000
00155 a 00000 0 00000
00474
00641

LITERALS
BINARY CARD NO. TCTRLOQ7

00641 000000000000
00642 000000000001
00643 000000000002
00644 000000000077
00645 000000077771
00646 000001000000
00647 00000723~463
00650 077771000000
00651 200000000000
00652 240000000000

I A-

RE~H3 6
TeDB it

WTBB 6.
RCHB CW2
TC08 It

TRA 1,4
CWI lOCi 16384.0,0
CW2 lOCO 16384~O,lO
lOCA TTR TENT
SJl PZE 0
SJ2 PZE a
SJ3 PZE 0
OFINO PZE 0
DINO PZE 0
INIT PZE '0
SAVEl DES 206
SAVE2 BES 101

END



f VLISE
POST PROCESSOR ASSEMBlV OAl"A

653 IS THE fIRST LOCATiON NOr·USEO BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
145 CWi 24, 26
146 CW2 142
150 SJl 519 101
151 SJ2. 54, 103
152 SJ3 55, 104

11 CENT 116
154 DINO 45, 71, 114
155 INIT 3011 130
10 IXAI 74
67 tXA2 73
66 IXA4 72

133 IXBl 4
132 IX82 3
131 IXB4 2
147 LOCA 43

72 TENT 147
2 CTRLI 0
1 GEXEC 71

153 OFIND 529 60, 100. 107
474 SAVEl 34. 121
641 SAVE2 40, 125

0 {TES} 5

NO ERROR IN ABOVE ASSEMBlYo

..".. ":"' _ _ "_ __ _ _ _ _. _ _" _ .". __ _~ _ _, 4_ _ _ •••• __ ••• -" ~ _ __ ,_ _ _ _ _". _ _~ _._ _ ••••• __ _ •••• _ .,... _ _ __ ,.. •••. __ _ -C _ .- .,.. _ _ _ ..,. _~ _ - - - ~ _ _



BINARY CARD NO. KEYCNOOO
00000

BINARY CARD NO.KEYCNOOl
00000 0760 00 0 00004
00001-0600 60 400001
00002 0020 00 4 00002

ENTRY

KEveN ENK
STQ*
TRA
END

KEYCN



'·,V

POST PROCESSOR ASSEMBLY tiArA
:3IS THE FIRST LOCATION NOT USEO aVTHIS PROGRAM

REFERENCES TO DEfiNED SYMBOLS
o KEVCN 0

NO ERROR IN ABOVE ASSEMBLY.

·i- ..- ._.. ,... -,.- .•- ..- _. - .- ,. _. -.' .'. '.- •...•. -- -. ;



r- V

ERRANG ERROR ANGLE SUBROUTINE
SUBROUTINE ERRANG (C,UDPHS,CUOPSS,CUOfHS,COPHSC,COPSSC,COTHSC)

1 IFCABSf(CUOPHS)-20 .•151 •.2951195) 3,3,4
3 COPHSC=CUDPHS

GO TO 1
4 I F (CUOPH S) 5, 6, 6
5 COPHSC=-20./51~2951195

GO TO 1
6 COPHSC=20./51~2957795
1 IF (ABSF(CUOPSS)-20.1570295719S) 8; 8, 9
a COPSSC=CUOPSS

GO TO 12
9 I F ( CUOP SS ) 1 0 , 11, 11

10 COPSSC=-20.,151~2951195
GO TO 12

11 COPSSC=20./51~2957795
12 IF (ABSF(CUOTHSf-20o/51.2951795) 13, 14, 14
13 COTHSC=CUOTHS

GO TO 2
14 IF (CUOTliS) 15, 16, 16
15 CDTHSC=-20oJ51~2957795

GO TO 2
16 COTHSC=20./57.2957195

2 RETURN
ENO(I,l,Q,Q,O,O,l,l,O,O.O.o.o.o,O)

•••••• ~. " ..•• '-" ~, .~ __ -. ~ ~--,,~ 4' -- -_ ••• ,- __ - __ • __ ~ .~ _". ••• ~_. • •. " 'r ~- ._ ;_ ~ ,. . ~_ ••.. _ .
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---' . __ ,e_. <-,':"~-, .~-..,~-----:.,..::-~~-,..-- -d--I...--::-'-:~-~-.-~~---------·----·I....f----------·-r- ..--~--:'~I
.E~RANG ERROR ANGLE SUBROUT~.E I 7 . ..' I~ . ;

');1
STORAGE NOT USED BY PR(lGR"" •... 61

\) i

b
b

-~~.,

o
10
..!

u

o
(

"" ..."..{ "j';'...•.

