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GARNET—Computer Applications Software 
for the National Coal Resources Data System

by A. C. 01 son

GARNET (Graphic Analysis of Resources with Numerical 
Evaluation Techniques) is a set of interactive graphics 
programs that have been written at the U.S. Geological Survey 
during the past four years. This software system is designed 
to aid the commodity geologist in analyzing and evaluating 
resources when dealing with irregularly spaced/ point-located 
f i e I a data.

After the coordinates of the field observations and related 
measurements have been entered into a data file* the geologist 
can generate an interpolated grid surface based on measured 
values at each of the observation points. From these inter— 
polateo surfaces* the geologist can produce maps of the coal- 
bed structure elevations* coal-bed thickness (isopach)/ ratio 
of thickness of overburden to bed thickness/ and chemical 
concentrations as well as the ultimate resource map.

Outcrop and political boundaries can be added to the data 
set by means of a digitizer. Thickness/ overburden/ or chemical 
concentration boundaries can oe created from the interpolated 
grid data. Boundaries can also De created by means of the cursor 
curing a session at the graphics terminal. The software permits 
all logical comDinations of bounded areas to form additional 
ooundaries for resource delineation.
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Additional features include the capability of generating 
trend surfaces to aid in analyzing data tendencies/ and an 
editing capability to permit changes to the observed data.

GARNET was designed to meet the growing need for more 
accurate and more rapid computation of coal resource inven­ 
tories. It automates those time-eonsuming tasks that here­ 
tofore the geologist performed manually. The calculations 
and subsequent map displays can be accomplished during a 
single session at an interactive graphics terminal. An option 
is provided for creating a plot tape to produce maps on an 
off-line plotter. Volume and tonnage values can be computed 
for eacn reliability category and for each boundary set.

The author is most deeply indebted to ». J. Smith who 
has provided invaluable programming support and assistance 
for GARNET during the past year. In the future* Mr. Smith 
will be responsible for maintaining the system.

aco 1/24/80 
Reston* Va,

di wensi on 
di mension 
double precision 
double precision 
common /switch/

common /surfac/

per d 
npc*

common /graphed
zgrid(6500Q>* 
i stat(6SOOO)*

yC1600(}>,
into*
nbold*
levmin*
ndig*

common /corner/ 
common /factor/ 
common. /oaud/ 
common / f aul t I /

alfa(8)« 
i

radiusdO)

i sobs*i crt

nxgd#
d*lgrd>
zint*
Lplot*
levmax^

eesi <*u<T 500) 
up*

oy*

z level* 
dashlx 
if it*

zmin* 
zmax* 
nz*
ncel I f 
icelU 
Level * 
pcrang* 
kset* 
i cnt

scale 
i baud
xf(290^, xf(20Q>* zft(200>, 
nfp<10) 

common /bound/ xo(2QQOQ*2> /.ybC20000»2) *nch(2000*2) *noch <2> f
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kod(20QO*2)*ipar (2)*icnd(2>*'kap<15*2)*nptot (2)
common /files/ f i I n*1 *f i ln»2*f i ln»3*f i I grd* f i lobs
character*^ filnml *filn»2*filn«3^filgrd*>filobs*file
data optn/"rrend"*"edi t"* "grid"* "con tour"*" gr idop'r *" re source"* 

"volu«e"*"locat ion" /"boundary "*"wi rtdow"*"unwi nd"* wquit"/ 
c c a I I a c c t ( " garnet") 
50 call prompt ("ENTER TRANSMISSION RATE (BAUD) I "*32)

read ( 5* 1 01 8* err=50> ibaud 
55 call prompt ("ENTER *1' IF USIM6 A TEKTRONIX 40TO* '2' FOR_ 401 4 /401 5 : ",56)

read(5*101Q*err=55) itest
itek « iabsC itest)
i4027 » (1 - isign(1*TtestJ>/2
call ini t t(iaaud/10>
i wi nd = 0
if(lplot .le. 1) call anaode
call c h r s i z ( 4 )
*ri te(6*1Q20)

60 call pro«pt("TO COWTINUE* ^t€SS RETtTRM KEY: "*31) 
read(5*1Q05*err=60> itest 
if(itest .eq. 23> go to 65 
call newpag
if(lplot .le. 1) call an»ode 
call assoc(33*"noteg1 w r"si "J

61 read(33*1001 *ends>2> isrray 
«r i te(6/1002) iarray 
go to 6T

62 call closer C33)
65 call prompt C" FOR COIHMAW& irST* PRESS RETURM KEY: ^^Sd) 

read(5*1005*err=65) itest 
ifCitest .eq. 23> go to 100 
call newpag • : - '-, 
ifilplot ,le. 1> call ar»«ode 
call assoc<33*"note^2 "*•**** **>

66 read(33* 1001 *end»67J: iarrat^ , 
wr i t e<6-*T002) iarr*y ._-">- 
go to 66 .,-. "'".,. "':;.-'•

67 call closer(33) "-" '• : c-^- .-. -— ft,'''. .
70 call prompt ("WHEM f*f A&-V T® /jpftO&ECKr' E#TER CARRIA6E RETURN. "*45)"

100 call newpag
ifClplot ,le^ 1 V 
if (14027 .eq. 1) 
call pron»»t("EI*T6Rf COMMA MO: ,%f 5^-

..das-hl * .05 • "" •'(,., s''/^ r"'-'
isobs = 0 vi". ••••.:-"*,'..'-•
icrt =0 '"* :,.;'.•:•:,--.
I plot = 0 : : \ *'• - •'•'

i smth = 0 •; ':. ""'-'"... / : '
Ktour * 0 -
i«ap =0 . , •
do 200 i*1r12 , x '
*k » i • ; '" •-. •-.-. ,. - ;-, •• 

200 if(co»and ,eq, op-tnCf» go to> 300
go to 100

300 30 to (2100*2200*2300*2400*2500*2600*2700*2800*2900*3000*3100*9999), kk 
2100 -rite<6*1020)

call oosin<c)
cal I surf it (c)
call newpag



if(lplot . te. 1) call a-nmode
writ e(6*1 006) si$
call messag
*ri te(6*1007) 

2110 call pronrpt ("(yes or no): "V13)
read(5,1008) t test
if(itest .ne. "yes** .and. itest .ne. "no") 30 to 2110
if(itest .eq. "no") go to 100 

2115 *ri t«<6*2101> 
2101 formatC" ENTER FRACTION OF MAP TO 3E ^LOTTED OUTSIDE OF"

" RECTANGULAR BOUNDARY: ")
read(5*1009/err=2l 15) pcrang
go to 3200 

2120 «ri te(6,1020)
call pro»pt("GRIB SITE: **r11)
read (5, 1 01 0*err=2120>delgrd
call gridit(c)
do 2130 i=1*nz r 

2130 if(2grid(i> .It* -.1«-10J zgridCi) « ~.1e-tO
i f ( zmin- . 1 1 . 0.) Jtwin * 0.
wri te(6*102Q)
call obsi nSobsout (c >
wri te<6^ 1020)
call gri dinSgrido
go to 100

2200 wri te(6*220U ^
2201 formatC" HAS A TRENB SURFACE 9EEM DONE FOR THESE I»OINTS?"I 
2210 call prompt fCyes ar f»o)r W *t3)

r e a d ( 5 , 1 008> itest -
if (itest ,ne» "yes* . and* ftest «o«. "no^ 3* 'to 2210
if (itest .eq. **y**w> g« tat 240&
wri teC6^2202) 

2202 formatC* A TREN& S.URFACE FTT IS MlE&Ellf T& FtAS Trti MOST'*
" OEVIAMT POIItT VAtUESr.'*/* ENfgft ""tPtnd**' WHEl* PROMPTED FOR
" COMMAND. AFT£«{ THE TREWB^ SURFACE*/** IS ffSTAINED, THE"
" EDITING PSCCE&UR6 ft*Y BE USED. ")
go to, 100 •> . - -•'• 

2250 <set * 1
k3p(15,t;« "no** J
ifdplot .te* 1) call anaod* •
if (i4027 .en» l> kfnte(6*40282) ? y .^
ifClolot . te. t) call arv«ode :
call cto<i»* ....;.,,.;. ; ^.-'-," • - . "" _••'•• •'."' •,:••'• :- :' : [. "
call editor-'.^ " ;".": ; : ,'' ~ . """ "-^ :fc --v.:^;
call ndcopy v _.. '• ' . -^ ;if;-.-.v .>". -
call newpag >
if(lplot . le. t) call an»od« -

2205 formatC* DO; YOU WAf*T TO CREATE *.F1L£ FOR THE EOITED™ 
" 033ERVATIOM DATA?")

