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GEOPHYSICAL LIBRARY SUBROUTINES

I. Introduction

This report describes the various subroutines and functions in general
use by either the Geophysics Group or the present Geophysics Data Reduction
and Plotting Package (Gemperle, et al., 1976) that are not available on the
0S-3 Fortran Library (0S-3 is the operating system on the Control Data
Corpdration 3300 computer at Orern State University). These subroutines

are available to users of the CDC-3300 on the saved file *GLIB .

These subroutines may be classified into five general categories.

1. Plotting - general purpose plotter driver subroutines and mercator map
projection subroutines.

2. Date and Time - general purpose date and time conversion from the conven-
tional system of year, month, day and hour, minute, second
(or tenths of minutes) to integer tenths of minutes since
the beginning of the year and the inverses of the above.
These subroutines are generally used in computations involv-
ing time differences, time output and plotting. Various
formats are available.

3. Arithmetic Functions - standard Fortran Library functions not available
on the 0S-3 Fortran Library.

4. Control Functions - file and operating system control functions peculiar

to the 0S-3 operating system.

v_5. Misc Subroutines - subroutines used by more than one geophysics program.

These subroutines perform specific geophysically oriented

functions.




IT. Characteristics Common throughout the Library

This library was written to run on a CDC 3300 computer operating under
the Oregon State Open Shop Operating System (0S-3). As such, several of the
subroutines are only applicable to this system, particularly those within
the Control Function Group.

Because 0S-3 is a time sharing system, these subroutines are usually
called by programs which are normally run in an interactive mode on a tele-
type términa] in our offices.

These subroutines appear on the library because they are of general
enough purpose under 0S-3 to be used by more than one program. Most are
written in CDC assembly language (COMPASS), though some were written in 0S-3
Fortran IV when it was applicable to the subroutine.

There are a few conventions made in the documentation of this library.
The "Type" of the parameters may be integer (I) or floating point (F.P.) for
the passing of values or single (A4) or double (A8) word variables used to
pass Binary Coded Decimal (BCD) information. A1l function names appear in
the parameter table as the output parameter for the function.

Users of these subroutines and functions should also refer to the CDC
and OSU publications 1isted in the references relating to the 0S-3 operat-

ing system, and FORTRAN and COMPASS languages on the OSU CDC-3300 computer.




ITI. Description of Individual Subroutines

A. Plotting Subroutines

The first four subroutines are the plotter drivers and are used to
convert the pen movements in inches specified by the calling prcgram
calls into actual pen movement codes used by the plotter and for initializ-
ation and bookkeeping. There are no limit checks made on any of the plotter
driver subroutine parameters in order to speed up execution, therefore, care
should be used in the calling programs. The last two subroutines are used
to generate mercator maps on a 30-inch incremental plotter.

Source 1istings for the first four subroutines are not included in the
Appendix because of their length.

1. PLOTINT (X, Y, LUN)

PLOTINT is used to initialize the plotter subroutines and define
the location of the origin of the axis. The parameters X and Y are with
respect to wherever the pen is left by the operator and are assumed to be
within six inches of the left edge of the plotter paper. The X coordinate
is across the paper and the Y coordinate is in the long dimension of the
paper. The normal call is: CALL PLOTINT (-6., 6., 10). This will cause
the origin to be against the left edge of the plotter paper and at least
six inches away from the last plot. This is normally followed by a CALL
PLOT (1.0, 0., -3) to redefine the origin one inch from the left edge of
the plotter paper. The logical unit, e.g. LUN 10, should have already
been defined as a plotter with an 0S-3 Control Mode "EQUIF" statement or

Fortran call to the EQUIP subroutine {(see Skinner, 1970).




Parameter Type Description
X F.P. The location of the X-coordinate of the axis

origin in inches relative to where the pen
was left by the operator.

Y F.P. The location of the Y-coordinate of the axis
origin in inches relative to where the pen
was left by the operator.

LUN 1 Number of the Logical Unit to which the pen
movement codes generated by the plotter driver
are sent

2. PLOT (X, Y, IPEN)

PLOT is used to move the pen to a new X, Y in inches with the pen
either up or down. If the parameter 'IPEN' is negative, then a new origin is
defined with respect to the last one defined by either PLOTINT or PLOT.
Redefinition of the origin also causes any accumulated pen movements to be
buffered to the plotter file. This means that the last call in a plotting
program should be a call to PLOT with IPEN negative to insure that the last

record is sent to the plotter.

Parameter- Type Description
X F.P. The new X-coordinate in inches
Y F.P. The new Y-coordinate in inches
IPEN I IPEN = 2 pen down prior to moving

IPEN = 3 pen up prior to moving

IPEN

-3 last call to the plotter subroutines
for this plot. This defines a new origin
for subsequent plotting.

This is the basic pen movement subroutine. The algorithim for generating

pen movement codes was taken from CACM Algorithim 162 (Stockton, 1963).




3.

PLOTSYMB (X, Y, H, ARRAY, THETA, N)

PLOTSYMB is used to move the pen to the location of a centered

symbol and draw that symbol or to move the pen to the lower left corner of

a label and to write that label. Figure 1 gives the available centered

symbols and the integer associated with each.

Parameter
X
Y
H

ARRAY
or ISYM

THETA

Type
F.P.
F.P.
F.P.

A
ornI

F.P.

Description
The new X-coordinate in inches
The new Y-coordinate in inches

Height of character or centered symbol to be
drawn in inches

Real or INTEGER variable or ARRAY containing n BCD
characters or an integer specifying the centered
symbol to be drawn (see Fig.1)

The angle measured in degrees from the X-axis in a
counter-clockwise direction at which the centered
symbol or label is to be written

0 then N characters will be drawn, pen is 1ifted
prior to moving to X, Y
N = -1 the pen is lifted prior to moving to draw a
centered symbol
= -2 the pen is dropped prior to moving to draw a
centered symbol

=
\'4

=
1

o [o

o a 4+ X & 4
2 3 4 5 6

Z Y X X X | =X
8 9

10 I 12 13 |4

Figure 1

PLOTSYMB Centered Symbols




4., ROTATEXY
ROTATEXY is used to rotate the axis of the plot 90 degrees counter-
clockwise resulting in the X-axis becoming parallel to the long dimension
of the plotter paper. A call to this subroutine is irreversible and can
be made only once during the running of a program. After a call to ROTATEXY
a call to PLOTINT with the parameters (0., -30., LUN) should be made to
reset the coordinate axis to the right edge of the plotter paper. If used,
this subroutine should be the first plotter subroutine called or should only
 be made when the pen is at an origin. There aré no parameteréfor this sub-
routine.
5. MERCMAP
MERCMAP is a general purpose subroutine used to generate an
annotated Mercator grid on the plotter. It interactively asks the user
for information concerning the latitude and longitude 1imits, scale in
inches per degree of longitude and grid spacing in minutes as well as the
data file name and plot label (Example 1, Page 7). Underlined characters are
printed by the subroutihe MERCMAP. MERCMAP will attempt to fit the grid
on the plotter paper with the longitude lines parallel to thevlength of the
paper. If the grid will not fit, the program will rotate the grid 90 degrees
and try again. If the minimum dimension exceeds 26 inches, the program will
ask for the map parameters again, enabling the user to split the map grid into
sections or change the scale. MERCMAP calls the function MERIDPTS.
Subroutine MERCMAP contains the following declarative statements
for the return of input values back to the calling program:
REAL MINPTS, MAXPTS, LATINCH, LONGINCH, MAPSCALE
REAL MSD60, MINLAT, MAXLAT, MINLONG, MAXLONG
COMMON MINPTS, MAXPTS, LATINCH, LONGINCH, MAPSCALE
COMMON MSD60, MINLAT, MAXLAT, MINLONG, MAXLONG




Parameter Type Description

MINPTS F.P. MERIDPTS (MINLAT)

MAXPTS F.P. MERIDPTS (MAXLAT)

LATINCH F.P. MAPSCALE* (MAXPTS-MINPTS)/60.

LONGINCH F.P. MAPSCALE™* (MAXLONG—MINLONG)

MAPSCALE F.P. Inches per degree longitude

MSD60 F.P. MAPSCALE/60.

MINLAT F.P. Decimal degrees for south edge of map

MAXLAT F.P. Decimal degrees for north edge of map
MINLONG F.P. Decimal degrees for west edge of map (0-360)
MAXLONG F.P. Decimal degrees for east edge of map (0-360)

LABEL PLOT FOR?
PETERSON

INPUT _FILE NAME
Y69FEB

GILVE THE FOLLOWING:
NLAT __SLAT __ WLONG ELONG SCALE GRID
3DOOM =4DDOM -90DOOM -80DOOM 4.000  60Y

DO YOU WANT A RAPIDOGRAPH PEN - YES OR NO
NO

Example 1
MERCMAP QUTPUT

6. MERIDPTS (ALAT)

MERIDPTS is a real function which returns the value of the merid-

ional parts equivalent to the latitude ALAT according to the Clark spheroid of
1866 from the formula (Bowditch, 1958, p. 1186):




5 6

4
M = a log_ 10 Tog tan (45° + %& - a(e“sinL + %—sin3L + %—sin 5

L)

where

M is the number of meridional parts between the equator and the given
latitude,

a is the equatorial radius of the earth in minutes of arc,

L is the latitude in radians,

f is the flattening of the earth, and

e is the ellipticity (e = /§¥:¥§-).