;~
~()=...
,;';I!
"'a

~ .. )

~:..:::
~"I.:,:::.....

~.
(j.

o
. ()

. ()

o
'·0:j .

(I

o
o

~.......•.---~'.•..---'.--------:.~'-.~--~... '- ..-.--.-.----------_ .._------------_._---_._------

DEC OCT
116 00164

OEC' OCT
3256177461

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURCE PROGRA ••, '. . " \ ., '., . .J'

It
DEC OCT

114 00162
OEC OCT

31 106 00152
DEC OCl

0"a.~
;j;.

~.:
D.

l.)~
e

DEC, OCTDEe OCT
6. 108 00154

EXTERN.Al FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBElI.S AND tJ&UL. LOCATIONS

EFN IFN Lot EFN IFN LOC EFN IFN lOC EFN IFN LOC EFN IF. LO.C
1 3 00041 3 4 00051 4 6 '00054 5 7 00051 6 If 00065
7 10 00070. 8 11 00100 9 13 00103 10 14 00106 11 16 00114.

12 17 00117 13 18 00127 lit 20 00~32 15 21 00135 16 2300143
2 24 00'146

:...
:... ' ·1:I

,J.'
I
1
'·1
:)~.•...
··)i

.) .

@
)

.~
d
.)

i,.\
~J l'..~

" >j..; ,
-; I.-.-~-...._---,. .... --.... -"~ -_._--- ....------. ~ ..,

.\.:-.;::.



10

BINARY CARD NOc HDA70000
00000 ENTRV HDA7

BINARY CARD NO. HDA70001
00000 0776 00 0 0122"1 HDAl SON 663
00001 0020 00 4 00001 TRA 1,4

END

__ -- ~•• -.,. ~ __ - _ .- .-- .,. - - - - - ~. - - ~ ~.•. T' -•..•. - • ~ .-. _. - -- "" -~ -. ~•• ~- •••. ~ ~.,. -- -.•• - - ~- - ~. --~ ~- "-, - ,- .,- -#.- -- .- - .•..•. --.,. - ,.... -- -~ ~ - -
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I !

POST PROCESSOR ASSEMBLY DATA
2 IS THE FIRST lOCATION NOT USED aVTHIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
o HDA7 0

NO ERROR IN ABOVE ASSEMBlYe



BINARY CARD NO. HDA90000
00000

BINARY CARD NO. HDA90001
00000 0176 00 0 01231
00001 0020 004 00001

ItJO

ENTRY HDA9

HOA9 SON
TRA
END

665
1,4

_. '-.,.. ••- -- .••~ •• "F ~.• ~ .'.- '"" 'f" --:' ,. ".'" ...,.. - _4.. .,' .••. ~ -,"0 ...,. ~ -r- ~. -. .- ~ .~ ..,.. -- "' .. '- _. -- -- 0:-:: •••.•. ~ ., •• _ '- -~ . .,. .- •..•. ,-
• • , : < i ,:. .,,', . ~ .

\



I VI

POST PROCESSOR ASSEMBLY DATA
2 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

REfERENCes TO DEFINED SYMBOLSo HOA9 0

NO ERROR IN ABOVE ASSEMBLY.

- - ~ - - ? - _ ~.~ ~ - - r - ;- ~ - ~ - .~ - '-.~ -~ - - -- - - -~ - -- ~ -: - -' - -, - ~ - ~ ~. - ~ - - - - - - ~ - - - - - - - - - - - - - - ~
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BINARY CARD NO. LDB60000
00000 ENTRY LDB6

BINARY CARD NO. LD860001
00000 0776 00 0 02206 lD66 SON 1158·
00001 0020 00 4 00001 TRA 1,4

END

- - ~~ - -. -. - ""', - -:- - - -- -." - - ..,.. -r- - • - _ ~- .-c- ..•• -" _. ~ •... ~ ,. - •...•... -. -- •••• -- -~ '<" •• .,. •••• '" -.. - r.-" - ••• - .••.• .~ -. _ ~ ."- .- _. - _ 0- _ ~ - - _ _ _ ••••• -



IV;J'

POSTPROCESSOR ASSEMBLY DATA
2[S THE FIRST LOCATION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
o lOB6 0

NO ERROR IN ABOVE ASSEMBLYe

-r -e-. ;:; .or ..•.. ~- -- ::" <-, ••.•.•• ~~ '. '. ---. • ,-'- -.

