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1.0 INTRODUCTION

MAGRAV is a computer program that aids interactive gravity and
magnetics modelling of two-dimensional submarine features.

The user can:

(1) input actual magnetic or gravity anomalies digitized from a ship's
recorder;
(2) input the coordinates and associated magnetic or gravity paramcters

of hypothetical two-dimensional subsea bodies;

(3) let the computer calculate the anomaly the hypothetical bodies
would generate;

() change coordinates and parameters of the hypothetical bodies
interactively until the hypothetical and actual anomalies are
similar;

(5) store these models on disc and read them back at a later date.

Values can be entered either in text mode from a DECwriter-type terminal
or graphically from a Tektronix-type terminal.

MAGRAV runs on a CDC 6400 computer using NOS/BE. MAGRAV is written
in FORTRAN. ’ ’



2.0 DIAGRAM OF MAGRAV
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3.0 HOW TO START UP

MAGRAV is an interactive program. It is run from either a text
terminal (such as DECwriter) or graphics terminal (such as a Tektronix 4010).
First LOGON to computer to run program with standard MODELS file
-RUN

To create a new file, ABC, to store models:
DEFINE,ABC
RETURN,ABC
~RUN (MODELS=ABC)

To run with models file ABC
~RUN(MODELS=ABC )

To obtain copy of brief user instructioq

in reply to WHAT TO DO?

type HELP
To set MAGRAV up on another account number

GET,RUN/UN=BIK1008

SAVE,RUN
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BRIEF USER INSTRUCTIONS

This is the output from the 'HELP' command.

~

.

MAGNETIC GRAVITY HMOUNLLING FROGRAH
COMMAND SUMMARY
T0 START UFP FPROGRAM
LOGIN
~KUHN R

NOTE THAT CARRIAGE RETURN IN
RESFONSE 10 A QUESTION WILL
RETAIN PROVIOUS ANGWER OR
DPEFAULT ANCWER.WHEN IN DOURT:
CARRIAGE RETURN.

ALUAYS AWAIT QUESTION MARK '
EBEFORE REPLYING TO A QUESTION.,

ST RESENNT SARERNITIRENESERERSS

moame
ANOMALY CALCULATES ANOMALY
' FOR ALL RONIES
HODY ENTLR €0 ORDIMNAYES OF
A SFECIFIED EOLY
10 DELETE A BODY SFECIFY
0 FOINTS
COHRMENTS ENTER OR CHANGE COMMENTS
(150 CHARACTERS)
CROSSES CROSSES MAY BE TIRAUN AT
ROLY FOINTS
DELETE DELETE A FOINT FROH
. A EMODY
DRAW FLOT BODIES AT SCALL
X FROM 0 T3 X SCaLt .
aALL OR 1 MAY LE PLOTTED
NUMP DUNFS ALL VALUES
FOR CURRENT MOBEL
Cun . S10F - FROGRAM .
MODEL CHANGE NAME OF ) .-
CURRINT WODECL
GRAFH TURN 10 GRAFHICS
MODE WHERE CUMMANDS .
ARE CURSORCD IN .
ALWAYS HIT THE
F Fou
CURSORING.
? WILL RCTURM YOU T0
' WHAT TO [0 MONE B
C Witk REUKITE COMMANDS
A WILL ALORT A COMMANDC
1 RELE ~ENIER COMIAND
LOUD BELL ~ERROR-RTENIER
COMHAND
NN RELL-CNTFR IRFO ON
SCRUEN
RONY « ANUMALY o F ARAM
connanbsy 1ake T
EOLY HUMUER FRONM THE
ANY.
GRAVITY SUITCH 10 GRAVITY MNDEL
ANOMALY MUSY RE RE cai.cu-
LATEN
HCLF LIS ALL €0shAMIS
1IHYCRY REPLAFE & FNINT IN
n hOLY
LIN1TS TYI'CS HAXTHiNfMINTHUA
AVERAGE ANORALY .

Pat..
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AN OFFSET MAY BE
ENTEKRET YHAY 1S ADDEN TO
ORSERVED BEFORE PLOTYLNG.
HUST RE SCY TACH KUN.
MAGNETICS SUITCH 10 MAGHIITICS MODEL
SET X T0 N +LECYNIF.Z CON
ANOHALY MUST LE RECALCU-
LAYED
QULCRVATIONS ARl O HOBIFY
ORSEFRVATIONS
TYHE CARKTAGE
RETURN 70 ENN

PANON FLOT ANOMALY TUT
D0 NOT RECALCULATE
FARANE TERS REFLACE FARANMFTERS FOR

A SICCIFIED LODY,

IF THE KORY HUMKER=0
THE VALUC(S)Y JTHPUT ARE
ATDEDR! TO ALL ROUIES,

POINT CHANGE THLC VALUE OF
. A EODY FOINT,
READ READ A MOLEL FROM FILE.

HODEL IS SPECIFICH LY
~  FILFS COMMAND,
FODIES ARL CHOCKED TO
ENSBURE THCY ARE CLOSCD
IF NOT»THEY ARE CLOGLD.
RECOVER CURRENT MOLEZL CAN BE
RESTORED YO A FREVIOUS
STATE., ALGO USED
TO RECOVER WHIN FPROGRAM
. FTERMINATE DX
SCALE SET SCALES FOR ANDMALY
. PLOTTINGG :
HAX XrZ FR ODRAMGNUNBER
OF FIEID FOINTS AND THEILR
SPACING,
- SNETCH CHANGE TO SKETCH MODE.OHLY
SCRTEN SPLECIFIED LY 700
WILL BE FLOITERD. SKETCHES
OHE OR ALl ENDIES,
SUIMFRESS GRATHICH
CAN TURN URAFHICS ON
QR GEF SO YOU DO NoT
HAVE 10 USE TERTROMIX
40XY, SCNLE,

TANDAL Y YINIES CALCULATED AnOMALY
AT FATH TIFLD FOICH
TRODY TYFES ROUY FOYIHTIS AND
FARAHFTRERS (0 FOR ALL)
TLOMMENTS TYPE CORMAUNYS OU)
THO0LS TYEES e s OF ALL MODELS

STORERN O TTLE(HAX ©0)
TORSCRVUATIONS
TYFE Al NOY K0 ORSLRVLD

TUARAKF TERS TYFE Pakanl.TE RS FOR
ALl FROIES
TSCALE TYPE GUALE PARAMCITERS
- AN NTHER ASSOKTFI
varucs
WRITE WRITCS Ciir ki HT KOBL 70

HOLEL FILE, HadD nlisl

kL SHECIFICD Y ¢ ILFS,
2008 St UhGE o SORCEN FOI
Skt 1 e
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JULYY 19727, .
NOTES DLLLITING MAGHETIC GRAVITY MODELS
FROM A FILE.
BELLTING PHROCESS IHVOLVLS THE CREATIOH
OF A SOBSEY 7 A FILL,
IE. COPY DESIRLD HOLLLS fNOM ONE
FILE TU ANUTHER.

FGR FURTHER INFORMATION FPUKFURM
THE FOLLOUWIMG 1IN DATCH HODES

GETy UIMORELZUN=T I K000
SUFMOUEL (Y=FF M1, 0 =FFND)

FFN1 TS THE NANE OF EXISTING FILLE,
PFN2 IS THE NAML OF THE UFRATED FILE.

WHEN ASKED "WHAT TO DO*» TYFE ‘HELF”

* FFN2 WILL RE CREATEL. ’

ENU OF INFORMATION ENCOUMTERERN,

= it

[



5.0 DEFINITIONS
MODELS file - This is a disc file that stbres all the information about

Model -

ZCON -

Body -~

XSCALE -

declination
dip
X to N angle

X displacement

several gravity/magnetic models. Each model is identified
by a unique 1-10 character identifier.

A set of information containing model name body coordinates,
or information about whether gravity or magnetic anomalies
are to be calculated, a set of observed values, various
scaling information, etc.

A constant added to the Z coordinate of each body. Useful
in magnetic modelling when using aeromagnetic data flown at
constant height above sea level, in which case ZCON is the
negative flight height.

The default is zero.

A polygon representing the cross section through a
geological formation.

The length of the section to be viewed in kilometres.

The angle between geographic north and magnetic north at the
body, measured clockwise from geographic north in degrees.

The inclination of the magnetic fiéld in degrees from the
horizontal, positive in the northern hemisphere.

The angle between the positive X-axis and geographic north,
measured clockwise from geographic north in degrees.

The minimum value of X in kilometres for which observations
are supplied and at which model calculations are made.

.Provides an offset to eliminate end effects.

point spacing — Distance in kilometres between field points.

observed offset-A value used for display purposes only. Before plotting

this offset is added to each observed value.

magnetization - In units of 10~° emu.

density -

7 -

rho (p) in grams per cubic centimetre.

Vertical. distance in kilometres, positive down.



Point
X Displacement Spacing Field Point
¥y -ty

+

\Body Point

Illustration of Some DEFINITION Terms



6.0 SAMPLE RUN
This is a sample session.
Not listed is the LOGON procedure and
GET ,RUN/UN=BIK1008.

’

Upper case listing is output from the computer and lower case is keyboard input.

~run
NAGRAV

HELLO -

GRAVITY HMAGMETICS MODELLING FROGRAM
VERSION 4,0.2

| _
| WHAT TO TIO
A ? tnmodels
i, T 11T
! 27 TEST - ’
3 MDSEGH
: 4 JNN
i S EBEHCHMARN
: -6 HARE1
7 NTIGH
8 NI
S NDEF
O NIk
1 NDCD
2 HART1EA-
13 BURL?
. 14 DYEKI]
15 BHAREIDCTL
. 16 CHAREADETL
UHAT TO 10
? model
: MOTT L NAME .
T benchmark,
4 LE NEHMARK
i WHAT TO [0
T rvad '
; BERTHAAKK  READ
i WlAY TO I'D
? cdume
HODLL

BOLY
Rt

[ R LEC AR e R

= «35
=5,00 0.00 -
15.00 ¢.00
15.00 « 50
H.00 50
.00 1.00
-5.00 1.00

R rOLY 2
RHO= 21
1 - %.00 1.00
2 5. 00 1.00 ) R
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3 5,00 » S0
4 15,00 3<1]
S 15,00 2.00
é -5.00 2.00

0ns

TOYAL AHOHALY

GRAVITY

MOBEL=EFEHCHMARK
COMMINTS

X SCALE= 10,00

7 SCaLE= 20,00

XN1GF= 0.00

FOINT SFACING 1,00 .
NO. OF FOINTS 11

ANON MIN 10.00

ANOM MK 25.00

0BS OFFSET 0.00

NUMRER OF EODIES= 2
SCOFE OUTPUY SUFFRESSED
DRAW HMUDE

SXEICH LIMITS X 0,00 2000.00
Z 0,00 100.00

MaxX FYS/BROLY= 24

MAX NO.RODIES= 20

MAX NQL.OEG= 100
wHAT TO IO

T by

BUIIY NUMAFRER OF FOINTS

7 33

JENTER 3 X»2

T 15990

? 209052052
WHAT TA-T0
1 pavameters

KOnY
73
RHO
T 3
WHAT YO OO

? _troatemetors

BUNY RHO
1 £39
2 T 21
3 " .30

WHAT TO DO

T _tscale

GRAUIIY

MOVEL = BEHCHHARK

COMUENTS

X SCALL= 10.00 .
Z SCALL= 20,00 '
XnISk= 0.00

FOINT SPACING 1.00

nO. OF FOINTS 11

ANON NTN 10,00

ANOM BNX | 25,00

Dkess OF FSET 0.00

NUNBER UF BODILS= 3

SCOPE O FUT SUNTRESSER

AW MOD

SNETCH L IMITE X 0.00 2000.00
7 0.00 100,00,
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HAX FTS/Z7R0DY:: 24
MAX, NOHODILS= 30
HAX NO.ORS- 100
WHAT 10 DO
2 _thody
Fouy
T3
RO 3
RHO= «30
1 1%,00 0.00
2 20.00 0.00
3 20,00 2.00
WHaT 70 1O
7 limits
ANHOMALY SCHALE UPPER 0.00
LOUWER 0,00

AVERAGL 0,00
ENTCR OFFSCT FOR OBSCRVED
? 0 .

AT 70 1O
7 erosses
CROS5LS OFF
KHAT TO DO
? crosses
CROSSES ON
WHNAT TO 1O
T crosses
tHSY YO 1O
VP cumments
IYFIT CORMERTS
? Just o benchmark demonstrztion
VHAT TO DO :
? Lcaomments .
JUST "AT LERCTHMARK DUMONSTRATION

WHAT TO DO
2 _tohs_

0sS

YHAT TO IO

7 _obcerved
HO . sVALULC

7T 1:10
P 292013+40+2¢3054,20
? 050

ERFOKR 0 TLLEGAL
HO. P VALUE
2

wHAT TO DO

2 lobserved
ong
1 0.00 10.00
2 1.00 30.00
3 2.00 40,00
4 3.00 ° 20,00

LHAT 10 DO
j inue:t
WOLVYINGERT AF1ER [FOINT
? 3:3
Y7



ot et i = -

o Y e

PRSPV S - S Y

? 152
UHAT TO DO

7_tbad

BODY

73

rONY 3

RHO= +30

1 15.00
2 20,00
3 20.00
4 15.00

WHAT 'TO DO

7 roint
FOUYFOINT

? 214

oLl X,2 15,00
7 1%591.5

WHAT TO DO

7 _thod

BODY

v 3

RODY 3

RHO= + 30

1 15,00
2 20,00
3 20,00
4 15,00

WHAT TO IO
? delele |
FONYSLECETE FOLINT
7 304
POINT 4 DELEYED=
wHAT TO [0
7 _srmnaly
ANORAL Y CALCULATED
WHAT 10 DO
T tanomaly

KOOY(G=ALL)Y |

?7 3 .

akoMaly BODY 3
1 0.00
2 1.00
3. 2,00
4 3.00
5 4,00
4 5,00
7 ¢.00
8 7.00
9 8.00
10 .00
11 10.00

WHAT TO DG
* 2 sonm

O EREICH MOTE CHTER

‘¢ 100,100,043

FOR SLTICH MUt CHTCF

? 103910000093
WHAT TO 10

.

0.00
0.00
2.00
2.00

0.00
0.00
2.00
1.50

15.00

04
<04
« 05
.05
06
07

.00

+10
.12
14
18

12

MIN XsMAX XPUPFER ZelOWCK Z

HIN XoMAX X UPFPER ZsLOWER 7



? su»»ggﬁgmgjgfp!nq
OO0 #AMT GRATHITS SUFFRESSED
T ves
unn1110 no
T scale
GRAVTIY
X SCALE

?
Z SChLE

4
X DISPLACEMENT
k4
FOINT SPACING
»

NOLOF FDINTS
"

TANGHMALY MIN,HAX
”

WHAT TO 1O

T madnetics

MAGNETTICH MODEL ENTER X TO N ANGLE

a? .
DEC
? .
pIP .
7
ZCOM
,
WHAT 10 [0 .
? tbod
RODY
? 0
SEODY L 1
MAGNETIZATION °  0.00
DEC 0,00 LIF 0,00
3 ~5.00 0.00
2 15,00 - 0,00
3 15.00 . .50
4 5,00 50
S ' 5,00 " 1.00
é -5.00 1.00
pony 2
MAGHETIZATTION 0,00
NEC 0.00 DIF 0.00
1 -5,00 1.00
2 5.00 1.00
3 5.00 S50
4 15.00 .50
5 15,00 2,00
6 -5.00 2,00
ponsy 3
MAGNET1ZAT 1NN 0.00
neEe 0,00 DIF 0.00
15,00 .00
2 20,00 0.00
3 20,00 2,00

WitAaY 10 o
W7 terale

13
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1h

“HAGNETICS
MOULL~FEUCHMARK
COMMENTS

JUST A HENCHMARK UCMONSTRATION

X SCALF= 10,00
Z SCALE= 20.00
XD1GF= 0,00
FOINT SPACING  1.00
NO. OF FOINTS 0
ANOM MIN ~100.00
AaHOM HAX 100,00
OBS OFFSET 0.00
NUMEER OF EORIES= 3
nee= 0.00 13 {20 0.00
X TO N ANGLE 0.00
2C0N= .00 .

SCOFE GUTHUT SUFMRESSED
nRAW MODE

SKETCH LIMITS X 0.00 10.00
. z 0.00 20.00
BAX FTS/BONY= 24
MAX NOLERUDIES= 30
MAX NOORS= 100
wiiar 10 1o

? dravity
GRAVITY HODEL
ZCON

P,

WHAT TO IO
WHAT 70 DO
7 sketlch
gOLY
7
WHAT TO 1O
? drau
nony
?
ERROR
WHAT TO DO
? recover
HOW MANY HACKSFACES
73
MOREL REUNCHMARK
RECOVERED
WHAT TU DO
? recrver
HOU MANY RACKSFNCES
7 30
MOBEL  BENCHMARK
RECOVERED
WwHAY 10 10
7 wrate
MIFLJCATE MODEL.TYFE YES JF OK TO OVERWRITE
AN (T3] co.
NODEL BFMCHMAKK WRITIEN
UNSUCCE SSTULLY
WHAT TR 10
T opannn
7 S50 Jlbe JJ UWHAT TO PO

MAGNCTIC GRAVITY MORFLLING PROGRAM
’ COMMAND GUMNARY

10 START UT TAROGEAN .

.
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LOGIN

~KUH
HOTE: YHAT CAKRTAGE HETURN IN
RESPONGE X INTERKUPTHDK

r
GET»UFMORIIL/ZUH=TIIINLIO0B
~URMOIH LT = RAINTERKUCTLIN
I3
T ond
7 PLIND-RYF
%
/fbue
RIK1008 1.0G OFF 14.30.446.
HIN100d SiY 11.40% UNIS.
CONNECTED 0,533 HOURS.,

GESSION COGY 1,960 DOLLARS.
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7.0 DETAILED DESCRIPTION OF COMMANDS

MAGRAV consists of commands that initialize and change various
parameters of a model and then allow the user to compare the calculated
anomaly for this model to the anomaly observed.

The model and the observed data can be written on disc for future
reference. The user can interactively change the model in either text or

graphics mode.

In text mode, points to be changed are referred to by their body
number and point number. Calculated and observed anomalies are listed on

the terminal printer.

In graphics mode, anomalies and bodies are drawn on the graphics
screen. Commands can be executed by shining a graphics cursor over a com-
mand displayed on the screen. The shape of bodies can be changed by shining
the cursor on the body and point to be moved. The 'GRAPH' command puts
MAGRAV in graphics mode.

Following is a list of all commands that can be entered in response
to 'WHAT TO DO'. If at any time you are not sure what response is expected,
Jjust enter carriage return and the default answer will be assumed. To
obtain a brief list of commands (70 lines), type 'help' in response to WHAT
TO DO. Never enter your response before the question mark (?) prompts you.
If you do, the system may throw you off (*TERMINATED¥*). In this case, to
recover, enter: .

-RUN

WHAT TO DO

? recover

HOW MANY BACKSPACES
T2

ANOMALY calculates the anomaly for each body that has been changed
and then adds up the individual anomalies to get the total
anomaly. This command does not plot the anomaly. ANOMALY
CALCULATED is printed on successful completion.

An Error message is printed if the anomaly cannot be cal-

culated. This may occur for magnetics models if bodies go
right up to Z=0. If this happens use the MAGN command to

set ZCON equal to a positive value.

BODY creates or deletes a body. IMAGRAV asks
BODY ,NUMBER OF POINTS

(a) to delete an existing body reply with the body number,
zero, i.e. 3,0.



COMMENTS

CROSSES

DELETE

DRAW
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The parameters for this body are retained.

(b) to create a new body reply with the 'body number,
number of points'. The number of points in a body is
equal to the number of vertices. The last point is
not equal to the first. :

If there is already a body with this body number,
MAGRAV asks

"DUPLICATE BODY, TYPE YES IF OK TO QVERWRITE"
Answer "Y" to overwrite this body.
MARGRAV then asks

"ENTER X,Z"

Body points are then entered as consecutive pairs of
numbers separated by commas, blanks, or carriage
returns. Body points must be entered in a clockwise
direction. °

Comments about the current model may be entered. These
comments may be reprinted by using the "TCOMMENTS" command.
Comments may be up to 150 characters long (including blanks).

When DRAWing or SKETCHing a body on the graphics screen,
bodies may be drawn with a cross at each vertex. The cross
mekes it easier to identify where the vertices are. If

the crosses are off (default value) when this command is
executed, crosses are turned on. If on, they are turned off.
Either "CROSSES OFF" or

"CROSSES ON" is printed.
allows the user to remove a point from a body. MAGRAV asks
"BODY, DELETE POINT"

The user replies with a body number and the point number
to be deleted. MAGRAV then prints out the X and Z value
of the point deleted and removes the point.

One body or several bodies are drawn on the graphics screen.
The model is put in DRAW mode (as opposed to SKETCH mode).
MAGRAV asks "BODY". Any valid body number may be entered.
Body number zero means draw all bodies. If crosses are on
(see "CROSS" command) a small cross is drawn at each vertex
of each body. The horizontal scale goes from zero to
XSCALE (see "SCALE" command). The vertical scale goes

from O at the top to ZSCALE (see "SCALE" command) at the
bottom.

If graphics are suppressed (see "SUPP" command), this is
a do-nothing command.
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prints all values that are stored for this model. The
following information is dumped.

model name
the X,Z coordinates for each body

if this is a gravity model, density (rho) is printed
for each body

if this is a magnetics model the declination, dip and
magnetization of each body

if this is a magnetics model the declination, dip and
X to N angle of the field

the nonzero observed values

the total anomaly at each field point
comments

XSCALE

ZSCALE

X displacement

point spacing

number of field points

minimum and maximum anomaly values
total number of bodies

a note to tell whether graphics is suppressed or not
either SKETCH or DRAVW mode

SKETCH 1limits -when the SKETCH command is executed
these are the X and Z ranges that are plotted

MAX PTS/BODY - the MAGRAV program is currently set to
handle this maximum number of points per body

MAX NO. OF BODIES - MAGRAV will handle no more than this
number of bodies

MAX NO. OBS - MAGRAV will handle this number of observa-
tions. These three values can be changed by recom-
piling MAGRAV. If one is increased, others must be
decreased becauce of core limitaticnz. Seg 'How to
Recompile', Section 9.
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END This command terminates MAGRAV. Of course, "STOP" works too.
MODEL specify current model name. 1-10 characters long. Be

sure not to have trailing blanks. MAGRAV reprints the

model name. See "READ" and "WRITE" commands.

GRAPH puts terminal in graphics mode.

The first time GRAPH is called, the screen is erased.
No erases are performed thereafter by MAGRAV.

The screen is segmented into three areas. From top to
bottom, these are:

(1) Anomaly screen

vertical scale goes from ANOMAX to ANOMIN
(see '"SCALE' . command)

horizontal scale goes from 0 to XMAX
(see '"SCALE' command)

(2) Bodies screen
vertical scale goes from 0 (top) to ZMAX (bottom)
horizontal scale goes from 0 to XMAX
(3) Menu of commands
The bell is rung. The program is now ready for you to move
the cursor over the menu command you want to execute (by
hitting the character 'P' and carriage return). See the

following notes for operation of each command.

The following special characters may be hit at any time on
the keyboard to operate extra commands:

? returns user to 'WHAT TO DO' (text) mode

C rewrite the scales and menu of commands (handy
if the screen is accidently erased)

A aborts a command, rings the bell, and awaits a
new command

MAGRAV responds in the following ways in graphics -mode:
short bell - please enter a cormand
loud bell - you made an error

- retry command



—ANOMALY MAX

- 2500 | o \
\ OBSERVED « -E_J/J
}Q.
\A/C/XLCULATED | a &
___ANOMALY M Vs et %

—3005—— — — —

9, 15 25 —

J/
XM/’AXIMUM g
b

Z UPPER X MINIMUM

Ll
|
.2
S

SQUARE INDICATES

'RESOLUTION OF

CURSOR

A 15 Z LOWER _

REDRAW BODY ANOMALY POINT GKETCH PARAM GRAV §t:‘
" 700M CROSS DELETE INSERT DRAN RECOVER MAG 58

MENU OF COMMANDS

SCREEN
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no bell - the command you executed expects more cursor
input from screen

? in reply to PARAM command, enter parameter(s) on ke&board
in same format as in text mode

MENU Commands

REDRAW redraws entire screen including scales, menu, bodies,
observed and calculated anomaly

Z0OM user can specify SKETCH limits. Shine cursor first
on bottom left corner and then upper right corner
of area of Bodies screen to be enlarged

BODY user can draw in new bodies. To execute this
command, do not use the 'P' key, instead use the
key representing the body number, that is

'Body' Letter
1 1
2 2
3 3
oy X
p) 5
6 6
T T
8 8
9 9
10 +
11 -
12 *
13 /
1k (
15 )

16 $



CROSS

ANOMALY
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'Body Letter

17 = ‘
18 (blank)

19 . , (comma)

20 . {period) (cannot be used)
21 #

22 [

23 ]

2k : %‘

25 " (quote)

26 _ (underline)

27 !