~ MERIDPTS is used by the mercator map plotting programs (Gemperle,et.al., 1076)
to determine the location of data points to be plotted and by MERCMAP for drawing

mercator grid. MERIDPTS must be declared a REAL function in the calling program.

Parameter Type Description
ALAT F.P. Latitude in decimal degrees
MERIDPTS F.P. OUTPUT - equivalent to M above

B. Date and Time Subroutines
The first five of these date and time subroutines comprise a package
for the conversion of date and time to integer tenths of minutes from the
beginning of the year and back in various formats. The sixth gets the current
time from the computer in A8 Format and the seventh zeros the blanks in
either A4 or A8 Format BCD variables.
1. LEAPYEAR (IYR)
LEAPYEAR initializes a month table to a non-leapyear and then
checks the parameter IYR (a two digit year in the twentieth century) to see
if it is a leapyear and, if so,modifies the month table to reflect the leap-

year. The month table MTABLE is in LABELED COMMON for use by the rest of




the date and time subroutines in this package. The starting year IYR
modified to become a four digit year is also saved in the same LABELED
COMMON. This should be the first subroutine called when using these

subroutines to initialize MTABLE.

Parameter Type Description
IYR I Integer year (two digit)
MTABLE I OUTPUT - Array dimensioned (12) in LABELED COMMON

which contains the Julian day number of the last
day of the preceeding month

ISYEAR -1 QUTPUT - Integer starting year (4 digit) follows
MTABLE in the LABELED COMMON

2. NGDCTIME (YRMODAY, HRMN10)
The function NGDCTIME returns the integer tenths of minutes since
the first of the year (ISYEAR). This function requires that the month

table MTABLE has been initialized by a call to LEAPYEAR. A fatal error

message is written if the parameters refer to a time later than February 28

of the year following ISYEAR initialized by LEAPYEAR.

Parameter Type Description

YRMODAY I Six digit year, month and day

HRMN10 I Five digit hour, minute and tenths of minutes
NGDCTIME I OUTPUT - integer tenths of minutes since the first

of the year specified by LEAPYEAR (ISYEAR)

3. ITIME (YRMODAY, HRMNSC)

This function is exactly the same as NGDCTIME except that the
second parameter contains seconds instead of tenths of minutes. The value
returned is still tenths of minutes since the first of the year. This
function also requires that the month table MTABLE has been initialized by

a call to LEAPYEAR. A fatal error message is written if the parameters
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refer to a time later than February 28 of the year following ISYEAR initial-
jzed by LEAPYEAR.

Parameter Type Description

YRMODAY I Six digit integer year, month and day
HRMNSC I Six digit integer hour, minute and second
ITIME I OUTPUT - integer tenths of minutes since the

first of the year specified by LEAPYEAR (ISYEAR)
4. IDTG (IYR, ITIME, YRMODAY, HRMN10)
This subroutine converts the two digit year (IYR) and time (ITIME)
since the beginning of the year in tenths of minutes back to year, month,

day (YRMODAY) and hour, minute and tenths of minutes (HRMN10). The para-

meter ITIME is usually the output from the function NGDCTIME or ITIME.

Parameter Type Description
IYR ‘ I Integer year (two digit)
ITIME I Integer tenths of minutes since the beginning of
the year (output from ITIME or NGDCTIME)
YRMODA I Six digit integer year, month and day
HRMN10 I Five digit integer hour, minute and tenths of
minutes

5. ADTG (YR, ITIME, YRMODAY, HRMN10)
This subroutine is the same as IDTG except that the output is
in BCD; useful, for example, for annotating plots. The output is BCD with

leading zeros inseited by the function ZB (see following).

Parameter Type Description
YR I Integer year (two digit)
ITIME I Integer tenths of minutes since the beginning
of the year (output from ITIME or NGDCTIME)
YRMODAY A6 Six character year, month and day in BCD
HRMN10 A5 Five character hour, minute and tenths of

minutes in BDC
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6. ARMYTIME (X)
The subroutine ARMYTIME returns the time of day from the CDC 3300
clock in the real variable parameter "X" in BCD. The format is bbHHMMbb

where b is a blank, H is an hour digit and M is a minute digit.

Parameter Type Description
X A8 The time of day between 0000 and 2400 is returned
in BCD

7. 1ZB (I) or ZB (A)
This subroutine with entry points for both a real BCD argument or
an integer BCD argument, zeros the blanks of the argument. For example, it

is used to change blanks to zeros in date and time BCD variables.

Parameter Type Description
I A4 Integer BCD argument for the integer function IZB
A A8 Real BCD argument for the real function ZB
178 A4 QUTPUT - blanks are zeroed
ZB A8 OUTPUT - blanks are zeroed

C. Arithmetic Functions
These three arithmetic functions are standard Fortran Library functions
but are not included on the 05-3 Fortran Library. We have, therefore,
jmplemented them for the geophysics library.
1. AINT (X)
AINT returns the integer portion of a floating point number. It

is equivalent to: AINT (X) = FLOAT ( IFIX (X)) (McCracken, 1965).

Parameter Type Description
X F.P. The real argument
AINT F.P. OUTPUT - the sign times the largest integer less

than or equal to the absolute value of X




12

2. ATANZ (Y, X)

ATAN2 computes the value of the arctangent of Y/X returning a value
between -PI and +PI. It simply extends the range of the single parametered
ATAN function. The 0S-3 Fortran Library function ATAN (CDC, 1965) is used
to compute the arctangent in the range -m/2 to +m/2. ATAN2 determines the

proper quadrant and modifies the angles accordingly (IBM, 1968).

Parameter Type Description
Y F.P. The ordinate
X F.P. The abscissa
ATAN2 F.P. OUTPUT - Arctangent (Y/X) between -PI and +PI

3. AMOD (X, Y)
AMOD returns the value of X modulus Y for two real arguments.
This is equivalent to AMOD (X, Y)=X - AINT (X/Y)*Y. This is a real valued,

real parameter version of the MOD function (IBM, 1968).

Parameter Type Description
X F.P. The first parameter
Y F.P. -‘The second parameter
AMOD F.P. Output - equivalent to X-AINT (X/Y)*Y

D. Control Functions
These functions 1hteract with the 0S-3 operating system and are peculiar
to it. They do sucn things as UNEQUIP files, call the operating system, and

zero core memory (also see Skinner, 1970).
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1. FWSP (LUN)

The subroutine FWSP causes the present position of the specified
LUN to advance one physical record. It is only legal when the LUN is EQUIPPED
to an input device.
Parameter Type Description

LUN I Logical Unit Number of the input device
to be forward spaced one physical record

2. ISTATUS (LUN)
This integer function returns the Logical Unit Number status to

the calling program.

Parameter Type Descrintion
LUN I Logical Unit Number to which the returned status
applies
ISTATUS I Bits are returned as defined below

The upper three octal digits contain LUN status as follow:

BITS STATUS
40000000 File protected
20000000 Load point
10000000 End of data
04000000 End of file
02000000 Destructive read
01000000 Binary record
00400000 Abnormal/Unavailable
00200000 Seek error
00100000 Saved file

The lower four bits contain the hardware type as follow:

0000 Unit not equipped
0001 File

0010 Line printer

0011 Card punch

0100 Card reader

0101 Mag tape

0110 Teletype

0111 Plotter

1000 Null

1007 TV

1010 Random access file

1011 Task
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3. RELEASE (LUN)

RELEASE deletes all of the data associated with the Logical Unit
Number (LUN). The Logical Unit (LUN) should be equipped to a file or an
output device such as a card punch, line printer or plotter. This function
is useful for killing the data going to the plotter or line printer prior

to unequipping the LUN.

Parameter Type Description
LUN I Logical Unit Number of the file or output

device from which the data is to be released
4. RESET
RESET does an 05-3 Control Mode "UNEQUIP" to all logical units
between 0 and 49 inclusive. It is often used by programs with internal calls

to the EQUIP and UNEQUIP subroutines. There are no parameters for this

subroutine.

5. MI

MI stores the address of the last Fortran call to MI in location
135 enabling a user to resume his program at the point of the last call to
MI by entering 0S-3 Control Mode and typing "MI". It is often used by call-
ing programs to recover from normally fatal errors in the typing of data file
names. There are no parameters to this subroutine.