" , \'



ISZS
.. • I "r-

I 'j I

SUBROUTINE IVISZSCLOI22,lC5,CSTZ,CT,lOOll,l0012,lD013,COVXZ,COVYZt
lCDVZZ,lDI25,LDI26,LOI31,lCl,lCIJ)

301 IF (lDI22) 2,302,2
302 IF (lCS) 308,323,308
323 CSTZ=CT+23.
303 L0012=O

l0013=4095
LOOll=4095

304 l0012=4095
L0011=4095

30S l0013=O
LOOll=4095

306 lC5=4095
301 CDVXZ=O.

CDVYZ=O.
COVZZ=O.
GO TO 2

308 IF (lOI2S) 345,309,345
309 IF i «lD126 t 345,310,345
310 IF (LOI31) 345,346,345
345 IF (CSTZ-CTJ 346,2,2
346 cc 1=0

LCS=O
341 LCIJ=-4095

2 RETURN
END(I,I,O~O~O,O,ltl,OtOtO,OtO~O~O)

•••.• _.. ~ ~ ••••• 4"~ __ ,' _ ••••• "_ ." _ •••••• ,_. -" .' _ ••••. .
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• ISZS . / I V .'
~ '~

'.,\

STORAGE NOT USED BY PROGRAM

o DEe OCT
115 00163

DEe OCT
32561 71~61

LOCATIONS FOR OTHER SYM'BOlS NOT APPEARING IN SOURCE PROGRAM

),

o
( I 2' DEC OCT

105 00151
DEC OCT

3) 101 00153
DEC OCT

6' 109 00.155
DEC OCT DEe ocr

,~

~.
~
lo

J·~t
~

.~~

J
~.
~
i•-aE

~
i

~ •~
"i

~"

( i
EXTERNAL FORMULA NUMBERS WITH CORRESPONDING INTERNAL FORMULA NUMBERS AND OCTAL LOCATIONS

EFN IFN' LOC EFN IFN Lot EFN IFN LOC EFN IFN lot EFN IFN lOC
301 3 00051 302 ~ 00063 323 5 00067 303 6 00072 304 9 0<1100
305 11 0010~ 306 13 00110 307 14 00112 308 18 00121 309 19 00125
310 20 00131 3~5 21 00133 31t6 22 00137 3~1 2~ 00143 2 25 00145

j:/
'1
m....
:~(
1::;0
'a
.~.

II~~
.~)

()

.r i

()

o ~.

o

I

j.,O,0
•• _~" ",.; _ _ -. '••~' •. '••• -_' __ " ••••.•• _ •• __ ·w _., ""'.' "'_","'._
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. • t'
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IDS
SUBROUT INE IVIOS (COVXS iCOVX.8,CDVXl,CDVYS, ccvv BtCnVYl ,COVlS, COVIB;

icov ZZ ,LO I 22, U:IJ, LOOl2 tlOOl3 ,COY tCDVXSP,COVYSP, COVISP)
326 CDVXS=COVXB-CDVXI

COVVS-COVVB-COVYl
COVZS=COVZ8~COVZI

327 IF (lOI22) 344,32B,344
328 IF (lCIJ) 336.334,330
330 lCIJ:-4095
331 L0012=4095

l0013=4095
332 IF·· (COVlS )11 ,13 ,12
11 CDVIS=CDVIS-.5

GO TO 13
12 COVZS=COVZS+ ••5
13 eov = INTF(CDVIS)

eOVISP=COVlSP+eDV
333 CDVZZ=COVZ~+COV

GO TO 344
334 lC 1J=4095
335 L0012=O

LD013=4095
339 IF €CDVYSt14,16,15

14 CDVYS=CDVYS-05
GO TO 16

15 CDVYS=CDVYS+.5
16 CDV = INTFICOVYS)

CDVYSP=COVYSP+COV
340 CDVYI=COVYl+COV

GO TO 344
336 lCIJ=O
337 l0012=4095

lDOI3=O
341 IF (COVX5)17 ,19,18 .