28 &

29 ' (apostrophe)

30 ‘2 (cannot be used)

The cursor is placed on the first body point, the
second, and so on. To close the body, type '.'
(period) and your last point will be joined to the
first. Alternately you could close the body yourself
and then use a different key to create a second body.
'.' will ring bell and return you to menu selection.
Note that if any points are selected 'near’ (that is,
within the little square in the left corner's distance
of ) another point, it is made equal to it. If you
make an error, just hit the 'A' key to abort. . Points
must be entered in a clockwise direction.

tells MAGRAV to put or remove crosses at each vertex
of each body when DRAVWing or S¥EICHing. Iliote that
the dimensions of the cross are equal to MAGRAV's
point resolution.

Calculate and plot anomaly. Anomaly is plotted on

same screen as observed. If the anomaly is not plotted
when this command is executed, the anomaly is probably
out of the scale - go to text mode and use the 'LIMITS"
command. To plot the anomaly for one body, hit the body
number's key instead of 'P’.
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allows user to delete a point. Shine the cursor on
the point to be deleted. Note that all bodies with
this point will have this point deleted. All concerned -
bodies are reDRAWn or reSKETCHed.

allows user to move a body point on the screen. First
shine the cursor on the point to be moved, type 'P’',
carriage return, and then on the new location for this
point, 'P', carriage return. Note that all ®odies
with this point will have the point moved. If the new
point is within the resolution of another point, it

is made equal to it. All bodies with a point moved
are reDRAWn or reSKETCHed.

allows a new point to be inserted between two other
'end points.' First shine the cursor on one end
point (hit 'P', carriage return), then on the point
to be inserted (hit 'P', carriage return), and

then on the other end point ('P', carriage return).
A1l bodies with these end points next to each

other will have the new point inserted. A loud
bell (error) will sound if the two end points

were not next to each other on any body or if the
end points were not on a body, or if there already
are 24 points in this body. The affected bodies
are reDRAWn or reSKETCHed.

Put the screen in SKETCH mode and sketch in the
bodies. SKETCH mode means the X and Z scale set
by the ZOOM command will be used as the screen
limits for the bodies.

Put the screen in DRAW mode and draw the bodies. If
crosses are on, crosses are drawn at each vertex.
The horizontal scale goes from 0 to XMAX and the
vertical scale 0 to ZMAX (see 'SCALE' command).

allows user to change parameters. The body number
must be keyed in when this instruction is executed.
Await question mark. If you are working on a
gravity model enter density (rho). If you are
working on a magnetics model enter magnetization,
declination, dip. If '0' is entered as the body
number, the values'entered are added to all

bodies (declination and dip are mod 360).

allows a previous picture to be restored to screen.
Each time RECOVER is executed, one change will be
undone - that is if your previous command changed
three bodies, several 'RECOVERS' may be required
to completely restore your original picture.
Everything is. restored including DRAW/SKETCH

modc, ancmalies, cte.
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GRAV converts to Gravity mode as opposed to Magnetics
mode. Re-initializes old variables, anomalies,
ete. Plot gravity observed. Execute 'ANOMALY'
to calculate anomaly.

MAG converts to magnetics mode as opposed to Gravity
mode. Re-initializes variable and plots magnetic
observed. Execute 'ANOMALY' to calculate magnetic
anomaly.

switch to Gravity as opposed to magnetics. Anomaly is set
to zero. Execute 'ANOMALY' to recalculate. ZCON can be
reset or unchanged by hitting carriage return.

lists a TO-line file containing brief user instructions.
To stop listing hit the 'Break' key, then 'P', carriage
return. Repeat this if necessary to clear print buffer.

allows user to enter a point after another on a body.
MAGRAV types

BODY, INSERT AFTER POINT
Enter the body number and the point number.

MAGRAV requests the new X,Z. Enter these values
separated by a blank or comma.

Prints tHe maximum, minimum and median values of the calcu-
lated anomaly. These will be zero if the anomaly has not
been calculated (use 'ANOMALY' command). The user can then -
enter an offset to be added to the observed before plotting.
Hit carriage return for default value (0).

switch to magnetics as opposed to gravity mode. The
magnetic anomaly is set to zero (must be recalculated by
'"ANOMALY' command). The Declination, dip and ZCON are
requested for the whole field. If these values are to
remain the same as in previous magnetics run, enter carriage
return as the answer to each guestion.

add or modify observed values at each field point.

The X location of field point number N is equal to X dis-
placement + (N-1)* point spacing. Two sets of observations
are stored: one for magnetics and one for gravity. MAGRAV
requests a field point number (1-100) and an observed
anomaly value for that point. Values may be enterced all on
one line separated by commas or blanks. Type carriage
return in response to '?' to end entering observations.
Note that previous entries can be overwritten. Default
value for an observation is zero.
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Plot anomaly but do not recalculate. This is not
executed if graphics is suppressed. This is handy for
viewing the anomaly before it is recalculated with your
recent modifications.

replace parameters for a specified body (1-30).

If in gravity mode, density (rho) can be replaced. If in
magnetics mode, magnetization declination and dip can be
entered. A constant can be added to the parameter of each
body by specifying body number O.

To change the value of a body point. MAGRAV requests body
(1-30) and point (1-24). The previous value is printed out
and your new value entered to replace it.

reads a model from MODELS file. Use 'MODELS' command to
name the model you want input. Use 'TMODELS' command to
list all model names on this file. MAGRAV will correct the
model by closing up opened bodies and deleting duplicated
consecutive body points. If the model is read correctly,
"model name READ" is printed. The READ command wipes out
all previous values stored (that is, all the ones printed
by the DUMP command).

used to restore a previous model. Handy if the system
kicked you right out of MAGRAV before getting a chance to
'WRITE'. If MAGRAV prints

¥*TERMINATED*

/
at any time, then enter

-RUN

WHAT TO DO

? recover

HOW MANY BACKSPACES

72
The number of "BACKSPACES" is the number of model changes
that have been made that are to be restored. Your model
is automatically copied to a backup file after every three
changes (such as a 'POINT' or 'BODY' command).
sets scales for plotting. Two scales are stored: one for

gravity and one for magnetics. MAGRAV first prints out the
current mode, either GRAVITY or MAGNETICS.
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Then MAGRAV requests X SCALE which is the maximum X value
(in km) to be plotted. All bodies must lie between O and
XMAX km. Hit carriage return to retain previous value.

Z-SCALE, the vertical scale is requested. This value is
used for plotting purposes only. All bodies should lie
between 0 and ZMAX in the vertical direction. XMAX and
ZMAX provide the dimensions for the 'DRAW' command. Hit
carriage return to retain previous values.

XDISP(lacement) is the distance in kilometres from zero
where the first field point is located. This distance must
be less than XMAX. Carriage return retains previous value.

Point spacing is the distance in kilometres between
field points. Carriage return retains previous value.

NO. OF POINTS is the number of field points at which the
anomaly is to be calculated. This must be less than 100
and the last point must not be at X greater than XMAX.
Carriage return retains previous value.

The anomaly minimum (ANOM MIN) and maximum (ANOM MAX) can
be entered. These are specified for plotting purposes
only. Carriage return retains previous value.

The 'SKETCH' limits are initialized to 0-XMAX, 0-ZMAX
and the anomaly is set to zero.

Change to 'SKETCH' mode and plot the bodies (unless graphics
are suppressed). SKETCH limits are specified in the ZOOM
command. Any body (1-30) can be plotted. Body number zero
means all bodies.

SUPPRESS GRAPHICS Use this command if you are working at a text

TANOMALY

TBODY

TCOMMENTS

terminal - all graphic output routines from MAGRAV will be
bypassed. MAGRAV asks '"DO YOU WANT GRAPHIC SUPPRESSED?"
Answering "Y" or "YES" will suppress graphics. Carriage
return retains previous value.

Types the calculated anomaly value at each field point.

The field point number, the distance this field point is
from zero kilometres and the anomaly are printed at each
field point where the anomaly is not zero (actually between
-0.00001 and 0.00001). Anomalies for a single body (1-30)
or all (0) may be listed. )

Types a list of body numbers, body parameters (density for
gravity; magnetization, declination, and dip for magnetics)
and then X,Z values for all body points. A single body (1-
30) or all (0) may be listed.

prints out any comments that have been entered by
the 'COMMENTS' command.
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1ists all the model names on the MODELS file (max 50).

Types observed values at each field point. The number

of the field point, the distance in kilometres it is from
zero, and the value of the observed that was entered by the
'OBSERVATIONS' command are listed for each nonzero obser-
vation. Note that observations are stored for both gravity
and magnetics.

Types out parameters (density for gravity, magnetization,
declination, and dip for magnetics) for all bodies.

Types scale information. Lists whether in gravity or
magnetics mode, model name, comments, X displacement, XMAX,
ZMAX, point spacing, number of field points, number of
bodies, whether sketch or draw mode, whether graphics
output is suppressed or not, and sketch (zoom) limits. If
in magnetics mode, the declination dip, and X to N angle
are listed.

Writes the current model to MODELS file. The model can be
referred to by the name you specified in the 'MODEL' com-
mand. A maximum of S0 different models can be stored on
one file. If the model name you are attempting to write
already exists on the MODELS file, MAGRAV asks whether it
is all right to overwrite the model on the file. If it is
OK, "MODEL model name WRITTEN SUCCESSFULLY" is printed; if
not, the model is not overwritten. Be sure 'MODELS'
command or 'READ' command was executed before 'WRITE'
otherwise a model will be written with a blank model name.

sets scales for SKETCH mode. Irrelevant if graphics sup-
pressed. These four values determine what will be plotted
when the 'SKETCH' command is executed. Enter the left X
value, right X value, upper Z, and lower Z. Upper Z is
less than lower Z. Left X is less than right X.
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8.0 ENVIRONIMENT
Computer CDC 6400
Operating System NOS/BE
Core T0000g words
Disc Files =~ Unit 1 model file direct access binary
Random access 5106 words/record (max 50)
Unit 9 seratch file indirect binary sequential
5106 words/record (max 300) check point file for
models
Unit 5 input terminal (graphics or text)
Unit 6 output terminal (graphics or text)
Unit T brief user instructions indirect BCD
sequential 40 character records
Language ~ CDC FORTRAN IV
External References - Terminal Control System Software (Tektronix)
Address - Dr. R.T. Haworth
Atlantic Geoscience Centre
Geoclogical Survey of Canada
Bedford Institute of Oceanography
P.0. Box 1006
Dartmouth, Nova Scotia
Canada B2Y LA2
(902) k26-31k9

Programmer - Ian Wells, Computing Services, BIO



9.0 HOW TO RECOMPILE SOURCE

The current BIO version of MAGRAV cannot be loaded in the interactive
environment since our loader requests more than the TOK that is the inter-
active core limit. A job, COMPILE, must be submitted:

GET ,COMPILE/UN=BIK1008
SUBMIT,COMPILE
The dayfile OK is returned if MAGRAV compiled and loaded correctly, BAD if

it did not. The absolute (overlay) version is left as a direct access
file, BINMOD3. This is a large file.
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APPENDIX A

SUBROUTINES

WHAT Reads user command from keyboard and returns a value to
calling procedure.

arguments
IWHAT (returned)
IWHAT = 0 (unrecognized)
SCAL asks questions and receives answers about X scale, Z scale,
X displacement, point spacing, number of points, min/max
anomaly. ’

no arguments.
BODY enter body coordinates from keyboard
no arguments
POIN change body point from keyboard
‘no arguments
PARA ' for gravity enter density value from keyboard
for magnetics enter, magnetization, declination, dip
from keyboard
no arguments
HELP reads help file and prints on output
no arguments
DRAW draws 1 or all bodies on scope
no arguments
SKET skeiches 1 or all bodies on scope
no arguments
READ reads model specified by NAME from disc
no arguments
WRIT writes model on disc file

no arguments



ANOM

TANO

OBSE

TBOD

COMM

TCOM

FMODE

TMOD

INSE

DELE

END

RECO

PANO
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calculates anomaly and stores in CALC

no arguments

prints anomaly at each field point

no arguments

accepts observed anomaly from keyboard and stores in OBS
no arguments

prints body coordinates for 1 or all bodies

no arguments

enter comments field into COMMNT from keyboard (max 150
character)

no arguments

print out arguments from KOMMNT

no arguments

accept model name (NAME) from keyboard

no arguments

list all model names-stored on disc file
no arguments

insert a body point in a model from keyboard
no arguments

delete body point in a model from keyboard
no arguments

terminate program

no arguments

allows user to restore COMMON values to previous settings
- read file 9

no arguments
plot ainomaly but does not recalculate it

no arguments



? 32
TPAR types all parameters on keyboard for all bodies
no arguments
GRAV zero anomaly, sets ITYPE to 1 indicating gravity models

will be run. The user enters a new ZCON value.
no argumentg
MAGN zero anomaly, sets ITYPE to 2 indicating magnetic models
will be run. The user enters new X to N angle,
declination, DIP and ZCON.
no arguments
CROS Turns crosses alternately on or off.
no arguments
ZOOM allows user to select window for SKETCH command
no arguments
LIMI types maximum, minimum and average anomaly
no argunents
SUFP allows user to suppress or turn on graphics
no arguments
REAN sets anomaly (CALC) to all zero
no arguments
bUMP types all possible information about current model
no arguments
WRITEF Writes a new model on LUN.
IRET (returned) -1 OK
0 EOF
1l parity error
2 duplicate name
LUN (input) logical unit number

If LUN is the scratch file a record is BUFFERed out for it.

If this is the storage file and this is a duplicate entry,
permission is asked to overwrite.
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types body coordinates and parameters for body IBOD
argument IBOD 0 = all bodies
1,2 ... = body number
prints parameter for all bodies
argument IBOD 0 = all bodies
1,2 L.. = body number
prints all nonzero observed (OBS)
no arguments

prints all nonzero anomaly values and X value at each field
point

argument JBOD (input)

0 = all bodies

1,2 ... = body number
does the reading of the model file. The model name is
specified in word 1 of common:NAME. After a model is read
several checks are done to make sure there are no open
bodies, no duplicate points, ete. The random access file
read is opened and closed within READF.

argument IRET (input)

0 search for and read model name specified
in NAME

1 read eaéh record and print each model NAME

NEGATIVE read the (-—IRET)th last
record in model on the DUMP file

IRET (output)
-1 0K
0 model NAME not found
1l parity error
LUN (input) logical unit number
saves current model

arguments

KOUNT (input) writes a copy of COMMON to
ile ISCR every KOUNT times.
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plot ithe observed data as a line between every other pair
of points. Not executed if graphics suppressed.

no arguments
to calculate and/or plot the anomaly arguments
JBOD (input) body number

(= 0 for all)

KALK (input) = 1 calculate anomaly and plot

0 just plot anomaly
plot bodies
argument IBOD (input) body number
0 for all
plots body and draws a cross at each

vertex if ICROSS = 1

plots a cross

arguments XX (input) X coordinate for vertex in
virtual coordinates

27 (input) Z coordinate

sets internal scales and determines where on screen to plot
them. Draws scales.

arguments IWHICH (input)

1 set scales for graph to plot anomaly
and observed

1]

2 set scales for middle graph to
plot bodies

3 set area for drawing commands and
draw menu.

ISCL (input

0 do not plot scales

1l plot scales
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calculates total anomaly and stores in
(CALC(MAXCAL,I),I=1,NF)
(no arguments)

If ITYPE = 2 magnetics is calculated

If ITYPE

1l gravity is calculated
executes GRAPH command

(no arguments)

A bell is rung and the user shines the cursor over any one
of the menu commands. All menu commands are executed in
this subroutine.

converts character code to integer

argument NUMB (returned), body number
(0 if invalid)

ICHAR (input) ASCII character code accepted
from keyboard

sees if a given body point is anywhere one in an éxisting body

arguments NUMBER (input) check for the NUMBERth point
equal to the given point.

XX (input) X coordinate of given point
%7 (input) Z coordinate of given point

IDUPBD (returned) body number containing
point near given point

equals zero if given point not near
any other

IDUPPT (returned) point number of point
near given point

equals zero if given point not near
any other

IRET (returned)
0 given point is near another
-1 given point is not "near" is

"near" is defined as being within a rectangle XDIS by ZDIS
around the body point



COORD

INSERT

DELETE

ALPHAM

~ MAG

a function that gives the X location in kilometres of each
field point

arguments COORD (returned) distance in kilometres
INDEX (input) field point number
subroutine to insert a point in a body after a certain point
arguments
XX (input) X value of ne% point
Z7Z (input) Z coordinate of new point

IBOD (input) number of body that is to
contain new point

NPT (input) number of point after which
new point is to be inserted

0 could not insert point

IRET (returned)

1 point inserted successfully
subroutine to delete a point from a body
arguments IBOD (input) body number

NPT (input) point number to be deleted

IRET (returned) = O point not deleted

1 point deleted

subroutine to turn Tektronix terminal from graphics to
alphanumeric mode

no arguments

subroutine to calculate magnetic anomaly at each field point.
Anomaly is placed in CALC (IBOD,K),K=1,HF

arguments IBOD (input) body number

Error messages:

BODY j POINT k CANNOT BE CALCULATED WITH
PRESENT ALGORITHM VALUE OUT OF RANGE
ANOMALY SET TC ZERO .
USE GRAV OR MAGN COMMAND TO SET A
LARGER ZCON VALUE

Points have to be greater than 0 km deep.
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calculate gravitational anomaly for body BIOD
arguments IBOD body number
a function to calculate sine of an angle in degrees
argument (input) DEGREE angle to compute

(returned) DEGSN sine of this angle

reads parameters for a body for gravity or magnetics from
keyboard entry.

arguments IBOD (input) body number. If equal to zero, the
values input are added to all bodies.

For magnetics magnetization, declination, and dip are read.
For gravity, density (rho) is read.

prints out scales and limits within which models are drawn.
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APPENDIX B

OF PROCEDURE FILES

Inhyf=run

RUN -~ RUNS MAGRAYV.
RETURN(TAFEDR)

Fc
. ):(
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¥
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(QUTRFUT s Ny NR)/ MAGRAY
DiRe HAWORTH BIO
IaN WELLS RBIO
AFRIL 1977
-IRUN

~RUN(MODELS=NNN) WHERE NNN IS ANOTHER MODELS FILE

ATTACH TAPE1=MODEL S/ M=l .

GET» TAFE7=HELF/UN=ETIK1008,
RFLs 70000,
GETy RUMLODI/ZUN=RIKIO008,

IZ)

]
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TTACH BINNMODA/UN=RIK1008,
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UNLOLE,

ETURN(HODRELS)
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ENDUOF INFORMATION ENCOUNTERED.
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FROGRAM LODER
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RUNLOL3
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7

getycomrile

Jlvthy T=comeile

MAGFRAVy T20yCM77000.,
ACCOUNT(RIK1I008, REPIIR)
GET MAGRAVE,
FURGE s BINMOQINZ/NA
PURGE y LOATIOE/ZNA,
FURGE yLOATEAD/NA
DEFINEyBINMODS,
RFLy46000.,
FTNsL=0y0F Ty I=MAGRAVI
RFL s 70000,

REWINDyLGO.
RETRIEV(FLOTIO)
FLISRARY s FLOTLO
LOATLGO,

NOGOy BRINMODS,

FERMITy RINMOD3 y REGEOR21 .,
NAYFILE s LOADOK .
REFLACE y LOATIOK
EXIT,

NaYF ILE s L.OADBAT,
REFLACE » LOADRAT,

END OF INFORMATION ENCOUNTERIET,
/
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APPENDIX C

LISTING OF MAGRAV

The comments at the beginning list all variable names in COMMON.
Every subroutine must have an identical COMMON area. Common, from NAME to
KEND, is the area used for 'READ", for 'WRITE', and RECOVER. All code is,
of course, self-documenting.
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PROGRAH HAGhAV3(TAPE1;TAPEQ-0yINPUT:DUTPUT
$ s TAPES=INPUTSTAPEG=OUTPUT,TAPET7=800/40
X )
INTERACTIVE GRAVITY AND HAGNETICS HODELLING

AUTHOR I HELLS,COMPUTING SERVICES ,BLO,JAN 1977
WRITTEN FOR DR.HAWORTH,ASC,BI0

COMPUTER ~CDC6400,DAL

NOS »TEKTRONIX 4010-1 SCOPE

10

INPUT-DECKRITER TERMINAL IR CURSOR INPUT FROHN GRAPHICS TERMINA
QUTPUT=DECKRITER TERMINAL OR GRAPHICS
TAPE1-DIRECY ACCESS DISK STORAGE FOR MODELS
TAPE7- FILE OF USER DIRECTIONS TO MAGRAV
TAPE9Q-TEHPORARY DISK FILE OF HODLLS FOR

ERROR RECOVERY

COHHNON NRANE, ITYPE,BDIP(30)sNFIELD(2)»ANDAAX (2], ANOHIN(2)

CONHKON KOHHHT(15), XHAXs ZMAX, XMINS(2)sSPACE(2Z)

COMMON XTON,DECsDIP,ZCON,ISCI?E,NBACK,NBODS, JCROSS

COMHON X(30,25)152(30525)sNPTS{20),RID(30),BHAG(30),BDEC(30)
. COHHON 0BS(2,100),XMAXS(2), TANOH(30),HODE

COHHON SKXHAXs SKXHINy SKZMAX, SKZHINR» KEND,CALC (31,100)

COMHON PI,HTYPESsXDIS»ZDIS,IX(101), LNGIXs LNGHOD,OFFSET (2]
COMMON MODEL:HAXNPT;H&XBOD:HkXDBS:HAXCAL:IHELP:ISCR;ITTY;IPR

VALUES IN COHMDH

HAKE A10 NAHE GIVEN IN MJIJEL COMMAND
ITYPE 1 FOR GRAVITY

2 FOR MAGNETICS
BODIP(KAXBOD) DIP FOR LACH BODY(MAG ONLY)
NFIELD(HTYPESIKUHGER OF FIELD POINTS
ANOMIN(HTYPES)NININUX VALUE ON ANDHALY SCALE
ANONAX(NTYPES JHAXINUE VALUE ON ANIMALY SCALE
KOMMNT(15) 15420 CDHMENTS ABOUT NODEL

XHAX RIGHT HAND SIDE OF GRAPH IN DRAW MODE
ALL BODIES AND FIELD PDINTS SHUULD BE < THIS
ZHAX MAXTEUN DISTANCE FRI4 SURFACE(O.) TO BOTTOM
OF SCREEN
XHINS (RTYPES)IX DISPLACEMEMT. X VALUE OF FIRST FIELD POINT
SPACE (NTYPES)SPACING BETWELN FIELD POINTS
XTON X TO N ANGLE.ORIENTATIONR OF X AXIS +HAG ORLY
0~360+ DESREES
DEC DECLINATION OF FIELDoHAG ONLY
0-360. DEGREES
DIP DIP OF THE FICLD.MA> ONLY
0-360. DEGREES
ZCOH A CONSTANT ADDED TO Z COORD OF ALL BODIES.MAG DNLY
HODEL UNIT NUMBER OF MODEL FILE
1SCOPE 1 ALL GKAFHICS 3N EFFECH

2 ALL GRAPHICS SUPPRESSED~FOR TEXT CNLY TERHIRAL
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NBACK MODEL IS BACKED UP AFTER EVERY NBACK CHANGES

.

NBODS NUMBER OF BODIES IN CURRENT MODEL
X(MAXNPT,MAXBO0+1) .