6. ZAP (IPAGE)

This subroutine zeros a page (2048 words) of core on the CDC 3300
running under the 0S-3 operating system. There are sixteen pages of core
(32,768 words) normally available to a user running Fortran, numbered 0-15.
Parameter Type Description

IPAGE I The page to be zeroed normally 0-15
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7. SBJP
SBJP returns the user to 0S-3 control mode, effectively termin-
ating the execution of the job. It is equivalent to "CALL EXIT" except that
the "END OF FORTRAN EXECUTION" message is not sent to the standard output
device. There are no parameters and the user is left in 0S-3 Control Mode.
This subroutine is often used to abort the users job on a fatal error.
E. Misc Subroutines
These subroutines preform a specific function for geophysics programs.
The first converts the revolutions of the R/V YAQUINA's engines to speed in

knots and the second accesses the Mathews table (*MATAB) of corrections for

the velocity of sound in water.

1. SPEED (ISREV, IPREV, NDATE, NTIME)

This subroutine computes the speed in knots of the R/V YAQUINA
given the starboard and port engine revolutions. The date and time para-
meters are used for error messages. A new speed function will be generated

for the R/V WECOMA in early 1976.

Parameter Type Description
ISREV I Starboard engine revolutions
IPREV I Port engine revolutions
NDATE I Integer date for output with error messages
NTIME I Integer time for output with error messages
SPEED F.r. Output - speed returned between 0.0 and 10.3 knots

2. GETMATAB (MZ, ITAB(2), IEND)
GETMATAB reads the Mathews zone table (Bialec, 1966) for the area

"MZ" from the Random Access File (RAF) "*MATAB", and puts it in the integer
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array "ITAB". If the area "MZ" is not on the RAF, "*MATAB", then an error
message is written and the user is aborted. Presently Mathews zones 23-25
and 41-45 are included on the saved public random access file "*MATAB" .
The table *MATAB contains corrections to the velocity of sound assuming an
initial velocity of 1500 meters per second (See appendix B). A sample

program (ZORK) for reducing fathoms to corrected meters is included on page 43.

Parameter Type Description
MZ I The Mathews zone to be read from the RAF
ITAB I OUTPUT - The array (dimensioned (60)) to return
the Mathews zone table
IEND | OUTPUT - The integer length of the mathews zone
table "MZ"
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FORTRAN VERSION Z,13 11765775 2243
SUARPQUTINF MERCMAP
THIS SU3RNUTINE DRAWS & MESCATOR GRID ON TEHE PLOTTER. TIT
QUEPRTES THE USSR FNR THE MAP PARAMETERS AND LEEAVES THEM IN
cNMMn FCR THE CALLING PROGRAM,
SOUTHE®N LATITUNES AND WFSTERN LONGITURES ARE NEGATIVE.
MEQCHAP WILL WOPK ACROSS BOTH THE DATELIME ANC GREFNWICH
MERIDT AN,
COMMON  MINPTS, MAXPTS, LATINCH, LONGINCH, MAPSCALE
COMMCN MSNBL, MIMLAT, MAXLAT, MINLONG, MAXLCNG
REAL MINPTS, MAXPTS, LATINCH, LONGINCH, MAPSCALE
PEAL ¥SNst, MINLAT, MAXLAT, MINLONG, MAXLONG
PELL LAT, MIN, MERIODPTS
DIYFNSION. 3C0(8), ABCD(10)
NIMENSTAN TALASEL(2), FORM(4), FORMR(3)
ENJTVALENCE (ALARBEL, TALABEL)
EQUTVALENCE (BCD,A3CD)
INTEGER PENUP, PENDOWN
FOR PAPICNGRAPH PEN ON THE PLOTTER
FOoRMR (1) = RH MEDIUM
FORMR (2) = 8HRAPIOOGR
FORMR (3) = 8HAPH PEN,
FOP PLOTS LONGER THAM 60 IMCHES.
FORM (1) = SHFOLLOWIN
FooM (23 = 38HG PLOT
. FOA™ (4) = 8H INCHES.
CONES FOR THE PLOT DRIVER SUBROUTINES
PENDOKWN = 2
PENUP = 3
PUT NATE &0 TIME INTO THE LABEL ARRAY
CALL DATE (A8CODI(3))
CaLL ARMYTIME (ABCD(13))
DONzT GET ARQRTED SECAUSE LUNS WERE LEFT EQUIPPEC
CALL RESET
CALL EQUIP (17,8HLP )
WRITE (51,135)
LAREL THE PLOT AND LP SO YOU CAN GET IT BACK

155 FOPMAT (#JLASEL PLOT FORAZ)

READ (63,184) B8CD
WRITE (17,127) ABCO
GET THE OATA FILE
WRITE (51,10G3)
WRITE (17,4,1358)

108 FOMAT (2CINPUT FILE NAMEZR)

READ (674104) ANAME
WRITE (17,107) ANAME
CALL EQUIP (1,ANAME)
CALL ENUIP (1G,8HPLOT )
10 WRITE (61,100}
WRITE (17,100)
LONGS WEST ARE NEGATIVE AND LATS SOUTH ARE NEGATIVE

18
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100

1c1

C TH
C Gt

109
c MA

C MA

c TA
C Ca
12
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15

117

114
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115
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FOPMAT (2CGIVE THE FOLLOWINGtZ,/.

1 ? MLAT SLAT WL ONG ELONG SCALE GRIDZ4/.
2 ¥ 7 M N M 0D M - M M2)
FEAD (HO,201) MAXLAT, MAXLATM, MINLAT, MINLATM,

1 MINLONG, MINLONGM, PFAXLONG, MAXLONGM,
2 MLPSCALE, DEC, MIN

FORMAT (F3.G.Y.IZ.X.F?.C.X.IZ.XoF&-GoY.IZ.X.Fh.GoXoIZo
1 XeF2aloXeF3a3sFtel)

IS TS A FUNNY WAY TQ GET MAPSGALS, BUT IT IGNORES THE
CIMAL FNOINT, A4S IT MAY NOT BE THERE .

MAPSCALE = MAPSCALE + DEC

WRTTE (17+179) MAXLAT, “MAXLATM, MINLAT,

1 MIMLATM, MINLONG, FINLONGM,

2 MAXLONG MAXLONGM, MAPSCALE,

kS MIN
FO?MAT(¢+¢.F3.O.rOt.IZ.tMt,F3.3.rDr.IZ,1N1.F&.3.101.12o
1 tMi.Fh.G.rDr.IZ.th.ﬁe.?,Fh.C)

KE NFCIMAL NEGREFS QUT OF THE DEGREES ANC MINUTES.

MINLAT = MINLAT + SIGNF (FLOAT (MINLATM) 4MINLATY / 60,
MAXLAT = MAXLAT + SIGHNF (FLOAT(MAXLATHY ,MAXLATY / 60,
MINLONG = MINLONG + SIGNF (FLOAT (FINLONGMY 4 MINLCNG) / 60 .
MAXLONG = MAYLONG + SIGNF (FLOAT (MAXLONGM) s MAXLONG) 7/ 60C.
IF (MAXLAT . LE. MINLAT) GO TO 19
KE LONGS § TO 360 TO THE EAST
IF (MINLONG +LT. G.) MINLONG = 360, + MINLONG
IF (MAXLONG JLT. J.) MAXLONG = 360, + WMAXLONG
KE CARE 0OF CROSSING GREENWICH - MAXE LONGS GO TO 720 DEGS.
IF {(MINLONG .LT. MAXLONG) GO TO 12
MAXLQONG = MAXLONG + 360.
LCULATE MAP VARTIATGLES
MIN = MIN / 60,
MSD8) = MAPSCALE / 60,
LONGINGH = MAPSCALE *# {MAXLONG = MINLONG)
MINPTS = MERIDPTS (MINLAT)
MAXPTS = MERTDPTS (MAXLAT)
LATINCH = MSD60 * (MAXPTS - MINPTS)
KE NARFE OF FELT TIP PENS
WRITE (61,117)
WRITE (17,117}
FARMAT (2300 YOU WANT A RAPIDOGRAPH PEN = YES OR NO#)
READ (60s114) IANS
FOIMAT (AGL)
WRTITE (17.116) TANS
FORMAT (X,A4)
IF (IANS .EQ. 4HNO ) GO TO 17
IF (IANS JEQ. LHYES ) GO TO 16
WRITE (61,115}
WRITE (17,115)
FORMAT (#0ILLEGABLE RESPONSE - TRY AGAINZ)
GO TO 15