17 CDVXS=COVXS-.5
GO TO 19

18 CDVXS=CDVXS+.5
19 COY = fNTF(CDVXS)

COVXSP=COVXSP+COV
342 COVXZ=CDYXI+COV

344 RETURN
END(l,l,O,O,O,O,l,l,OiO,O~O,O,O,O)
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a_ Jle)j
"
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- IjDl: 1,

o I
01

1
~•• ,j

; !.); ,
, ;. -:

o.
'~"

'Yc
!l'"

IDS If)?
'4

STORAGENOT USE08Y PROGRAM

'~. DEe OCT
lCJ5 00303

DEC OCT
32561 n461

LOCATIONS FOR OTHERSYMBOLSNOT APPEARING IN SOURCEPROGRAfil.6

!~1(i 21
DEe OCT

186 00212
DEC OCT

31 188 00214
DEC OCT

61 189 00275
DEe OCT DEC. OCT

e~ EXTERNAL FORMULANUMBERSWITH CORR~SPONOINGINTERNAL FORMULANUMBERSANO OCTAL LOCATIONS

EF,N IFN LOC EFN IFN lOC EFN IFN lDC EFN IFN lot EFN .IFN LOC'
326 3 00125 327 600136 328 7 00142 330 8 00146 331 9 00150
332 11 00154 11 12 00151 12 lit 0016,3 13 15 00166 333 17 00175
331e 19 00201 335 20 00203 339 22 00201 lie 23 00212 15 25 00216

16 26 00221 340 28 00230 336 30 00234 331 31 00236 3lel 33 00242
11 31e 0,02leS 18 36 00251 19 37 00254 342 39 00263 344 40 01)266
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1· \.j

ARGUMENT 1 IS THE NUMBER OF fILES TO BE SKIPPED GREATER THAN ZERO
•• ARGUMENT 2 IS THE CHANNEL SELECTED
'* CHANNEL-A = 1
• CHANNEL 6 = 2
• ARGUMENT 3 IS THE TAPE DRIVE SETTING

_BINARY CARD NO. S~IPNOOO
00000

BINARY CARD NO. SKIPNOOI
00000 0634 00 1 00020 SKPN
00001 0634 00 200021
00002 0500 60 4 00001
00003 -0734 00 1 00000
00004 0500 60 4 00002
00005 -0734 00 2 00000
00006 0500 00 2 00025
00007 0400 604'00003
00010 077100 0 00022
00011 0621 00 a 00012
00012 0762 00 0 00000 A
00013 0522 00 2 00027
00014 0522 00 2 00031
00015 0522 002 00033
00016 0020 00 a 00012
00017 2 00001 1 00012
00020 0774 00 1 00000 RTN
00021 0774 00 2 00000
00022 0020 00 4 00004
00023+002200000000 eH

BINARY CARD NO •.SKIPN002
OOG£~ +001200000000
00025 -0540 00 0 00033
00026 0540 00 000033
00027 0061 00 0 00014
00030 0060 00 0 00014
00031 -0030 00 0 00017
00032 0030 00 000017
00033 2 00000 a 00000 eWl
00034 a 00000 a 00000

:~ -

,,'

\

ENTRY

SXA
SXA
eLA-
POX
CLA*
POX
eLA
AOO*
ARS
STA
ROS
XEC
XEe
XEe
TRA
TIX
AXT
AXT
TRA
oeT

oeT
ReH8
ReHA
Te08
TCOA
TEfB
TEFA
IORP
lOCO
END

SKPN

RTN,l
RTN+l,2
1,4
0;1
2,4
0,2
CH+2,2
3,4
18
A
**
CH+4,2 "
CH+6,2
eH+8,2
A
A,I,l
0,1
0,2
4,4
2200000000

1200000000
(WI
CW1
A+2
A+2
RfN-l
RTN..•.1
0,0,0
0,0,0
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ARGUMENT 1 IS THE NUMBER OF fllESTD BE SKIPPED GREATER-THAN ZERO
• ARGUMENT 2 IS THE CHANNEL SELECTED
- CHANNEL A = 1
* CHANNEL B = 2
• ARGUMENT 3 IS THE TAPE DRIVE SETTING