2260 call pro«ptC"(yes or no>l *,t$1
r ead (5/1 00ft) t test - v,"
if (itest .ne. "yes" »and. itest .ne* "no**! §0* to 2260
if (itest .e«j. "yes 1*) call obsinSobsaut fc>
go to 100

2300 writ«(6,2301)
2301 formatC* 00 YOU WISH T& WEIGHT THE »E« SET OF GRID VALUES'

•* THE VALUES"/'* FROM A» OLO GRID?" ) 
2310 call prompt C* (yes or no): ***t3)

read(5,1 OOd) itest
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ifCitest .rte. "yes" .ind. itest .ne. "no") go to 2310
if <i test .eq. '*no'*> go to 2330
wr i te(6*2302) 

2302 for«at(" HAS THE SET OF OLD GR1B VALUES SEEM LOADED INTO THE 1
" GRID ARRAY?") 

2320 call prompt ("(yes or no): "*13>
read(5/1Q08> i test
if(itest .ne. "yes" ,and. itest ,J>*. "no"T go to 2320
if(itest ,eq« "no") call gridin
gfact * .0048
go to 2340

2330 gfact = 0. 
2340 call obsin(c) 
2355 «rit*<6*210U

read(5*10Q9)f pcrang
go to 3200 

2360 call promptC"GRI& SIZE:
read<5,1010,errs2360>
x n p = n p •
nx = (xaax - xmin) /detgrd +
ny * (ynax - y«in)/detgrd * 1.9999
nz a nx,*ny
gfact * gf act*sqrt (18(J./xnp>
*ri te(6/1020)
wri te(6*2304)

2304 for«at<" DO YOU WISH TO USE THE.OEFAyLf SRIfteiNS METHOD?") 
2365 call prompt C"<yes o^ no): **13^ v ;_ v

'•eadCS^IOOa) itest ^v - ^
if (itest .ne. *yestt .an*, it»st *o«* *ao w > go to 2365
if (itest ,e<*. "no™") go to. 2349^ ;, > : :
call znt rpl . . ; '"-"!"'"'•-
go to 2395 .',;; :^ v^-. -W • ' 

2369 *r i t e(6^1 020) - : •" V : -',/: , - : ••-• ? .'

2305 for»at(" IS THE frftTA OEMSE *H& fef*l»Ul€& OND? ORHLY?").
2370 call proaptC*</e* *r no>l w>tjr^^r-

read ( 5*1 OQ&) : it.eat. ^\-"v^C^I--^: . • •".,
if (itest .nre. "y*»w , jnd. >;*if ̂ jlf-^rtt^,,'^®*) go to 2370
i f { i t es t . eq .» <tr»o"5> 90. to '
call qdgr idtgf act) •
go- to 2395 "' '

2375

2306 forwatt* DO ?C** »*V6 AT 
2380 call pro*pt(*(yes ar no

.
if(itest .ne« "yes" .an«t* K itest- *n«» *r»o**} ga to 2380
ifCitest .eq» "yes") go to 238S
-rite<6*-1020> * •;.
write(6*2307> . :

2307 foraiatC" YOU &fr »OT HAVE EM0tf6l* P$I»T£ T& BO A 6RIDOED" 
* SURFACE. "/* «HEM ^6*6* TQUCO»tlNUe« PRESS" 
w TM6 CARRIA6C RETU»lf, w)t; : ; ,

go to 100 
2385 «ri te<6,102Q> ' ? -;v

call pt a rvar( gf*ct J 
2395 if<2»in ..It. Q») zwin = 0.

zmn a zobd >
z«x * z
do 2396 i»2*rvp
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2396

2397
2398

23C3

2400

2422
c
c 2423
c 2424
c
c
c

2425

2426

2427

2428

2429 
c 
c 
c

if(zmn .gt. zob(i)> zmn = zob(i) 
if(zmx .Lt. zob(i)) zmx - zob(i) 
do 2398 i=1 /nz

0.) 
.It. 
.It.
.gt. znx) 
1.25*z»x

go to 2397
z«n> zgrid(i) - zmn*(1.-.25*(zgrid(i)-z«n)/(z»in-zmn) 

zgrid< i > = 0. 
zgri d< i) s z»x *(1

0.>
•.25*(zgrid(i)-z«x)/(zmax-znix))

i f ( zmn .le.
i f (zgrid.( i )
i f (zgridC i )
i f (zgri d ( i )
zmax =
*ri te(6/102Q)
wri te(6/23Q3)
format<" A N£W GRIDD6B DATA FILE HAS BEEN CREATED. ENTER")
writ e<6,1 020)
call grid irv$g ri do
wri te(6/>1020)
go to 100 - - ,
i f (kk .eq. 6)
jri te(6/-1020>
call obsin(c)
^ri te(6/>1020)

go ta 3300

format (" HAS SRIODEO DATA BEEN: LOADED INTO 6RID ARRAY?") 
call prompt ("(yes or no>: "^tl)
r*ad(5/l008)

.and. itest «ne, 
) call gridin

windouSwindsw 
«indow$un«ind

if(itest .ne, "yes" 
if(itest .eq. "no 1 

call gri din- 
if (i wind . eq, 1) 
if(iwind . eq. 0) 
wr i t* (6/1 020)
call prompt ("COKTOUft IHTE^AL 
read(5/1010'*erra242SJ," 
*ri te (6/1 0203 •,.•-' 
call pro«rpt("Fflr£0l*e»€?

'no") go to 2424

i-INESr 25>

scale = 1 . ''-•• • 
wri te<6/1020> 
call pro»pt( w EWTIR 
read(5 (r1021**rr»2427> 
k tou-p * 0s -'•••;- 
if (scale .It. &i 
scale * abs( scale* 
if (scale . te-»- &•>•

. 
* f

call prompt CrFOIt £#»*<*«*> S«O^T»lJ«6j. 36)

write(6/1020J
call prowptC'TO URIM . COtttOUR C&OR&INAT.EJ OtfTO BISK/ ENTER A
read(5/1Q15/err=2429>fctotMr
*rite<6/1020:) -"._'. - 

if(ktour .eq. ') call coninScoopen 
go to 3300

'/53)

2430
if(isobs .eq. 1 .and. imap, »oe. f) call points
kset ' » T , ^ 

call stty("-nodes"/""erkIxctt_char")
if(i402? .eq. 1) «riteC6/40282>
call ctour 

call stty("-modes"/ w erkl/*ctl_ct»ar I'>
if(ti»ap.ne.1 ,»nd.kapC15^1 ) . ne.^no1*) i s*2
if(lplot .le. 1> call anmode



if(i4027 .eq. 1) wr i te<6*4Q284)
if(lplot . le. 1) catt anmode
ifCimap .ne. 1 . and. kapd 5*1 ) .ne. "no") catt p.ttchn(is)
if(ktour .eq. 1) call con i n$coc I os

2440 go to ( 1 00*32QQ/-10Q*2450,.1 00*2650*1 00* 1 00* 1 00* 1 00* 1 00*9999) * k k 
2450 ifdplot .ge, 1) catl catbegSca t end 

i f ( Lplot.gt . 1) go to 100
ifClolot .le. 1) call hdcopy
read(5*1QQ5> i du»
call newpag
ifCLplot .le. 1) catl anotode
call ini tt<ibaud/1Q>
if(LpLot .le. 1) catl anaode
go to 100 •

2500 call binarytS100> 
wri te<6*2501>

2501 format<1x,"A NEirf SRIODEtt DATA FILE MAS ..SEEN CREATED ..„"/
" oo rou yiSH TO SAVE IT-*"* ' ,

2510 call pro»pt<"Cyes or no) j ",13>
read<5*1008)i test
if(itest ,n», "yes 1* »and. itest ««»e» "no") go to 2510
ifCitest .eq. "yes") call §ridin$grido
30 to 100

2600 wri te(6*2601)
2601 formatC" AT EAC* PHOKPT* ENTER THE REtlABlLITY RABIUS IN" 

" DIGITIZER INCHES."/" ENTER THE SWAtLES-T RAftlUS AT THE" 
" PROMPT ANS CONTINUE TO ENTER THE ffjk&l t"f ̂ H ASCENOIMS" 
" ORDER. AFTER TKE LAST RAMUS HAS B£6» ENTERE&r ENTER"/ 
" AN ""Q"" AT TKE NEXT PROMPT TO, T£fflfIN*TE THE INPl>T" 
" PROCEDURE. •*/-/>' £./ '• :•" .; ; /-.f'-vif. ,.'.;..;. 
do 2610 i*1*l3 ; "" '•":/ ' ^'*fU;:^ . : -. ' "'"'-'

2606 wri te(6*2602> i "
2602 for»at(" EMTER

r ead ( 5*-1 01 Q*-e-F-
" i f ( radiusCi > .