101
162
103
iCa
105
106
107
108
109
119
1it
112
113
114
115
116
117
1138
119
120
121
122
123
124
125
126
127
129
129
139
131
132
133
134
135
136
137
133
1393
149
142
142
143
1406
145
146
147
148
149
1590
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16 CALL FORMS (1T, FORMR)
INITIALIZE THE PLOTTER
CALL FLOT (1e, Ces -3)
CALL PLOTSYWR (Cnv °2v' -219 ABCD’ 009 BC‘)
INITIALIZS PEN POSITIONS
YORG = 3.
X0RG = 3.
IF MA® WILL FIT WITH LONGITUDES PARALLEL TC THE PLOTTER
PAPER ROLL GO TO 25
IF (LCNGINCH .LE, 27.) GO TO 25
IF MAP WILL FIT WITH LATITUDES PARALLEL TO THE PLOTTER
PAPER ROLL 60 TO 2°
IF (LATINCH JLE. 27.) GO TG 2C
SORRY ARQUT THAT =-- GUESS AGAIN
WRITE (614113)LATINCH,LONGINCH
WRITE (17,113) LATINCH, LONGINCH
113 FORMAT(2 MAP IS #,F7.14% BY 24F7.1)
' WRITE (A1,132)
WRITE (17,102)

20

102 FORMAT(#- ONE DIMENSION MUST BE LE 27 IN. == TRY AGAIN®)

GC 70 1¢
19 WRITE (H61,110)
WRITE (174110)
41410 FO2MAT (20ERROR IN LATITUDES -~ TRY AGAINZ)
GO TO 110
ROTATS THE X=Y AXIS 90 DEGREES COUNTER CLOCK=-WISE
20 CALL PLOT (Jey Cey =3)
CALL ROTATEXY
YORG = =-3C.
X3RG = Q.
CALCULATE THE LENGTH OF THE PLOT AND LET THE OPERATORS
KNAW TF GRFATER THAN 53 INCHES.
25 AMAX = LONGINCH
IF (LATINCH .GT. LONGINCH) AMAX = LATINCH
ALENGTH = aMAX + 16
ENCODF (B,111,FORM(3)) ALENGTH
111 FORMAT (FR,.Q)
IF (ALENGTH .GT. €3.) CALL FORMS (10,4 70ORM)
GET THE CRIGIN FOR THE MAP GRID
CALL FLOT (XORG, YORG, =3)
CALL FLOT (3ss 1le, =3)
LETS LAREL IT AGAIN WITH INFORMATION CONTERNING THE MAP,
AREL, DATA, ETC.
WRITE (61,103)
WEITE (17,133)
103 FORMAT (23GIVE THE PLOT LABEL =-- UP T3 80 CHARS.#)
READ (60,10%) (ABCD(I),I=1,10)
WRITE (17,107) (ABCD(I),I=1,10)
107 FORMAT (2 #,11A3)
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151 104 FOSMAT (210A3)

152 YLINE = 0.

163 CALL FLOTSYMB (C‘o"l-'-21'BCD’Co9307

154 C FRAM YERE TO L.0OGC40 PLOT AND ANMOTATE THE LONGITUDES
155 GO TO 31

156 30 YLTNE = YLINE ¢ MAPSCALE * MIN

157 C PLOT A LCNGITUDE FROM NORTH TOQ SCUTH

158 31 CALL ELOT (YLINE, LATINCH, PENUP)

1593 CALL PLOT (YLINE, 0.y PENDOHWN)

161 TEMP = MINLOMG + YLINE / MAPSCALE

161 IF (TEMP .GT. 4180.) TEMP = TEMD - 360,

162 JTEMPL = TESMP + SIGNF (.01, TEMP)

163 ITEMP2 = ABS{TEMP - ITEMP1) * 60. + .C1

164 ENGCODE (R.106,ALABEL) ITEMP1, ITEMP2 : :
165 IF (JNOT. ITFMP2) IALABELI{2) = IALASEL(2) + 608
166 106 FO?MAT (I5,X.12)

167 CALL FLOTSYM8 (YLINE=eS5+=225ye14sALABEL ¢Ges8)
168 YLINE = YLINF + MAPSCALE * MIM

169 IF (MIN «EQe %e0) YLINE = LONGINCH

170 TF (YLINE - LONGINCH .GT. 1) GN TO &0

171 C PLOT & LCNGITUDE FROM SOUTH TO NORTH

172 CALL FLOT (YLINE, 0.sPENUP)

173 CALL PLNT (YLINE,LATINCH, PENDOWN)

174 TEMP = MINLONG + YLINE / MAPSCALFE

175 IF (TEMP .GT. 1R33.) TEMP = TEMP - 3581,

176 ITEMFL = TEMP + SIGNF (.01, TEMP)

177 ITSME2 = ABS(TEMP - ITEMP1) * 60, ¢ ,01

1748 ENCODE (R,11H,ALABEL) ITEMP1, ITEMPZ

173 IF (<NOT. ITEMP2) IALABEL(2) = IALABEL(2) + 608
180 CALL FLOTSYMB (YLINE=.5,LATINCH+.25y+144,ALABELy(e+8)
181 IF (YLINE = LONGINCH .LT. =-.1) GO TO 30

182 C FROM HERE TO L.GCC63 PLOT AND ANNOTATE THE LATITUDES
183 40 CALL PLOT (LONGINCH, 0.y PENUP)

184 LAT = MINLAT

185 GO TO 51

186 50 LAT = LAT + MIN

187 54 XLINE = MSD6C * (MERIDPTS (LATY = MINPTS)

188 C PLOT A LATITUOE FROM EAST YO WEST

189 CALL PLOT (LONGINCH, XLINE, PENUP)

190 CALL PLOT (JeyXLINE, PENDOWN)

191 ITEMFL = LAT + SIGNF(.G1,LAT)

192 ITEMP2 = ARS(LAT - ITEMP1) * 60. + .01

193 ENCODE (8,136,ALABEL) ITEMP1, ITEMP2

194 IF (JNOT. ITEMP2) IALABEL(2) = IALABEL(2) + 608
195 IF (.NOT. ITEMP1 .AND. .NOT. ITEMP2) ALABEL = 8H EQUATOR
196 COLL FLOTSYMB (=1¢3XLINEyo14sALABELQes8)

197 LAT = LAT + MIN

198 IF (MIN (EQ. 0.0) LAT = MAXLAT

199 IF (LAT = MAXLAT .GT. .1) GO TO 680

208 XLINE = MSD60 ¥ (MERIDPTS (LAT) = MINPTS)
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201 € PLAT A LATITUNE FRNM WEST T0 EAST
202 CALL FLODT (J..XLIME, PENUP)
203 CALL PLOT (LONGINCH, XLINE, PENDOWN)
204 ITEMPL = LAT & SIGNF(,01,LATY
205 ITEMP2 = A3S(LAT - ITEMP1) * Bl. + 01
206 ENNODE (8,106,ALABEL) ITEMPL, ITEMPZ
247 IF (LANOT. ITEMP2) TALABZL(2) = TALABEL(2) + 668
208 IF (4NOT, ITEMPL (AND. oNOT. ITEMP2) ALABEL = 8H EQUATOR
209 CALL FLOT SYMA (LONGINCHoXLINEyellsALABEL+0.+8)
213 IF (LAT = MAXLAT LT, =.1) GC YO 538
211 63. CONTINUE
212 RETURN
213 END
LENGTH OF SU3PROGRAM 81746

LENGTH OF COMMON

6332¢4
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C
c
C

FUNCTTON MERIDPTSILAT)
THIS FUNCTION RETURNS A VALUE FOR THE MERPIOTONAL PARTS
EQUIVALENT TO THE LATITINZ ACCORDING TO THE CLARK SPHEROIOD OF
1866, (ROWDITCH 1958, PAGE 1186).

REAL MERIDPTS, LAT

©AQLAT = LAT / 57.29573

SINE = SIN(RAOLAT)

MEITINPTS = 7915.70446R ¥ ALOG10 (TANF (4 7A5398+RACLAT/2.))

1 -23.268332 * SINE
-3.3525000 * SINE * SINE * SINE

V)

PETURN
END

0F SUBPRQGRAM 00076
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1 SURRQUTINE LEAPYEAR(YR)

2 C THIS SURPOUTINE CHANGES THE MONTH TABLE FOR LEAPYEARS
3 C INITIALIZES MONTH TABLE TO THE NORMAL YEAR SO THAT IT
4 C IS RECALLARLE.