X CO ORDINATES OF ALL BODIES
2(HAXNPT, HAXBOD)

Z CORD OF EACH BODY POINT
NPTS(MAXBOD) NUMBER OF POINTS CURRENTLY IN EACH B8ODY
RHO(HAX30D) DENSITY OF £2CH BODY.GRAVITY ONLY
BMAG({MAXBEOD) MAGHETIZATION OF EACH B80DY EMU*100000
BDEC(MA.30D) DECLINATINN OF EACH 300Y.CLOCKWISE FROH NORTH
OBS(NTYPES,HAXD3S)
SET OF OBSERVED VALJES
XKAXS(NTYPES)CO ORDINATE OF LAST JBSERVED VALUE
TANOM(HAXBOD)O ANOMALY HAS NIT BEEN CALCULATeD FOR THIS BODY
=1 ANDHALY HAS BEEN ZALCULATED FOR THIS BODY AND
IS STORED IN CALC
HODE ORAW HODE
2 SKETCH MODE
1 DRA¥ MODE

"CALC(HAXBOD+1,MAXD038S)

AHOMALY CALCULATED FIR EACH BODY AT EACH OBSERVED POINT
CALC(HAXBOD+1,+4)STORES TOTAL ANOMALY

SKXHAX CURRENT RIGHT HAND SCREEW LIMIT BEING USED FOR GRAPHICS

SKXHIR CURRENT LEFT HAND SCREEN LIMIT

SKZHAX CURRENT LOWEZR SREEN LIMIT

SKZHMIN CURRENT UPPER SCREEN LIMIT

KEND 999 END OF RECORD DELIMETER.ALL COMMON UP TO KEND
IS WRITTEN TO DISK FIR SAVING HMODELS

Pl PI CONSTANT

NTYPL, NUHBER OF TYPES OF MODELS THIS PROGRAM WILL HANDLE

(MAG,GRAY)

ICROSS © =0 ON GRAPHICS QUTPJT BODIES 'ARE DRAMWN AS SET OF LINES
=1 DRAWS CRISSES AT EACH VEKRTEX

XDIS DISTANCE IN SCALED JNITS IN X DIRECTION FOR RESOLUTION
ON PINPOINTING FOR CURSOR INPUT OF BODIES

IDI1s SAME IN Z DIRECTION

IX(2¢LNGIX+1)BUFFER USED FOR DIREZT ACCESS STORAGE,OF MODELS

LHGIX MAX NUMBER OJF MODELS THAT CAN BE STORED

LKRGMOD NUMBER OF WIRDS IN CIMHON UP TO KEND

OFFSET(NTYPES) NUMBER ANDED TO OBSERVED FOR PLOTTING ONLY

BAXNPT MAX NO. OF POINTS PER BODY

1iAX80D HAX NO. OF BODIES

HAX0BS MAX NO OF OBSERVATIINS )

HAXCAL MAX NO OF BJIDIES PLJS ONE

IHELP UNIT NUHBER OF DISK FILF WITH USER INSTRUCTIONS

ON IT <READ(IHELP,1Q)
10 FORKMAT (4A10)
ISCR UNIT NUMBER DF SCRATCH FILE.AFTER EVERY CNBACK
CHANGES TO THE HODEL IT IS BACKED UP ON THIS UNIT.
AFTER 300 BACKUPS THE FILE IS REWJURND
ITTY TELETYPE INPUT UWXIT NJMBER
IPR PRINTER QUTPUT UNIT NUMBER

DATA IBLANK/10H /
INITIALIZE

CALL INITT(30)
1SCR=9

HODEL=1 e e cee eean U P
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IHELP=T

ITTY=5
IPR=6
ISCOPE=1
NBACK=3
ITYPE=1
NBODS=0
MAXNPT®25
HAXBOD=30
KAXOBS=100
HAXCAL =HAXBOD+1
NTYPES=2

CALCULATE SIZE OF DUYPUT RECORD FOR STORING MODELS

LNGHOD=33+2% (MAXBOD*HAXNPT )46 %MAXBOD+2¢HAXDBS
X +6¢NTYPES

LNGIX=50

NCONKS=31

" XMAX=2000.

2HAX=100. .
SKXMAX®XMAX

SKXMIN=0,

SKIMAX=ZHAX .

SKZHINEO, .

"ICROSS»1 ‘

) XTON=Q,

PI=3.1415926535
XDIS=u0,
"IDIS=0.

" HODE=1

100

o ocoo

©OXHAXS(J) =XHAX ‘

"DEC=0. .
DIP=0.
2C0N=0.000001

OPEN MODEL FILE TO INITIALIZE IX ARRAY

LNGIX2sLNGIX%*2

D0 100 I=1,LNGIXZ2
IX(1)=0
IX(LNGIX2+41)=0

CALL OPENMS(MODEL,IX»LHGIX,»1)
CALL CLOSMS(HMODEL)

KERD=§99

DO 123 J=1l,NYYPES
OFFSET(J}=0.

ANOHAX(J) =100,
AHOMIN(J)=»=100.

NFIELD(J)=0

XMINS(J)e0.
SPACE(J)=1.
DO 123 I=l,HAXOBS
0BS{(J»1)=0.

 CALL REAN

DD 125 I=1l,HAXBUD
HPTS(I)=0
PHO(TYen,
BMAG(I)=0.

e e s
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BOEC(L1)=0.

BDIP(I)=04

125 CONTIKUE

WRITE(IPR,300)
AT (SHRELLOZ /17

© 300 FOR
T 37HGRAVITY

M ¢

$» /14HVERSION 44043

s

500

c
c
c
¢
¢
c
c
c

c

450 FORHMAT

X
X
X
X

DD 150 I=1,15
150 KOMKNT(I)=IBLANK
NAME=IBLANK

)
60 TO 400

350 CALL SAV(KBACK)

400 CALL WHAT(IWHAT)

43

MAGNETICS MODELLING PROGRAM

»/36(1H=))

MODE

-t

'I.---IBCBBSBﬂ.ﬂ.ﬂﬁ.ﬁ.l‘llﬂ‘ﬂ.ll&‘l.B'.BBKIH‘--I‘RSIEIIIEKB‘.HIB‘B-H

WHAT YO DO

...U.Iﬂ'."‘ﬂ...l"ﬂﬂnh.l...st...ﬂlB.IU-B-Ilnl--IBIEBcSIHBI-IIB-'BHI

’

EXECUTE COMMAND INPUT FROM TERMINAL

IF(IHHATNE.O}GD TO 500

WRITE(IPRs450)
{SHPARDON}
GO TO 400

GO TD(1000,2000,3000,4000,5000,600057000,8000,
’ 9000+,10000,110600,12000,13000,14000,150C0,
16000,17000,18000,19000,22006,21000,22000,

. 230005,24000,25000,26000,27000,28000,29000,

30000,31000,32000,33000), IWHAT

1000 CALL SCAL

2000

3000

4000

5000

6000

7000

8000

60 TO 350

CrLL BODY
G0 T0'350

CALL POIN
60 YO 350

CALL PARA
GO0 TO 350

CALL HELP

GO TO 400

CALLDRAW
G0 TO 400

CALL SKET
60 10 400

CALL READ
G0 70 350

© s say
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CALL WRIT
GO TO 400

CALL ANOH
G0 TO 350

CALL TANO
60 TO 400

CALL OBSE
G0 10 350

CALL TOBS
GO TO 400

CALL COMH

‘60 TO 400

CALL TCOH
60 TO 350

CALL FMODE
60 TO 350

CALL THOD
GO TD 400

CALL INSE
GO TO 350

CALL DELE °

GO TO 350

CALL END
G0 TO 350

CALL GRAP
G0 TO 400

CALL RECO
GO TO 400
CALL DuhP
60 T0, 400

CALL PAND
GO TO 400

CALL TPAR
GO TO 400

CALL MAGN.
6O TO 350

CALL GRAV
60 T0 350

CALL CROS
GD TD 400

CALL Z0OHM
G0 YO 350

CALL LINI

e s m =
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100
150

. 200
900

60 T0 400

CALL SUPP
60 TO 350

CALL T80D
GO TO 400 .

CALL TSCA
60 TO 400

END

SUBROUTINE HHAT(IWHAT)

COHKON NAKE,ITYPE,BD1P(30)sNFIELD(2),ANOHAX(2), ANOHIR(2Z)
COMMON KOMMNT(15)»XHAXs ZHAX, XM INS(2),SPACE(2)

COHMON XTON;DEC;DIPQZCDN;ISC]PE:NBACK:NBODS;ICRUSS

COHHON X(30:25)’Z(30’25)1NPTS(30);RHD(30):BHAG(3O);BDEC(30)
COKMOH 0BS(2,100),XHAXS(2)s TANOK(30),K00DE

COHMHON SKXMAX»SKXHINs SKZMAXsSKZHINs KERD,CALC(315100)

COHHON PI;NTYPES:XDIS;ZDIS;IX(lOl);LNGIX;LNGHOD»DFFSET(Z)

COHNMON MODELs HAXNPT,MAXBOD, HAXOBS HAXCALs IHELP,ISCR, ITTY, IPR

DIHENSION KOHHS(33) ’

DATA KDNHSIQHSCAL;QHBDDY;QHPDIN;QHPARA;4HHELP:4HDRAN;4HSKET:

' GHREADs 4HWRIT»4HANI !, 4HTAND; 4HOBSE,4HTGBS » 4HCOHH,
GHTCOM, 4HKODE, GHTYI D, GHINSE» GHDELE, 4HERD
4HGRAP4HRECO» 4HDUMF s 4HP AROs 4HTP AR 4HHAGN » GHGRAV,
4HCROS,4HZIOOMs 4HLIMI» 4HSUPP, 4HTBOD, 4HTSCA/

DATA NKOMMS/33/ .

WHAT TO DO SUBROUTINE

READS USER COMMAND AND RETURNS APPROPRIATE VALUE OF
IHHAT
' IWHAT »0~-UNRECOGNIZED COMMAND
WRITE(IPR, 100}
FORMAT(L2zH WHAT TO DO )
READ (ITTY,150)IANS
FORMAT (A4)
IF(EQOF(ITTY)4NE.0)GO TO 900

DO 200 IWHAT=1,NKOMMS
1E(KOHHS (1WHAT) 4 EQ. IANSIRETURN
CONVINUVE

1VHAT=0

RETURN

END

SUBROUTINE SCAL

. COUNON WAKE, ITYPE,BDIP(30)}sNFIELD(2), AHONAX (2), AROHIN(Z)

CONHON KOHUNT(15) s XKHAXs ZHAY, XHINS(2),SPACE(2)

COMHON XTOM, DEC,DIP,»ZCON, ISCOPE, NBACK,HBODS, ICROSS

COMHON X(30525)52(30525),NPTS(30),RIO(30),BNAG(30),BDEC(30)
COMMON OBS(2,100),XHAXS{2),IANOH(20),HODE

CONHON SKXMAXs SKXKRINy SKZKAX,SKZHIN,KERD,CALC(31,100)

COHMOR PIsHNTYPES,XDIS,»2DIS, IX(101), LRGIX, LNGMOD,OFFSET(2)
COMEON HODEL s BAXMNPT,MAXBOD: MAXORS HAXCAL, IHELPs ISCR,ITTY,JPR

c..l‘ﬁﬂll.lt:lﬂ.l'ﬂl'ﬂlﬂl-I-I.UHUIIIINI--HI.IIHIBIIIBIHRDB

2L

L3

SCALE .
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1

T ACCEPTS INPUT SETTING SCALES OF GRAPHS

IF(ITYPELEQ.1YURITE(IPR,1001)
IF(ITYPELEQe2)URITE(IPR,1002)
FORHAT (THGRAVITY)
FORKMAT(9HHMAGHETICS) .
HRITE(IPR,1009)

FORHAT(9H X SCALE )

TREADCITTY, %) ANS
) IF(EOF(ITTY) EQ.O)XHAX= ANS

WRIYC(IPR,1013)
FORMAT(9H Z SCALE )
READ(ITTY,»%)ANS

U IF(EDF(ITTY)«EQ.O)ZHAX=ANS
;7 1014

WRITE(IPR,LQ13)
FORHMAT(15H X DISPLACEHENT )
READCITTYs#)ANS

“ IF(EDF(ITTY)WsEQeO)XHINS(ITYPE) nANS .,

1016
1017

1019

1021

1022

10z3

1024

IF(XHINS(ITYPE)+GToXMAXIGO TO 1014
WRITE(IPR,»1017)

FORHAT(15H POINT SPACING )
READ(ITTY,®)ANS
IF(EDF(ITTY).NE.0)GO TO 1019
SPACE(ITYPE)=ANS
MRITE(IPR,1G21)

FORMAT (14H NOLOF POINTS )
READUITTY, *)IANS
IF(EOF(ITTY).NE.O)GO TO 1022

-

NFIELD(ITYPE)=JAHNS

IF(NFIELD(ITYPE) +GT«HAXDBS<ORHNFIELD(ITYPE}.LT.0)GO TO 1016

XMAXS(ITYPE)=CQORD(NFIELD(ITYPE))

IFCXHAXSCITYFE) o GTo XHAX IWRITE(IPRy1025)XIIAX, XHAXSUITYPE)

IF(XHAXSCITYPE)«LT.0,)G0 TO 1016

HRITE(1PR,21023)

FORMAT(L7H AMOMALY MIN,HAX ) : :
READ(CITTY,*®)ANSLsAMS2

IF(EOF(ITTY) NELO)GO TD 1024

IF(ANS14GECANS2)GD TO 1022

ANDHAX(ITYPE)} »ARS2 B !
ANOHIKN(ITYPE) =ANS)Y

SKXMIN=XMINS(ITYPE)

SKXKAX=XHAXS(ITYPE)

" SKZHINRO.

1025

c
'y

SKZHAX=2ZRAX

CALL REAN

RETU(\

FORKAY (OH#WARNING%,F1042,18H IS EDGE OF SCREEN
X »FlUe2,20H IS LAST FIELD POINT)

END

SUBROUTINE BODY
CONNeN NANESITVPESS
COMKON KOMHNT(X5) s XHMAX, ZHAX XNINS(2),SPACLE(2)

DIPC30INFICLE(R), aHCRAX(2),ALON]

“iz)
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COHMON XTON,DEC,DIP,ZCOH,ISCIPE,NBACK,NBODS, ICROSS

COMMON X(30,25),2(30,25)sNPTS(30),RHO(30),BHAG(30),BDEC(30)

* COMMON 0BS(2,100),XMAXS(2),TANON(30), HODE

COHMON SKXMAX,SKXMIN, SKZIAX,SKZMINsKEND,CALC(31,100)

COMMON PI;NTYPES)XDIS}ZDIS)IX(JOl)yLNGIX’LNGHOD)UFFSET(Z)
CUNKNON MODELs MAXNPT,MAXBOD, MAXOBS, HAXCALs» IHELP» ISCR, ITTY, IPR
DATA IYES/LHY/

b AC-I-II--'I!l.llI!DBIII!-II'B.II.‘I.I.'- ﬁ!.-ﬂBI'NU...“HBBSIEI.-BBB.I

¢

¢ -
1100
1110

1120

OO0 ©

.. 1190 1

BODY

WRITE(IPR,1110)

FORBAT(21HBODY,HUMBER OF POINTS)
READ(ITTY,#)IBOD, NPT

IF(EOF{ITTY)<NE.O)GD TO 1170
IF(IBODGTHAXBOD.OReIBODsLTo1)G0 TO 1170

“IF({NPTJGE+HAXHPTIGO TO 1150

IF(HPTS(IBOD)LE.O)GD TO 1118

" IF(NPT.EQ.0)GO TO 1180

WRITE(IPR,1115)

FORMAT (42HDUPLICATE BODY,TYPE YES IF OK TO OVERWRITE)
READ(ITTY,L117)IANS

IF(EDF(ITTY)«NE«QO)IRETURN

FORHAT(AL) -

IF(IANS.NE<IYESIRETURN

IANOM(180D)=0
IF(IBOD+GT.NBODSINBODS=IBOD

NPT=NPT#+1

NPTS(I80D)=NPT

HPT1eNPT-1

WRITECIPR,1120)NPTL

FORMATISHENTERs I4s4H X»2Z)
READ(ITTY}*)(X(IBOD:I);Z(IBDD;I):I =1,NPTL)
JF(EOF(ITTY) . NE.0)GDO TO 1180
X(IBDD,NPT}nX(IBOD,»1)

Z(1B0D,NPT)eZ (1800, 1)

RETURN

TG0 HARY POINTS

WRITE(IPR,LL60IHAXUPT

FORMAT(LOHSORRY 0NLY;Ib;23HPJINTS ALLOWED PER BODY)
GO TO 1100

WRITE(IPR,1L75)

FORHAT(6H ERROR)

RETURN

HRITE(IPR:IIBS)IBDD

FORMAT(5H BODY,13,8H DELETED)
HRITE(IPR;IIB&)IBOD

FORNAT(2LHTYFE YES TO TYPE 80DY,13)
READ (ITTY,1117)IANS
IF(EOF(ITTY)«NEL0)GO TO 1190
IF(IANSNESIYES)GO TO 1190
CALLTYPBOD(IBQD)

1AR0N(ICSD)=C ... .
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HPTS(IBOD)=0

¢ IF BDdY BEING DELETED REDUCE BODY COUNTER
" IF(IBOD.EQ.NBODSINBDDS=HBODS~1

RETURN
END

SUBROUTINE POIN

COINON
COHMON
COMNON
COHMUN
COHHOH
COlHOKN

¢
¢
7 COMMON
CONNoON

NAME, ITYPE;BDIP (30}, MFIELD(2),ANOHAX(2), AROHIN(2)
KOMUNT (15) o XMAX» ZHAX s XHINS(2),SPACE(2)
XTOHsDEC,DIP,2ZCOM, ISCOPE,NBACK, NBODS,» ICROSS
X(30525),2(30,25))HPTS(30)sRHO(30),BHAG(30),BDEC(30)
DBS(2,100)»XMAXS(2), I&NON(30),MODE
SKXHAX;SKXHIN;SKZHAX;SKZHIN;KEND:CALC(31:100)

PI,NTYPES,XDIS»ZDIS,IX{101), LNGIX, LNGKNOD,OFFSET(2)
KODEL s KAXHPT,HAXBOD; MAXOBS»MAXCALs IHELP, ISCR, ITTY, IPR

c'.’ﬂ‘lBcﬂnﬂﬂu.n..lﬁ‘u‘ll--ll'ﬂﬂﬁ..l-IIIU EECUNRPREREDHBORECRERESR

¢ POINT

1200 WRITE(IPR,1210) ' ,

1210 FORHAT(10HBODY,POINT)
READCITTY,¢)IBOD,NPT
IF(EQF(ITTY)oNECOIGO YO 400
IF(IBOD.GT.NBODS)GO TO 400
IF(IBOD.LE.O)GD TO 400

IF(NPT.
IF(NPT.

GE«NPTS(IDOD))IGD TO 40
LE.O)GO TO 400

) WRITE(IPR,1220)X(IBDDsNPT),Z(1BDD,NPT)
1220 FORMAT(7HOLD X,Z,2F10.2)
" READ{ITTYY;*#¥XXsiZ
IF(EGF(ITTY)eNELO)GD TOD 400
" X(IBOD,NPT)=XX .
“Z(IBOD,NPT)=22Z
IANOU(IBOD) =0

IF(NPT.

NE«1IRETURN

¢
c FIRST AND LAST POINTS CHANGED

NPT=NPTS(IBOD)
X(IBOD,NPT)aX(IBODs1)
Z(IB0DNPY)=Z{ILOD,1)

RETURN

400 WRITE{IPR,500)
500 FORMAT(GH ERROR)

RETURN
END

SUBRDUTINE PARA

"COMHON
COnNMON
COMKON
CONNON
COHHON
COMKON

(g X o]

COHHON
COHHON

NAHE, ITYPE,BDIP(30),NFIELD(2),ANOHAX (2}, AHOHIN(2)

KOMNNT(1L5) s XHAX s ZMAX, XMINS(2 ), SPACE(2)
XTONsDEC,DIP,ZCON,ISCI?Es NBACK,HBDDS, ICROSS
X(30:2*);Z(’0,25);HPTS(30);RHO(30);BHAG(30)pBDEC(30)
08S(2,100), XIIAXS(2),TANON{30),N0ODE

SKXHAXy SKXHINs SKZMAX)SKZUIN, KERDsCALC(31,100)

PI,NTYPES,XDIS, 2DIS,IX(X01),LHGIX, LHNGMOD,OFFSET(2)
MODEL, NAXNPTsMAXBOD, HAXOBS)HANXCAL, XHELP, ISCR,ITTY, IPR

c-n..n-lnnunnnu-:ununnw-nna----ua--n-nsnnlannnuntnnnuuunnuuu--l-

¢ PARAN

C
1300 WRITE(IPR,)I31Q) .

R T I
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¢ .