.BINARY CARD NO. SKIPNOOO
00000

BINARY CARD NO. SKIPNOOI
00000 0634 00 1 00020 SKPN
00001 0634 00 200021
00002' 0500 604 00001
00003 -0734 00 1 00000
00004 0500 60400002
00005 -0734 00 2 00000
00006 0500 00 2 00025
00007 0400 60 4 00003
00010 077100 0 00022
00011 0621 00 0 00012
00012 0762 00 a 00000 A
00013 0522 00 200027
00014 0522 00 2 00031
00015 0522 00 2 00033
00016 0020 00 0 00012
00017 2 00001 1 00012

·00020 0174 00 1 00000 RTN
00021 0174 00 2 00000
00022 0620 00 4 00004
00023+002200000000 CH

BINARY CARD NOo SKIPN002
OOO~4 +001200000000
00025 -0540 00 0 00033
00026 0540 00 000033
00027 0061 00 0 00014
00030 0060 00 0 00014
00031 -0030 00 0 00017
00032 003000 0 00017
00033 2 00000 a 00000 CWl
00034 000000 0 00000

l~ , .

ENTRY

SXA
SXA
CLA-
POX
CLA-
POX
CLA
ADO*
ARS
STA
ROS
XEC
XEC
XEC
TRA
fIX
AXT
AXT
TRA
OCT

OCT
RCHa
RCHA
TCOB
TCOA
TEfB
TEfA
IORP
lOCO
END

SKPN

RTN,l
RTN+l,2
1,4
0;1
2,4
0,,2
CH+2,2
3,4
18
A

-*CH+4,2
CH+6,2
CH+8,2
A
A,l,1
0,1
0,2
4,'4
2200000000

1200000000
CWl
CWI
A+2
A+2
RTN-l
RTN-l
OvO,O
0.0.0
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ARGUMENT 1 IS THE NUMBER OF FILES TO BE SKIPPED GREATER THAN ZERO
POST PROCESSOR ASSEMBLY DATA

35 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS
12 A 11, 16, 17, 27, 30
23 CH 6, 13, 14. 15
33 CWI . 25, 26
20 RTN 0, 1, 31, 32

0 SKPN 0

NO E~ROR IN ABOVE ASSEMBLY.
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APPENDIX B

Sample on-line and off-line output.
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ON - LINE OUTPUT
J

• O. O. .09!5 0
1356.0 2lt413.3 -88135.2 -560.0 14. O. O. 4095 0
1357.0 2tlZ39 ••8 -8en3!5.5 -561.4 13. O. O. .0CJ!5 0
1358.0 211064.3 -88136.2 -561.6 12. O. O. .095 0
1359.0 210888.a -88137.2 -562.6 12. O. O. .095 0
1360.0 210712.1 -88138.5 -563.2 11. O. O. .095 0
1361.0 210535.3 -88139.5 -56 ••• 10. O. O. .095 0
1362.0 210356.2 -88141.5 -565.1 9. O. O. .095 0
13153.0 210177.1 -8'8'1.3.5 -566.0 a. O. O. .095 0
1364.0 209998.4 -881'46.2 -566.9 7. O. O. 4095 0
1365.0 209816.7 -881.8.5 -567.5 6. O. O. .095 0
13&4.0 209635.4 -88151.0 -568.4 6. O. O. .095 0
136"7.0 2094'52.7 -88154.0 -568.8 5. O •. O. .095 0
1368.0 209269.7 -881:57.5 -569.8 •• O. O. .095 0
1369.0 209086.1 "'88161.0 -570.4 3. O. O. .095 0
13'70.0 208900.8 -88164h5 -571.3 2. O. O. .095 0
1371.0 208715.9 -ee••• 5 -571.8 I. O. O. .095 0
••30.0 19 1583.9 -88291.0 ~6i3.4 O. O. O. .095 0
1530.0 179001.1 -87891.7 -6.,•• 4 O. O. O. .095 .095
ttmChO 160561.0 -86739.5 -729.6 O. O. O. .095 .095
1730 •• 142357.1 -84;S47,7 -"17'3.1 O. O. O. .095 0
U130.0 12.736.8 -82247.5 -807.9 O. O. O. .095 0
193C••0 10780 •• 6 -78967.7 -829.5 O. O. O. 4095 0
2030.0 91717.6 -750~.0 -840.6 O. O. O. .095 .095
2076.0 8"'640.2 -73057.7 -841.7 O. O. 1. .095 4095
2130.0 76599.5 -7057S.5 -838.2 O. O. O. .095 0
2230.0 62577.4 -65592.0 -823.9 O. O. O. .095 .095
2330.0 49777.6 -60148.7 -796.6 O. O. O. .095 .095
2430.0 3829 •••3 -5.321.5 -756.9 O. O. O. 4095 0
25~O.O 28210.0 -.8190.0 -706.6 O. O. O. .095 0
2630.0 19586.0 -.11137.0 -645.4 O. O. O. .095 0
2730.0 12456.6 -35347.2 -573.7 O. O. O. .095 .095
2799.0 a.2 •• 6 -30835.2 -519.4 O. O. 1. .095 .095
2830.0 6837.6 -28810.5 -.93.9 O. O. O. .095 0
293thO 2706.5 -22313.0 -406.2 O. O. O. 4095 0