5 COMMON /MTABLE/ MTABLE(12), ISYEAR

6 INTEGER YEAR, YR

7 MTABLE (1) = ¢

3 MTABLE (2} = 31

3 MTA3LE (3) = 59

10 MTABLE (4) = 90

11 MTABLE (5) = 128

12 MTA3LE (8) = 151

13 MTARLE (7) = 181

1% MTABLE (&) = 212

15 MTARLE (9) = 243

15 MTARBLE (1C) = 2723
17 MTARLE (11) = 334

14 MTARBLE (12) = 334

13 C ONLY 2 QIGIT YEAR IN CALL

23 YEAR = YR 4 1909

21 C ISYEA® IS STARTING YEZAR USED BY NGDCTIME, ITIME, ADTG,
22 ISYEAR = YR
23 IF (MOD (YEAR, 4)) RETURN

24 IF (.NOT. MOD (YEAR, 102)) GO TO 30
25 C A07 i TO MONTHS AFTER JAN FOR LEAPYEARS

2h 13 DO 20 I = 3, 12

27 20 MTABLE (I) = MTABLE (I) + 1

28 RETURN

23 30 IF (.NOT. MOD (YEAR, 4GG)) GO TO 10
30 RETURN

31 END

LENGTH OF SUBPROGRAM gg127

LENGTH OF COMMON MTABLE 40315

24

ICTG.
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1 FUNGTION NGICTIME(YRMNDAY, HPMINLIC)

2 C ENTER WITH YDCA® MONTH DAY AND HOUR MINUTE ¥ 10. EXIT wITH
3 C  TNTERE® (MIN * 17) SIMCF 3FEGINING OF YEAR. IF YEAR CHANGES
4 C F20% START OF YFAR HNGOCTIME IS FROM FIRST YEAR,

5 C I3YFaR IS THE STARTING YEAR, IT IS SET 8Y LEAPYEAR.

6 G IF LSAP YEAR IS NOT CALLED, IE FO® ONE TIME PROGRAMS ISYEAR
7 C OCEFAULTS TN 1399 NOT A LEAP YELR

3 COMMON /MTABLE/ MTARLE(12), ISYEAP

9 NATA (MTA3BLE = .s 31. 53, 93, 120, 151, 181, 212y 243,
19 1 273, 30ks 334D

11 DATA  (ISYEA® = 99)

12 INTEGER YRMONAY, HIMIN1G, Y2, NAY, HR

13 C EXTRACT THE YEAR, MONTH AND DAY
16 ~ YR = YRMODAY / 13G0C

15 MONM = (YRMODAY - YR * 195030} /s 1CC

16 DAY = MOD (YRMQODAY, 1CQ)

17 C EXTRACT THE HOURPS AND TENTHS OF MINUTES

18 HR = HRMIN1G / 13§30

19 MIN = (HRMINLG - HR * 1000)

23 C COMPUTE TENTHS OF MINUTES SINCE FIRST OF YEAR

21 NGNCTIME = ((MTABLE(MON) + [AY=1) * 24 + HR) * 600 + MIN
22 C FOR THE SECOND YEAR

23 IF (YR .GT. ISYEAR) NGODCTIME = NGDCTIME + {(MTABLE(12)+31) * 164UC
24 C CHECK FOR LATER THAN FEB 28, 23159150 OF SECOND YEAR

25 IF (NGDCTIME .LT. 61199398) RETURN

26 WRITE (61, 130)

27 100 FOMAT (#-TIME LATER THAN FEE 28, 221591505 OF SECOND YR#)
258 CALL SBuUP

29 END

LENGTH OF SUBPROGRAM 001365

LENGTH OF COMMON MTABLE 80615
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1 FUNCTINN ITIME (YRMODAY, HRMINESEC)

2 £ ENTER WITH YEAR MANTH DAY AND HOUR MINUTE SECOND. EXIT WITH
3 C  INTEGE® (MIN # 1{) SINCE BEGINING OF YFAR. IF YEAR CHANGES
L C FROM START OF YFAR ITIME IS FROM FIPST YEAR,

5 C ISYfA? IS THE STARTING YZAR, IT IS SET BY LEAPYEAR.

o) C IF LEAP YEAR IS NOT CALLED, IE FOR ONE TIME PROGRAMS ISYEAR
7 C DEFAULTS TO 1939 NOT A LEAPYEA-,

3 COMMCN /MTA3LE/ MTARLE(12), ISYEAR

g DATA (MTASLE = 3, 31, 59, 9%, 120, 151, 181, 212, 243,
13 1 273+ 3C4, 334)

i1 DATA  (TSYEZA® = gQ9)

12 INTEGER YRMODAY, HRMINSEC, YR, DAY, HR, SEC
13 C EXTRACT YFAP, MONTH AND DAY

14 ' YR = YRMOOAY / 100380

15 MON = (YRMODAY - YR * 10000) s 100

16 DAY = MOD (YRMODAY, 113)

17 C EXTRACT HOURS, MINUTES AND SECONDS

18 HR = HRMINSEC / 10J3(¢%

13 MIN = (HRMINSEC - HR * 134G00) 7/ 100

2] SEC = MOD (HRMINSEC, 100)

21 C CCYPUTE TIME IN TENTHS OF MINUTES SINCE FIRSY OF YEAR

22 ITIME = MIN ® 10 + (SEC * 1J0 7/ 60 + 5)/ 10

23 ITIME = ((MTABLE(MON) + DAY-1) ¥ 24 + HR) * 600 + ITIME
24 C FOR THE SECOND YEAR

25 IF (YR .GT. ISYEAR) ITIME = ITIME + (MTABLE(12) + 31)

26 C CHECK FOR LATER THAN FEB 28, 23159:50 OF SECOND YEAR

27 IF {ITIME .LT. $5113998) RETUIRN

28 WRITE (61, 103)

29 150 FOSMAT (#-TIME LATER THAN FEB 28, 23:59t50 OF SECONOD YR#)
33 CALL SBJP

31 END

LENGTH OF SU3PROGRAM 03164

LENGTH OF COMMON MTABLE 60015
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1 SU3ROUTINE IDTG (YR, TIME, YRMODAY, T)
2 T ENTER WITH YEAR, E.G. 72, AND TIME IN TENTHKHS OF MINUTES
3 S SINCE BEGIMNING OF THE YFAR (QUTPUT FROM NGDCTIME OR ITIME).
4 C EXIT WITH YR MQ DAY, HR MIN1J,.
5 COMMON/MTABLE/MTABLE(12) 4 ISYEAR
o) INTEGER T, YR, TIME, YRMODAY
7 T={MTABLE(12)+31)%144C0
8 C T IS TENTHS OF MINUTES IN THE YEAR
3 IF(TIME.LT.TIGOTO2
19 C FOR THE SECOND YEAR
it YR=ISYEAR+1
12 TIME=TIME-T
13 2 T=TIME/14401%
14 C T IS INTEGER NAYS
15 DO 4 I=1,12
16 IF(T.LTLMTABLE(I)IGOTO3
17 4 COMTINUE
13 I=13
19 C I IS THE MONTH
23 3 I=I-1
21 IDAY=T-MTARLE(I)+1
22 YRYODAY=YR*15J00+I*100+IDAY
23 C NEW T IS REMAINING TENTHS OF MINUTES OF DAY
24 T=TIME-T¥14400
25 C COMPUTE HOURS ANDO MINUTES * 10
25 IHP=T/635
27 MNT=T-TIHR*60(0
23 T=TIHR¥1C0L 3 #MNT
23 RETURN
33 END
LENGTH OF SUBPROGRAM 00153

LENGTH OF COMMON MTABLE €8015
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i SUBROUTINE ADTG(YR,TIME,YRMONAY,HPMNT)
2 C FNTER WITH YEAR, E.G. 72+ AND TIMF IN TENTHS OF MINUTES
3 C SINCE ZEGINNING OF THE YEAR (QUTPUT FRNM NGOCTIME CR ITIVME),
4 C EXTIT WITH YP MO DAY, HR MIM ANO TENTHS., OLTPUT IS IN 2AZ
5 C FORMAT WITH LFANING ZFROS.
5 COMMON /+TA3LE/Z MTABLE (12), ISYEAR
I4 INTEGER T, YR, TIME
3 T=(MTABLE (12)+31) %1445
9 C T IS TENTH3 OF MINUTES IN THE YEAR
13 IF(TIMELLT.TIGOTOR
11 C FOR THE SECOND YEAR
12 YR=ISYEAR+1
13 TIME=TIME-T
16 2 T=TINME/14L4TT
15 C T IS INTEGER DAYS
16 DO & I=1,12
17 IF(TLLT.MTASLE(I))GOTO3
13 4 CONTIANUE
19 I=13
23 C I IS THE MONTH, J IS YRMODA
21 3 I=I-1
22 IDAY=T-MTABLE(I) +1
23 J=YR¥1GNCC+I®10C+IDAY
24 C NEW T IS REMAINING TENTHS OF MINUTES OF DAY
25 T=TIME-T¥144350
26 C COMPUTE HOURS AND MINUTES * 10
27 I4P=7/630
28 MNT=T-TIHR*¥6GC
23 T=IHR¥*1JGO0+MNT
33 C CHANGE T TO HOURS MINUTES AND TENTHS OF MINUTES WITH
31 C LEADING ZERQOS - #A5% FORMAT
32 ENCODE(8,100,HRMNT)IT
33 1G0 FORMAT (IS5,3X)
34 C 7R ZEROES THE RLANKS IN THI REAL ARGUMENT
35 HRMNT = 78 (HRMNT)
36 C CHANGE J TO YEAR MONTH DAY IN #A6% FORMAT
37 ENCODE(84131,YRMODAY) U
38 101 FORMAT(I6,2X)
39 RETURN
490 END
LENGTH OF SUBPROGRAM 80176