READ(ITTY,%)1B0OD

" IF(EOF(ITTY).NE.,0)}GO TO 2000
1310 FORNAT(4HBODY)
" IF(IBOD.GT«HAXBODIGO TO 2000
© T IF(IBOD.LT.0)GD TO 2000
U JFCITYPESEQe2)WRITE(IPR,1320)
: IF(ITYPEEQ.L)WRITE(IPR,1370)"
CALL PARAK(IBOD)
RETURN :
320 FORMAT("HAGMETIZATION (ENKU%¥100,000),DECLINATION,DIP™)
1370 FORMHAT(3HRHO)

2000 HRITE(IPR,2100)
2100 FORHAT(6H ERROR)
RETURN

© END
* " SUBROUTINE HELP

COMMON NAME,ITYPE,BDIP{30),NFIELD(2)sANOMAX(2),ANOHIN(2)

© COMMON KOMMNT(15),XNAX, ZHAXsXHINS(2),SPACE(2)
COMKON XTONsDEC,DIPs2CON,ISCIPE,NBACK,NBODS,» ICROSS

COMNON X(30525)92(30525)»NPTS(30),RHO(30)»BHAG(30),BDEC(30)

CONMON 0BS(25100),XMAXS(2), IANON(301),HODE
COHMON SKXHAX;SKXHIN:SKZHQX,S(ZMIH:KEND;CALC(31:100)

COMMON PIsNTYPES,XDIS,ZDISsIX(101), LHGIXs» LNGHOD, OFFSET(2)

COMHNON MODELs MAXNPT)HAXDOD, HAXOBS, MAXCAL» IHELPs ISCR, ITTY, IPR

DIHENSION LINKE(4)

WILL READ MODEL AND PRODUCE LISTING
OF COMMANDS AND USE

REWIND IHELP

100 READ(IHELP,200)LINE

200 FORMAT(4ALO)
IF(EOF(IHELP) <NEJO)RETURN
WRITE(IPR,200)LINE
60 TO 100

END
SUBROUTIRE DRAW

COMNON MAME,ITYPE,BDIP(30),NFIELD(2),ANOHAX(2)s ANOHINI(2)

COKHON KOMMNT (1515 XMAY, ZHAXsXHMINS(2),SPACE(2)
COMHON XTOM,DEC,DIP,ZCON,ISCI? ESNBACK, NBODS, ICROSS

COMION X(30525),2(30,25)sNPTS(30),RHO(30),BHAG(20),BDEC(30)

COHMON OBS(2,100),YXHAXS(2),IANON(30C },HODE
COHHON SKXHAX’SKXHIN’SKZHAX:SKZHIN;KEND)CALC(31;100)

COHNON PI;NTYPESsXDIS,20IS,IX{101), LNGIX, LNGHOD,0FFSET(2)

COMMON HODEL, MAXNPT,MAXBOD,MAXDOBS,MAXCAL,IHELP, ISCR,ITTY,IPR

DRAMW

1500 WRITE(IPR,1510)

1510 FORMAT(4HBODY)
READ(ITTY,«)IBOD .
IF(EOFCITTY) NELOIGO TO 400
IF(IDOD.LT+0.0RIBDD.GT+NBODS)IGD TO 400
Rubcea

CALL PLBOD(IGOD) |

sem o - « e .- © e evee
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TF(ISCOPE.EQs2)RETURN

CALL HOVABS{10,770)
CALL ALPHAH
: RETURN

S 400 WRITE(IPR,500)

. 500 FORMAT(6H ERROR)
RETURN - -

BRI © END

. SUBROUTINE SKET
o © ' COMMON NAME,ITYPE,BDIP(30),NFIELD(2),ANORAX(2),ANOHIN(Z)
fYT, et COKNON KUMKNT (15),XMAX, ZMAXsXNINS(2),SPACE(2)

e COMMON XTON»DEC»DIP»ZCON,ISCIPE,NBACK,NBODS, ICROSS

©°7 7 COHNON X(30;25):Z(30;25)’NPTS(30):RHO(30);BHAG(30),BDEC(30)

oo ) COMHON OBS(2,100),XHAXS{2),IANOH(30),HNODE
. COMMON SKXHAX, SKXMIN, SKZHAX,SKZHINsKEND,CALC(31,100)
. C .
c ,
COMMON PI,NTYPES,XDIS»,ZDIS,IX({101)s LNGIXs LNGIIOD,0FFSET(2)
T COMMUN HODEL,MAXNPY,HAXBOD,NAXOBS,HAXCALy IHELP ISCR,ITTY, IPR
. R C.......l..aﬁ.."ﬂuﬁ---.'.-..H-I.-B-.-.-ﬂﬁll-‘-“n-.ﬁ'-anunlnc-nﬁ
l...l . C N ’
- . c.a‘!‘!‘..‘ﬂ'lﬂﬂ.’.‘.--'ﬁ-‘-..n--ﬂl"a..ﬂe'.llﬂ.ﬂ--'ﬂ.ﬂunlﬂilﬂcl
Y SKETCH
-.:" c
st 1600 MODE=2
: WRITE(IPR,1610)
1610 FORMAT (4HBODY)
) READ(ITTY,*1180D

IF(EOF(ITTY)«NE.Q)IRETURN
IF(IBUD«LT«0.0R.IBOD.GT«HAXBDID)IGO TO 400
CALL PLBOD(IEBOD)
IF(ISCOPEJLQ.2)RETURN
CALL MOVABS(105770)
CALL ALPHAH
RETURN
c

400 WRITE(IPR,»500)

500 FORHAT(GH ERROR)
CALL ALPHAN
RETURN

" END
SUBROUTINE READ
COMMON NAME,ITYPEsBDIPU30),NFIELD(2),AROMAX(2),ANOMINI2)
COHHON KOHHNT(L15) s XHAX, ZNAX,XMINS(2),SPACEL2)
COHNON XTONsDEC,DIP,2CON,ISCIPESNBACK,NBODS, ICROSS
CONHMDN X(30125)yZ(30;25);NPTS(30);RHD(30):BHAG(30);BDEC(3O)
COMKON 0BS(2,100),XHAXS(2),IANON(30),10DE

-~ COMMON SKXHAX;SKXMIN’SKZHAX;S(ZMIN;KEND;CALC(31)100)

COMMON PISNTYPES,XDIS,ZDIS,IX(101), LHGIX» LNGHOD,OFFSET(2)
COHKON MDDFL;HAXHPT;hAXGDO,HAXOBS)HAXCAL;IHELP;ISCR:lTTY)IPR
C.I...UBI.HBIHI.I IIDI.IBHS‘R---.IIHIFlﬂlﬁ‘.!-ﬂ..-l‘tnel‘l.ﬂkﬂulﬁ
c READ
c
1700 IRET=0
CALL SAV(100}
CALL READF(IRET,HMODEL)
IF(IRET.EQe=1)NRITE(IPR, 1815} NANE
1815 FORNAT(R)O;5H READ)
2 : IF(IRETNE.~LINRITE(IPR,LTLOINAKE
1700 FORHAT(G6HMODEL ,Al0,10H NOT FJUND)



-

RETURN

. . ‘-. END
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" ° " SUBROUTINE WRIT

7 7 CDHMON
"7 COMHOH
" COMNHON
COMMON
COMHON

NAME, ITYPE,BOIP(30),NFICLD(2),ANOMAX(2)s ANOMIN(Z)
KOHENT (15) ) XHAX ) ZHAX s XMINS{2)sSPACLE(2)

XTOH»DEC,»D1P,ZCON, ISCOPEsNBACK, HBODS, ICROSS
X(30,25),2(30,25)»NPTS{30},RHO(30),BHAG(30),BDEC(30)
UBS(2,100),XMAXS(2), IANON(30),HODE

COMHON SKXMAXy SKXHINy SKZMAYsSKZHINJKEND,CALC(31,100)
C .
¢

COMMON PI,NTYPES:XDIS;ZDIS,IX(101);LNGIX;LNGHOD,OFFSET(Z) :

COMMON MODEL)MAXNPT,NAXBOD,MAXOES)HAXCALy IHELP, ISCR,ITTY, IPR
¢
Cttultala:uuunluluu-llunn-l-nu--snnnscana-unln-nltlnus-lnuuu-nnn
c WRITE
¢ . .
1800 CALL WRITEF(IRET,MODEL)

© MRITE(IPR,1BLOINAMNE .

1810 FORMAT(OGHMODEL ,»A10,8H WRITTEN) ’ .

IF(IRETWNE«=1)HRITE(IPR,1820)
11820 FDRHAT(IQHUNSUCCESSFULLY)

RETURN
¢.
END

SUBROUTINE ANOM

CONMON
CONHON
COMHON
COHEON
COMMOHN
© COMHON

COMMON
COHMMON

NAME, ITYPE,BDIP(30Q), NFIELD(Z);ANOHAX(Z):ANOhIN(Z)
KOHhNT(lS);XHAX’ZHAX:XHINS(Z);SPAC:(Z)
XTONsDEC,DIP,ZCONy ISCOPE, NBACK, NBODS, ICROSS
X(30:25), Z(’0:25);hPTS(30)’RHO(30);BFAG(BO);BDEC(BO)
DBS(2,100)»XNAXS(2), IANOM(30),H0DE
SKXHAX:SKXMIN'SKZHAX:S(ZHIN)KEND;CALC(31;100)

PI,NTYPES,XDISs2ZDIS,IX(101), LHGIX, LHGHOD,OFFSET(2)
MODEL, MAXNPT,MAXBODsMAXOBS, HAXCALy THELP, ISCR, ITTY, IPR

C--BQ‘UEIEIIFIEBI‘EII..IGHIB.-'l“ﬂﬂ.'.--l.'...ﬂ.‘l‘...nl..:-"ﬂﬂ..

¢ ANOHALY

¢
180D=0
KALK=1

CALL PLAROM(IBOD,KALK)

CALL PLOBS

IF(ISCOPE.EQ.2)WRITE(IPR,10])
101 FORMAT{1B8HANOQHALY CALCULATED)

IF(ISCOPE«EQ.2IRETURN

CALL NOVADS(10,770)

CALL -ALPHAH

RETURN
ERD

SUBROUTINE TAND

COHHON
CONKHON
COMKOHN
CanMoNn
COHNON
COHHON

COMHON
CONNGH

4

NAKE, XTYPE,BDIP (30),NFIELD(2),ANOHAX(2), ANDHIR(2)
KORHNT(15), XMAX, ZHAX) XHINS(2),SPACE(2)
XTON,DEC,01P,ZCON, ISCOPES HBACK, KBIDS» ICROSS
X(30,25)52(30525)sNPTS(30),RHD(30),BHAG(30),BDEC(30)
DBS(2,100),XHAXS(2), IANDII(30),K0DE

SKXHAXy SKXMIN, SKZMAX»SCZHINSKEND,CALC(31,100)

PI»NTYPES,»XDIS»7ZDIS,XIX(101),LHGIX, LNGHOD,0FFSET(2)
BODEL, BAXHFTAHAXDDO s NAX00S ) NAXCALs IHELP) ISCR ITTYSIPR

Cnvnannnmtnrnrnunrunuznn.-nsnn::nln- N ECRERBUONRAFrEERNIEDERANANONE
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c-lﬂﬂlnﬂlﬂ-I--ﬂtiﬂl«-l.I'.llu...ﬂ.ﬁl--III.l.llllllllll‘llhlllll.lﬂ

¢
¢

e

“ e—e ere w

RETURN

TYPEANOH

o WRITE(IPR,300)

""300 FORKAT(11HBODY(O=ALL))

e READ(ITTY,#)1BOD

IFCEOF(ITTY)«NE.0)GO TO 400 :
IF(IBODeLT+0s0ReIBODGT<HAXCAL)}GO TO 400
CALL TYPANO(IBOD)

¢
7 400 WRITE(IPR»S00)

: 500 FORMAT(6H ERROR)
‘  RETURN

T END

SUBROUTINE OBSE

. T COMNDN

© - COMNON
conHan
. COMMON
o " CONKON
COHMON

(e X o}

o : COKKDN
. © " CONMON

NAME» ITYPE,BODIP(30),NFIELD(2),ANOMAX(2), ANDMIR(2)
KOMMMT(15) p XMAX» ZHAXs XHINS(2),SPACE(2)
XTOM,DEC,DIP,ZCON, ISCIPE, NBACK,NBODS, ICROSS
X(30,25),2(30,25),HPTS(30),RHO(30),BMAG(30),BDEC(30)
0BS(25100), XHAXS(2)»IANOMI30),HODE

SKXMAX» SKXMINy SKZHAXs»SKZMINy KEND,CALC(31,100)

PI:NTYPES;XDIS;ZDIé}IK(101):LNGIX;LNGHUD;OFFSET(Z)
HODELs HAXMNPT,MAXBOD, MAXOBS)HAXCALS IHELP, ISCR,ITTY, IPR

C-.:..-znunnunnunnuunns::a-t-:-tnna:u:cs:-nzsnu-:-----nnu:c-llna

c UPDATEOBS

¢

100 MNWRITE(IPR, 200)
200 FORHAT(SHNO.,VALUE)
300 READ(ITTY»*)JsANS
© IF(EOF(ITTY)«NE-OIRETURN
IF(JeLEeQeOR«J+GTNFIELD(ITYPE}IGD TO 900
OBS(ITYPE, J)=ANS

GO TO
c

300

© 900 HRITE(IPR,950)J
950 FORMAT(6H ERRDR,ISs, BH ILLEGAL)

GO TO 100
c
END
SUBROUTINE T0OD
. ’ COonnon NAME, ITYPE,BDIP(30)sNFIELD(2),ANOMAX(2), ANOHIN(2)
’ COMMON KDMMNT(15) s XMAX» IMAX, XHINS(2),SPACE(2)
COMKON XTOU,DECsDIP,ZCOM,ISCIPE,HBACK,NBODS, ICROSS
. COMION X(30525)52(30,25)sHPTS(30),RHD(30),BHAG(30), BDEC(30)
CONNKON OBS(2,100),XMAXS(2),1ANON(30),H0DE
’ COMMON SKXMAXy SKXMIN) SKZMAX,SKZMINs KEND,CALC(31,100)
. c
(o
COMHON PI, NTYPES:XDIS'ZOIS:IX(101))LNGIX;LNGHUD;OFFQET(Z)
COMHON tDDCL;hAXN?T;HAXBDD,NAXOBS:HAXCAL;IHELP:ISCR;ITTY:IPR
c-llaﬂﬂﬁnﬂl-:.l‘.Bl-IB-IHNIH-HISBIIIIII.Eﬂluﬂ.ﬂﬂ..:‘ellﬁllﬂlaﬂu!
C
g TYPEBODY

WRITE(IPR,200 )
200 FORHAT(4HBODY)
READ(ITYY»%)IBOD
IF(EOF(ITTY)WNELO)GO TO 400
JECYRON LT W0.NRIANDGT.NBONS) GO TO 400
CALL TYFBOD(IBOD)
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400 WRITE(IPR,500)

i RETURN
L * END

y . COnMON
S COMKON

500 FORMAT(6H ERROR)

SUBROUTINE COHNM

NAKE,» ITYPE, BDIP(30);NFIELD(2);ANOMAX(Z);ANOHIN(Z)
KOBMNT (150, XHAX» ZHAX, XMINS(2),SPACE(2)

: CONHON XTON,DEC,DIP,ZCON,ISCI®E,HBACK,NBIDS, ICROSS
y - CORNON X(30,25),2(30,25),kPTS(30),RHD(30),BHAG(30),BDEC(30)
: COMKON 0BS(25,100),XNAXS(2), IANON(30), NODE
: COMMON SKXMAX» SKXHIMy SKZHAX»SKZMIN, KENDsCALC (315100)
¢
. t. c .
i COMMON PI,NTYPES,XDISs2DIS,IX(101),LNGIXsLNGHOD,OFFSET(2)
COKMON MODEL, MAXHPT,HAXBOD,NAXOBSsHAXCALs IHELP, ISCR,ITTY, IPR
. ; . C.l..’lIHBIIIIIBHEBHIIHIIGIEBU‘IIHISI-.KBlIIllIu..l‘zﬁﬂll‘Bﬁﬂ'lﬁ
c ' INPUT CONMENTS
e :
s WRITE(IPR,2410)

" 2410 FORHAT(13HTYPE COHHENTS)

. READ(ITTY»2420) KOMMNT
o 2420 FORHMAT(15A10)

i RETURN

.S ENRD

SUBROUTINE TCOH

COMHMON
COMMON
COMKON
1A thhdeh

NAME, ITYPE,BDIP(30),NFTELD(2),ANOMAX(2),ANOHIN(2)
KOMMNT(15)» XMHAX» ZHAXS XMINS(2)sSPACE(2Z)
XTONsDEC,DIP,ZCON,ISCIPE,NBACK,;NBODS, ICROSS
X(BC;ZJ);Z(’O;ZﬁiyhPTS(QO)rRHO(JO);BHAG(BO) BDEC(BO)

.+ COMHON 0BS(2,100)sXNAXS(2)»IANOM(30),HODE

COMHON SKXMAXy SKXMINy) SKZMAXsSKXZHIN)KEND,CALC(31,100)

¢

¢
COMNON PI,NTYPES,XDIS,2ZDIS,I%(101),LNGIXsLNGHOD,OFFSET(2)
COMHMOK HODEL, HAXNPTsHAXBDD, KAXOBS, HAXCALs IHELP, ISCR,LITTY, IPR

CISHIIIIBIB.CIIB:Punllnﬂall:llllll‘ls-ﬂll’:Ull.llRﬂ.:llﬂlull:lﬂal!l:l

C COMHMENTS

¢

. WRITE (IPRs 600 JKOMKNT
600 FORMAT(4A10)

RETURN
¢
END
SUBROUTINE FHKQODE
. : COHHON NAHF;ITYPE’BDIP(BO)rNFIELD(?))ANDﬁAY(Z) ANOHRIN(2)
’ CONMON KOBKNT(LS5) s XHAXs ZHAX, XHINS{2),SPACE(2)
. COMMON XTON,DECsDIP,ZCON,ISCOPE,NBACK, NBODS, ICROSS
COHKON X(30525),2(30,25)NPYS(30),RHD(30),BHAG(30),BDECI(3Q)
COMMON 0BS(2,100),XMAXS(2), IANOM(30),H0DE
. COHMON SKXHAXs SKXHIN, SKZHAX»SKZHINs KEND,CALC(31,100)
¢
c
. COMMON PI,NTYPESsXDIS,ZDISAIX(101)s LNGIX,LNGHOD; OFFSET(2)
: COKNON HODELs HAXNPT,HAXBOD»MAXOBS, HAXCAL, IHELP, ISCR, ITTY, IPR
.CI-GIIHDBBII“!IEII-IB.IBU-IBI‘ﬂl‘Uﬂnllﬂﬂ.lﬂ.ﬂﬂﬂﬂ.n:.ﬂlﬂlhﬂ.c:‘l
c HODELS
c

WRITE(IPR, 300)

300 FORBAT(1OHMODEL NANE)

READ()ITTY, 350 )NAHE

IF(EQOF(ITTY)HELO)IGD TO 400 - - . G e



WRITE(IPR,350 INAME

' . "7 7350 FORMATLALO)D
. . RETURN

s c
- 400 WRITE(IPR,450)
SEE 450 FORMAT(GH ERROR)
RETURN . '

o ) END

‘. * " SUBROUTIKE THOD

" © 7 COMKOM MABE,ITYPCE,DDIP(30),NFIELD(2),ANDMAX(2), ANDNIN(2)

) COHMON KOHNNT(15)sXHAX, ZHAX, XMINS(2),SPACE(2)
COMMON XTONsDEC,DIP»2CON, ISCOPE,NBACK,NBODS, ICROSS
. CONMON %(30525)52(30,25)sNPTS(30),RHO(30),BHAG(30),BDEC(30)
e ’ CONNMON OBS (21001, XHAXS(2), IANON(30),MODE
! COMMON SKXHAX»SKXMINs SKZMAX,SKZMHIN,KEND,CALC{31,100)

¢

¢ .

i COMMON PI,NTYPES,XDIS,ZDIS,IX{101),LNGIXsLNGHDOD,OFFSET(2)
COMMON HODEL» MAXNPT,HAXBOD,MAXOBS, KAXCAL) IHELP, ISCR,ITTY, IPR

H .: Clncnunnnnnnan--:l--nznu-uuu-nnn‘-nuaunnnn-u-lnwnnnu-au--uanul-

h c-Iﬂl.lﬂun!nﬂﬂﬂuﬂﬁﬂ..l.ulnl\..:C-B.llBl.ﬁl.-.BHI'RBBIISIBUIIRIICII

. ¢ LIST NODELS
Y
., 2700 IRETwsl .
*  CALL READF(IRET,HODEL)
c
¢
RETURN

END .

SUBROUTINE INSE .

CONHON MAHE»ITYPE,BDIP{30)sNFIELD(2),ANOMAX {2}, ANONIN(Z)

COMMON KOMANT(LS5) s XHAX» ZHAX, XMIRS(2),SPACE(2)

CONMON XTOHsDEC,DIP,ZCON,ISCIPE,NBACK,NBODS, ICROSS

COMMON X{30,25),2(30,25),NPTS(30);RHO(30),BHAG(30),BDEC(30)
: COHKMON 0BS{25100)sXHAXS(2), IANON{30 ), HDDE

) . COMMON SKXIAXs SKXMIN, SKZHAX»SKXZHINS KEND,CALC(31,1001}

CUMMON PI,NTYPES,XDIS,ZDIS,IX{101),LNGIX,LNGHOD,OFFSET(2)
COMKON HODELs MAXNPT»HMAXB0DD, HAXOBS,HAXCAL, IHELPS ISCR,ITTY, 1PR

CGISBSJ’ZQFBB!BIBlBBI‘..lBﬁSBﬂBESBHIS S CNRDECRC MEANAEDESEESERESCRERES

c IRSERT

KRITE(IPRs 100)

) 100 FORHAT(22HBODY,INSERT AFTER PJIINT)
READ(ITTYs*)IBOD,KNPT '
IF(EOF(ITTY).HELOIGD TO 400
IF(IBOD.LY«L.0R.1IB0OD.GTHBODS)GO TO 400
IF(NPTGE.NPTS(IBOD))IGO TO 400

) ’ WRITE(IPR, 200)
¢ 200 FORHAT(2HX,2Z)
' READCITTY,®)XXs21Z
IF(EDOF(ITTY)«NE.O)}GO TO 400
CALL INSERT(XX,2Z,IBOD,NPT,IRET)
IF(IRETLTO)RETURN
400 WRITE(IPR,450)
450 FORHAT(6H ERROR)
nETURN
END
SUBPIUTINE DLLE
COHMON MARESITYPE,BDIP(30),NFIELD(2 ), AHOMAX(2), AROHIN(2)

-e



COMMON
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KOMMNT (150 XHAX s ZHAX, XMINS(2),SPACE(2)

_ COMMON XTOM,DEC,DIPsZCON, ISCOPE,NBACK,NBODS, ICROSS

COMMON X(30,25),2(30525)sNPTS(30),RUD(30)5BHAGI30),BDECI30)

COMHON 0DS(2,100),XHAXS(2), IANON(30),HODE

COHNON SKXHAXs SKXHINy SKZNAXsS<ZHIN, KEND»CALC(315100)
c
¢

COMMON PI,HTYPES,XDIS,ZDISsIX(1011,LHGIXsLRGHOD,OFFSET(2)

COMHON HODEL,HAXNPT,HAXBOD, KAXUBSs HAXCAL, THELP,ISCR,IYTY, IPR
c
clﬂﬁ--ﬂ'-ﬂﬂﬂnlﬂﬂﬁﬂﬂﬂﬂ.-Kﬂlﬂ.uu-..l-ﬂlu-ﬁl---Uﬂ-ﬂll--BBB-l-lﬂBﬂ--l
C DELETE

WRITE(IPR, 2910)

2910 FORMAT(LTHBODY,DELETE POINT)
READ(ITTY,*)IBOD,NPT
IF(EOF(ITTY) NELO)GD TO 2930
IF(IBOD.GTHBODS.ORIBODWLT.1IGO TO 2930

IF(NPT.

LTc¢1leORGHNPTLGELNPTS(IBOD}IIGO TO 2930

0 XX=X(IBODsHPT)

"71e2(1BOGDsNUPT)

CALL DELETE(IBOD,NPT,IRET)
IF(IRETWLTLOYURITECIPR, 2920)INP T, XXy 22
©" 2920 FORHAT(SHPOINT,I3,9H DELETED=y2F10.2)

RETURN

¢
2930 WRITE(IPRs2940)
2940 FORMAT(6HERROR )

RETURN
¢
END

SUBROUTINE END

- COMHKON
COHNMON
COMHON
COHMON
COMMON
COHMON

"COKHON
COMNON

NAHE:ITYPE;BDIP(30)’NFIELD(Z)’ANOHAX(Z);ANOHIN(Z)
KONNHT(15) 5 XMAX s ZMAX XM INS(2) s SPACLEL2) -
YTONsDEC,DIP,ZCONSISCI? E)HBACK,NBODS, ICROSS
X(30’25):Z(30;25),NPTS(30)’RHO(30);BHAG(30);BDEC(30)
OBS(2,100) s XNAXS(2), IANOM(30),HODE

SKXHAX»SKXHIN) SKZIAXsSKZHINs KENDsCALC(315100)

PI;NTYPES;XDIS’ZDIS:IX(101);LNGIX;LNGHUD:OFFSET(Z)
HUDEL:HAXNPT;HAXBDD:HA(OBS;HAXCAL:IHELP:ISCR;ITTY)IPR

c-lﬁﬁnaﬂlﬁl-zllﬂlllﬂl-!lzulﬂﬂﬂﬂlﬁll‘:BBSﬂIBE.EIBNBEIUIHDSSBIUDBI

¢ star

IF(ISCOPELEQ.1)CALL ALPHAN
IF(ISCOPEJEQe1ICALL FINITT(O0s767)
WRITE(IPR,30L0)

3010 FORMAT{BHGOOD-BYE)

sTOP
END

SUBRDUTINE RECD

COHKOH
CONHON
COKMON
COnKDN
COHNDN
COKNOR

DO

COMHON
CONMMON

RABE,ITYPE,BDIP(30)sNFILLD(2),ANOAAX(2), ANDHIN(Z)
KORLNT (150 XHAY» ZHAXs XMINS (2}, SPACE(2)

XTONs DECsDIPp2CONs ISCIPE,HBACK, HBODS, ICROSS
X(30,25),2(30,25),MPTS(30),RHO(30),BHAG(30)sBDEC(30)
085(2,100), XHAXS (2), IANDH(30),H00E

SKXMAXs SKXHIH, SKZHAX, S ZHIN, KEND,CALC(31,100)

PIINTYPES;XDIS:ZDIS;!X(lCl)rLNGIX;LNGHUD;OFFSET(Z)
HODEL » BAXNPTs HAXGOD, MAXOBS s HMAXCAL» IKELP, ISCR,ITTY, IPR

C"'HFﬂ'l!(‘.""t-P"F-HHIHFUIQHII.--ﬂ-lulnﬁ-'----Uluﬂ-.ﬂ--'.ﬂ.l.ﬂl..