2610 krad = i
2620 rffi te(6/-102Q>

catl obsirr(c;.) • 
*r i t e( 
call a

^ri te<6*26G5)s 
2603 format <* BO 
2635 call prompt (" Cy*-s «irv-n%) :

r ea d C5*-1 00*) it ««t^ •.;'•"-•;<"- .••"';- ; - ••--•.- : " •- : ';:^r: |i;;^ -; ; 
if (i test .n*« "ye-s^ "ianife-'f t«st; . .nf^ ' :: :"*ito*> 
if (itest »e-o* •"no-*!" go- t * 351 0 V'''^:-^.'-'?

2605 formatC" Oft YOtt ••••«! SH TO f»10T THf; RiiOUSFCE HA? WITH A"
" COMTOUR StrRFACE?") 

2640 call pro»pt("(ye* or no) r %T3J '
readC5*100S> itest
if (itest .ne. "y**" .and* itest ,»e. *no**) 90 to 2640

if (itest .eq. "y*s*> go to 2425 
i c tour * 0
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1007 for»at<" 00 YOU WISH TO HAVE THIS TRE!*D SURFACE GRIOOEO?")
1008 format(a4)
1009 fori»at(f 10.2)
1010 for»at(v)
1011 for»at<844)
1012 format (1Qx, "TABLE OF RESOURCE ESTIMATES FOR- "*8a4//>
1013

1014 for*at<5x, "CATEGORY NO. " , i 1 ,2x, i 5. 2,"- 1*,* 5.2 ,5x*e1 5 ,6*5x,e1 5.6)
1015 for»at(i U
1016 for«at(1x*"TO REAO THE COMPACTED OBSERVEft &ATA FILE.. PRESS" 

" THE CARHTASE RETURN.")
1017 foraatd **"TO SPECIFY GRAPHICS OEVICE^ "'

"ENTER »"0"w FOR TEKTROftir OWtT*'*/29x^ 
"ENTER — »1«« FOR TEKTRftMIX A«0 CALCOMP^"/26x, 

"OR ENTER "W2'"t FOR CAkGO«»
1018 for»at(i4)
1019 format Ca8) 
10^0 format</) 
1021 format (M0.9~>

end _ ...

010



adjust.fortran 01/30/80 0923.8rew 31/30/80 0858

subroutine ad j ust ( u«* v«/u/ v) 
c
c This subroutine was written and programmed by 
c A, C, 01 son
c for use in the 6ARNIT interactive graphics system. 
c GARNET was developed to perform resource napping 
c and resource estimations for thre NATIONAL COAL 
c RESOURCES DATA SlfSTE*. , -f
C _ . ;,, /-
C .,.,,. ': r ' * /"-" ; .'/.'.. /..-. „•; '

c THIS SUBROUTINE ESTIMATES THE SLOPf AT ?,»£ EKfr POINTS Of A
C NON-CLOSED CURVE. IT ASSUMES A CONSTANT RADIUS OF CURVATURE
C THROUGH THE FIRST THREE Oft THRQU*** THE L^iT THREE POIMTS OF
c THE CURVE. GIVEN THE DIFFERENCE YECTO** fUlt*\m>, FOR THE
c ENDMOST PAIR OF POINTS*- AND THE &JFFEREBCE tfECTOR^ CU*V>* FOR
c THE SECOND AND THIRD POINTS FRO* THE E*&# THIS SUBROUTIME
c COMPUTES AND RETURNS A PSEUDO-DIFFERENCE VECTOR^ ALSO <U,V>,
c FOR THE ENOPOIMT AND A PHfANTOM PftlWT BETONfr T»E ENDPOINT.
c THE NEW DIFFEREMCE VECTO* IS e^Ef^ivSt^fltf REFLECTTttN OF THE
c OLD DIFFERENCE VECTOR* CU>V>* #B«*1^rJlWl**ff MFIME& 8* THE
C VECTOR/- CUKxVM). " ':,^^... ''^:y^[^'^^-. - •'(,._
c •. . . :^: 'i^^r-^^4i^-«iS^'l;; ' v '/ ""\ •''""••

	du«T » 2.0*u»*v» '•- ---^^K^v?^^'^'^'^^ .;;'-''' "•••' " -;, 
	 durn? - u***2 '

u • *
return 
end

Oil



assoc.fortran 01/30/80 0923.8re« 01/30/80 0858

subroutine as soc ( iuni t*na»e#*ade)

This subroutine was programmed by
Roger 8et*en 

for general interactive applications of
system. •• *

the MULTICS

iunit = fortran i/o unit number *• ~ •-'•"•
name - name of disk file data set* »ay be passed as a character

string literal with 8 characters or 39 * double precision
variable or as a character string variable, 

node = "si " for formatted input
"so " for formatted output ^ ;
"sqi " for unformatted input
"S.QO " for unformatted output
"di " for keyed inpat
"do " for keyed output

ch'aracter*8 name^f na»e*6»«odt *4*f*t *12
f »t = "(4n f tie*-i2> **:....-j;;; •-.- ^-%; - ' • ; -";-
i f(i uni t.le*9> 1m
encode(fna«e* f»t J
call io.call(
call io.callC
go to 1 - : •-:.-•';
entry c I oser t-i ynit>
endf i le i uni t / ;

i f ( i un i t .
encode(
call io.call
call i
return
end

f

0:



binary, f ortran 01/30/80 0923.3rew 01/30/80 0910,

1004
1005
300
1002

1001

1003
100

1008

150

subroutine binary(*)

This subroutine was written anefr prograaaed by
A. C. 01 son

for use in tJie GARNETinteractive graphics systea. 
GARNET was developed to perfora resource napping, 
and resource estimations for the NATIONAL COAL 
RESOURCES & AT A. SYSTEM.

connon /graphc/
zgrid(65Q00), 
istat(65009),

y»rn> 
y»ax,

y(160QO) 
into, 
nbold, 
levaii n.

nxgd,

tp lot,'

ig,r i&t 
z level. 
dasht, 
iftt*

common /para*/

x »i n 1, x »a »1
xmi n2,
delgdl,
delgd2,
di mension z1CS
double precision
zwin * 1,e20

nxl,

rain, 
znax, 
nz,
ncell, 
i cellr 
I eve I, 
pcrang, 
i swl, 
iswS

2 • ax 1

wri te(6,10G2-y

r e ad- ( 5, 1 OSt I 
i f ( t oprr . etj.

rewind 21 ."":•'" 

rewind 22 . •. '-- 
wri te(6,1003X -- 
for»at-(1x,"E«-TE8- 
call pra«f>t 
r ead < 5,1 OOS) f i

cat 
read(21,1004,trr*70QJ

del gd1
call f>ro»pt("SURFAtE TtfO: * 
read(5,TOOS)f ilna* " 
call assoc (22, Mlna-«***si * 
read (22, 1004,err*ftOO> nx

de I g<32 , pcrang, xcorn2,ycorn2

zaaxT,

013



1006
200

1007

1401

410

430

435

455

470

474
475
500

600

.ne. "no") go to 200

i neg = Q
wri te(6,1Q06)
format (/1 x, "ARE NEGATIVE 2-VALUES ACCEPTABLE?")
call prompt("(yes or rtoir "*13)
read(5,1fl07> itest
for»at(a4)
ifCi-test .ne. "yes" .and:,
if<itest .eq. "yes") ineg * 1
call regstr( i test«$650)

xm i n1
x tn a x 1 '
y » i n 1
y»ax1
delgdl
nx 1
nyl
nz1 

"+"> 
"-•») 
"*•* ) 
'*/'*)

x«i n
x at a x
y » i n
ymax
delgrd
nx
ny
nz
ifCiopn
i f ( i opn
i f ( iopn
i f ( i opn
wri t«(6/
format(/

eq
eq 
eq 
eq

SINARTf OPERATION NOT 
" ENTER OMLT A W«4. MW , W

go to 300 , <-, .-'• 
do 415 i=i, nz,5 
re ad (21*1 005) z1 ;; 
read(22*1005) ^^ : 
do 415 j=1,5 - ,A .;.. -;s-.:.