LENGTH OF COMMON MTABLE 00015
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NO LINES WITH ERRORS

PAGE

1

AOMYTIMFE

IOENT
ENTRY

BRMYTIME
APMY T IME

AR L AL A R R AR RE S R R R R L R R R R N Y R N P ¥ Y F Y YR YR YYYY Y

rRR

*¥¥  THIS SUBRQUTIME REYTURNS THE CURRENT 24 HOUR TIME IN 2AR/%2
*¥¥®  FORMAT TQ THE CALLING FROGRAM,

X R

$¥® THE CALLING

LER

SEGUENCE TIS:

¥ CALL ARMYTIME (X)

sxe

¥*¥®  THF FORMATY OF THE RETURNED VALUE ISt
#¥® £ HHMM  f WHERE HH IS THE HOURS AND MM IS THE MINUTES

¥y

& & g K & & x

AA R AR RS EEE R R R L R R R Y P R R R ¥ I R S RIS PSS Y YN FT R Y Y PP

X1 EQU
ARMYTIME EQU
UJP
NI
T™Q
ANQ
ENA,S
nva
SACH
SQCH
T™Q
ENA,S
DvA
SHAG
DVA
SACH
SQCH
LOAG,
STAG,I
uJP
ATIME EQU,C
ocT
TEN ocT
PEOOOD  OCT
END

1

*
» 8

ARMYTIME, X1
378

378

0

TEN
ATIME+2
ATIME+3
228

0
P603060
- 24

TEN
ATIME +4
ATI 4E+5
¥4+3
gaX1
1,Xt

*

606000600,00006060
0G6copoL2
165144

ENTRY POINT

FOR THE RETURN

GET THE HOURS FROM RF 37
SAVE THE BOTTOM 5 BITS
CLEAR A

CONVERT TO DECIMAL

GET MILLISECS FROM RF 22

DIVIDE BY 60000
GOT THE MINUTES
CONVERT TO DECIMAL

GET THE WHOLE TIME
SEND IT BACK
RETURN
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LENGTH oF PRG 096
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00002 23553302
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28004 37003322 P
gcuos  3ACLLC2T P
0gce g11iguct
20007 31C777TV
90010 S5%1(03C7 P
J0o11 25500309
foc12 45£0%323 P
00013 13303030
05014 370500522 P
90015 360060021 P
00015 13002032
p00L17 21000504 P
ggges

gacas

g0c22 63606061

NO LINES WITH ERRORS
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PAGE

(SR AN o

1

8

ryx

*#+%  THIS FUNCTION ZERCS CUT THE BLANKS
*s¥ T78 FOR AN INTEGER ARGUMENT AND ZB FOR A REAL

INENT
ENTRY
ENTRY

¥¥¥  APGUMENT,

*Ex

Z8
ra:
178

¥¥¥  CALLING SEQUENCE?

¥ ¥
ry ¥
r¥ %
LR J

ENTRY FOR REAL ARGUMENTS

ENTRY FNR INTEGER ARGUMENTS

¥¥44¥¥¥¥#444¥¥#4#¥¥¥¥".C!'—"-"!l-!ll-&'-"—'-'-l-'-!-!-'-'-¥!¥¥'-'-""-44.-'-'—'—'—.-.-".-.-.-'..-

(60B2S) OF THE ARGUMENT

{DOUBLE WORD)

¥

L IR B I B I B N B

T E S SRR E RS R RS R R SR R RS R SRR RS L LR PP Y S SIS RSS2 S22 RIS S 2 2 2 )

X1
178

FINISH

8

TEMP
TEMP2
BLANKS

R = 78 (A)

J = IZ8 (I}

EQU 1

UJP L

L0l I178,X1
LNA,I 0.1
STA TEMP
LPA BLANKS
SCA TEMP
uJpP 1.,X1
UJP x %

LDI ZB,X1
LDAQ,I 04%1
STAG TEMP
SHAQ 24

LPA BLANKS
SGCA TEMP2
SHAQ 24

uJpP FINISH
AsS 1

BSS 1

ocT 60606060
END

ENTRY FOR INTEGER ARGUMENTS

FOR RETURN FROM IZ8
GET THE ARGUMENT

AND (ARG, BLANKS)

EOR (AND (ARG,

RETURN

BLANKS) s ARG)

ENTRY FOR REAL ARGUMENTS
FOR RETURN FROM ZB
GET THE ARGUMENT

AND (ARGs BLANKS)

EOR (AND (ARG,

BLANKS), ARG)
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ASSEMBLER/0S3

Vi.0 11706775 1417

LENGTH OF PRG JU63s
¢00G3 P
L0001
009008 01677777
60001 S541¢0000 P
50002 255C00C1
90£03  §3000323 P
15606 5000021 P
009C5 2550700
33595 03LG017 P
03507 6300030621 P
90310 45003521 P
Q0c11 00777777 X
09¢12 77003624 P
90013 54%1.0307 P
005014 62550001
80615 16477777
gscie 16577777
gUc17 63500000
geoe2d  011003¢2
jce21
00523 La46{0c27 P
20024 1u7(0386
03625 755300375
pgfe2e T77EC01ICD
§0C27 40255151

NO LINES WITH ERRORS

PAGE

1

AVOD
A¥03
AINT

PRSI R R N YR R Ry I S Y R R R R S R R RS L RS R A R L RS R AR AL AR R Al

AMOD
IDENT
ENTRY
EXT

L X = 3

*sx  AMOD (X,Y) =

L X X

L X ]

X 23

»us 7 = AMOD

rER

X = AINTA(X/Y)

CALLING SEQUENCE

X, Y}

A §

* 8 & & & & %

I YIS LT R R R R R R R R S S R R R R R R RS Rl RS S R LR R it Ll A Ll

X1 EQU
AMOOD uJpP
LNI
LOAQ,I
A7 J.EQ
STAQ
LNAG, T
AZJ.EQ
FOV
STAQ
RTJ

77

LDI
FMU,I
X0A,S
X0Q,4S
FAD,I
uJp
a8ss
ENA
ENQ
WRITE
SRJP
BCO
END

ZEROX
EXIT
TEMP
ERROR

EMESS

1

u
AM00, X1
1,.¥1
ERRQOR
TEMP
0,X1
7EROX
TEMP
Timp
AINT
TP
A 1004 X1
1,%1
-]

-3
0,1
29X1
2
EMESS
)

61

ENTRY POINT

AQDRESS OF X INTO X1
GET Y

CHECK FOR ZERD

SAVE IT

X INTO (AQ)

FIX FOR WHEN X = 0.
DEVIDE BY Y

TO TRUNCATE

AINT EATS X1
TRUNCATEOD X/Y TIMES Y
COMPLEMENT (A)
COMPLEMENT (Q)
SUBTRACK X/Y*Y FROM X
RETURN

ABORT

6,~ERROR IN AMOD Y=0 ABORT

€€
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LENGTH OF PRG L5077

061
a0005 01077777
0001 541(Q2G3y P
90632 23552302
30003 LL0LQ3C5 P
30504 14700513
goccs T2077777
#50Cc6 01100001

NO LINES WITH ERRCRS

PAGE

ISV o

OO @NONOFE

12
13
14
15
16
17
18
19
20

1

FUSF

INENT FHSFE
FNTRY FWSFE
R T e T Y R RS RS R R S SRRl bl btk

#*¥%  THIS SURRQUTINE EXECUTES A FORWARD SPACE ON THE LUN .
¥ »
*%% CALLING SEQUENCE! *
LX X 3 L d
wrx RTJ FusP *
*x¥ CALL FWSP (LUN) *
LR X 2 »

P T s I Ty Ty e R R R R R R R RS A LR R

X1 £Qu i
FWsSP uJP A ENTRY POINT
LoI FUSP,X1 GET THE ADDRESS
LDA,I 0,x1 GET THE LUN
SWA L UN
ENQ 108
LUN CNTL A D0 THE FUWSP
UJP 1,41 RETURN
END

143



ASSEMBLER/OS3
LENGTH OF

11706775 1418

CDC DD D
IO OO
YOI DI
[en Yo Y5l ] SF¥ws ¥ Snigio ]
TN & i
O~ END
IV EFOE R
P OVNC IR CY
I I I ND
O N ~ND
€ NI LID NI
N ECIECINO
> NSO N

OR~NINE N OOLENDN NTOR D O BN NV

MPOTOMNIMININY  PIPITU S 2 2 A B S b s

VI VISP FEEFFfWWNWWHNNNAWNNN
N OWRNOVIE GRG0 R NN WV

NO LINES WITH ERRORS

*¥ ¥
¥
¥
L
L2
¥y
LR 2 J
L X 23
¥ ¥

l-¥4¥¥¥¥#4444¥'*4#3'-444’!"44!¥l¥*¥$!¥"‘¥¥¥¥¥¥¥¥¥’444¥¥¥l'¥"¥""‘ll'l!'l

X1
ISTATUS

LUN

UJP
X R Y R R R R S R

¥ ¥ ¥
¥ x
L X J

LA R J

RIS R R RS KX LR L R 2]

HE STATUS BITS_OF THE LUN IN
THE HARDWARE TYPE ARE AVAILABLE T0

0O

& XKCITCH K
Ce N &
ZxXH

He K

#><

XX S R TR LEE SR E RS

THE BIT ASSIGNM

m

RETURNEODO ARE?®

~n&E

IO E D30
L OO OM?