.C RECOVER



-

WRITE(IPR,3220)

3220 FORMAT(19HHOW HANY BACKSPACES )
READ(ITTY,*)IRET
IF(EOF(ITTY) NELOIRETURN
IF(IRET.LE«OIRETURN
IRETe~IRET
CALL READF(IRET,ISCR)
WRITECIPR, 32401 HAIE

3240 FORHAT(GHMODEL ,Al0)
IF(IRET«GEOIWRITE(IPR,3250)

3250 FORIAT(14H NOT RECOVERED)

T IFUIREVeLTeO)URITE(IPR,2260) )
3260 FORMAT(10H RECOVERED)
RETURN

END

-SUBROUTINE PAND

COMMAON NAHE;ITYPE;BDIP(30)’NFIELD(2);ANOHAX(2) ANROMIN(Z)
CONKON KOMMNT(15) s XMAX, ZHAXSXHINS(2),SPACE(2)

COMHON XTON;DEC:DIP;ZCDN:ISCO’E,NBACK;NBJDS:ICROSS

COKHOH X(30’25);Z(30’25):HPTS(30):RHD(30);8MAG(30)»BDEC(30)
COMKON OBS(2,100),XHAXS(2), IANCH(30),K0DE

COMKON SKXHAX,SKXHIN, SKZHAX»S<ZMIN, KEND,CALC(31,100)

COHNON PIsNTYPES,XDIS»2ZDIS,IX(101), LNGIX,LNGHOD, OFFSEY (2)
COKMON MODEL, HAXNPTsMAXBOD,HAYOBSsMAXCALs IHELP» ISCR, ITTY, IPR
Cl:l:an::nn:nuc::ans:nnnnuxnst-:uu-nuaunnlunnsnn:-u-u-::-uu-n:-::n
c : PLOT ANOHKALY BUT DO NOT RECALCULATE
c .
3400 1B0D"0
© IF(ISCOPE.EQ«2)RETURN
KALK=0
CALL PLANOK(IBOD,KALK)
CALL ALPHAH
RETURH
END .
SUBROUTINE TPAR
CONNON hAHE;ITYPE:BDIP(33):NFIELD(2);ANO%AX(Z) ANOMIN(Z)
COMMON KOMHNTU(15), XHAX, ZHAXSXMINS(2)sSPACE(2)
COMMON XTONsDEC,DIP,ZCON,ISCIPE,HNEACK,NBODS,ICROSS
COMMON X(30,25),2(30,25)sNPTS(301,RHD(30),BHAG(30},BDEC(30)
coiAnon DBS(2,200), XBAXS(2), IANCK(30),H0DE
COKNMOIL SKXHAX,) SKXMIN, SKZHAX,S<ZHIN, KEND,CALC{31,100)

¢
¢
COKHON PIsNTYPES,XDIS»ZDISsIX(101)» LHGIX, LRGKOD,OFFSET(2)
COKMOM HDDEL,HMAXHPT, SAXBOD, HAXOBSsHAXCAL) LHELP,ISCR, ITTY» IPR
Cztnuu-nntuuunun_-l:lununn-unnaz-as---.l-n-n-unnunszsuca-n-accu:uu
¢
C
C-u-uulan-na-nu-n-ezcucacun-uun-:uu:un-nuz:llauuna---nna---n:a.u
¢ TYPE PARAMETERS
¢
3500 CALL TYPAR(OQ)
RETURN
¢
END

SUBROUTINE GRAV

COMMON NAHL:ITYPE’BDIP(30);NFI[LD(?):A?OHAX(Z);ANDHIN(Z)
COMKOH KOMMNY (X5) s XHAX, ZHANSNMINS(2),SPACE(2)

COMHON XTON,DEC,DIP,ZCON,ISCOPE,NBACKs NBODS, ICROSS

a - - as s emie R
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T Cawax

cu .

i

|3650

Cauus

OO0

3710

3a”nil
3730

57 . : o o

COMMON X(30:25);Z(30)25);NPTS(30);RHO(30)’BHAG(30),BDEC(30i‘

COMHON DBS(2,100),XMAXS(2), TANOII(30),M0ODE
COMMUN SKXMAX»SKXHIN, SKZMAX,SKZMIN, KEND,CALC(31,100)

COMHON PI,NTYPES,XDIS,ZDIS,IX(101), LHGIXs LNGIOD, OFFSET(2)
COHHMON FODELy MAXNPT, MAXDOD, MAXDBS, HAXCAL, IHELP, ISCR,ITTY, IPR

BBIB‘IIIIBHHHSDE-IIﬂEC.Ulﬂ-‘I.IBﬂlllllB.‘B-Iﬂ.l:l'l:ll‘-.l'

GRAVITY

IFCITYPEGNES1ICALL REAR

ITYPE=]

WRITE(IPRs3650)
FORMAT(13HGRAVITY HODEL/™ZCON")
READCITTY, %) ANS
IF(EOF(ITTY)EQ.s0)ZCONSLNS
JF(ZCONJEQe04¢)2CON=,000001

RETURN

"END

" SUBROUTINE MAGN

CONNMON NARE, ITYPE,BDIP (20)sNFIELD(2), ANOHAX (21, ANOHIN(2)
COMMOUN KORIMT(15), XHAX s ZHAXSXMINS(2),SPACE(2)

COMMON XTON,DEC,D1P,ZCUN,ISCIPE,NBACK,NBODS,ICROSS

COMNON X{30,25)22(30,25)»NPTS{30),RHO(30),BHAG(30),BDECI30)
COMHON DBS(25,100), XHAXS(2), TANOH(30),10DE

COMNON SKXMAXsSKXHINy) SKZHAX» SXZMIN,KEND,CALC(31,100)

CONHON PIsNTYPES,XDISsZDISsIX(101)sLNGIXs LKGHODsCFFSET(2)
COMMON HDDELsMAXNPTHAXB0D; MAXOBS,HAXCAL IHELP,ISCRyITTY,IPR

ESBSSSESCGSECGHSSIBHEQCDulnﬂ.l!lﬂl‘:l‘uﬁﬁﬂHQIBBBFS‘IGRIENIBOBGB

HAGNETICS .

ITYPE=2

CLLL REAN

WRITE(IPR,3710)

FORNAT(34HMAGNETICS MODEL ENTER X TO N ANGLE)

READ(ITTY, &) ANS

IF(EOF(ITTY) NE.O0)GO TO 3711
XTON=ANDD (AN3:360.)
IF(XTOHLY 0. ) XTON=XTON®360,
WRITEfIPRs2730)

FORMAT(4H DEC )

READCITTY, % )ANS :
IF(EDF(ITTY).NE.CIGO TO 3731
DEC=ANOD (ANSs360.)

T JF(DEC.LT.0.)DEC=DEC+360.

3731
3740

L3750
3755

MRITE(IPR,374Q)

FORNKAT(SH DIP )
READCITYY ¥ }ANS
IF(EDFCITTY)HEL0)IGD TO 3750
DIPnAHOG(ANS,360.)
1F(DIP4LT+C.)DIP=DIP+360,

NRITE(IPR,3755)

FORMAT(5H ZCON)
READ(ITTY,2)ANS
IFLCOF(ITTY) 4EQ.0)ZCON T ANS
IF(2CON.EQ.04)2CON®0,000001
RETURN



-e

END
SUBROUTINE CROS
o CONMMON HAME,ITYPE,BDIP(30),NFIELD(2),ANOMAX(2), AROMIN(2)
T COMMON KOHMNY(15),XMAXs ZMAXSXMINS(2),SPACE(2)
v B COMMON XTOM,DEC,DIP,ZCON,ISCOPE,NBACK,NBODS, ICROSS
' COMION X(30,25)52(30525),HPTS(30),RHD(30),BHAG(30),BDEC(30)
COMION 0BS(2,100),XMAXS(2), TANONH(30),HODE
Lo © " COKMON SKXMAX»SKXMIN SKZMAX,SKZNINsKENDsCALC(31,100)

c
. “C N .
Lo Y COHMON PIsNTYPES»XDIS»ZDIS,IX(101), LRGIXs LNGHOD»OFFSET(2)
© et U CONKON MODEL, HAXNPT,MAXBOD, MAXOBSs MAXCAL, IHELP» ISCR,ITTY, IPR

CIIBBIﬂ‘.ﬁllﬂlﬂﬂllG.Bluﬂ.ﬂllﬂ.":ﬂlﬂuﬂ.ﬂﬂ-.I-ﬂllﬁﬂl.nnﬂa.lﬂB--lﬂ

o c

¢ _ CROSS
¢ -
v+ """ IF(ICROSS.NE.0)GD TO 3840

ICR0OSS»1
© " - MRITE(IPR,3810)-
3810 FORMHAT(YQHCROSSES ON} .
RETURN
c
‘3840 ICROSS=0
WRITE(IPR,3850) *
3850 FORMAT(LIHCROSSES OFF)
RETURN
END
SUBROUTINE ZOON ;
’ . COMHON NAMEsITYPEsBDIP(30),NFIELD(2)sANDHAX(2), ARORIN(2Z)
CONHON KOHKNT(15) s XHAX, ZHAX,XMINS(2),SPACE(2)
COMMUN XTOUN,DEC»DIPZCON,ISCI?EsNBACK,NBODS, XCROSS
COMHON X(30525)5Z(30»25),NPTS(30),RHO(20)»BNAG(20),BDEC(30)
COMEDON OBS(2,100),%XHAXS(2),TANOH(30),H0DC
COMMON SKXHMAXsSKXHKIN,SKZKAXsSKZNIN,KEND,CALC(31,100)
¢ X

¢
COMHON PIsNTYPES,XDIS»2ZDIS»IX(101), LNGIX, LNGKOD,OFFSET(2)
e COHION MODELs BAXNPT,MAXBOD, MAXOBSs MAXCALs JHELP» ISCR, ITTY, IPR
c'nac-nnnsﬁ.u"nnnn'ﬂ.nen.nﬂUﬂzlﬂﬂ'-“‘cﬂ.n'..‘eﬂu.l.lln‘ac.."nﬁ.
c .
C zo000n
€
3900 YRITE(IPR,»3910)
3910 FORHAT(49HFOR SKETCH MODE,ENTER HMIN XsMAX X,UPPER ZsLOUER 2)
READ %, ANS1, ANS2,AHS3, ANSH
IF(EOF(ITTY) o HEC«OIRETURK
IF(ANS1.GE.ANS2)IGO TO 2900
” IF(ANS3eGEANS4)GO TO 3900
IF(ANS3.LT«04)G0 TO 3900

SEXNHIN=ANS1

SKXHAX®ANSZ

SKIHIReANS3

SKZNAX~ANS4

RETURN

ERD
C--nnnnnnnn-uneunu--nunnnnu-annnn:--:nn-u-u:n--nnl-n---nnnn-n-u-

C

c
c

SUBROUTINE LINI

CONKON IAHE, 1TYPE,BDIP(30),HFIELD(2), AHOAAX(2), AHOHIN(2)
CONRON MOBMNT (IS XHAX ZHAX XMINSIZ), SPACE(2]

COHMON XTONsOLCsDIP,ZCON,ISCIPES NBACK,NRODS, ICROSS



-
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+

COHMON X(30;25):Z(30»25);N?TS(30),RHO(30);DMAG(30):BDEC(30).

COMNON OBS(2,200),XHAXS (20, TANOK(30),H0BE
COHMON SKXHAX;SKXHIN:SKZHAX:S(ZHIN’KEND;CALC(31;100)

¢
¢ .
T COHMON PI,NTYPES,XDIS,»ZDIS,IX(101),LNGIX,LHGHOD,OFFSET(2)
COMMON MODEL,MAXNPT,MAXBODsMAXOBS,MAXCAL, IHELP,»ISCRAITTY, IPR
e o
c-ulnt--l--lnnann-.--un-sl-'-uu---unnn--u-xn-uuu‘n-u--.---ls:-lr.n-u
¢
¢ FINDS MIN MAX OF ANOKALY
c AND SETS OBSERVATION OFFSET(2):
c
¢
C
c .
IFINBODS.EQ.0)GD TD 4050
IF(NFIELD(ITYPE) EQ.0)GO TO 4050
¢ B
. v AAMAX=CALC(MAXCAL,1)
AARIN= AAHAX )
¢
i " NFsNFIELD(ITYPE)

DO 4010 J=2,HF

VAL=CALC(HAXCALsJ)

IF(VAL«GT, AAIAX) ARHAX S VAL

IF(VALoLT«AAMIN) AAHIR=VAL
4010 CONTINUE

60 TO 4060

c
c NO ANDMALY
C

4050 AANAX=Q.

i AANIN=O0.,

4060 AAVGE (AAMAX=AAKIN)/ 2.+ ALMIN
WRITE(IPR, 4070 AAKRXs AAHINS LAVG
4070 FORMAT(2LH ANOMALY SCALE UPPER,F10. 2/15X;6H LOWER
X pF1042/15%sB8H AVERAGE,FE8.2)

c
C OPTION TO OFFSET OBSERVED WHEN PLOTTING
¢

WRITE(IPR,4080)
" 4080 FORHMAT(25HENTER OFFSET FOR OBSERVED)
READ(ITTY, %) ANS
IF(COF(LTTY) NE.OIRETURN
DFFS[?(ITYPE)-ANS
RETURN
END ‘
SUBROUTINE SUPP
'C-nn-uu:nrnnn:cunnntlnnucunnnnaunnanncuuu:n-uu:uu:uuauann:c:nn-:
COMMON HANE, ITYPE,BDIP(33),NFIELD(2),ANDMAX(2), AROKIN(2)
COHKON KORBNTILS6), XHAY , ZHAX, XHINS(2),SPACE(2)
"COMKON XTUNs DEC, DIP,ZCON, ISCOPE yHIACK,NBODS, ICROSS
COKRON X(30525) Z(30;2));hPT>(30);RHO(30);BHAG(30):BDEC(°0)
COMHON 0B8S(25,100) s XMAXS(2), IANOL(30 ) HODE
COMMON SKXNAXs SKXMIMNs SKZMAXsS<ZNIN, KEND,CALC(31,100)

LOOO

*° COMHON PIsNTYPES,XDIS,ZDIS,»IX(101), LNGIX,LKGIIOO, OFFSET(2)
COHMON HODCL,HAXNPT,HAXBOD,HAXOBS,»MAXCALs IHELP, ISCR,ITTY, IPR

SUPPRESS GREPHTCS



T 4100 WRITE(IPR,4110)

© . ' 4110 FORKAT(31HDO YOU WANT GRAPHICS SUPPRESSED)
R 1 READ(IYYY»4120) IANS
i ¥ 4120 FORMAT(AL)
S o IF(ECF(ITTY)«NE¢OIRETURN
Sy, TE(IANSCEQLLIHY)ISCOPE=2
: IF(TANSeHE«1HY)ISCOPE=L
S RETURN
- " END ]
D *° SUBROUTINE REAN
" C.l...l.."..'Gl.l.ll‘...c..bl..’..k‘l.Q..00..00.0.0IGDIOOOGOOHCOOCOOOOIO
' ¢ PURPOSE TO REINITIALIZE ARRAY CALC AND 1ANOM
- o
Y4 et COMMON HAME,ITYPC,BDIP(20),NFIELD(2),AHOHMAX(2),) ANDNIN(2)
' e CONRNON KOMHNTIL5) s XHAX, ZHAX, XHIHS(2)sSPACE(2)
A © v COMMON XTON,DEC,DIP,ZCOM,ISCOPE,NBACK,NBODS,ICROSS
v C COHHON X(30,25),2(30525), NPTS(30);RHO(30):BHAG(30):BDCC(’O)
s ©©  COMHON 0BS(2,100)sXHKAXS(2),IANOM(30),HODE
C "COMMON SKXHAX,SKXHINs SKZMAX»S<ZMIN,KEND,CALC(31,100)

COMHON PI:NTYPES;XDIS;ZDIS’IX(101’;LNGIX;L&GHOD;OFFSET(Z)
COMHONR HODEL »MAXNPTsMAXDBOD,MAXOBS,MAXCALs IHELP, ISCR,ITTY,IPR

L DO 100 I=l,HAXCAL
’ DO 100 J=1,MAXDBS
CALC(I,J)=0,
100 COHTINUE
DO 200 I=1,MAXBOD
Pt TANONLI) @0
-1 200 CONTINUE
" "RETURN
TEtt END
) SUBRUUTINE DUMP
c.....‘....t.!.UOIOOUOQODQOOO'QIOOOQQ.000.'l'..!'..lll..'!".00..00‘.'.!..
. W COMMON MANESITYPE,BDIP(30),NFIELD(2)},ARDHAX(2),ANOHIN(Z) -
. < COMMOW RDBHNT(L5)XMAX, ZHAX,XMINS(2),SPACE(2)
: wwe =t eOMNON XTOH, DEC,DIPZCON, ISCOPE, NBACK, NBODS s ICROSS
c COMMON X(320525),2(305,25),1PTS(30),RHO(30),BE1NAG(30),BDEC(30)
CONMON 0BS(2,100),XHAXS(2), IANDH(30),MODE
COLBON SKXHAXs SKXMIMN, SKZMAX,SKZHIN,KEND,CALC(32,100)

¢
¢ : .
COKMON PIsNTYPESsXDIS,2DIS,IX(202), LHGIXs LNGNOD,0OFFSET(2)
CORKON MODEL s MAXHPT s HAXBOD) HAXOBS)HAXCALs THELPSISCR,ITTY, IPR
¢
- C .
. =€ PURPOSE PRINTS ALL VALUES XN CURRENT RECORD ON PRINTER
S . v . . : B
C v

’ HRITE(IPR,50)
50 FORMAT(7H HODEL 2AL0/ 1)
‘- CALL TYYPBOD(O)

CALL TOBS

180D»0
et "CALL TYPARD(IBOD)
: CALL TSCA
RETURN
END ;
SUBROUTINE WRITEF(IRET,LUN)
[}

4
Cl‘eﬂﬂtttttttlfttitl:(c:ft':'.(l::ft(!'.tl".('t!(tt’.t(ttr'tl((l¢(¢.’.¢(t¢!.06t

COMNON HAHME, ITYPE,BDIP(30),NFIELD(2),AHOHNAX(2) ) ANDHTH(Z)
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700

710

777

800

COMMON

COKHON
COMMON
COMHON
COMNON

COHMMON
COMMON
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KOHMNT(I5);XHAX;ZHAX,XHINS(Z);SPACE(Z)

XTOMs DEC»DIP,ZCOM, 1SCOPE,HBACK, NBODS, ICROSS
X(30,25),2(30,25),NPTS(30),RHO(30),BNAG(301,BDEC(30)
OBS(2,100),XMAXS(2)» IANQK(30),HODE

SKXMAX, SKXMIN, SKZHAX,SKZHIN, KEND,CALC(31,100)

PI,HTYPES,¥DISsZDIS,IX(101), LKGIXs LHGHOD,OFFSET(2)
HODEL s MAXNPT»MAXBOD, KAXDBS s HAXCAL, IHELP, ISCRs ITTY, IPR

PURPOSE WRITES A NGV HODEL ON LOGICAL UNIT LUN

IF LUN 1S THE SCRATZH FILE A RECORD IS ADDED TO THE END
IF A DUPLICATE NAME IS FOUND ON FILE IT HAY BE OVERWITTE
IF THIS IS THE SCRATCH FILE 1T IS ASSUMEOTO BE ATTHE EOF

IRET =1 0.K
0 EOF
1 PARITY

2 DISALLOWED DUPLICATE NAHE OR PARITY ERROR ON REA

IF THIS IS SCRA%CHFILE ¥RITE RECORD .HERE

JE(LUNGEQ.ISCRIGO TO 2000°
ELSE SEARCH THRU DISK FILE TO CHECK FOR DUPLICATE NAMES

MOVE TO END OF FILE BEFORE- REWINDING

IWRITE=0
IRET==-1 Lo
IF OUTPUT IS ON SCRATCH FILE IT 1S SEQUENTIAL

HODEL FILE TO BE WRITTEN ON
CHECK FOUR DUPLICATE NAHMES
DO 800 I=l,LKGIX

IF(NARE.HE.IX{I))GO TO 800
DUPLICATE NANME

HRITE(IPR,700) ’
FORNAT(43HDUPLICATE MODEL.TYPE YES IF OK TO OVERMWRITE)
READ(ITTY,7LOIIANS
IF(EOFLITTY)NELU)IGO TO 8000
FORMAT(AL) . )
IFCIANS.NESIHYIGO TO 8000

REWRITE IN PLACE

INRITE=1
GO TO 1000

CONTINUE
ADD OH



(o K o]

OO0 OO0 OOOOOO

OO0

100

-

200
250

270
280

290

"
»
h
S ¥

INRITE=OD

CALL OPENHS(HODEL,IX,LNGIX,1)

CALL WRITHS(HODEL,NAME,LHGMOD, NAKE, IKRITESL)
CALL CLOSHS(MODEL)

RETURN .

SCRATCH FILE - ADD ON TJ END

BUFFER OUT(ISCR,0) (NAME,KEND)-
IRET=UNIT(ISCR)
RETURNR

ERROR
IRET=2
RETURN

"END

SUBROUTIKE TYPBUD(IEOD)

«
c...'..oﬁ'ﬁ.....tllotl.o.a..l...i...‘.lOO..I.ll.....l'..ll'..............