* z f f ̂  J,

zl
z2

SPECIFIED. 
", OR A «»

2grid(ir>dx> 
30 to 500- 
do 435 i=1*

do 435 
indx

go
do

to SOD- 
455 i=

read (22* 1005)
do 4.55 j = i,5:

zgrid-Cind*) 
go to 500- 
do 475 i»1*

r e ad ( 22 , 1 005 ) 
do 4 ?5v j *1 ^ 5 
indx = i 
i f <absCz2( j) ) 
zgrid(>nd») 
go to 475

z 2

continue 
do 600 i*1, nz 
ifCzgria(i) .k 
if(zgrid(i) .g 
i f ( i neg. ,ne» 1

z»»x) 
.and. zaiin .It. 0.) zmin «f-1.e-tQ



650 call assocScloser(21) 
- call assocScIoser(22)

ifCitest .ne. 1) return
write (6,1 5.10)

1510 format</" LEVEL' OF INCOHPATI8ILITf 8ETKEEN GRIDOED DATA SETS 
" PROHleiTS"/" 6RID-TO-6HI& OPERATIOMS."/)

call promptC'WHEN REABY TO PROCEED* ENTER CARRIAGE RETURN. "*
read (5*1001) itest
return 1 

700 call assocScloser<21)
go to 100 

800 call assocScloser<22)
go to 150
end

015



bndi n2.fort ran 01/30/80 0923.8rew 01/30/80 0910.

suoroutine bndin2(x1*y1<.x.sav*ysav/nint*is*j*j I)

This subroutine was written and programmed by
A. C. Olson

for use in the SARNE? interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for tHe NATIONAL COAL 
RESOURCES DATA SYSTEH, r

50

100
150

xo(20000*2>* yfe(ZOOQO*2>,
kod(2;000,2>, ipar(2>, 
kapCt5/2}* nptot(2)

icfttGOJV "icUiOOJ*- xint(1Q1>, 
ipttCZGQOJ

common /bound/

common /chain/ 

di mension

Given a line seg»ent* CC x1 C1> /yt ( I) ) *(j*t (2) ^/1 (2)>3 ^ this 
subroutine scans tfcrougn a^i : >0:'f% tfc* tubch-ains be^tonging to 
the slices containing the t*rre seg**nt to d4t«r»ine alt of
the intersections th-».t tfce^bsouoda^y «*ttfs t**tte tfce line 
segment. The coordin-*te_»-"<3t|.- !-^he^&*- f'B-tertec i<ibo« are stared 
in the xsav- t ysaw- arrays:'. faifV; tittfNv irfc;: t::H*v- tat ting program.

The intersection firwiing 
contained in subroutine bntfi 0*.^ »:

tiiiitaff tlie logic

tot 
i sn 
ni nt 
if lag 
i nd1

Determine the indices
the last (ri ght>* irrd2
segment to- oe tested for
for the x-interwat> defining
both left- and r igh-t-clo-tf-d^,
the other slices are l,*f t-'opeft

List* 
Except 

>*

do 100 i*
if C(»int(i>r -

to SO*.
indl »• i
if«xint(i> - . __ ,...,._,. ....,...--..,... . .... _._..,..__-
ifCi .gt. t .and. xfC2>> ,|«. xintti?) go to 100
ind2 * i •• .:.:. .. ";:, •"
if<ind1 .ne. 1 .aacf. ind2 *n*« t00J go to 150
ifCxld) .gt. xintd&tXX in-dt *-100/
if<x1(2) .U^xiotd) ) ind2 * 1

go t a 50« 

go to 100

016



if(ind1 .le. ind2) go to 200
i sav - ind2
ind2 = indl'
indl - isav

C - .;.'/

c Begin testing the is-th boundary* slice by slice* to
c find all intersections tti.t*» line segment C(»1 (1) *y1 (t) >*
c (x1 (2)*y1 (2))1* incre»enting indl for each slice until
c it exceeds ind2 .
c '•'•-.. . -
200 if(indl .gt. ind2> return

c Determ-ine tne indices for the first* icl * and the last* 
c ic2 * subchain in th>*-, in4t-tti slice*
C '"•'*•• • "' ' . '••' - v:' : -•'' .',-•;•• '

ic2 = ictXindt} ';- V--' ' : : " V , .
£ ' '• -••-"- - f- •-• --' -v : ';''" .-:">'" '-- ; :.^-- W-" ""

c Segin testing the set of boundary -swbchains
c the ind1-th sltcey increiBen.ting i«1 until- i
c exceeds ic2 . -, \-^' ••/':. , '*; '- 'r'~r- V/ ' ::;^;:, ..•-•" •".,-- ;
C -' 't_; '"•-•• '• • •' •'• • V:;:--* r ' '" .\- ' .- ' -"-. • •,.

300 if(ic1 .gt. ic2> 30 to SOOf , V .' ' .
c Determine the indices f<|r the ff|f*t> rptl ** »n4 the" las t * 
c ipt2 f point in/ the '
c

i at 2
icl

C •^'S^: <;>:^5 i";.s^ :";j#^^^^:-^sl?:^ •'%;:^*p-*t'"
c Scan through *lt • tjJKfc'^JrtiV ^
c subchain* i ndex^nsg-- tJi;ifV-p^ili»'t^
c iptl to ipt2 ^
c exceeds ipt2 . .-.

c If ipt2 is-
c was derived f ro« : -en-«" of'
c to cowplete the , »«, :̂ o^C(»<»t«M^-i^xc3iQ8»*- th^r ti- : r*o
c need to test forg^ii^teri«e;^lt(|^*i^
c iptl greater "
*•

400 ifcipti .at«''1irt.:^
vptT *1: --

y 2 C 2 ) , *
c • ... • : :
c Test to determine:
c intersects witil >hflr; ipfv*iv,-i:fwe/..f»9«fce«»€.«f-: : l.f/-:wot *•
c if lag is not : e.
c segment of the subch»in.
C - '••' "'

call Iine2(*t
if (if lag .ne. -t> 'go

c - •••• •;,:;-•• L~ _ -\ :.'^K' ••• .' • :-.• '
c If the second end^oint^ ftf the given line segment intersects
c the boundary and- it is not the last tine segment of a
c chain* then check a jw*i«t C*t*ytl on- the gfiveft line

01



c segment as well as a siwilar point on tfre succeeding 
c line segment to determine if they are both on the same 
c side of the boundary chain (inol + ino2 .ne. 1)* in 
c which case/ do not append this intersection to the 
c xsav- / ysav- arrays.. 
c

testl a- absCxt <2)-xq) 
test2 * abs<yT(2)-yq)
ifttestt + test2 .gt. tol .or. j ,eq. jl) go to 420 
xt » xb(j/i&n> - .OQ5*<xb.< j^isn) - xb(j-1/isn)) 
yt = yb(jsisn) - .005*(yb(j/isn) - yoCj-1/isn)) 
call insideSinsltctis/inot/xt*yt>
xt * xb(j/isn> + .005*<xb<j+1/isn> - xb(j/isn» 
yt » yb€j*isn> + ,QQ5*tyb< j+1 *i sn) - yb(j/isn)) 
call insideSinslic(is*ino2/xt*yt> 
if(ino1 * ino2 .ne. 1) go to 450 

420 if(nint .le. 0) 90 to 440
c • •. •••";• •"'- *'"'•' 
c Test the new intersection point against; the intersection 
c points already stored Hn the xsav^>-ysav- arrays to 
c deter-nine if it is a duplicate. If i t i $ a dupl ieate/ 
c do not append it te these arrays../ 
c • " • ! r.••'.:'•?. .. -. 

Jo 43D n = 1/nint *- 
qnor* * absCxq - xsaw(n)),. + abstyef - ysa«<n)) 

430 if(qnor« .le. tol> go to 45O
C .'. •>':-4'.:. ;: ^-- '•'••;- ' .-'

c If the intersection paint is acceptable/' append its coordinates
c onto the xsav- * ysaw- arrays and increment the intersection
c counter/ nint » "•'::-. . ...,.,., :;H.- :/ ;.,
C - /.. ., -. :;.'': ^'-'-:-::^:--:' - /--
440 'rim = nirtt ft t-> : • r/ -^ 0?'-"'" : "" ' ••'

xsav (nint)a x<|,
/sav(nint)« yq 

450 x2<1) a
y2(1) * y2(2)
go to 4QQ 

500 indl a fndi: *: t
go to 200 v /
end
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bndi nt.fort ran 01/30/80 0923.8rew 01/30/80 0910

subroutine bndintCxtt^yl1*xt2*yt2*xq,»yq,»iflag,»is)

This subroutine was wrftt«n and programmed by
A. C. Otson

for use in the GARNET interactive graphics system. 
GARNET was developed to p«rfor* resource napping 
and resource estioations for th« NATIONAL C0AL 
RESOURCES DATA SYSTEI*.

common /bound/

common /chain/

*b(20000x2)
ipar(2), 
nptot(2) 
xint(101

dinension 
i flag 
»f (1 )

xtC2>*
* 0

y2<2>

50

100
150

200

300

400

y 1 C * ) * 
xK2) =
y1(2) *
indl *
ina2 «
do 100 i=1,10
i f ( (xintCi) -
i f (i .gt. 1
i ndt *
if«xint<i> -
i f (i .gt . 1
ind2 *••
i f ( i nd1 .he.
if(ind1 .le.
i sav *
ind2 *
indl *
i f < i ndf .gt.
i c 1 *
ic2 *
ifCic! .gt. i
ipt 1 *
ipt 2 *•
id »
x2<1) *
y2(1)i »-.
i f (i pt1 .ge»
iptl *
x2<2) =
y2(2> *
call Iine2(x1
i f ( i f lag .eq.
x2(1 > =

yn - ., :.--.. •-- . 
*i? .•:• ' ••••.-• . •.:.;../,.<•.../ :...-.
yl2 - - •.„,••;,, ;.';;; -?:;^- --;
1 ' • '• „ "--"• '•'• ' ": . '' , --•;•
' "'.'-• •-. -•.".;'-'•.'--;•.",.; -, •" .'.
\QQ ' ' •"•^-;- " ; :v. " ;;:: ''^i'^-'.^'