HADCINDCIRA DA EIS DI I ) DM Iy
O oocoooaams

Z OO LMOCIL,

- OOIOMOEDOD

THE BOTTCM & BI

%]

IN HARDWARE

AR OOOOOOD0 — OOOCOGR

RIS pd B2 2 DD
KPP IO P OO OO

X R R RS E L SRR

¥¥¥¥¥¥¥¥444¥¥"l¥¥"—4¥¥¥~¥¥-¥¥¥4!¥'¥¥'!"!'¥"'."

»
¥
»
¥
¥
.
¥
L
L d
»

ENTRY POINT
FOR THE RETURN
GET THE LUN

GET THE STATUS
RE TURN
¥4444¥¥¥¥¥¥4¥¥¥!¥¥til'l§l¥¥!ll¥l‘¥
»
»
»
FILE PROTECT »
LOAD POINT *
END OF DATA »
END OF FILE *
NESTRUCTIVE READ »
8TN RECORD READ ¥
ASNORMAL / UNAVAILABLE v
SEEK ERROR .
SAVED FILE :
TYPE AS FOLLOW? :
UNIT NOT EQUIPPED *
FILE .
LP M
cP *
CR »
MT .
TTY .
PLOTTER »
NULL .
TV *
RAF .
TASK *
¥l¥!¥¥¥¥¥!!4¥!¥¥Vﬁ!!!!"¥¥!!!¥!!'l~!

Ge



ASSEMBLER/OS3 V1.2 11/56/75 14156

LENGTH OF PRG 2307

£33G60 °

000t
30000 01a77777
9Cais 23409363 P
30002 4&(CLQdC4e P
33603 1470D9C3
30004 72077777
90005 541003C0 P
030906 01100001

NO LINES WITH ERRORS

PAGE

n =

W2 NN e

13

12

14
15

17
18
13
20
21
22

1

RELEASF

TOENT RPELEASE

ENTRY RE_EASE
R Y R S I R R T I P P R SR S S R S RS S S I R L L
¥y ¥ ¥
*#¥  THIS SUBRQUTINE FXECUTES AN 0S-3 CONTRQOL MNDE RELEASE .
¥¥®  ON THE SPFCIFIED LUN. IE THE LENGTH OF THE LUN BECOMES hd
#%% JERO. *
EE XS ¥
¥rx  THE CALUING SEQUENCE ISt hd
2 ¥ L d
rx ¥ CALL RELEASE (LUN) hd
rx »

[ Z 22 R R R S R R R R R I R N R S R S RS S RS RS R S S S S SR SRS 22 2 2 2 2 4

X1 EQU 1

RELEASE UJP,I A
LDA,T RELEASE GET THE LUN
SHA L UN
FNQ 3

LUN CNTL ¥ RELEASE IT
LCI RELEASE+1 FOR THE RETURN
UJdp 1,1 RETURN
END

9¢



ASSEMBLER/GSZ  Vi.D

LENGTH OF PRG

L0303

[FRIRIEVSY

totie
93003 g1C77777
00001 1314200009
30s02 1st1C30602
32023 712054008
0CCa%  J4iln30y
20705 JL000307
coces 35070315
30C37  0K100001
Q010 0:id38012
JjoeiL FL100dsis
39012 1.al04000
05C313 712046003
00314 04003502
00015 15249001
10016 34209062
g0C17 04002202
§a029 €14{03Cs

QR

T U

NO LIMES WITH ERRORS

Lul7

PAGE

1

RESET

INENT
FNTRY

PESET
RESET

R e Y Ly Y I R I A S S RS S R PP Y

EE

L3

*2r RESET UNEQUIPS ALL LUNS 0 THROUGH %9 AND RETURNS ¢
e THERF ARE NO PARAMETERS, *
o »
%% CALLING SFOQUENCE: ®
LS ¥
e CALL RESET ®
RIS 3
RS SRR RS LR SRR RIS RS RIS I IESS SRS RSP S S RES R RS R XL S Y 2R T ]
X1 Fou 1
X2 FQU 2
RESET uJar ¥ ENTRY POINT

ENT 9,%X2 LUN COUNTER
LOOPY ENT 2X1 FOR UMNEQUIP

XREQ 3.4%2 UNEGQUIP (X2)

ISE 0.X1 SKIP IF 0K

uJp *42 SKIP IF ERROR

ae Ok NO ERRORS

ISE 1aX1 CHECK FOR UNIT NOT EQUIPPED

UJp 74p FP BUT NOT SAVED

uJp 0K UNIT NOT EQUIPPED

ENT GyX1 FOR RFP ‘

XREQ 0+X2 RFP

UJp L.COPL TRY AGAIN
(614 INT 14X2 FOR NEXT LUN

ISE 5y X2 DONE WITH LOOPL

UJP LCOPL NO 00 NEXT LUN

UJdP I RESET RETURN

END

LE



ASSEMBLER/0S3 Vi.3 11/06/75 14ls
LENGTH OF PRG J33Ck
L0302 P
Jeeon 31677777
040631 23060940 P
00332 3Lu6I13
90683 04400300 P

NO LINES WITH ERRORS

MT

IDENT M1

ENTRY MI ENTPY POINT
R NN BN RN F P AU NN E N U PP S NIV U NN SN SN N NN PSS S U RN FFF S XU R YV R XA NN NS S XN F X F SRR X RN S
wuw

*¥¥ RETURN TC THE CALLING LOCATION IS BY TYPING CNTL A FOLLOWED BY
¥#+ fMIz AND A CARRIAGE RETURN.

¥¥¥

»

*+¥ THIS SUBSOUTINE ALLOWS THE USER TO RETURN TO THE LAST LOCATION .
®x¥ IN A PROGRAM FROM WHICH MI WAS CALLED. s
#*¥s  CALLING SEQUENCE! .
LE % 3 L
rxx CALL MI *
LR R *
LE X 2 »
»

»

»

T ES SRR EE R R R R LR EERE) FEFEUNNERSFARS AR R YDA FF SRR I YRR SN CA BN R XL NSRS IISR PN

MI uJP vz ENTRY
LOA M1 GEY CALLING ADDRESS
STA 138 IN 138 FOR A MANNUAL INTERRUPT
UJsP, I ¢ I RETURN
END

3¢



ASSEMBLER/0S3

LENGTH OF

06l
005014
gooo2
20033
J0C04
0635
06005

PG

co3do P

630061
GLu77777
204L073C0 P
L40C3JCH P
141C0006
71077777
541533037 P
01160408

V1.3 11736775

300C7

NO LINES WITH ERRORS

1415

PAGE

1

7AP

TOENT Zap
ENTRY Zap
LR X B L K 5 ll##l#l"'&{iil'-'-'-"'-#'-l“¥§¥¥¥¥¥¥¥¥¥¥¥¥¥¥-l'-"-"-"-UU"-U“UU‘UUU‘UU'-'-
¥ ¥
*+¥  THIS SUBFCUTINE 7EROES A PAGE (2048 WORDS) OF CORE
LE % J
L X R
#*x  CALLING SEQUENCE!
LR %
v CALL ZAP (I)
*xx  WHERE T IS THE PAGE AUMBER (0 - 15 FOR LOWER CORE).