COMKHON HAME,ITYPE,BDIP(30),HFIELD(2),ANOHAX(2),ANONIN(2)
COMHON KOMMNT(15),XMAXy) ZHAX, XMINS(2),SPACE(2)

COMION XTONsDEC,DIP,ZCON,ISCIPE,NBACK,HEODSs ICROSS

COMHON X(30,25),2(30525)+NPTS{30),RHD(30),BMAG(30),BDEC(30)
CONNON OBS(2,100),XNAXS(2),IANOKN(30),N0DE

COMNON SKXMAXy SKXMINy SKZMAXpSKZHINy KEND,CALC(31,100)

COMMON PISNTYPESsXDIS,ZDIS,IX(101)s LNGIX, LNGHODs OFFSET(2)
COKKON HODELsMAXNPT HAXBOD, MAXDES,HAXCALs IHELP, ISCR,ITTY,»1PR

TYPES BODY CO DRDINATES AND PARAHETERS

1860D0=0 =~ PRINT ALL BODIES
ELSE 1IBOD=B0DY NUHBER
IF(NBODSWEQ.OIRETURN

IF(IBOD.NELO)GD TO 100
ALL BODIES

IBEGIN=1
IEND=NBODS
GO TO 200

ONE BODY

IBEGIN=IBOD
IEND=I00D

DO 1000 I=IBEGIN,IEND
WRITE(IPR,250)1
FORISAT (//5HBODY ,13)
IF(HPTS(I).EQ.Q)6U YO 1000
IFLITYPE.EQ.LIVRITE(IPR,270)R40(1}
FORNAT (5X, 4HRHO=, F10,2)
IF(ITYPELEQ.2)HRITE(IPR,280)84AG(1) »8DEC(I),BDIP(I)
FORMAT (5X, L3HHAGNETIZATION, FL042/5H DEC »F1042,5H DIP »F10.2)
NPTL=NPTS(I)~1
DD 500 J=1,HPTL '
PRITECIPR, 29004 X (T30, 2015
FORBAT (5%, X3 3%, FLOW2) 1%, FLOL2) . _ .
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i 500 CONTINUE

_ 1000 CONTINVE
K R WRLTE(1PR,1010)
1010 FORHAT(/)
c

v et

RETURN

A CND
- L SUBROUTIHRE TYPAR(IBOD)
‘: C..'.O'......‘.‘.l.'....'..".'.O'lk.COQ'.0..0.‘l.00.'0‘.'.‘...'.00..‘...
Yo ' * CUMEON NAME,ITYPEsBOIP(20),NFIELD(2), ANOHAX(2), ANONINCZ)
' ' © COMMON KOMMNT(L5),XHAX, ZHAX»XMINS(2),SPACE(2) .
COHNUN XTONsDEC,DIP,2C0OY,ISCIPE,NBACK,NBODS, ICROSS
COMNDMN X(30525),2(30,25)sHPTS(30),RHO(30),EHAG(30),BDECI30)
. COKKON OBS(2,100)»XHAXS(2), IANOH(30),NODE
COMMON SKXMAX» SKXMINs SKZMAX,SKZNINs KEND,CALC{31,100)

COMKON PI,NTYPESsXDIS,Z0TS,IX(201), LNGIXs LNGINOD, OFFSET (2}
CUKKON HODELs HAXKPTsHAXBOD) HAXOBS,HAXCAL» IHELP, ISCR,ITTY, IFR

’

SUBROUTINE TO PRINT BODY PARAMETLRS

IFCITYPE.EQ2)GO TO 2000
GRAVITY

< WRITE(IPR»100)
7 100 FORKAT(1ZzH BODY RHO)
DO 200 I=1,HBODS
IF(NPTS{I)GT.0)HRITE(IPR, 1501 I, RHO(I)
150 FORNAT(I551X,3F1042)
200 CONTIHUE
RETURN

HAGNETICS

OO

2000 MRITE(IPR,2100)

2100 FORMAT(S5H BODY,4Xs14H HAGNETIZATION,6H DEC »6H DIP)
00 2200 I=1sNBODS
IF(NPTS(I)oGTcO)HRITE(IPR!l53)IgBHAG(I):BDEC(I);BDIP(I)

2200 CONTINUE .

RETURH
END
SUBROQUTINE TOBS

c'l..ll'bﬁ.'....!ll‘ﬁ..l.ll.l.....l‘."l.l.t....ﬁlOQCODl.l'.l.‘.....'.'O

' COMNUOR NAME, ITYPE,BDIP(30), NFIELD(Z2),AKRTAAX(2), AR0KIN(Z)
: COMMON KOMMNT(15),XHAX, ZHAX»XMINS(2),SPACE(2)
COHMUN XTONpDEC,DIP,ZCONs ISCIPESNBACKs HBODS, 1CROSS
COHNKON X(30,25)92(30,25),RPTS(30),RHU(30)sBHAG(30)5,BDEC(30)
COMBON 0BS(25100),XKAXS(2),14N0H(30),H00E
COHNON SKXHAXSKXNIN) SKZHAX)SCZHIN, KEND,CALC(21,100)

¢

c
COMKON PI,NTYPES,XDIS,ZDIS,IX(101), LNGIXs LHGROD,OFFSET(2)
COHKUN HODEL, HAXNPT,MAXDDD,MAXOBS,HAXCAL IHELP) ISCRy ITTY,IPR

c

c PURPOSE TO PRINT THE ODBSERVATIDHS

c

c

ERITE(IPR»50)
50 FORHKATISH Oudl

NF=UFIELOCITYRE)Y ||

.- v e e e s meess e . am e ce io .- PRI . .-



DO 200 Is1,NF

IF(OBS({ITYPE,I).EQ.0.)G0 TO 200
WRITE(IPR,100)I,COORD(I),0BSLITYPE, )
100 FORMAT(I3,1X,F104251XsF1042)

200 CONTINUE
RETURN . .
END ‘
SUBROUTINE TYPANO(JBOD)

C...C.'O.l....IOC...I.OOOIO'.l...ﬁ.ﬂ'....ﬁ.C...C...QO.Q......I..'........
COMHON HAKE, ITYPE,BDIP(30),NFIELD(2),AHOMAX(2), ANOHIN(2)
COMMON KOMMNT(15)5XHAX, ZHAX XM INS(2),SPACE(2)
COMNON XTON,DEC,DIPsZCONyISCIPE» NBACK, NBODS, ICROSS
COMKON X(30:25);Z(30;2));NPTS(30):RHO(30):BHAG(BO);BDEC(30)
COMMON 08S5(2,100),XHAXS (2], IAN0M(30),HODE
COMHON SKXMAX» SKXHINy SKZHAK»S<ZHINs KEND,CALC (31,100)

c
c
COMMON PI,NTYPES,YXDIS»ZDIS,IX(101),LNGIXs LHGHOD,0FFSET(2)
COMNON HKODEL»HAXNPTsMAXBOD,MAXOBSsHAXCALs IHELP,ISCR, ITTY,IPR
PURPOSE PRINTS OUT ANOMALY FOR BODY IBOD
IF 180D EQ.0 OR MAXBOD+1,TOTAL ANOMALY IS PRINTED

OO0

1800=JB0D
IF(JBODEQ.0) IBOD=HAXCAL ©
IF(IBOD.LT.HAXCAL)WRITE(IPR,100)IBOD
100 FORKAT (L2HANOMALY BODY,I3)
IF(IBOD.EQ.MAXCALIWRITE (IPR»200)
200 FORMAT(13HTOTAL ANOHALY)
NFeNFIELD(ITYPE)
DU 500 Ie=l:HF
IF(CALC(IBOD,I)+GTe=e00001¢ANDCALC (IBO0sI)4LT4s00001160 TO 500
WRITE(IPR;400) 1, COORD{I),CALC(IBOD,I)
400 FORMAT(I3s1XsF104251Xs F10.2)
500 COHTINUE : ,
RETURN ' :

END -

SUBRODUTINE READF(IRET,LUN)
c..’....ll.l...l.'.'..tl..lo'.!'b'l.0'0.00.00'..Ql."...l..i.l'.‘."..‘.
COMMON NAME,ITYPE,BDIP(30),NFIELD{2),ANOMAX(2),AKOURIN(Z)

CONMON KOMMNT (151, XMAX» ZMAX, XHINS(2),SPACE(2)

COMMON XTONsDEC,DIP,ZCON, ISCIPE,NBACK, HBOUDS, ICROSS

COHMON X(30,25)52(30,25),NPTS(30),RHO(30),BMAG(302,BDEC(30)
COMMON DBS(25,100),XHMAXS(2),IAN0I(30),N0DE

COMMUN SKXMAX, SKXMIN» SKZMAX,SCZMINsKEND,CALC(31,100)

[N o]

COHHON PIsNTYPES,XDIS,ZDIS,IX{101), LNGIXs LHGHOD,OFFSET(2)
CONMON NODEL,AXNPT,MAXBOD,MAXOBS,HAXCAL) IHELP, ISCR,ITTY,IPR

PURPOSE TO READ THE DISK FILE LUN AND LOOK
FOR FILE NAHE INHAME
UPERATION 1S DETERMINED S5Y IRET
INPUT IRET=0 SEARCH FOR AKD FIND FILE INNANE
1 READ EACH RECORD AND LIST FILE HAME
LT.0 READ THE (=IRETITH LAST RECORD

OUTPUT IRET
-1 0.K
. 0 HOT FOUND
: 1 PARITY EXRGR

OO0
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3100

(g} OO0

3200

A0

OO0
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P

KOUNT=1
IF(IRET.EQ.1)GO TO 2000

" IF(IRET.EQ.0Q)GO TO 3000

READ THE -=-RET TH LAST RECORD
NTIRES=L=-IRET
DO 1210 I=1,HTIHES
BACKSPACE LUN
CONTIHUE
BUFFER IN{LUHNsO0) (NAHE, KEND)
IRET=UNIT(LUR)
CALL REAN
RETURN

IRETe~1

RETURN

IRET =1 LIST FILE NAMES .

HFrl

DO 2100 KOUNT=2,; LRGIX»2
IF(IX(KOUNT).EQ.0)GD TO 2101
WRITE(IPR,2200)KF, IX{KOUNT)
NFaNF+l

FORKAT(1X»1551Xs A0}
IRET==~1
RETURN
READ APPROPRIATE FILE
CALL SAV(100) '
FIRST CHECK TO MAKE SURE THERE IS SUCHAFILE
DO 3100 KOURT«2;LNGIXs2
IF (IX (KOUNT) cEQ.NAHKE)GO TO 3200
CONTINUE
IRET40
HODEL NAME NOT FOUND
1

RETURHN

CALL OPENHS(IIODEL,IXs LNGIX,1)
CALL READHS(HODELHANE, LHGHOD NAKE)

CALL CLOSHS(HODEL)

CHECK DVER THE HODELS AND FIX UP
ANY OPER OODIES
{X HOPE THIS IS NEVER REEDED!)
DO 3300 1I80D=1,UBDDS
IF(HPTS(IBUD) ¢LEL.0)GD TO 3292
NPT=NPTS(ICOD) .
IF(X{IBOD,1)¢EQeX{IBOD,KPT)sAND,
2(IB0D,1)eEQeZ(YBOD,NPT)IG] YO 3250

WOOPS AN UPEN BODY

IF (NPT €0 HAXKPTIRP NP T1-~]
HPT=1PT+L

Jeic .

rea A e



. TANON(1BOD)=0
X(I80D,NPT)=%(1B0D,1)
2{IBOD,HPT)I=Z(1BOD,1)
¢
WRITE(IPR,3240)1IB0D .
3240 FORMAT(4HBODY,I3,7H CLOSED)

IF ANY BODY HAS DUPLICATE CONSECUTIVE POINTS,
DELETE OHE OF THEH

OO0

© 3250 NPTLeNPTS(IBOD)-1
© " DO 3270 KOUHT=1,HNPT1
IF(X{I0UD, KOUNT) «HE.X{IBOD,KIINT+1)1GO TO 3270
IF(Z(IBOD,KOUNT) NE.Z(IBOD,KIUNT+#1))GO YO 3270

DELETE THIS POINT

‘eoo

CALL DELETE(IBOD,KOUNT,IRET)
IF(IRET.EQ.0)GO TO 3270 R
WRITE(IPR,3260)1BUD,KOUNT
3260 FORMAT(4HBODY,I3,6H POINT,I3,22H DUPLICATE AND DELETED)
G0 TO 3250
C °
3270 CONTIHUE
IF(NPTS(IBOD) GT+2)G0 TO 3290

NPTS(IBOD}=0
HRITE(IPR,3280)180D
3260 FORMAT(4HBODY,I3,8H DELETED)

¢
c RESET ALL BODY COORDS TO (5,0) IF BODY DELETED
[
3

290 IF(NPTS(IBOD)«GT,0)GO TO 3300
DO 3295 KOURT=L,NPT1
X(I80D,KOUNT =0,
2(1B0O0, KOUNT)=Q.

3295 CONTINUE

c

3300 CONTINUE
CALL REAN
IRET=~1
RETURN
END
SUBROUTINE SAV(KOUNT)

C..'.l...'..t‘.'(.C.‘..ll(..@.c‘.'.l’.l.'.ll....l'l...ll'....‘.‘...ﬁ"..

COHioN
CONtiCH
connen
COMNON
COHMON
COMRON

OO

COKHON
CONNON

DATA

OCOO0 (o]

IODEL IS BACKED UP EAFTER CVERY NBACK REVISIONS

HAKE, ITYPL,BDIP (30),FIELD(2)» AHOHAX (2}, ANDIIR(2Z)
KONKNT(L5), XHAX s ZHAY, XMINS(2),SPACEL2)

XTOMs DEC,D1P,2C0N,ISCI?E,HBACK, KBOUDS, ICROSS
X(30,25),2(30,25),HPTS(20),RHO(30)»BHAG(30),BDEC(30CI
DBS(2,100),XMAXS(2) s TANOMI20),HODE

SKXMAX» SKXHIN, SKZHAY,)SCZHIN, KEND,CALC(31,100)

PIsHTYPES,XDIS,ZDIS, IX(101), LHGIX, LEGKCD, OFFSET(2)
{ODEL, MAXNPT,MAXBOD, MAXOBS)HAXCAL IHELP) ISCR, 1TTY, IPR

110770/
PURPOSE TO SAVE THE CURRENT HODEL IN CASE OF SYSTEH CRASH OR O

Ok USER ERROR
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DATA NREW/300/
AFTER HREW RECORDS ARE DUTPUT ,BACKUP FILE IS REWOUND

SO FILE 1S NDT TOO BIS

OO0

IREW=IREW¢1
IFCIREYLT.NRENW)IGD TO 10
REWIND ISCR
IREW=0

10 CONTVIHUE
ITOT=ITOT+KOUNT
IF(ITOT.LTNBACK)IRETURN

ITOT=0

CALL WRITEF(IRET,ISCR)

RETURN

END

SUBROUTINE PLOBS
COOOOCGn.c.nolcoeooaoo'ooec0000.000.0"0-001oanooeoooooonoooouonroocoooonn.
COlNON NABESITYPE,BDIP(30),HFIELD(2 ), ANDHAX{2), ANDRIN(2)
CONMMON KOHMMRY(15)sYXHAX» ZHAXsXMINS{2),SPACEL2)
COHMON XTONS,DEC,DIP,2ZCON,ISCIPE, NRACK, MBODS, ICRDSS
COMMON X(30525)52(30,25)sNPTS(30),RKHO(30),BHAG(30),BDEC(30) |
CONMON OBS(2,100),XMAXS(2), TANDIS(301},MODE :
CUHNUN SKXMAX, SKXMIN, SKZHAX,SKZKIN,KEND,CALC(31,100)

o0

COMMON PI,NTYPES,XDIS,ZIDIS,IX(201)s LNGIX, LRGHOD,OFFSET(2)
COMMON MODEL, HAXMPT,MAXBOD,MAXOBS, HAXCALs IHELP, ISCR,ITTY,IPR

PURPOSE TO PLOT THE OBSERVED DATA ON THE TEKTRONIX SCOPE AS A
DASHED LINEJEACH DASH BEGINS AND ENDS ON A DATA POINT

IF(ISCOPE.EQ.2)RETURN

SET UP SCALES FOR -DRAWING
CALL SETSCL(1,0)

PLOT ALL POINTS

OO0 OO0 OO0

NFeNFRELD{ITYPE)
DO 100 I=lsNF,2
XX=COORD(1)
22c0BS(ITYPE, I)+DFFSET(ITYPE)
CALL POINTA(XX,»Z2)
IF(IJEQ.NFIELD(ITYPEI)IGD TO 100
J=l¢l
XX=COORD{J)
22-0BS(ITYPE,J)+OFFSET(ITYPE)
CALL DRAVA(XX,21)
100 CONTIHUE
RETURN
ERD
SUBROUTINE PLANOK(JB0D, KALK)
c......'..'ltQ.l'l‘.._‘..’.!..'ﬁ'.l..QQ..‘Q..OOO.."..........Cl..l......
COLKON NANE,ITYPE,BDIP(30),RFIELD(2),ANOMAX(2), AROHIN(Z)
COMHOH KOURHT(L15) ) XHAX, ZHAX,XMINS(2),SPACE(2)
COMMON XTON, DEC,DIP,ZCOMs ISCOPE,NBACK, NBIDS, ICROSS
COMMAN X {(37;26), 7(20, 25 MOTS(20);0H0(20), RHAG(20}, CDEC(SO
CONKON O0BS(25300)p XKAXS{2), TANDH{30),MONE
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Il ' . .

..... PO

COMNON PI'NTYPES:XDIS;ZDIS;IX(101);LNGIX;LNGHOD;OFFSET(Z)
C OHHON HODEL;HAXNPT;HAXBDD;MAXOBS)MAXCAL;IHELP:ISCR:ITTY:IPR

PURPOSE TD CALCULATE AND/DR PLOT THE AROHALY
JBOD BODY NUMBER
KALK=1,CALCULATE ANOMALY ELSE PLOT

CALL gUBRDUTINE TO CALCULATE ANOKALY
IF(KALKsEQel)CALL CALCAN
IF(1SCOPECEQs2)RETURN

‘180D=4B0D
IF(JBOD.EQ.O)IBOD=MAXCAL

CALL ROUTINE TO SET SCALES
CALL SETSCL(1,0)
PLOT ANOJHALY

XX=COORD(1)

CALL POINTAUXX,CALCLIBOD,1)).

NF=NFIELD(ITYPE)

DO 100 I=2,HF

XX«COORD(T)

CALL DRAWA{XXsCALC(IBOD,I))
100 CONTINUE .o

RETURN

END

SUBROUTINE PLBOD(IBOD)

.
c....ﬁ‘lﬂ.'...'..O0.0.D.'OIi...'...‘C'.l@.....ll....l.‘.'.l.l.....l...l.

o0

-

~
(o] OO0 OO OO0

CONKON HAME ITYPE,BDIP(30)sNFIELD(2)5 ANOHAX(2)s ANONIN(Z)
CONMNDN KOMMNT(15) s XHAX, ZMAX, XMINS (21, SPACE(2)

COHKDN XTON, DEC,DIP,2CON, ISCOPE,NBACK, NBODS, ICROSS

COMKON X(30;25);Z(30;25);NPTS(30);RHO(30):BHAG(30)pBDEC(30)
COMHON UBS(251C0))XMAXS(2) IANDI(30),HODE

COMIOKN SKXMAXs SKXMINs SKZMAX,SKZMINy KEND»CALC(31,100)

COHMON PI:NTYPES;XDIS:ZDIS;IX(101);LNGIX;LNGMUD:OFFSET(Z{
COHNUR HODEL:HAXNPT:HAXBOD;HAXOBS;HAXCAL;IHELP:ISCR;ITTY:IPR

PURPDSE TO PLOY BODIES
’ 60DY IBOD IS PLITTED
1F 1BOD=0,ALL BODIES ARE PLOTTED
IF(ISCOPE.EQ.2)RETURN
SET SCALE UP
CALL SETSCL(2,0)
IST=I80D

JEND=]TBND
"IF(IBUD.KELO)GD TO 100

R
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I1END=NBODS

. " 100 DO 200

I=IST,IEND

¢ ' RPT=NPTS(I}

e ' IF(NPT.

LT.1260 TO 200

L 128-2(1,1)

! . b0 111

CALL POXRTA(X(I»1)»12)

Ja2 NPT

22=-2(1;J)

L "CALL DRAWA(X(I,J),11)
: IF(ICROSS«NECO)CALL DRCROSIX(I,»J1,Z1)

. 111 CONTINUE
i * 200 CONTLMUE

RETURN
N END

SUBROUTINE DRCROS(XX»Z1Z)

“ © COMKOH
. CONHON

© COHNON

coMHON

: ) CONKON
! C OHMON

’ COHHON
COHMON

c

NAKE,ITYPE,BDIP(30),NFIELD(2), AROMAX(2), AHNONIN(2)
KOMKNT (150 s XMAX, ZHAY, XMTINS (21 SPACE(2)
YXTON:DEC,DIP»ZCONISCIPEL,NBACK, NBODS, ICROSS
X{30,25)2(30,25),NPTS(30),RHO(30),BHAG(30},BDEC(30)
08S(2,100),XHAXS5(2), IANDK(30),150DE

SKXHAX» SKXHINs SKZNAYX»SKZHINs KERD»CALC(31,100)

PI,NTYPES,XDIS,»ZDIS,IX(101), LNGIX, LHGHCO,OFFSET(2)
HODEL» HAXHPT,MAXBOD)HAXOBS s HAXCAL» JHELP, ISCRHITTY, IPR

Cl-.sluaucla:uuncl:nzn-nnn-:auunu:-ntnnu---ana.uuun-.z

¢ DRAHS A CROSS AT POINY X,»2

¢

XDIS2=XDIS o
ZDIS2%201S

CALL POINTA(XX+XDIS2,21)
CALL DRAWA(XX=XDIS2,2Z)
CALL POINTA(XX,ZZ+20152)
CALL DRAWA(XX,ZZ-2DIS2)
CALL POINTA(XX,Z2Z)

RETURN
END

SUBROUTINE SETSCL{IXHICH,ISCL)

c......'.'OCI'QGCGGOOl"l‘.'l""...'.'.l0"....0'...."(.'..G...ll.....

connon
conrtiud
COMHON
CONHON
. COIKON
COMBDN

o0

CoNnon
COMHON

OGO (]

HAHE, ITYPL,BDIP(30)sNFIELD(2), ANOHAX(2) 5 ANDHIN(2)
KOHMNTLLI5) s XMAX» ZHAXs XMINS(2),SPACEL2)

XTON, DECsDIP, ZCON, ISCIPESNBACK, NBODS, ICROSS .
%(30525)52(30,25)sNPTS(30),RHO(20),BNAG(30)sBDEC(30)
DBES(2,1C0),XHAXS(2), TANOK(30),N00E

SKXMAX, SKXKINy SKZHAX,SKZHIN, KENDSCALC(31,1G0)

PIsNTYPES, XDIS,ZDIS,IX(101 ), LKGIXs LHGHOD,OFFSET(2)
HODEL, HAXHPYsHAXBOD, HAXOBS  HAXCAL, IHELP, ISCR,ITTY, IPR

DIKENSTION LIHE(L3)

PURPOSE TO SET UP WIHNDOWS ARD SCALES FOR GRAPHING

SCALES HAY OPTIONALLY DE PUT OH

INHICH=1 UPPLR GRAPH SET UP (ANONALIES)
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OO0 OO OOO0

OO0

OO0

OO OO0

OO0

20

500

10060

2000

2700

3000

5000

70

: [

"2 WIDDLE GRAPH(BODIES)

3 LOWER GRAPH(

ISCL =0 DO NOT PLOT
1 PLOT SCALES (

COMMANDS)

SCALES ON SCREEN
7 DN UPPER,HIDDLE AND X ON LDWER)

X SCALE DEPENDS ON MODE HIDE=1 SCALES FROM 0 TO XMAX =DRAW
2 SCALES FROH XMINS TO XHAXS=SKET

IF(HODE.EQ,2)GD TO 20
IN DRAW MODE

XXHIHeO0,
XXHAX=XHAX
60 TO 500

IN SKETCH KODE

XXHINeSKXHKIN
XXHAX=SKXHAX
SXXHIR=XXNIN
SXXBAXeXXHAX

G0 TO (1000,200053000), IWHICH

UPPER GRAPH ~ PLOTS ANODMALIES

ZZHIN=RNOHINCITYPE)
2ZHAX=/ANOHAXCITYPE)

CALL TWINDO(10,1013,5855770)

LENZ=770-585
60 V0 5000 .-

MIDDLE GRAPH - BODIES PLOTTED HERE

IF(0DELEQ«2)G0 TO 2500
DRAV MODE
2ZHIN==2HAX
ZIIAX=0,
60 T0 2700
SKETCH MODE

]
ZININe=-SKZHAX
LZMAX==SKZHIN

BODIES ARE PLOTTED ON NEGATIVE SCALE WITH ZERO AT TOP

CALL TUINDO(10,1013,100,573)

LENZ#575~100
6D 70 5000

LOWER GRAPH - COMMANDS PRINTED HERE

XXKIHe«O.

XXHAYnT o &

Z7KIHN=1.

ZINAX=2.

CALL TWINDOJ(10,1013,10,90
LENZ%%0-20

)

CALL DWINDO(XXMIN;YXYXHAY, ZZHING ZZHAX)



.

(s X2 X o]

OO0

OO o0

5200

71

XDIS* ( (XXHAX=XXHIN)/FLOAT(1003))%6,

Z0ISe ((ZIMAX=ZININ)/FLOAT(LENZ) ) %64
IF(ISCLoEQ.O)RETURN

NOW PLOT SCALES

CALL POINTA(XXHIN,ZZHAX)
CALL DRAWA(XXNIAX,Z2MAX)
_CALL POINTA(XXHAX,ZZHIN)
CALL DRAWAUXXNIN,ZZHIN)

60 TD (5100,5200,5300), IWHICH

ANOMALY SCALE PRINTED

CALL POINTAUXXHIN,ZZMAX)
"ENCODE(B,5110,LINE)ZZHAX
FORHAT(FB84.0)

CALL ADUTST(8,LINE)

CALL POINTA(XXHMIMN»ZZNMIN)
ENCODE(B,5110, LINE)ZZHIN
CALL AQUTST(8,LIKE)
RETURN

MARK X AND 2 SCALES ON GRAPH OF BODIES

CALL POINTA(XXNIN,ZZINAKX)
ENCODE(Bs5110, LINE)ZZNAX
CALL ADUTST(8,LINE)

CALL PUINTA(XXHIN,ZZIMIN)
ENCODE(B,5110,LINE)=ZZHIN
CALL ADUTST(8,LIRE)

XPOS= XXHAX= (X XHAX=XXHIN) /B
CALL POINTA(XPOS,ZINAX)
ENCODE(B, 5110, LIHE)XXHAX

- CALL AQUTST(B,LINE)

5300

5320

XPOS=XXUIN+ (XXIHAX=XXMIN)/Bo

CALL PUINTA(XPOS,ZZHAX)

ENCODE(B,5110, LINEYXXNIN

CALL ADUTST(8sLINE)
ORAY A LITTLE SQUARE THE SIZE OF VOLERANCE ALLOWED FOR
CURSOR INPUT

CALL POINTACXXNIH,ZZHIN)
XXoXXHNINE2%#XDIS

CALL DRAWA(XX,ZZNIN)
21822H1N42.¢2018

CALL DRAWA(XXsZZ)

CALL DRAWA(XXHIN,ZZ)
CALL DRAWAIXXHIN,ZZHIN)

RETURN
DRAW MENU OF COHMANDS
CALL POINTA(Qes245)
ENCODE(T0,5320,LINE)

FORMAT(
X 601 REDRAW (3¢]0) ANIMALY S POINT SKETCH PARAN

[ il <,
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megma = meem oy
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)00 GRAV )

CALL AOUTST(60sLINE)
CALL ALPHAN

CALL PDINTA{6405245)
CALL AQUTST(10,LINE(T))
CALL POINTA(O.s1s5)
ENCODE (7055330, L1INE)
CALL AQUTSYT(60,LINE)
CALL POINTA(G.0,L1e5)
CALL ADUTST(10,LIRE(T))

FORMAT(50H Z00N CROSS DELETE INSERT DRAW
»20H RECOVER HAG )
RETURN
END

SUBROUTINE CALCAN

e . !
X c.....(.0.'.l‘...Q.‘GO.Q.....'0‘..'.’...6.0...'.....'.....0..0.....‘...“

s .