QT :i'.:-.. ,.':*;.,\.v ..^^v;'R. i ;; .-'X >; ,U ,

»lT)*C^j-/*^H<*»*i*t^>^»it, 0.) go
.and. *tt,-,»,t'ir4;;*ittt ;C-fclf : i-flO. to 50
4, ..w .,.'. ',:::----g^ •-..-„,_ .?•' '«.,

* 1 2> * ( : x* i" •*. -Jrtwt-C^^^Jfe^.fct . 0 . > go
.and. »12.«I*« jcint-ff)>r^o« to TOO
i .^?&&^^ - - -
1 .and»- ./fftcl^'ia^^'^-fltt^ go to 150<t
ind'2) f«,-£cfc;- 2&0 : "'' *: ''•/'
ind^ ' ;^:>r.^.^';,^';-.--^-5-: v ,--
indl ,: , : t-'::^'; ::^f'^^i/';%%^.-. •';,?
is»w» '•^^^S%}r^^^r;%;#;V.S^^. •"'' :, . ••--,.;
ind^i : •^^fa^i^^^S''^ ••
icf « in^<:!Ov"^:^':W- *';S-;;.37 .. ,. • ;-
iettfi*df>;v-V^-^.::^>;;i: ' V '• -•- " -;••

t2}- gfrAtO:1 Sflf^.-V:.;..^-:-'., ; "•:,, •
i ptf < i cf >-;. : /^:-;^;-' ;* :• V- J: % .'"•. 0'
iptt<ie.tl ••."'>:/..;;;••'• -VH^ -:'-'-v.'i
id + 1 ^ : ".V ," : :- ' :'.. : ; v ''" ;: ' '" J

xb(ipti^i*]f-..:;v v.." ;•:..:-; : :{ j
yfc( iptt* i*j;^'.KK; -'-..V-- -'-: »- ,^v ;
i p 1 2 > t» t «=-;i04; •-: "- v.^;/^C ,
i'ptf +,,t". - ••' "•' ." . , "/"!
xb<iptt»if>... '";"'"•' '• ,r.;r- : '
ybC-ip-t-,1^J»*>" -:'-• ; .-- •' '•• '"••

*/1 *x2,y2,xq*yq,i f lag)
t) retsrn

x2C2)

to 50-

to 100
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500
go to 400
indl
go to 200
end

indl

020



bmjpnt. fort ran 01/30/80 0923.8rew 01/30/80 0910.

subroutine bndpnt(xc*nc*ymin*y»ax)

This subroutine was written and progra*»ed by
A. C. 01 son

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource napping 
and resource estimations for t&e NATIONAL COAL 
RESOURCES DATA

common /bound/

common /chain f

d i me nsi on 
di nensi on 
conmon /bndpnt/

noch<2>, 
icnd(2>* 
icfC100>* 
iptf(200Q>,

xc(4>«

kod<2QOG,2},

iptl(2000)

nch<2000*2)* 
i par(2 > * 
nptot C2) 
xint(101>/•

y2(2)

y1 (1 1
y1 (2)
i s
do 300 1=
xi n >
x1 (2)
n c ( I >

3

=

S

I *4
=
s
-

y m in
y»ax
2 , : •••'.:.-••.

:.*:'
xcetr ' '.-•• .. . : •"'
xc< I >
0 . — -Vv,,.. ~', • -•• -. •

call insi deSinst i e Ci s*in{ 1 ) «xc Ci J^ynin) .
Idex
test
ifUest .
do 20 k=T
Idex
test
i f (test .
test
i f ( test .

20 cant inue
return .

30 cont inue
il
i2
ifCil ,^t
do 200 i*
jb
jl

»
st.

le.
* 1 0

a

=

ats"

Le,

ae

a

* i
i 1 f

• 3

S

\ , .?,'•:

aba < xint ( T > • jtcflJJ
0.) go to 30, "

0' . ^,>,-J"^ -. •
k ;.•- ,vl-^ : --,••
<xfr*tCkJ - xeilJf>*C*«Ct> - xintCfc+D)
Q J a<v t o 3d "•<•'•• » '
aes ( x i n t C k+t J -^^-C't^i1 ^
O.X gd' to- 3Q:../^;-v, ;j:.,^;.;-,';;;-,:-., x

..'. '•:''--•'". ''^" '••' v: - : '3; .I*"'.' '

ief (tde«J „* '"-...i ; ;''; , -
• ictCtd«n.J "'-.•' . •>.•'.'-: • -"-,
2> ga to 300
i 2 • > • ' -
' ipfcf C-i-) " '. >^. ' ;; ./,
iptU»>

y2(1)
jbp
do 200
x2(2)
y2C2)
call
if(iflag .ne. 1)

jb +, 1

go to 100-
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nc< I ) - rtcCO + 1
nn * nc <I>
yp( I /nn) = yq 

100 <2<1) = x2C2)
y2U> = yZC2) 

200 continue 
300 continue

retu rn
entry in0nt(ym*yn*yi»nc*ii*inreg*iflg)
iflg =0
if(nochCis) .ne. 0) go to 400
i n re g = 1
return 

400 inreg =0
if(nc<ii) .le. 0> return
Ibelow = 0
int =0
i d x = nc t i i )
do 500 i =1/i dx
if(yp(ii*i) .te» yn> I6elo¥ * Ibetow * 1 

500 i f < (y«-yD< i i * >»*Kyp< H»i >-yn> ,ge. 0.> int
i f (modUbelow-Hpar (is-)^2J .eq. 1> inreg * 1
if(int .eq. 0> return
y i = yp(i i fi nt >
iflg « 1
return
end . -•-,• •'- i ;-';,' : '

022



bourrdary.foptpan 01/30/80 0923.Spew 01/30/80 0910

51

52

53

suoroutifre Boundary

This subroutine was written and programsed by
A, C. 01 son

fop use in the GARNET' interactive- graphic* system. 
GARNET was developed to perfojr* resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES OATA SYSTEM,

common /switch/ 
common /corner/ 
common /graphc/

zgrid(65000J*> 
istat<65000J* 
x (16000)*

xcorn<4)
idt**2> t«tr»d* itek* idu«< 6) 
ycornC4>

nxgd* 
delgrd.

into/
nbold* I plot* 
levsiin* 
ndig* 

common /bound-/

comnon /files/ 

clrar acter*8

diaension
data icoa /*

"wind** 
ca tl newpag
cal I bell ..-,. f y
call an«ode -
call pro»p.t t *i*€e*S'£;
read(5/10t>
i f(i test .n
call newpag
call anmode

ncellA 
icell/ 
levels

vent

k od(2000,2), T pa r(2),
j*» nptot(2>
•7 f i

re w e 
^ttf t

format(/'
/** respond with 
/" manipulate OF

E»TE» 
of tftc following eommands

tfte

f ornat (/5»/'*walue*set*^?** i*giJ ven? a sp-ccified reotour level* this eonBand*** 
/20x***i& used to create a boundary fro» the gridded data")

write(6^53) . -.._ ' .•••• ; • "^ • •' r "
f orwat (/5x*"cur'Sor***9x**thi $ command permits the entry of a boundary"/ 

/2Qx*"fro« the graphics terminal by means of the cursor,")

f o raat (/5x~* rt co»bineM /8x,'*thi s cow»and ,per»it* the creation of a

023



/2Qx*"boundary from the logical coabination of two selected"* 
/20x*"boundaries.**) 

wri te(6*55)
55 format ( /5**"di splay^Sx^thi s command permits the display of a selected'

/ 20x*"boundar y *ith a shading of the area to be included.") 
wr i te(6*56)

56 format (/ 5 x* w reverse"*8x* M t his command permits the reversal of the"*
/20x*"inclus i on and the exclusion regions. 1*) 

«rite(6*58> 
58 format (/ 5x*"quit"*1 1 x***th i s command terminates the boundary »ani pulat i on'

/2Qx*"and display procedures."*)

59 format (/ 5x*"Note that any oi these coausands may be executed by entering 
/5x***only the first four characters of the command."/)

call pro»pt("WHEN &EADY TO PROCEED* ESTER CARRIAGE RETURN! M *46)
read(5*1Q1) itest 