TUllE RELATIVE POSITION (FT) RELATIVE VELOCITY (FPS) RADAR RANGE RANGE RATE LOIOCI
(SECONDS) TRAI.!.-ING VERTICAL OUT-OF-PLANE TRAILING VERTICAL OUT-PLANE (FT) (FPS)

3030.0 75.4 -15935.5 -31 •• 5 -18.95 62.91 0.96 15938.2 -63.07 4095
313(,.0 -1098.5 -9762.5 -217.4 -4.62 60.46 1.01 9826.1 -59.66 4095
3230.0 -87 •••1 -3873.2 -115.1 9.03 57.20 1.04 3970.9 -57.92 4095
3282.0 -22'5.7 -949.7 -60.1 15.eo 55.19 1.05 977.1 ·-57 ••8 4095
32$3.0 -210.0 -894.5 -59.0 15.93 55.15 1.05 919.9 -57.1'8 4095
32!tM.O -194 •• -839.5 -57.6 16.06 55.11 1.05 862.5 -57.39 4095
3285.0 -IT7.. -784.2 -56.9 16.19 55.07 1.05 e05 •• "57.13 4095
32!86.0 -161.8 -729.2 -56.0 16.31 55.03 i s os 748.0 -57.37 4095
3~87.0 -1••• 8 -674.0 -54.6 16 ••• 54.99 1.05 690.8 -57.27 .095~.o -127.9 -618.7 -53.9 16.57 54.95 1.05 633.7 -57.03 4095
3289.0 -112.2 -~ •• 2 -52.7 16.70 54.91 1.05 576.8 -56.91 4095
3290.0 -95.2 -509.2 -51.9 16.82 54.87 1.05 519.8 -57.03 4095
3291.0 -78.3 -454.2 -50.5 16.95 54.83 1.05 .62.9 -56.89 4095
3292.C -61.3 -399.5 -49.6 17.08 54.79 1.05 406.4 -56.47 4095
3293.C -••••4 -344.5 -.•.8.6 17.20 54.75 1.05 350.2 -56.21 4095
3294.0 -27 •• -290.2 -.7.7 17.33 54.70 1.05 294.5 -55.74 4095
3Z95.0 -9.1 -235.2 -47.0 17 •.•.6 54.66 1.05 239.5 -5 •• 93 0
32%.0 9.0 -181.0 -45.9 17.58



TIMF

(-;FMINI

1ARGFT

MATRIX

MATR IX

MATRIX

MATRIX

RADAR

orr - l../IJE

FRO.M PIW~L(cM START

POSITION- INERTIAL
- TARGET IN GEMINI FRAME

VFLOCITY - INERTIAL
VECTOR MAGN ITUDE
PUS IT ION - INERTIAL
VFLOCITY - INERTIAL
VECTOR MAr;N ITUDE
SIC IN TARG. CYlINDRICAL X-Y-l POSITION

X-Y-l VELOC ITY

INFRTIAL - SPACECRAFT

TARGET - INERTIAL

INERTIAL - NAVIGATION

SPACECRAFT - NAVIGATION

RANGE - AZIMUTH ~Ro - ELEVATION %Ao
RATE - SINE R - SINE A

GIMRM ANGLES THFTA - PSI - PHI

INTFGRATING ACCELERUMETER OUTPUTS - BEFORE CaMP
- AFTER COMP

Oft T/I V

THRUSTFR

OFI.TA V

ERROR AN(;U=S

TlIRNIN(; RATFS

METFI< RFAI)INGS

ACCFtERAT ION

TOTAl. APPLI fD

flRHITAI PARAMETFRS MU - OMfGA - IOTA

v)FDU7-- SHEET

0.17299999E 04

-0.215003261' 08
O.1721729H 06
0.37482695E 04
O.21801280E 08

-O.21562400E 08
O.39480667E 04
O.21890611F 08
O.1719719lE 06

-0.181653071:: 03

0.14561331E-00
-0.86342735E 00

0.4R301446E-00

-0.15557608[-00
0.861544261, 00

-0.48325722F-OO

0.14784122E-OO
-0.86292014F 00

0.48323054E-00

O.10000038F 01
-0.26465580E-03

O.2283059lE-02

0.19347981E 06
-O.16779101E 03

0.22797436E-02

o.
O.