OOCOOOOD

100

700

-

800
1000

COKNON HANE,ITYPE,BOIP(30),NFIELD{2)ANOHAX(2), AKONIN(2)
COMMON KOHMMNT(L5),XHAY» ZNAX,X4INS(2),SPACEL2)

COHNKON XTON)DEC,DIP,2CON,ISCIPE,NBACK,NBUDS» ICROSS

CONMON X(30,25),2(30,25)sHPT5(30),RHO(301,BHAG(30)»BDEC(30)
CONMON OBS(2,100),XNAXS(2),TANOK(301,H0ODE

COMHON SKXMAX»>SKXHIN» SKZHAX,SKZMINsKEND,CALC(31,100)

COMMON PIsNTYPES,XDIS»2ZDISsIX(101), LNGIXsLNGNOD,OFFSET(2)
COMHMON HODELjs MAXNPTsMAXBODsMAXOBSsHAXCALs IHELP, ISCR,ITTY,IPR

PURPOSE TO CALCULATE THE SRAVITY OR MAGNETIC ANOMALY
AND PUT THE HEW JINE IN CALC(HAXCAL,1-HFIELD)

D0 100 1s1,!1AX0BS
CALC(HAXCAL,I)=0Q
CONTINUE

CALCULATE ANOMALY FOR ANY BODY THAT HAS BELEN CHANGED

DO 1000 1BOD=1,HBODS
IF(HPTS(IBOD)WLE.O)IGD TO 700
IF(IANUH(IBOD) ¢LT,0)GO TO 700

IF(ITYPE.EQ.2)CALL MAG(IBOD)
IF(ITYPELEQ.L)ICALL GRAVCI(IBOD)

1ANOI(IBOD) ==

NFeNFIELD(ITYPE)

DO 800 I=1,NF
CALCUIMAXCAL, I} eCALC(MAYCALs 1) #CALC(IBOD,I)
CORTIHUE ~

CONTINUE

CALL SAV(NBACK)
RETURN

END

SUBROUTINE GRAP

c..'.""..'.l..l.lQ..Ol.....".l‘.l.......l.Q'..C".C.'O.‘l.‘l.'.‘....'

CONION NAKRE,ITYPE,BDIP(20),HFIELD(Z )y ANOMAX{2) s ANOHIN(2)
COMHUN KOMMNT (L5) s XHAX, ZHAXsXNINS(2),5PACL(2)
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OO0 OO0 (2]

KXz

OO0 OO

OO0

SO0

15
20

25
50

100
200

COHMON

" COMHON
© T COMHON
COMMON

COMMON
COMHONR

73

i

XTON,DEC,DIP,2CON, ISCOPE,NBACK, NBODS, ICROSS

X(BO;ZS);Z(30;25);NPTS(30),RHD(BO):BHAG(30);BDEC(30)
0BS(2,100)sXMAXS(2)s IANOH{30), HODE
SKXMAXs SKXMIN, SKZHAX, SKZMIN, KEND»CALC(31,100)

PI;NTYPES;XDIS:ZDIS;IX(101);LNGIX;LNGHOD;OFFSET(Z)
HODEL;HAXNPT:HAXDOD;HAXOBS:HAXCAL;IHELP’ISCR;ITTY:IPR

DIMENSION LINE(3)

PURPOSE =~ THIS ROUTINE HANDLES ALL DISPLAYS AND INPUTS

IN GRAPHICS MODE.THE COMMANDS TYPED AT TH E

BOTTOM OF THE SCREEN CAN BE ACTIVATED BY PLACING THE

CURSOR OVER THE COPMHAND AND HITTING ANY CHARACTER
(NUTE-SOME COMMANDS INTERPRET THE CHARACTER AS A BO
NUMBER (0= ALL)) .

A SINGLE BELL MEANS THE PROGRAM IS EXPECTING A COMMA
A LONG BELL MEANS AN ERROR HAS OCCURED AND A NEW
SHOULD BE CURSORD IN

DATA IQUEST/63I’IDDT/QbI;fthT/;IAIbSI

CONTROL CAN BE RETURHNED T2 'WHAT TO DO' HODDE ANY TIHE

BY

HITTING THE QUESTION HARK

CONTROL CAN BE RETURNED TJ COHMMAND HODE BY HITTING C
COMTRAL CAN BE RETURNED T3 COMHAND IRPUT(1 BELL)

AT ANY TIHE BY HITTING A

IF(ISCOPE.EQ.2)RETURN
DO 20 I=1,3

CALL SETSCL(1,1)
CONTIKUE

PRINT OUT COMHANDS

CALL PLOBS
G0 10 100

ERROR OH LAST GRAPHIC INPUT-RETRY CONMMAND

[}
D0 50 I=1,13
CALL BELL

AWAIT NEXT COHMHAND

CALL BELL

NHRECOVs=

0

CALL SETSCL(3,0)

CALL VCURSR(ICHAR,XX»2Z)
IF(ICHARCEQ.D)CGO TO 25
IF(ICHARL,EQ.IQUESTIGD TU 9900

IF(ICHA

R.EQ.IC)GO TO 15

IF(ICHARCEQ.IAYGD TO 25
IF(22+LEWs0seOReZ2GEL3,1G0 TD 25
IF{X%XeLE«Q4)GO TO 25

CALCULATE WHICH CCMMAND H&S BEEN CURSORD

- . etedn P e w e - . “ a4 moees - - - . e pe o PRTEE

-~
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1
I

TCOM=2#TFIXIXX)+IFIX(ZI)

IFC(ICOMeLTo1o0ReICOMaGTH24)G0 TO 25
GO TO (1100,1200,1300,1400,1500,1600,1700,1800,1900,2000

' $ 22100,2200,2300,2400),ICOH

P D P SR GRS WP e W G G S S S D WS S WP S G W I R S G IR TS I S I o R G SR AN

004 - --

SETS DRAW PARAMETERS = USER POINTS TO LOWER LEFT
CORNER AND UPPER RIGHT
TO RESET DRAM

1100 CaALL SETSCL(2,0)
BOTTOM LEFT

CALL VCURSRUICHARsXXB»ZZB)
IF(ICHAR.EQ.0)GO TO 25

" 211Bn-270

" UIF(ICHARCEQ.IQUESTIGD TO 9900

. IF(ICHAR.EQ.IC)IGO TO 15

IF(ICHARSZEQ.IA)GU YO 25

c TOP RIGHT ’
CALL VCURSRIICHAR,XXT»2ZT)
IF(ICHAR.EQ.0)GO TO 25

" lIV=~-7127
IF(ICHARGEQ.JQUESTIGD YO 9900
IFUICKARSEQ.IC)IGO TO 15
IF(ICHAR.EQ.IAIGO TO 25
IF(ZZT.LT+0.)G0 TO 25
IF(XXBsGELXXT)IGD TO 25
IF(2ZB.LE.ZZT)GD TO 25
SKXNAXaXXT

"SKXHIN=XXB'

" SKZININ=Z1T
SKZINAXnZ1Z8
GO TO 100
CALL ALPHAH
RETURN

O OOOOOOOCOO0O T .

OO0

REDRAW

1200 DO 1210 I=1,3
CALL SETSCL(I,1)
1210 COHTINUE
180D=0
CALL PLBOD(IBOD)
CALL PLANDH(IBOD)
CALL PLOBS
60 TO10D

CROSS

OOO0O0

CROSSES CAN BE TURNED JH AND OFF 8Y THIS COMKAND
1300 IF(ICROSS+EQ.1)IKROSS=0
IF(LCROSS«EQeV)IKROSS=1
ICRDSS=KROSS
GO 70 100
BODY

1400 LASTDRD=-1

O OO0

THE USER SHINKES THE CURSUR AROUND,HLTS THE BODY NUMBER |
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OO0 o

75

¢ SUCCESSIVLY UNTIL HE WANTS TO FIHNISH ORAWING THE

¢ BODY. HE CAN DD THIS BY HITTING « DR BY CHANGING BODY NUMBER
C THAT HE IS HITTING
c

CALL SETSCL{2,0)
1420 CALL VCURSRUICHAR,XX,»Z2)
o 11=-11
IF(ICHAR.EQ.0)GD TO 1440
IF(ICHARLEQ.IQUEST)IGO TO 144D
IFCICHARGEQ.IC)GD TO 1440
IF(ICHARCEQ«IA)GD TO 1440

IF(ICHARGNECIDOTIGO TO 1450

THIS IS THE LAST POINT IN THE BODY.JOIN END TO BEGINHING
AND RETURN TO COMMAND HODE

IF LAST CHAR«WAS A COMBAND; ERROR
THAT IS IF THERE ARE ND POINTS IN THE BODY
IF(LASTBD.EQ.-1)GO TO 25
XXsX{LASTBD,1)
2Z=Z{LASTED, )
NPT=NPTS(LASTBD)+1
IF(NPT.GELHAXNPT)IGO TO 1440
X(LASTBD,HPT)aXX
Z(LASTBD,NPT)Z2Z
REVZI==-11
CALL DRAWA(XX,REVZ)
HPTS(LASTOD) =hPT
CALL SAV(NBACK)
“ TANON(LASTBD)}=0
60 TO0 100
c .
c BODY BUILDLING ABORTED
C
1640 IF(NPTLLT.HAXNPTIRPT=NPT+1
X(LASTBDsNPT)=X(LASTBD,1)
Z(LASTBDsHPT)=Z(LASTBD,1)
IANOW{IBOD) =0
REVZ=-21 .
CALL DRAWA(XXsREVZ) : .
GO TO 25

NEW BODY POINT TO BE ADDED AND DRAWN

OO0

1450 I60D=HUNB({ICHAR)
IF(IBODLT+)2sOR¢IBONGTLMAXBIDIGO TO 1440
IF(IBUD.GT.NBODSINBODS=180D

CALL ROUTINE TO CHECK VWHETHER THIS POINT IS SPOSED
TO HAVE THE SAME CO.ORDS AS A PREVIOUS ORE

OO

NUNBER®]L
CALL CHECK(NUMBERsXX»27,IDUPBD,I0UPPT,LRET)

IF POIRT OUT OF RAHGE,ERRIR

IF(IRET.GT.CIGO TO 1440

o OO0

NPTPHPTS(IS0D) .
IF(NPT GE«MAXNPTIGD 10 1440 ... ._.... C e e h—. e e

« B
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(2N eXel OO

OO

1510

1530

TF(NPT.EQ.0160 TO 1470

T X (IBOD,NPT)=XX
© Z(IBOD,NPT)wZZ
"NPTS(IBOD)=NPTY

76

IF ADDING POINTS TO PREVIOUS BODY
SKIP AROUUND LAST POINTY

.IF(LASTBD.EQ.-I)NPT-NPT-I
DRAW THE NEW LINE OR POINT .

REVZ=~Z(1IBOD,NPT)
IF(ICROSS<EQeL)CALL DRCROS(X(IBOD,NPT),REVZ)

"IF(ICROSSeNE«1)CALL POINTAIX(IBODsSNPT),REVZ)

REVZI®=~211

CALL DRAWA(XX)REVZ)
IF{ICROSS.EQ.1)CALL DRCROS(XXsREVZ)
GO TO 1475

REVZI=~11 ‘
IF(ICROSS<EQe1)CALL DRCROS{XX,REVZ)
IF(ICROSS«HESL)CALL PDINTA(XXsREVZ)
LASTBD=IBOD "

NPT=NPT+1

IANOH (1B0D)=0
CALL SAV(NBACK) .
60 TO 1420

DELETE
CALL SETSCL(2,0)
INPUT POINT TO BE DELETED

CALL VCURSR(ICHAR,XOLD,ZOLD)

Z0LD=-Z0LD

IF(ICHAR.EQ.0)GD TO 25
IF(ICHARGEQ.IQUEST)IGD TO 9900
IF(ICHARCEQe1C)GO TO 15

IF(ICHARLEQ.IA)GD TO 25

KOUNT n~1

NUMBER=1

KOUNT #«KOUNT+1

CALL CHECK(HUHBER,XOLD,ZOLD,I30ODsNPT,IRET)
IF(IRET)1520,1530,25 ‘

UNASSIGNED POINT

IF(KOUKT«GT-01G0 TD 100
60 TO &5

POINT BELONGS TO BODY 180D, POINT NPT

CALL DELETE(IBOD,HNPT,IRET)
IF(NPT.NE«LIGO TO 1540

FOR FIRST POINT Il BODY,REJOIN WITH LAST

NPeNPTS(IDOD)
X(I80D,NP)=X(IBOD,1)
2(180D,NP)=Z(IBOD,Y)
CALL PLBOD(IBOD)
CALL SAV(NBACK)

GO TO 1510

R

R
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ANOMALY

180D=HUMB (ICHAR)
KALK=1

CALCULATE ANOHALY AND PLOT

CALL PLANOM(IBOD,KALK)
GO TO 100

INSERT
CALL SETSCL(2,0)
CURSOR IN THE 2 POINTS ON EITHER SIDE OF NEW OHE

CALL VCURSR(ICHAR,XONE,ZONE)

ZONE=~ZONE

IF(ICHARGEQ:0}GD TO 25
IF(ICHAR.EQ.IQUESTIGO YO 9902
IF(ICHARCEQ.ICIGO TO 15

IFUICHARSEQ.IAIGO TO 25 P
CALL VCURSR(ICHAR)XNEW, ZNEW)

INEW=-2HEY

* IF(ICHARGEQ.01GOD TO 25

1720
1723

1730
1732
1735

1740

IF(ICHARZEQ.IQUESTIGO TO 9900
IFCICHARLEQ.IC)GO TO 15
IF(ICHARCEQ.IA)GD TO 25

CALL VCURSR{ICHAR,XTWO,2THO):
1THO=~ZTHO

IF(ICHARLEQ.0)GD TO 25
IF(ICHARGEQeIQUESTIGO TO 9909
IF(ICHARWEQ.ICIGU TO 15
IF(XICHARLEQ,IA)GO TO 25

HUMBER®1 -

CALL CHECK(NUMBER,XNEWs ZNEW,IDUPBD, IDUPPT,IRET)
IF(IRET.EQ.1)G0 TO 25 :
NCHAKG=0

KOURT =0

HUNBER 0

NUMBER=NUKBER+1

CHECK THE FIRST OCCURENCE OF POINT OHE

CALL CHECK(NUNDER,XONE,ZONE,I30D,NPT,IRET)
IF(IRET)I1IT790,17320525

NUM2=0

Huti2=hUK2+]

CALL CHECK(HUN2,XTHO,ZTHO,IBDI2,NPT2,IRET)
IFCIRET)LT723,1740,25

JF(HPT24RE.(KPT+1))GD TO 1732
IE(IB60D.NELIB0D23G0 TO 1732

THE POINT FOUND IS THE ONE AFTER THE FIRST

CALL INSERT(XHEW,ZNEW, IBOD»N>T,IRET)
CALL PLBOD(ICOD)

NCHANG=NCHANG+1 .
IF(KOUNT.NEWU)GD TO 1795

60 THRU ALL LINCES IN 8074 DIRECTIONS

KOUHT=1
SAVER=X0ONE
Y¥ONEeXTHO |
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XTHO=SAVER

. SAVER=ZONE
* J0NE=ZTWO

1795

1800

OO

OO0

OO0

1827

1830

1840

.1900

OO

ZTHO=SAVER
GO TO 1720

1F NO BODIES WERE INSERTED INTO,ERROR :
CALL SAVINBACK)
IF(HCHANG,EQ.0)GD TO 25
GO TO 100
POINT
CALL SETSCL(2,0)

ACCEPT CURSOR OF PDINT TO BE NOVED

‘CALL VCURSR(ICHAR;XOLD;ZULD)

Z0LD=-20L0

IF(ICHAR.EQ.0)GO TO 25 .
IF(ICHARCEQ.IQUEST)IGO TO 9900
JF(ICHARCEQ.IC)IGD TO 15

IF(ICHARCEQ.IA}GO TO 25

ACCEPT NEW POINT

CALL VCURSR(ICHAR,XNEW, ZNEW)

INEV=-ZNEY

IF(ICHARCEQ.0)GD TO 25
IF(ICHAREQ.IQUESTIGO TO 9900
IF(ICHARGEQ.IC)GD YO 15

IF(ICHARCEQ.IA)GD TO 2)

NUHBER=1

HCHANG=0

CALL CHECK(NUMBER;XN‘H’ZNEH;IDUPBD:IDUPPT;IRET)
IF(IRETAEQe1)GU TO 25

NUKDER=1 ’

CALL CHLCK(NUHBER,YOLD;ZOLD»ISOD;HPT:IRET)
IF(IRET)1840,1830525

IF(IDUPBD.EQ.IBODCAND. IDUPPT.EQ.NPT)IGO TO 25
CALL SAV(UBACK}

IANOH(IBOD )0

HCHANGANCHANGH L

X(IB0D,HPT)uXREV

ZUIBODSNPT) uZHEW

CALL PLBOD(IBOD)

GO YO 1827

FIRST DATA POINT NOT THERE

IF(NCHARG.GT.0)}G0 TO 100
G0 TO 25

DRANW
HODE-1
18000
CALL PLBOD(IBOD)
GO0 10 100

SKRETCH

.
.
3

tatle .o >..~-l..
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2000 HODE=Z
1800=0
CALL PLBOD(IDBDD)
60 70 100

RECOVER
2100 NRECOV=NRECOV-1

-

NREéOQ.COUNTS HO¥ FAR BAZK TO RECOVER
1F(THE RECOVER COMMAND IS REPEATEDLY EXECUTED
EACH EXECUTION WILL RECOVER A MORE PREVIOUS MODEL

o000 000

IRET=NRECDV

" CALL READF(IRET,ISCR)
IF(IRET.GE.0)GD TO 25
180D=0
CALL PLBOD(IBOD)
G0 TO 200

PARAM .

OOOO0

2200 IBOD=NUMB{ICHAR)
' IF(IBOD<LT+0.0R.IBDD.GT,HAXBID)GO TO 25
CALL POINTA(6.0s245)
CALL ALPHAN
CALL PARANCIBAOD)
CALL SAV(NBACK)
60 70 100

MAGNETICS MODE

OO

2300 IF(ITYPE.HE.2)CALL REAN
‘ ITYPE=2

CALL PLOBS

GO TO 100

c
c ) GRAVITY MODE
c

2400 IF(ITYPE.NE.1)CALL REAN
ITYPE=L
CALL PLOBS
€0 TO 100

]

C
¢ END RETURN TO WHAT TD DO
c

9900 CALL ALPHAN
. RETURH
END
FUNCTION NUNB(ICHAR)
C...Q'COQ'l'."‘.'..l"...'...000.'4llGlO..0.'..lQ.!C..'C!.QC.IQC.
CONENN NAMESITYPES)BDIP(30)sNFIELD(Z)oANONAX(2), ANOHINGZ)
CONMON KOHBNTIL5)pXHAX s ZRAXS XNINS(2)»SPACEL2Z)
CORKON XTONpDEC,DIP,ZCON, ISCIPE,NBACK, NB0ODS, ICROSS
CUMMON %(30,25),2(30,25),HPTSI{30),RHO(30),CHAG(30},BDEC(30)
COMNON D8S(2,100),XNAXS(2)IANDH(30),10DE
COMMON SKXMAX»SKXMINs SKZIMAX,SKZMIN, KEND,CALC(31,200)

¢
¢
COMMON PIsNTYPES,XDIS,ZDIS,IX(201), LRGIX, LHGHOD, OFFSET(2)
. COMMON HODEL, HAXHPT,HAXBOD, HAXDBS, MAXCAL IHFLP, ISCRoITTY,IPR
c .
A CALCULATE BODY HUNBER FOR CHARACTER BODY HUABER ICHAR

PR



-e

80
IF BODY IS INVALID HUMB=0

DATA IZERO/48/

NUHB = ICHAR=IZERD

IF(NUHB+GT+0e ANDNUMBoLEHAXBODIRETURN

NUHlB=0

RETURN

END

SUBROUTINE CHECK(NUMBER,XX,2Z, IDUPBD,IDUPPT,IRET)

’ .
C‘....I.".".000.0..‘.......'...'...0..0.....00...l.'........."'

[ X o]

OO0 OOO0

OO0

¢

COHHKON HANE ITYPE,BDIP(30)yNFIELD(2)5 ANOHAX(2)» ANORIN(2Z)
COMMON KUMHMNT(15)sXHAXs ZHAXs XMINS(2),SPACE(2)

©*  CONMUN XTON,DEC,DIP,2ZCON,ISCIPE,NBACK,NBODS, ICRGSS

COMMON X(30:25);Z(30’25);NPTS(30);RHU(30);BMAG(30))BDEC(30)
COMMUN UBS(25100)sXMAXS(2),IANDK(30),HODE
.QOHHON SKXHAX» SKYXMINy SKZHAX»SKZMINs KEND,CALC(31,100)

COMMON PI;HTYPES;XDIS:ZDIS,IX(101);LNGIX:LNGHOD;OFFSET(Z)
COHHKON HODEL;HAXNPT;HAXBOD;M&XOBS:HAXCAL;IHELP;ISCR;ITTY:IPR

CHECKS POINTS INPUT TO BODY,IF THIS POiNT IS IN APPROX THE
SAME PLACE AS ANOTHER IT IS MADE EQUAL TO IT
DUT OF RANGE POINTS MAY ALSO BE CHECKED FOR

THE NUHBER TH DUPLICAfE PIINT IS.CHECKED FOR

XX-X VALUE TO BE CHECKED
7Z-1 VALUE TD BE CHECKED
¢ RETURN POINT OUT OF RANGE
IRET=1
" 1pUPBD=0
1DUPPT=0

POINT DUPLICATED

IRETeQ

IDUPAD=BODYNUMBERIF IDENTICAL POINT

IDUPPT=PDINT HNO. JOF IDENTICAL POINT
POINT UHICQUE ’
’ IRETe-1

IDUPBD=0

IDUPPT=0

1
RUHDUP=Q
00 100 IDUPBD=1,N30DS
NPT=NPTS (IDUPBD)
IF{NPT.LE.Q)GO TO 100
DO 90 IDUPPT=l,NHPT

IF(ABS (XX~X{IDUPBD,IDUPPT)).GT.XDIS)GO TQ 90
IF(ABS(ZZ-Z(1DUFBD, IDUPPT) )3T 420IS)IGO TO 90

DUPLICATE POINT

NUMDUP =NUHDUP+1 :

IF (HUMDUP « LT +HUHBER)IGD TO 90
IRET=0

XXeX (IDI'PBD, IDUPPT)
22°2(L1DUPBD, IDUPPT)

RETURN

Q0 CORTIRUE

-

ek
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100 CONTINUE

c
% c UNIQUE POINT
: ¢
IRET=~1
IDUPBD=0 . :
. ' IDUPPT=0
o RETUKR
c
; END

“l FUNCTION COQRD(INDEX)
C'.....Q.O‘..'.l".00'00".0..".'0’....l...D.Q....ll...."‘.......'..'..
* COMKON NAME,»ITYPE,BDIP(30),KFIELD(2),ANOHAX(2),ANCKIN(2)
CONHON KOHHUNT(L5) ,XHAX» ZIAXSXMINS(2),SPACE(2)

H COHMON XTOH,DECsDIP,ZCONsISCOPE,NBACK,NBODSs ICROSS

) CONMON X130,25)52(305,25)sNPTS(30),RHO(30),BHAG(30),BDEC(30)
: COMHON OBS(25200),XHAXS(2), IANOH(20),HODE
COMHON SKXMAX, SKXMIN,) SKZKAX,SXZHIN, KEND,CALC(31,100)

.
[z X gl

COMMUN PIpNTYPESsXDIS,;ZDIS,IX(101)sLNGIX, LNGNOD,OFFSET(2])
CONMON MODEL»MAXNPT,MAXBOD,HAXOBS,HAXCALy IHELPs ISCR, ITTY, IPR

PURPOSE =TO CALCULATE-KM DISTANCE OF DBS. INDEX

OO0

IF{INDEXeLTolsORWINDEXGTHMAXDBS)}GO TO 10O
COORDe XHINS(ITVYPE Y+ SPACE(ITYPE I * (INDEX-1)
RETURN
c .
100 CO0ORD=0Q.0

RETURH

END .