1 00 call newpag . . "' ".
call anmode
call prompt ("ENTER BOUNDARY COMMANB; , ">24)
read (5*1 01) koaand 

101 for»at(2a4) . '......, -, ' '
do 110 i*1*10 : \ ,-;:•''_;- .-^ ;-,".^ ,--;.,. .. .
i 3 o * -'-i •• - • -?'.'' •'.•/•' •••*•" x " .:•..•• \ - 

110 if(komand .eq. ieo»(i» 30 to t20
go to 100 "^ , 

1 20 / i f C i go . eq. \ ) go to tOOO
if<igo .eq. 10) go to< ISO x' ^ ' ;
ierr = t •'•"•' ' ••.''"'• \~/"- -VV •";"
wri te<6*1Q1> ./. • -,.- *••-••"•• • •••-,-• •.'-•',:- ''/'^';>>
call prOBptt
read(5*t66t)
i f ( f i Ie1 .eQ.*: *> 90
i f ( f i Ie1 .e<}»" input'*) g^ to t4.fi
call gri dir*$f*»*e(f i let* > •'•'-. --'-- ->.VT/:.\ v: :
ifCiwind .eq. t) call window*«indsv
go to 150 - ' ,, %.-. \. ' ,.- "v :-;•

140 *ri te(6*10» - >, -- -"/•" : ; ' 
^r i t e < 6* 1 41 ) ' -: ... -.• ;:?' ."- ' >H:'>fevX' i'

141 forntatC* A-T THE
" AKO- THf HAXIWWI X«Y-Cft&RftrWATES FOR USE 
* DEFINING THE

ca-ll oel I ••'-'' '.,. 
call anwo^ie^ •-'" 
call p-rof*p-tC*-XWfN 
read(5*142) 

142 formatCw) 
call bell 
call anwode 
call prompt {

call bell 
call snsode 
call pro*0tt( 
readCS*142> 
call bell 
call an mode 
call prompt ("YHAX 
read(5*142) ym*x 
xcorrtd) = xmin
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150
1000

1 500

1 520

1 521

1600

2000

3000

1661

3300

4000
4100

xcorn(2) = xnrax
xcorn(3) * x»a x
xcorn(4) = x«in
ycornd) = y«in
yc orn(2) = * y*i n
ycorn(3) = ymax
ycorn(4) * ymax
go to (1000,2000,3000,4000,5000,6000,7000,8000*9000,9999),ig.o
call gridin
is =2
call MindowSunwind
call concrtnC i s)
call conp11(i s)
do 1520 i=1,15
K a p ( i , i s ) = " " . .
call newpag
call annode
formatC/" DO YOU WISH TQ SAVE THIS 80UMBARY; f ILE*")
write<6,1521)
call pro»pt("(yes or no): H r-l3)
read(5,101) itest
ifdtest .ne. Hy«s" .and. itest
if(itest .eq. "no") go to TOO
f iInm3=" "
call cnninSchnout(is)
30 to 100
is =2 '
call creat e(i s)
go to 1500

MAKE OF 
f ite*

HAWE

=1 
s 2

scrin(is^f 
chni n$f i 
chn i nlf i

,n«. "no1*) go to 1600

call prompt <
readf5*1661>
format (a8)
wri te( 6*1QT>
call prompt (
reaa(5/1661)
is =
i sn s
call
call
call

f i I n«.2 = f i

d e c ode ( f i I e 1 r 1 0 1 )
dec ode< f H e2 /
call chai n(
call
call logic (is)
decode(f i
deeod«C-f i
if(filnfli3 ,r»e.
go to 1QQ
is * 2

Jt * p {5 * t *> *• ka M TV 'f s ) 
tt »p< t3*i s ) rkaptt 4* i s J

call chnin<is,ierr) 
i f(i err .ge. 2> go 
call cr t Dec 
call pltchnCis)

kap(1*isn: 
catl ehninSefrnout(iso)

to 100

025



call shade (is)
call movabs(1/'3100/(3--itek)**Z)
call an«ode_
read(5^1 01 )" i test
go to 100 

5000 is = 2
call chn i n(i s sierr }
i par (is) = 1 - i par (is)
call crtOeg(x*in*x*ax»ymin,y»ax)
call pltchn(is)
call shade(is)
call movabs(1*3?00/(3-itek.)**2)
call anotode
read(5,10t) itest
•30 to 100 

6000 call window
30 to 100 

7000 call windowSunwind
go to 100

8000 go to 100 
9000 go to 100 
9999 return

ena
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caloeg.fort ran 01/30/80 0923.8rew 31/30/80 0911

1001

5
6
1003
7

12

15

subroutine calbeg

This subroutine was written and programmed by
A, C..0tsor>

for use in the 6ARN&T interactive graphics system, 
6ARMET was developed top* (Serforu resource napping 
and resource estimation* fOf the NATIONAL COAL. 
RESOURCES DATA SYSTEB, "'""..,'

double prec i si on 
common /graphc/

zgr id(65000)*
istat<650003*
*<1600Q}*
y(160QO>*
into*
nbold*
levain*
ndi g*

common /corner/ 
common /factor/ 
dimension 
c h a r *<; t e-r * 4 
data logo/"QJ&f***"IT 
call ptots(0*S*6dl 
ndi g » _»&s(aint{ 
I ines **....&••" : ; ; -'•./'•• 
call prompt€"NAH£ ff

delgrd^ 
lint*

oygd* 
igrid* 
zlevel, 
dasht*

znin* 
zmax* 
nz*
n c e 11 * 
i eel I * 
Level* 
pcrang*

is*«5

25)

if(filna« »eQ;
call assac(67

do 5

lines
calt
format <1Oa4)

xrang, = 
yrang * 
ifCfact ,le, O^.)
ntiaies = 1,, * xr ati .
ifCntimes, »le» 1)- f e^;tft:' t^-; - ''^•Y^-Y^/Y-
fact * f act*. 5 Y:i ' /.^FK'^^-W ,-"" •^/if^"-; '• •., - •
3O tO 12 " '"*''---/-':^~ ;V;;// ''p:- ;-". t* •',.' ,-•--'• : .
call plo t (yrang*f act*0.*2> ; ^-; ;f-W;,,v'-:7 '.,,.
call ptot<ypang*f*ct*xr»ri3*<aet*v2J 1 ..;'., ^
call plot(ff.*xranf *f act^Z) " ,
Call plOtCa.*0'»*-2>" -:: V->: - «'%;''— -x -,. f : "- '-.

call plot Cfycorn(4)-y»inJ*fact*C*«a*-*eorp»C4i X*fact*3)
do 20 i*1 *4 v

0°7
U iw {
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height**text*-9Q»,40> 
if(i .eq. 3) hline =.20 
i f (i .ne. 2) go to 60 
call newpea(1> t 
height = .15 

60 cont inue 
return
entry cat pit(xx*yy*ip) 
ipp = ip
call plot ((yy-y»in)*f act* (xwaxii xx>* fact 
xsav a x x 
ysav * yy 
icount =0 ,
i PP s 2 ,;<> ,,;• •"' ... : ••"•

dq = 0,. v; ;;: ^ ^;;. ... ,.:: _,,,. •••-..
return- - ' J-" .• /-/:: r;'- ,-". '•*'- " v: ' ' :^'':; ';\
entry c»lrtui»(xx*yy*h^fpn^alf*«dFe«* • -~\ */
calI nuaberC(yy-ymrn)*fact*(x«**-»*)*f»«t*h*fpn*5?.296*alf-90.*ndec)
ret urn ' >,,,

dl ..
dx » xx -' xsav ' " ';'-:
dy * yy---* ysav > .r-.-';>.,
dr «. sqrtCdx**2 + tfy**2>
xq = xsav + dq*<lx/dr
yq- = ysav *• dq*dy/dr ".'•'- :-.
dx » cfl*dx/dr ^ s;'' :^:c
dy « *t*dl/dr •v'^^i