o.

o.
0.29239997f 02

0.2J271056E-02
PITCH

-O.1l6J5528f-02

0.12911297[-01

/.

DATE III 8/65

-O.36073972E 01
-0.91762207E 03
-0.21964563E 05

-0.377003631; 07
-0.21860373E 05

-0.89331999E 05
0.15176138E 02

0.74281510E-Ol
-0.47129865E-00
-0.87560099E 00

-O.98500673E 00
-0.17222161E-00

0.1001113 7E-() 1

0.98619548E 00
0.165461501:-00

-0.62394798E-02

-0.22197333E-02
-0.25803135E-03

0.10000014f 01

0.47427416E-02
0.16617562E-01

0.26519108E-03

O.
O.

o.

O.

o.

O.
YAW

-0.

O.32965243E 01

.•.

RUN 7M5-MVS:-S.I

0.13602526E 06
-0.88263404E 05

0.12298762E 05

0.22046330E 06
O.12261964E 05

-0. 873 50976E 03"
-0.2b491699E 01

O.98655365E 00
O.lb337482E-OO

-0.53614517E-02

-O.74550607E-Ol
0.47757845E-00
0.87542047E 00

-0.74514780E-01
0.4174822ItE-OO
0.87547091E 00

-0.265192 24E-03
-0.10000043E 01
-0.25724678E-03

0.58094794E 01
-0.36700781E-OO

0.628292 79E 01

-I) •.

-0.

o.

o.
o.

o.
ROll

-0.

0.50438696E 00



OFF -LINE ) (/TP[ SHEEr 2.

TIM!' # O.172449SSE 04 SECONDS. DATE 11/ 8/65 RUN 7MS-MVS-S.l
S IMlJl.ATfO COMPUTER OuTPUTS ON THIS PAGE.