SUBRUUTINE INSERT(XX»Z2Z,IBOD,NPT,IRET)
c

c........‘.l'."Gl".l.0.0......00".ll......lOG..'....C......'........'.
COHHON NAME, ITYPE,BDIP(30),NFIELD(2),ANUHAX(2), AHOHRINLZ)
CONHON KOHMNT(L15) pXNAXy ZHAXS XHINS(2)sSPACE(2)
COMHON XTONsDEC,DIP,ZCOH,ISCIPE,NBACK, NBODS, ICROSS
COMMON X(30,25)52(30,25)sHPTS(30),RHO(30),BHAG(30},BDEC(30)
COMAON OBS(2,100),XHAXS (21, TANDH{320),10DE
COMMUN SKXMAX, SKXHIN, SKZMAY,SKZHINSKEND,CALC(31,1C0)

[N gl

COMKOM PI,NTYPES,XDIS,ZDIS,IX(2101), LNGIX, LHGHOD, OFFSET(2)
CONHON HODEL, MAXNPTsHAXDBOD, HAXOBS,HAXCALs THELP, ISCR,ITTY,IPR
PURPOSE TO INSERT POINT(XX,ZZ) IN BODY IBOD AFTER POINT NPT

IRET =0 POINT HNOT INSERTED
-1 POINT INSETRTED

OOOOOOO

IRET=0
IF(1B0D.GT HBODS)RETURN
IF(ICODLT«LIRETURN
IF(HPTGT«HNPTS(XBOD))RETURN
IF(NPTS(IBOD) WGEIMAXNPTIRETURN
IEND=NPTS(IBOD)

NPT =KPT+1
NPTS(IROD)=NPTS(IDBOD)+]
IF(UPTLLQ.NPTS(ICODIIGS TO 100
LrNPTSLIB0D)

DO 50 I=sNPT,IEND _ |
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2(IB0D,L}eZ(1BOD,L-1)

L=t-1

CONTINUE

IANOK(IBOD)=0

X(IBODsHPT)=XX

Z(1B0D,HPT) =22 *
IRET==1 =~

SET LAST POINT = FIRST JUST TO BE SURE

X(IBOD,JEND+1)=X(180D,1)
2(1B00,IEND+1)=2(IB800,1)

RETURN

END

SUBRDUTINE DELETE(IBOD,NPT,IRET)

C...'..O..G0.0...".‘.0......0.00'..Qe....l.........'.....0..‘....0..0.‘

[a X el

OOOOOOOO

100
200

COMMON NANE,ITYPE,BDIP(30),NFIELD(2),ANDHAX(2)s ANONIR(Z)
COHMON KOMIHT(L5) s XMAXs ZHAXs XHINS(21,SPACE(2)

COMMONR XTONsDEC,DIP,ZCON,ISCIPE,NBACK,NBIDS,ICROSS

COHHON X(30,25)s2(30,25)sNPTS(30),RHO(30),BHAG(30),BDEC(30)
COMMON DOBS (2520015 XMAXS(2), IANOM(30 ), NODE :

COMMON SKXMAX,SKXMINy SKZHAX,SKZHIN, KERD,CALC(31,100)

COHNMON PI,NTYPESsXDIS,»ZDIS,IX(L101), LUGIXs LNGIIOD, OFFSET(2)
COMHNON HODEL;MAXNPT)MAXDOD;MAXOBS:M@XCAL;IHELP;ISCR;ITTY’IPR'

PURPDSE TO DELETE POINT NPT FRUM BOODY IBOD

IRET=0 POINT NOTV DECLETED
IRET=-1 POINT DELETED

IRET 0

1F(1B0DsGT HBODSOReIBODGLT 1) RETURN
IF(NPToLToLeURGHPTAGTHPTS (180D} IRETURN
IEND=NPTS(IBOD)=1 - :

MPTS (16001 »1END

IF(NPTLGE.IEND)GO YO 200

DO 100 L=NPT,IEND

I1=1+1

X(1BOD,I)=X(IB0Ds1I)
Z(180D,1)=Z(IB0D,II)

CONTIRUE

1ANON(1BOD) =0

X(IBOD,IEND)«X(160D,1)
Z(IBOD,IEND)=2(100D,1)

IRETE~1

RETURN

END

SUBROUTINE ALPHAMN

C...'."GCU‘0.0.'OQIC....0.0‘..0.0‘.lll’...l.‘ll.O"ll(lb.olb...'...

c

PURPOSE TO CHANGE TERMIMAL FRON GRAPHICS TO ALPHANUMERIC MODE
COUNON HANE, ITYPE,BDIP (3014 NFIELD(2), ANOMAX(2)s ANOHIR(2)
CONHON KONNNT(15) s XRAX s Z8AXsXHINS(2),SPACE(2)
CORNON XTON, DEC,DIP,2CON, ISCIPE,HBACKSNBUDS, ICROSS
COKMNON X(30}25)}1(30;25))NPTS(30):RHU(30);8“&6(30))BDEC(30)
COHMNON UBS(2,100),XHAXS{2),IANOM(30),N0DE
COMMON SKXMAXsSKXMINy) SKZHAXsSKZMIN, KERD,CALC(31,100)

CONNON PT,NTYPES, ¥DTSZNIS, 1IN0 INGTX- L HGHOD, NFFSET (2]
CONKON MODEL, HAXNPT,NAXDOD,MAXOBS,MAXCALy IHELP, ISCR, ITTY, IPR
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CALL ARNGDE

RETURN

END

SUBROUTINE MAG(IBOD)

. .
C.'.........."..QOQOQOQOOIOOOIOCQ'L..li. Y E XN EE A EE R N NN NN NN NN NN NN AN

¢ PURPOSE TD CALCULATE THE MAGNETIC ANOHALY FOR BODY IBOD

COMMON MAME, ITYPE,BDIP(30),NFIELD(2),ANOHAX(2),ANDHIN(2)
COMMON KOHMNT(15),XMAXs ZHAXsXH4INS(2),5PACE(2)

COMHON XTON,DEC,DIP,ZCON,ISCIPE,NBACK,NBODS, ICRUSS

COMMON X(30,25),2(30,25)sNPTS(30),RHO(30),BHAG(30),BDECI30)
COMMUN 0BS(2,200),XMAXS{2), IANDN{30),HODE

COMMON SKXMAXs SKXHINy SKZIMAX,SKZHIN, KEND,CALC(31,100)

COMMON PISNTYPESsXDIS,»ZDIS,IX(201)y LNGIX, LHGNOD,OFFSET(2)
COMMON MODELs MAXNPT,HAXBODsHAXDBSs MAXCALs JHELP, ISCR,ITTY,IPR

O

¢
c .
°C SOURCES BIO COMPUTER NOTE 66-1-C APRIL 19606
c PKOGRAM HAG WRITTEN FOR PDP-11 BY D.HEFFLER,AGC,BIO 19
¢ CDC3150 FORTRAN *ROGRAH HAGZHEWs AGC»BID,» 197400
* CDIPD=DEGCOS(DIP)
v SDIPD=DEGSINKI(DIP)
SDD=DEGCOS(XTON=DEC)
o CDIP=DEGCDS(BDIP(IBOD))
ot SDIP=DEGSIN(BOIP(IBQDY)
SU=DEGCOS(XTUN-BDEC(IBOD))

¢
¢ CHECK EACH FIELD POINT
c

NFeNFIELO(ITYPE)

- DO 3100 Kel,oNF
PTOT=0Q«
Q10T=0.
X1sX(IBDD,1)=COORDIK)
21=2(1000,1)~2CON

IF(X21300,400,380

300 IF(21.GE.0)GD TO 375
THETA=ATAN(ZYI/X1)=P1
60 TO 000

375 THETASATAN(ZL/X1)+PI
60 TO 600

380 THETA=ATAN(ZL/X]1)
GO TO 600

400 IF(Z1)420,4305450
420 THETAm=PI/Z.
GO TO 600.

430 THETA=0.0
60 1O GO0

450 THETA=PI/2.

600 NPT=NPTS(IDOD)
DO 3G00J=2,HPT
X2eX(IBODsJ)=COORD(K)
22201600, 4)~2CON

L Pt e e
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2800

IF BOTTOH IS GOING TO BE ZERO,SET EQUAL TO 1/100 TH

84

IF 2 POINTS THE SAME CHESK THE POINT AFTER

IF(Xl.EQ.&Z.AND.ZI.EQ.ZZ)GD TO 3000

IF(X2)110051400,1800
1F(22.GE.0)G0 TO 1300

THETB=ATAN(Z2/X2)=PI
60 TO 1900

THETBaATAN(Z2/X2)+P]
GO TO 1900

IF(Z2)1500,1600,1700
THETB==PI/2.
GO Y0 1900

THETB=0,
60 70 1900

THETB=PI/ 2.
60D TO 1900

THETD=ATAN(Z2/X2)
DHEGAsTHETA-THLTB

IF(0HEGALLT.0.)G0 TO 2300
IF(OMEGAGT.PLIGO TO 2700

£y

THETD=0HEGA
GO TO0 2800

IF((CHEGA+PI)eLT 04160 TO 2502
THETL=0HEGA
60 T0 2600

IF(ONEGA.GE«04)G0 TO 2700
THETD=UMEGA#+2.%P 1
GO Y0 2800

THETD=0UNEGA-24%P1

X12eX1-X2
z21=712-71
XSQuX124X12
15Q=721%221
X2Z=221*X12
SUN=X5Q+25Q
DIVeX1¥X1+Z1421

OF AN INTERVAL
RPRODnY2%X2+22%22

TOP AND BOTTOM OF LOG >0« SINCEZCON NOT=0Q.

IF{RPROD,EQ.0¢)GO TO 9999
IF{DIV.EQ.0.)GO TO 9999

GLn5¥ALOG(RPROD/DIV)
PCONS= (THEYDY2SQ+CLAXZ)/SUM
QCONS» (THETD®X2-GL*1S5Q)/5UN

PTOT=PYOT+PCONS

- e
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o QTOT=QTOT+QCONS

o < xlex2
t. L1212
- ) THETA=THETB

- ) 3000 CONTINUE

OO0

© Hm2.¢BMAG(IBOD)*((CDIP¥SDEPTIT)+(SDIP#QTAT))
LI ST Ye2.4BNAG(LIBOD)*((CDIP#SD*QTAT)-(SDIP*PTAT))
) CALC(ICOD,K)=H¥CDIPD#SDD+V4SOIPD
3100 CORTINUE

RETURN
ERROR

-
OO o

9999 IF(ISCOPE.EQ.1ICALL BELL
' IF()SCOPE.EQ.1)CALL ANMODE
{RITE(IPR,9998)1BO0,K
. 9998 FORMAT(*™ BODY ", I3," POINT ",13/
S Xt CANNOT BE CALCULATED WITH PRESENT ALGORITHH®/
! X" VALUE OUT OF RANGE '/ :
' X* ANOMALY SET TO ZERO™ s :
X/YUSE GRAV OR HAGN COMHAND TJ SET A LARGER ZCON VALUE™)
DO 9997 Kel,NF
© 9997 CALC{IBOD,K)=0.0
IANOH(IBOD) =0

RETURN

END

SUBRODUTINE GRAVC(180D)
‘C'...o.......‘.00..0'....'..l‘..l'.‘..0!.00..(l.G...l......bt...lt.‘f.."‘.l.
¢ PURPOSE-TO CALCULATE THE SRAVITATIONAL ANDHKALY FOR BODY 1800
c .

COMMON NAMESTTYPE,EDIP(30),NFIELD(2),ANOMNAX(2)sANOMIN(Z)
COHNONR KORKHNT(L15),) XHAX ZHAX, XNINS(2), SPACE (2)

CONMON XTON,DEC,DIP,2CON,ISCIPEsNBACK,NBOUS, ICROSS

COMMON X(305251,2(30,25)»HPTS(30),RHI(30)sBHAG(30V),BDEC(30)
COMHKDI OBS(2,100), XHAXS(2), TANOM(303,M0DCE

COHMON SKXMAXsSKXHINy SKZHAXsSKZHIN, KEND,CALC(31,100)

OO0

COMNMOH PI;NTYPES:XDIS;ZDIS:IX(lﬁl)’LNGIX:LNGHOD:OFFSET(Z)
co:itnon HODELs MAXNPTs MAXBOD» MAXOESs HAXCALs IHELP» ISCR, ITTY,5 IPR

REFERENCES BIO COMPUTER NJTE 66-2-C APRIL 1966 GRAVITATIONAL
EFFECTS OF 2 DINEMSIONAL STRUCTURES
PROGRAN GRAV D¢HEFFLER FOR PDP-1l
PROGRAM GR2D RUNNING ON CDC3150

DATA FACTOR/1000./

(g OOOOOO

HPT1l=NPTS(IBOD!I-1
HFeRFIELD(ITYPE)
00 10 K=1,NHF

10 CALC(1BUD,K)=0.
IF(RHO{IDOD)EQ.0.JRETURN

C nEREUGRRAD

NF=NFTELD(ITYPE)
DO 1000 Ks=1l,NF

SUN®O0. ol e = S e e e
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750
770

1

DO 900 J=1,KPT1
LEFT JUSTIFY HODEL

XJrn{X(IBOD,J)-DISTI*FACTOR
XJ1n(X(IB0D,J+1)-DIST)I*FACTOR
ZJ=(Z(1B0D,J)*FACTOR)
ZJ1=(Z(IBOD,J¢1)*FACTOR)

CoXJl¥zJ=-XJ*ZJ1 '
IF(C.EQ.0,)GD TO 900 )

DX=XJ1-XJ
D2=2J1~2J

A=C/(DXe¢DX+DZ%DZ)
CALN® (XJL14XJL4ZIL*ZILN/ (XIRXI$T L)

IF{ZJ1sNE.O.)GD TO 750
ARC2aPI/2,

IF(XJlolT.O. ’ARCZ"PI/ZO
60 TO 770
ARC2=ATAR(XJL/ZJ1)

IF(ZJ.NE.040)GO TO 780

" ARCL=PI/2.

780
790
800

900

1000

CQ.Il..'ll..l..%‘..o...Q"Q‘I‘IQ..O...ll"0..!‘0!'..0'00‘..Q.'.l...'.“.‘....'

c

IF{XJelLTc0s)ARCL=~PI/2,
GO YO 790

ARCL=ATAN(XJ/ZY)

ARCTAN=ARC2-ARC1
DELG*=(0401334)%RHD(IBOD)I*A%(45¢DZ% ALOG(ALN) «DX*ARCTAN)

SUH=SUN+DELG

CONTINUE
CALC(1BODsK)aSUM

CONTINUE

RETURN

(1)

FUNCTION DEGSIN(DEGREE)

PURPONSE —TO CALCULATE THE SINE OF DEGREE IN DEGREES
COHNON MABKE, ITYPE,BDIP(30),NFIELD(2),ARDMAX(2), ANOMIN(2)
COMMON KORENT(L5)»XNAX ZHAXsXHINS(2),SPACE(2)

COKNON XTONsDEC,DIP,2C0N,TSCIPE,HBACK, RBODS» ICROSS

COMHON X(30,25),2(30,25),HPTS(20),RHO(30),B1AG(201,BDEC(30)
COMMON 0DBS(2,100)sXHAXS(2)) IANOH(30),N0DE

COMMON SKXIAY, SKXHIN)SKZMAX,SSZHINs KERD,CALC(31,100)

COMMON PI,NTYPES,XDIS»ZDIS,IX(101)yLRGIXs» LKGKOD,OFFSET(2)
CONMON HODELsMAXRPT,HAXBODMAXODS, HAXCAL, IHELP» ISCR, ITTY,IPR

RADIANR(PI/180.)%DEGRELE
DEGSINeSIN(RADIAN)
RETURN
END
FURCTICH DEGCOS(DEGREL)
PURPUSE TO CALCULATE THE COSINE OF DEGREE DEGREES



-Xs)

YOO

COMHON
ConMan
COHHON
COMKON
COHHON
COMKON

(o N o]

COMHON
CONKON
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HANHEs ITYPE,BDIP(30),NFIELD{2),ANDHAX(2), ANOMIN(2)
KOMMNT(15) g XHMAX S ZHAX»XYINS{2)sSPACE(2)
XTON,DEC,DIP,ZCON,ISCIPE,NBACK,NBODS, ICROSS
X(30,25)52(30,25)sNPTS(30),RHO(30),BMAG(30),BDEC(30)
0BS(2,100),XHAXS(2),yIANOH(30),HODE

SKXMAX, SKXMIN) SKZMAX)SLZMIN) KEND,CALC(31,100)

PI,MTYPES,XDIS,ZDIS,IX(102), LNGIX, LNGHOD,DFFSET(2)
HODEL, HAXNPT,HAXBOS, MAXOBS)MAXCALs IHELPS ISCR,ITTY, IPR

RADIAN=(P1/180,)¢DEGREE

DEGCDS
RETURN
END

=COS(RADIAN)

SUBROUTINE PARAM(1BOD)

c.o.....5.00.000......00!.'........‘0...'.....‘l...l....h"'....Q...l

CONHNOH
COHHKON
CONMON
COHMOR
COMMON
CONHON

COHKON
COMMON

IF

OO

NAKE, ITYPE,BOIP(30),RFIELD(2),ANDIAXI2)»ANOHIR(2)
KOBKNT(15)  XHAX, ZHAX, XHINS(2),SPACE(2)

XTONs DEC,DIP,ZCON, ISCIPE,NBACK, NBODS, 1CROSS
X(30;,25)52(30,25)sNPTS{30)sRHO(30),BMAG(30),BDEC(30)
0BS(25100) s XHAXST2), TANDOM(30),KODE

SKXMAXs SKXHIN, SKZMAX, SCZHMIN, KEND,CALC(31,100)

-
"

PIsNTYPES,XDISsZ0OISsIX(101)s LNGIXs LNGKODs OFFSET(2)
BODEL, MAXNPT, MAXBOD, MAXOBSyMAXCAL) IHELP,ISCR, ITTY,IPR

PURPOSE TO INPUT PARAMETERS FOR GRAVITY OR MAGNETICS BODY
PARAHETERS ARE READ FOR BJDY IBOD

180D =0, VALUES ARE ADODED TO ALL BODIES

IF(IBOD.EQ.0)GD TO 1380
IANON(IBOD) =0
IFCITYPECJEQ.1)GD TO 1360

OO

HAGNETICS

READ(ITTY,*}AMSL, ANS2, ANS3

IF(EDF(ITTY) oNE<UIRETURN

BHAG(IBOD) ~ANSY

BDEC{IBOD)I=AMOD (ANS2»360,)
IF(BDEC(IBOD)«LT«0s)BOEC(IBDD) =BDEC(IBOD)+360,
BDIP(IROD)=SAIOD (ANS3,360,)
IF(BDIP(IGOD) oL TeQe)BDIP(IBOD)=BDIP(IBOD)}+360.

RETURN

¢
C GRAVITY
¢

*

1360 READCITTY,*)ANS
IF(EOF(ITYY)oEQ,Q)RHO(IBOD)nANS

RETURN

¢
c BODY NUMBER = 0 ADD THIS VALUE TO AtL BODIES
C

1380 DO1385

I=1,NB0DS

IANOK(I) =0
1385 COHTINUE
IF(ITYPEL.EQ.L1)GD TO 1390

HAGNETICS

cm- - - . s me e
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READ(ITTY,*)DBXOR,DBDEC,DBDIP

IF(EQOF(ITTY).NELOIRETURN
DO 1387 I=1,NBCDS
BHAG(I)=BMAG(I)+DBXOR

BDEC(IL)=BDEC(I)+DBDEC
BDEC(I1)=rHID(BDEC(I),3604)
© 7 IF(BDEC(I}eLT+04)BDEC(I)=BDEC(I)+360,

" BDIP(L)aBDIP(I)+DBDIP
BDIP(L)=ANOD(BDIP(I)»360.)
IF(BDIP(I)eLT«0s)BDIP(I)«BDIPL{I)+360. -

1387 CONTIRUE
RETURN

GRAVITY

1390 READ(ITTY,*)DRHO

IF(EQOF(ITTY) o NEOIRETURN

DO 1395 I=1,NDBODS

RHO(I)=RHOG(I}+DRHO ,
1395 CONTINUE

RETURN

END

SUBROUTINE TSCA

TYPES SCALE ETC

COMNON HAME» ITYPE,BDIP (30),NFIELD(2), AHONAX(2),ANOKIN(Z)
COHAON KOMENT(15)XHAX, ZHAXS XY INS(2),SPACE(2)

CONMUN XTON,DEC,DIP»ZCON,ISCIPE,HBACK,MNBADS, 1CROSS

COMION X{305,25)2(30,25)»NPTS(30),RHO(30),BHAG(30),BDEC(30)
COMHON OBS(2,100),XHAXS(2)» IANDH(30),HODE

COHMON SKXMAXs SKXMINs SKZMAX,SCZMIN) KENDSCALC(31,200)

COHNON PI;NTYPES;XDIS/ZDIS;IX(101):LNGIX:LNGMDD:UFFSET(Z)
CONKON HODELs MAXHPT, HAXBOD) HAXOBS)HAXCAL» IHELP ISCR, ITTY, IPR

) IF(ITYPE.EQ.LIWRITE(IPR,10)
10 FORMAT(BH GRAVITY)
IF(ITYPEEQ.2IKRITE(IPR,20)
20 FORMAT(LIGH MAGNETICS)
MRITE(IPR, 50 )INANE
WRITE(IPR,46)KDMNNT
46 FORMAT(20H COMMENTS /715A10)
50 FORMAT(7H NODEL=,Al0) .
HRITE(IPR;lGO)XHAX;ZMAX:XHINS(ITYPE))SPACE(ITYPE))
X NFIELD(ITYPE) p ANOHIN(ITYFE ), ANOKAX(ITYPE)
X sOFFSET(ITYPE)
100 FORHMAT(9H X SCALE=;F11¢2/9H Z SCALE=,F1le2 /
€, 7H XDISPe  F13.2

$/14H POINT SPACING,F6.2/15H H), OF POINTS ,15/9H ANOH HIN ’

$F12.2/GH ANDIN MAX,F1l242/711H 03S OFFSET ,F10.2)
YRITE(IPR, 200)NBODS

200 FORMAT(18iH NUMBER UF BUDIES= ,I2)
JIFCITYPECEQ.2)KRITELIMPR,210)05C, DIP,XTON
WRITE(IPRy 211)2CON

210 FORMAT(EX)4HDEC;FBe25 8Xs4HDIP =,FB42/

' X13H X TO N ANGLE,FB.2)

211 FORNAT(BXs™ 2CONe",F8.42)
ITLIS0GFEaCQe 2 WRITELITRS2LY)

215 FORNAT(241 SCOPE CQUTPUY SUPPRESSED)

A S
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: T IF(KODE.EQ.2)MRITE(IPR,225) o ] - - :
: 225 FORMAT(12H SKETCH HODE) - . :
IF(HDDELEQ.LIWRITE( PR, 226) T - ‘ -
©226 FORHAT{1UH DRAW HODE)
: “ VRITE(IPRs227)SKXHIM»SKXHAX,S< ZHINs SKZHAX .
¢ ‘227 FORHAT(L5HSKETCH LIMITS X,2F10.2/
D e X 13X, 2H 7,2F10.2) . ‘
e © T ONPTLaMAXNPT=L
s , WRITECIPR»>30G)NPTL, KAXBOD,HAXDDS .
Lt 7 300 FORMAT(14H WAX PTS/800Y=,I110/ s
o c "' XsL4HHAY NO.BODIES=,I10/
, L . 7 XL1HHAX HO. 035 =, 113)
: .. .0 ° RETURH
. r.i - . - END -
L 3 - l ;
o T 09.01.28.UCLP, 54, 30136 KLNS.! ]
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