100 eootinue ;; ;... s:,-:- •-•. ^^
dt * sr^rliCx.q,, -
iftdt .3t. d>.i*3^.'- a» to 
call

ya a y<i *
tpp * 2 ; *• 
i count » icoupkt 
go ta

200 call
dq- » •- dts.:- df
xsav » -«¥*•'• : '.
ysav- « 'y'Vf .. -" .."'.r.
return- . -,,^."';. . .-,.
en-try c»l *n«t-''^^' ; -
c*U
call
return
end



cclock.fortran 01/30/80 0923.Srew 01/30/80 0911.0

subroutine cc lock Car ea*x*y*n} 
c
c This subroutine was written and programmed by 
c A. C. Otson
c for use in the GARNET interactive graphics syste«. 
c GARNET was developed to perform resource mapping 
c and resource estimations for* tfc* NATIONAL COAL 
c RESOURCES &ATA SYSTEM. All rights and privilege 
c RESOURCES D>ATA SYSTEM. v - 
c of use belong to the U. S. Geological Survey. 
c '"*' : ;

	dimension
c •' ;.' - ' • .- -- **-•• '-^-- : '•'••••
c THIS SUBROUTINE IS DESIGNED TO TEST THE P61NTSh OEFi»lN6 A
c CLOSED POLYGON TO DET£RJ«»*£ IF THE ORDER Or1 T»6 VERTICES
c IS CLOCKWISE OR COUNTERCLOCKWISE. If TH£ V£RTI£IS ARE IN
c A CLOCKWISE ORDER* THE ARRAYS ARE SHIFTE6 TO PRG&UCE A
C COUNTERCLOCKWISE OR&E8* -'••;*-., ,- ' v , ;> ,
c THE TECHNIQUE FOR TESTING /t*t£ OR&i* Qf^fm^Ef **-!€€&» IS AS
c FOLLOWS. ASSUME THAT A 4lH * VESTO* CB*t«£ tt-ltfc W»ri»AIR OF
C VERTICES <X(I),rCl» *IMlf;\f-< :ifrlM>>Y4l*f>>^^tT^:-?-t£'''8i|lkfCTION
c TOWARD (XCI+1)rY<f.*Y»** ?»#* S IS AJ*0T«t«? \fEp0l^&^I»<l FROM
c (xu+i),Y(i+D TO ' : ""
c 0x1 =
C OY1 =
c 0x2 s
c or 2 =
c AMD A =
c d * . .
C THEN*. IF VECTOR A IS ROTAT€ff INTO- «£(|T(l^|^l^^t»e PARALLELOGRAM
c AREA, PAREA * BEflNSB BY T« TWO VEGTQ^f tASIfc If JIETERMINE5 FROM
c THE MAGNITUDE OF T«EJ» CIIOS,Si"f>ROBUtT^ x *^^i§||?0f • THE- ER^SS
c PRODUCT IS POSITIVE IF tfEC^IT A I.st: : ftflripKi^f :|<HM^T£;»Cfe.OCKyi SE
C INTO VECTOR & r *NtB IT IS- M-t^-IVE- if-STfcMl^4^iif 10* tS CLOCKWISE,
c THE SUM OF YttE/-€MIS'i. PMJW-tti^^i^riW^'»^:'^l^^:|:
c CROSSED ONTO TW1 tff^tORS fSRREfr ttiT» ^(Itt ^ |*^ ^I»Sf «U€NT
c SEGMENTS &£ TERMIN£$ THE TOTAC AftE* OEfctl«fc%'a^; i*t« Of THE VECTOR
c CROSS PRO&U€TS. B¥'V*lVI:tlHft' T%fS TOTAt 'vp^tlileitOf^R A« AREA BY
c TWO, THE TOTAL, AR6* $f THE -f tt^a^^tS- • BftfRl»S»E6-f . .
c THE SIGN OF THI S SWI J»ftr€*TIS WHETHE9 THt T#RAtf£^ JJIL OF T»£
C CIRCUMFERENCE OF Ti4g PQtYSaH. 1$ CLOeJC»I^^O^t!£att»TE»CtOCKy ISE.
c IF THE VALUE OF PAREAi IS; P^SITLVt* T*i , CHtfcf ft Q/f Trt€ VERTICES
C IS COUNTERCLOCKWISE AH^ fOWT^BOt. IS RETUWIIEt ft THi CAtt,i»6
c PROGRAM. IF THE TOT At Vftfctif IS- Ne&ATiVffetHf ORBi« IS .• C.LO€KWISe
c ANO THE LOGIC IS E«TER£& FO* REVERSING TH^ OR&fR TO A COUNTER-
c CLOCKWISE ORDER. " , ^"? '
C - -,. . : .. - -:'-•

	n»1 * n - t v : 
	oarea «'(>.• - . . ' : .'••' , 
	dx1

-



chain. fortran 01/30/80 1 1 10 . 3 rew 0 1 / 30/ 80 1105

subroutine chain(x>Bin/xmax/ymin/ymax)

This subroutine was -written and programmed Dy
A. C. Olson

for use in the 3 A R ,M £ T interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

c omm on 
c ommon

/switch/ 
/oound/

dimension 
dimension

i sobs/icrt/idu»3/itek/i sdum(6)
xb(2QQOO/2)/ yb(20000/2)/ nch(2000/2)/ 
nocn(2)/ kod(2000/2)/ ipar(2)/ 
icnd(2)/ kap(15/2)/ notot(2)

xl(2)/ y1(2)/ x2(2)/ y2(2)
di st (50) / xrsv(50)/ y rsv(50)

Tiis suoroutine searches through the b-array (is = 2) to 
•separate those cnains which lie inside the a-*rray (is = 1) 
boundaries from tnose chains which lie outside the a-array 
noundariss. Tnen it searches through the a-array to separate 
tnose chains Lying within the b-array boundaries from those 
cnains lying outside of the b-array boundaries.

As the chains are separated into subchains/ each subchain 
is assigned a code value (kod) so that:

if

the

if the

the

the i-th chain of the a-array is contained witnin the
o-ooundary/ then kod(i/1) - 1

K-tn chain of the o-array is contained within tne 
a-boundary/ then kod(k/2) * 2

of the a-array is outside of the
kod(i/1) * 3

<-th chain of the b-array is outside of the
koct(k/2) = 4

K-tn chain _ . _ 
o-boundary* then

a-boundary/ then

Uso
in the tc-tn

in

nch(k/is) yives the number of points contained
chain of the is-th array 

noch(is) gives the total number of chains contained
the is-th array 

ipar(is) sets tne parity for inclusion or exclusion with the
tne is-th boundary, 

nptot(is) is the total numoer of points used to define the
i s- t n boundary

icnd(is) = Q/ contours outside of the boundary will De olanked 
= I/ contours outside of the boundary will tia dashed 
= 2/ contours outside of tne boundary will oe solid

First/ divide the o-array (is = 2) ooundaries into subchains 
tnat lie eithe' inside/ or outside/ of the a-array boundary

033



tol = .OCQOQ5*sqrt ( (xmax-xmi n) **2 * (ymax-ymin)**2)
is =1
> c P t = '
call crtoeg(xminsx»axsyminsymax)
i crt _ = 0
call cza x i s(0) 

c
c Then shift all of the points in the arrays to 
c oe subdivided into chains so that they occupy the 
c highest indexed portion of the arrays leaving the 
c lowest indexes portion of the array available for 
c storage of the suodivided chains. 
c 
100 calI sni ft(is)

nc i = noch(is)
iref = 2000 - nci 

c
c Shift the values giving the number of points of 
c each chain into tne highest indexed portion of the 
c nch-arrays leaving the lowest indexed portion of the 
c array available for storing tne numoer of points in 
c each of the subdivided chains. 
c

do 110 i =1,nci
i dx = i re f + i
nch(idx*is) = nch(isis) 

110 n c h(i s i s) = 0 
c
c ich indexes the subchain that is currently oeing 
c created, 
c
c ns'JO counts thi? numoer of points oeing stored 
c in the icn-th subchain. 
c
c not counts the total number of points being stored 
c in the new subchain arrays, 
c
c isn indexes the other boundary array from 
c tnat indexed by is. 
c
c jptb indexes the first point of the i-th chain 
c in the is-tn array, 
c
c jptol indexes the second point of the i-th chain 
c in the is-tr» array, 
c
c jptl indexes the last point Of the i-th chain 
c in the is-tn array, 
c

ich =0
n p t =0
isn = 3 - i s
jptb = 20001 - nptot(is)
call sIice(xminsxmaxsisn) 

c
c Scan througn each chain (indexed by i ) in the is-th arrays 
c first-of all determining if the first point of that chain is 
c inside off or outside off the isn-th ooundary set. Then find 
c all of tne intersections of that chain with the isn-th set 
c to create a set of suochains for the is-th boundary set.