CT O.17?9999SF 04 CAll 0.99999683E 00 CAl2 -0.251327411:'-02 CAl3 -0. COVT O.569.32953E 02
CWTTPR n_3~161255F 01 CA21 -1).93626756E-ll CA22 -0.31252785E-08 CA2l -O.99999999E 00 COV I O.29742391E 02
COFt 0.9,)q9310HF 00 CA31 1).25132741E-02 CA32 0.99999683E 00 CA33 -0.37252902E-08 COVf 0.27190562E 02
CHI 0.12<)99994F 04 CSPSlK o ,55925804E-04 CFX O. 0 O.25875769E 06 COVXB O.49796902E-00
COH4 O.BZ..,55394F 03 CCPSIR O.99999999E 00 CFY O. CY -O.89824490E 05 CDVVB O.80325780E-Ol
CTOV 0.124270791' 04 C5THR O.20269533E-02 CFl O. CZ 0.48029104E 03 covzs O.93393707E-02
TSC 0.1r.399994f 04 CCTHR 1).99999794E 00 CDVXS 0.49796902E-00 CXM 0.258757691' 06 COVXM -0.415088131'-00
(TOAS O. I7299999f 04 on 1).99999794f 00 COVYS 0.803257801'-01 CYM -O.89824490E 05 COVVM -0.195508541'-00
CRIO O. CM3 0.91171844E 00 COVlS O.50933937E 00 ClM 0.48029I04E 03 CDVlM O.20973882E-00
CPHI R 0.62iU1853E 0] CM4 -O.18290102E-02 COV O. CXl 0.3597065lE 06 coxa 0.26155093E 02
(PSI H O. CM5 -0.41081146E-OO CSTZ 0.17529999E 04 CVl -0.88809620E 05 COVO 0;'1l145510E 02
(THR O.25132741F-02 CM6 0.41563545E-02 CTO 0.20000000E 03 Cll -0.24712544E 04 CDIO -0.79097392E 01
ClJfWhS 0.596046451"-07 CDEFF -O.18606968E-02 eSTD O.12000000E 04 CCRI O. CXTo -0.15663639E 03
ClJDf'SSO. CCKI _I). 12788025E-02 CSTDL 0.650000001' 03 e(11 O. cnD -0.20640697E 01
cunTHS 0.?5132741F-02 CCK2 o.131329 36E-0.2 CWSTD 0.23314618E-00 C2I O. CITo O.47834462E 01
CDPHSC O. CCK3 -O.1018168.3E-02 CWSTOl 0.75772510E 00 CCABI O. CXRD -0.18283801E 0.3
CDPSSC O. CCK4 -O.20427573E-02 eNS 0.700000001' 01 CCASI O. CYRO -0. 13873315E 02
CDTHSC O.23271056F-02 CCK5 O.123210HE-02 CTX 0.340000001' 03 ceRBI O. CZRO -0.31752948E 01
C PSIRC O. CCKF -0.88551982E-03 COTX O.20000000E 02 CCRSI O. COXfO O.26584303E 02
cnmr. 04 CCKG :1.16961742E-02 CRA O. CATXBI O. COYFO O.47122745E 01
CPSRCP 0.678117901" 01 TEST J. CRI 0.21889127E 06 CAPTI O. COlfO 0.32242788E 01
CTHRCP 0.427126941'-00 FIN O. CDRRO 0.99990000E 04 CSRTI O. CXSD 0.18308564E 03
CPSIRM 0.61RI3~q3E 01 FP O. RRDREF 0.33392908E 03 CRS 0.21797321E 08 CYSO 0.82218561E 02
CTHBM 0.42712772 F-OO Sioi \1. CRRD 0.99990000E 04 CUMGS 0.11658516E-02 CZ50 -0.55368115(: 02
CRR.l O.?l 141 (,7II' 06 CRRPI J.21771100E 06 CRRG 0.217711001' 06 CRR o.21889127E 06 CDVXI o.
CSAP[ -0.4222~709F-OO CSADPI-0.35190618E-00 CSAPG -0.40428741E-00 CSAPR O.20269533E-02 COVVl O.
CSRPT o ,769609 70F-02 CSRDPI 0.14142802E-Ol CSRPG O.26960970E-02 CSRPR -O.55925804E-04 caVIL o.
ROGD 0.40950000F 04 CTRR 0.l3000000E 03 CTRI O.15BOOOOOE 04 CTLRP o .15800000E 04 COTW -0.35555398E 03
TVX O. IllY O. TVl O. TYC O. TPC O.
TVX oonoononnooo TVY 000000000000 TVZ 000000000000 TYC 000000000000 IPC 000000000000
tCI 0 LC4C 0 LCIO 0 LOIOO 0 IC 4
LCU -4095 lC4D 4095 LCA 0 LOIZI 4095 KC 4
to 409~ le7 4095 LCS 0 LOO05 0 K2C 0
lO 4095 LC8 4095 N -I M 0 L 0

11 VALUES FACH OF X.Y.I. AND DELTA T

O.79777842F 06 -O.B9328323E 05 -O.70128532E 03 -I).

0.3U31fl52F 06 -O.892046l7E 05 -O.ll.501496E 04 -0.
0.32879878F 06 -O.B9072406E O~ -O.1630375lE 04 -0.
0.34431~R5F 06 -0.B8786081F 05 -O.19252704E 04 -0.
0.199'>6721F 06 -0.908J2833E 05 -0.40035439E 03 -0.
0.20V7~64E 06 -O.91005729E 05 -0.40665068E 03 -0.
O.20694850F 06 -0.911161741' 05 -0.4128570.31:'03 -0.
0.2 )07 3224F 06 -0.910726981' 05 -0.27515465t 03 -0.
O.214467A8F 06 -O.9111b033E 05 -0.279287t37E 03 -0.
0.?lBI09R5F 06 -0.91233986E 05 -O.13508210E OJ -0.
O.221fl6159E 06 -O.91194405F 05 -0. U705246E 03 -0.

TII'IF~SECl:l TRAIlING tFTD VERTICAL :tFTa UUT-OF-PLANf X-METER V-METER Z-METER LDl21 LRDFO I
Ino.o 171971.9 -89332.0 - 873.5 O. O. O. 4095 0