L

« K X & 8 BEx N

¥i¥&&¥¥‘¥¥¥¥l‘¥l¥¥¥¥¥.'—l—¥¥¥¥4'~¥'~'~'~'~¥¥'~'~¥¥-¥-¥¥¥-¥¥-¥-¥¥-'~¥¥‘U#‘UUUU#UUUC.UUUUU’O

X1 EQU 1
ZAP UJP,I ¥
LNA,I 7 AP GET THE PAGE NUMBER
SWA P AGE
~ ENI 6+X1 FOR THE ZAP
PAGE XPEQ A ZAaP IT
LOI ZAP, X1 FOR THE RETURN
uJpP 1,X1 RETURN
END

6€
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LENGTH OF PRG Jouba

¢03Cu P

sgJce P
00000 01077777
00001 77620000

NO LINES WITH ERRORS

PAGE

N -

1

SRBJP

INEANT SRJP
ENTRY SeJP
LR Y Ty I I Yy Ty I S Y I T Y
xx

»

#¥¥%  THIS SURROUTINE FUTS THE USERP IN 0S-3 CONTRQOL MODE. *
LR L d
¥¥% THE CALLING SEGUENCE ISt b
L X R 3 »
¥y CALL SBJP »
rx¥ »
#¥%  THERE IS NO RFETURN TC THE CALLING PROGRAM »
L X X 3 ®
I E R E R RS R R RS R R LR RS L R R E R R R R RS R X R RS R R R SRR R R RS Y R R R R R R R R R RS RR RSN RRR R Y Y Y Y
S8JP EQU * ENTRY POINT

uJP %

SBJP CALL 0S-3 CONTROL MODE

END

Ov



47

0S3 FORTRAN VERSION 3.13 11765775 224¢C

1 FUNCTION SPEED (ISREV,IPREV,NDATE,NTIME)

2 C FINDS SPEED FROM EMLOG AMD ENGINE REVS FOR CONE AND THWO

3 C SHAFT OFERATION DURING YALOC 71 LEG 6

L COMMON /DATA/ SP1(40),SP2(43)

5 C

6 C ONE SHAFT OPERATION TABLE

7 C

8 BATAC(SPL1(I)I=1,40)=34C0y 342y 3Jals 3¢5y 37y 3.8, 4.0,
g 1 l‘.i' 1003' l‘.l" l‘.6' l‘.?' 14.9' 5.0' 5.2' 5.3' 5"" 5'6'
10 2 5.7' 5.9' 6.0' 6.1' 6.2' 6.3' 6.“' 6'5, 6.6' 6.7' 6.8'
11 3 643y 74l Taly 7e2s 7Te29 Te3y Tolty 7Teliy 7a5y 7aby 7.7)
12 C

13 C TWO SHAFT OPERATION TABLE
14 c

15 DATA((SP2(IY4I=1,40)=4e54 4eBy 540y 54629 5ol 5.64 5B,
16 1 640y 6e2¢ 643y Be5y HBeT9 654Gy Tely 7424 Talty TSy TaTy
17 2 7eBy 7e%y Bely, 8.2y Be3y Bolty BuE,y B.7, BeBy 8.9, G.0,
i8 3 842y ¢33y Telbs GebHy 967y 9e8y %49, 1042y 191y 1042+ 10,.3)
193 IF(IABS(ISREV-IPREV).LE.50)G0T0200
20 C

21 C CHECK FOR ONE SHAFT OPERATION

22 C
23 IF(ISREVelLTe1060.0R«IPREV.LTL100)GQTO210
24 C
25 C FOR TWO SHAFT OPERATION, BUT DELTA S > 50 KkPM
26 C

27 WRITE(61,230)NDATELNTIME,ISREV, IPRPEY
28 290 FORMAT(# #£,4I72¢ 2 SHAFT DELTA REVS .GT. 50 RPMZ)
29 c

30 C CALC SPEED FOR TWO SHAFT OPERATION

31 C

32 200 JREV=(ISREV+IPREVY/20 - 27

33 IF(JREV.LE.J)GOTND22C

34 IFUJREV.GT40)JREV=0LD

35 SPEED =SP2(JREV)

36 RETURN

37 C

38 C CALC SPEED FOR ONE SHAFT OPERATION

39 C
41 210 JREV=(ISREV+IPREV)/10 - 27
43 IF(JREV.LE.J)GOTO22C

42 IF(JREVGTJLC)JREY=4L]D

43 SPEED =SP1(JREV)

NN RETURN
45 C

46 C FOR RPM <« 27§ USE SPEED = 0.0
47 C

48 220 SPEED =1
49 RETURN

50 END

LENGTH OF SUBPROGRA™ 00175

LENGTH OF COY1MON DATA GL240
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FORTPAN  VERSION 3.13 11/70%/7% Zeul

SURRQUTINF GETMATAR (MZ, ITAB, IEND}
THIS SUBXOUTINE GETS THE MATHEWS 7ONE TABLE FOR ZONE #M73# AND
PUTS TIT IN THE INTEGER ARRAY #I1TAB2., [IF THE DATA FOR THE ZONE
#MZ¢ IS NOT CONTAINEN IN THE RAF £¥MATARZ THEN AN ERRQOR IS WRITTEN
AND THE SURROUTINE ABORTS THE USER. LUN 51 IS USED TO INPUT DATA
FROM THE RAF 2z¥MATAQ¥, PRESENTLY ZONES 22-25 AND 41-45 ARE INCLUDED.
£TEND? COMTAINS THE LENGTH OF THE TABLE FQOR ZONE £MZ%,
OIMENSION ITAR (60), INDEX (2452)
IF(MZ LT. L ,OR. MZ ,GTe 52) GO TO 15
HAS THE INDEX ALREADY BEEN READ IN
IF (IENSY GO TO 10
NO. RFEAQ IN THE INDEX
CaLL UNEQUIP (51)
CatL EQUIP (51, BH¥MATAB )}
BUFFER IN (51, 1) (INDEX, INDEX(2, 52))
IS THZ MATHEWS ZCONE #MZ# IN THE INDEX
19 IF (IANDEX (1s MZ)) GO TO 2¢C
NO. WRPITE ERROR AND ABORT
15 WRITE (61,133) MZ
103 FORMAT (#-NO DATA FOR MATHEWS ZONEZ#,I34%# SEE KEN KEELING?#)
caLt s3yp
POSITION THE RAF TO THE RIGHY PLACE
20 CALL SEEK (51, INDEX (2, MZ))
GET THE LENGTH OF THE TABLE
IEND = INDEX (1,4 M2)
BUFFER IN (51, 1) (ITAB, ITAB{(IEND))
RETURN
END

LENGTH OF SU3PROGRAM Go327
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0S3 FORTRAN VERSION 3413 11/11/75 1148

1 PRNAGRAM 70K

2 DIMENSTON ITAB (60)

3 INTEGER CMETERS

4 13 READ (67, 13C) MZ, IFMS

5 100 FORMAT (I2,14)

6 C START ITAB AT (2) SUCH THAT ITAB (1) = 3

7 ITAB (1) = 0

3 _ CALL GETMATAR (MZ, ITAB (2), IFND)

9 C USE 1.87452 IF IFMS ASSUMED 300 FATHCMS PER SEC.

13 C USE 1.88288 IF IFMS ASSUMED 821 FATHCMS PER SEC.

11 METERS = IFMS ¥ 1,87452 + 0.5

12 C It IS INDEX FOR ITAS

13 I1 = METERS / 200 + 1
14 IF (I1 +LE. IENDY GO TO 20

15 WRITE (61, 1C1) MZ, It ,
16 101 FORMAT (#CMATHEWS ZONE#,I3,% ELEMENT #,12,# TOO DEEP FOR TABLEZ#)
17 CALL SBJP

18 C INTERPOLATE THE CORRECTED METERS USING THE MATHEWS TABLE
19 20 CMETERS = METERS + (METERS - (I1-1)%200)/ 200. * (ITAB (I1+1)
20 1 - ITAB (I1)) + ITAB (I1)
21 WRITE (61, 102) CMETERS

22 102 FORMAT (# CORRECTED METERS = #,I5)

23 GO TO 10
24 END

NO ERRORS FOR ZORK
LENGTH OF SUBPROGRAM 00250




DEPTH
293
439
603
800

1068
12390
1409
1600
1847
2000
2208
24390
2631
2839
3660
3238
3401
3601
3803
43899
42373
Ly g2
4640
48313
5600
5291
5440
5600
5800
6C0673
6203
64l
6609
6333
7033
7233
74010
7603
78C73
BGQ2
823¢C
8403
863¢C
8833
9003
9231
ELSR
9640
3833
igedl

23

-2

-H

-9
-11
-13
-16
-19
=20
=23
-24
-25
=26
=26

-26
-23
-23

-13
-17
-12
-8
-4

~31

-24

-9

MATHEWS ZONE

25

-5

-9
-14
~18
-21
=25
-27
=38
-31
-34
=34
-35
-35
=35
-37
=35
-32
-32
-31
-27
-2¢
-22
-13
-14

=10

41
4
4

193
112
i24
138
149
163
179
134
236
219
235
251
267
285
302
213

42

a2
FN

8
-2
-4
-5
-7
-9
-11
-12
-14
=15
-16
-16
=15
-14
-13
-11
=1¢

-8

-5

0

3

q
13
17
25
3G
38
a4
52

g
71
81

g

103
116
127
139
152
165
178
19¢C

62

102
114
126
139
i52

=26
-26
-26

130
112

44

45
-5
-8

-13

-17

-239

-24

-27

-30

-31

-34

-34

-35

-35

-35

-3

-35

-32

«29

-29

-25

-20

-1R

-13
-7
-3

11
19
24
33
42
51
A1
76
11