0 •31,



c Assign the appropriate value of kod to each subchain. 
c

do 600 i =1/nc i
if(nch(i-Href/is) .It. 0) go to 601
i s a v = i
jotl = )ptP + nch < i-M ref / i s ) - 1
jpt b1 = jptb * 1
d x = xo(jotb1/is) - xb(jpto/is)
Jy = yb(jptb1/is) - yb(jptb/is)
del = sqrt(dx«*2 + dy**2)
i f(ael .le. 0.> go to 600
xm = xb()pto/is) * tol*3x/del
ym = yb(jptb/is) * tol*dy/ael 

c
c If the o o i n t / (xm/ym)/ is above the y ,n i n value and between 
c the xroin and the xmax values for the frame* skip to the 
c logic for determining if the point is inside of* or outside of* 
c the oounaary set. 
c

i f ( ( xmi r>-xm) * ( x rn-xaia x ) .ge. 0. .and. y» .ge. ymin) go to 160 
c
c Otherwise/ search through the chain until a point is found 
c that lies *itnin the frame, 
c

x I = xm
yl = ym
j na = j ptb 

130 jnd = jnd * 1
if(]na .gt. jptl) go to 600
xf = xl
yf = yl
xl = xb(jnd/is>
yI = yb(jnd* i s)
xm = x f
ym = yf 

c
c If the first point of the line segment does not lie above the 
c ymin value/ recompute a new value for (xf/yf)/ determined 
c from the intersection of the C(xf f y f) / (x I /y I)3 line segment 
c with the horizontal line through ymin . 
c

if(ym ,je. ymin) go to 150
if ( ( /f-ymin)*(ymin-yl) .It. 0.) go to 130
ym = y»i n
xm = xl * (ym ~yl)*<xf - xl)/(yf - yl) 

c
c If the first point of the line segment* or the adjusted point 
c at the ymin intersection/ does not lie within the xmin / 
c xmax oounds/ recompute a new value for (x»*y»)/ determined 
c from t.le intersection of the C ( xm/y») / ( x I /y I) 3 line segment 
c witn either the xmin / or the xmax frame side bounds. 
c 
150 if((xmin - xm)*(xm - xmax) .ge. 0.) go to 160

testl = (xm - xmin)*(x»in - xl)
test? = (xm - xmax)*(xmax - xl)
if(t?st1 .It. 0. .and. test2 .It. 0.) go to 130
if(xm .jt. xmax) xm = xmax
if(x m .It. xmin) xm = xmin
ym = yl+(xm-xl)*(yf-yl)/(xf-xl) 

160 call insideSinsIic(isn/inout*xm/ym)

035



ich = i c h + *
kod(ich/is)= 5 - isn - 2*inout 

c
c Append the first point of the the subchain to the front end 
c of the boundary arrays* initialize the subchain point count* 
c nsub / and increment the total point count/ npt . 
c

nsub = 1
x1 (1) = xb< jptb* i s)
y1(1) = yb(j pto / i s)
cat I Tiovea(x1 (1 ) ,y1 n ) )
npt = npt + 1
x b(npt/i s) s x1(1)
yb(not/i s) = y1(1)
cat I noveaCxl(1)/y1 ( 1 ) )
do 500 j = jptb"! / jpt I
testl = 10.
test? = 10. 

c
c Scan through each line segment in the i-th chain of the 
c is-th array and test to see if the line segment intersects 
c with a chain from the isn-th boundary array. If there is 
c an intersection/ subdivide the chain from the is-th array 
c at tne intersection point and then change the kod value 
c for the subsequent subchain. 
c
c The first end point of each line segment from the is-th 
c array is stored in (x1(1)/y1(1)) and the second end point 
c is stored in ( x1 ( 2) *y 1 ( 2 ) )". They are transmitted through 
c the calling sequence to subroutine bndin2 to determine if 
c that line segment intersects with a line segment from the 
c other boundary array. 
c

x1(2) = xb(j/i s)
y 1 ( 2 > = yo(j/i s)
call ondin2(x1/y1/xrsv/yrsv/nint/isn/j/]ptt) 

c
c Finished searching for an intersection with a line segment 
c of the isn-th boundary array. 
c

if(nint .le. 0) go to 490 
c
c At least one intersection point (xrsv/yrsv) has been found for 
c the j-th line segment of the i-th chain from the is-th array, 
c The intersection points are s,orted in ttv* order of tneir 
c distance from the first point (x1(1)/y1(T)) of the line segment 
c Tnen each intersection point is appended into the low index 
c portion of the is--tn array and a new kod value is assigned 
c to note that the chain has crossed a boundary belonging to the 
c i sn-th a rray . 
c

do 41Q n = 1 /n>n t 
410 dist(n) = sqrtC(xrsv(n)-xl(1))**2 + (yrsv(n)-y1 (1 ) ) **2>

ifCnint ,ge. 2) call tsort(dist/xrsv/yrsv»nint)
nn = ni nt
n i n t = 0
do k 20 n=1/nn
if(distCn) .le. Q.) go to 420
ifCnint .eq. 0) go to 415
if(abs(dist(n)-dist(n-1)) .le. 0.) go to 420



41 5

420

45;

460

430

4-55

500
c
c
c
c

n i n t = 
xrsv(mnt) = 
yrsv(nint)= 
c on t i nue 
i f(n i nt .eq 
do 430 n=1, 
ns UD = 
npt =

n i n t + 1 
x r sv ( n) 
y rsv(n)

. 0) go to 490 
n i n t

nsuo + 1
npt + 1

xb(npt/is)= xrsvCn) 
yb(npt/is)= yrsv(n) 
i f(kod(i ch,i s) .le. 2) 
if(kod(ich*is) .ge. 3)

call 
call

drawa(xrsv(n)/yrsv(n)) 
dasha(xrsv(n)*yrsv(n)/1)

npt = npt+1
xo(npt/is)= xrsv(n)
yb(npt/is)= yrsv(n)
nch(ich/is)= nsub
i ch = i ch + 1
nsub = 1
xp = x1(2)
yp = y1(2)
if(n .ge. nint) go to 460
x p = x r sv(n + 1 )
yp = y r sv(n+ 1 )
xp = . 5* ( x bCnpt * i s ) •*• xp)
yp = .5 *(yo(npt/is) + yp)
call insiaeSinslicCi sn/inout/xp/yp)
K0d(ich/is)= 5 - isn - 2*inout
c on t i nue
testl = aos ( x 1 (2)-xrsv(nint) )
test2 = abs(y1(2)-yrsv(nint))
if(test1 + test2 .le. tol) go to 495

Finished scanning through all chains in the isn-tn
array.

Store points from tne higher index portion of the is-tn
array into a suochain of the lowest index portion of the
ar'-ay. Then process next chain from the is-th array.

nsuo = 
npt = 
xo(npt/is)= 
yo(npt/i s) =

nsuo 
npt + 
xl (2) 
y1 (2)

if(kod(icn/is) .le 
if(kod(ich/is) .ge 
x1 ( 1 ) = x1 (2) 
y1( 1 ) = y1(2) 
c on t i nue

?) call drawa(x1(2),y1(2)) 
3) call dasha(x1(2)/y1(2)/

Finished scanning 
the is-th array.

<* I I line segments in the ich-tn chain of

nch(ich/is)= nsuo 
i f(test1 * test2 .gt tol) go to 600
npt = npt-1 
i c h = i ch - 1 

600 jpto = jptl -*• 1 
601 notot ( i s ) = npt

no ch ( i s ) = i
i f ( i s .ne. 1 )

en
go to 700

7



nochsv = noch(is)
i c h s v = i ch
ifCisav .ge. nci) go to 630
i sav _= i sav + 1
do 620 i = i s av *nci
jptl = jptb + iabs(nch(i+•iref/is)) - 1
do 613 jsjptb/jptl
ipt = npt +• 1
xo(npt/i s) = x D< j * i s > 

613 yo(npt/is>= yo(j*is)
i c h = i en + 1
ncn(ich/is)= ncn(i + iref/is ) 

620 jptb = jptl+1
nocn(is) = ich 

c
c ^ext/ divide tne a-array (is=1) boundaries into subchains 
c that lie either inside* or outside* of the b-array boundary, 
c Return to statement 100 and repeat the Logic with is set 
c tothevalue 2. 
c 
63Q is =2

call czaxis(1)
go to 100 

c
c Tne information in the arrays describing the a-boundary 
c is concatenated to the arrays describing the b-boundary. 
c T*ius/ tne information for these two boundaries will oe 
c availabLe fo" the different Logical combination operations, 
c 
700 call coinline

do 2QO i=1,npt
i dx = nptot <1) * i
xb(i dx*1 ) = xb(i * 2) 

300 yb< i ax/1 ) = yb(i/2)
do 900 i = 1 / i ch
id* = nochsv^i
*od(idx,1)= kod(i ,2) 

900 ncn(idx/1>= nch(i*2)
noch(l) = noch(2) * nochsv
nptotd) = nptot(2) + nptotd)
call bell
call movaos(1/3100/(itek-3) **2)
call anmode
read(5/I 001) i test 

1031 format
return
end

038



chnin.fortran 01/30/80 0923.Sreu 01/30/80 0911

suoroutine cnnin(is*ierr1) 
c
c This suoroutine was programmed by 
c R. J.'Smitn
c to the specifications of A. C. Olson for use in 
c the GARNET interactive graphics system. GARNET 
c *as developed to perform resource mapping and 
c resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM. 
C 
c

common /bound/ xb ( 20000*2 ) / yb (20000/ 2 ) /•n-ch ( 2000 1 2) /noch ( 2 ) /
kod(2000*2),ipar(2),icnd(2)/kap(15/2),nptot(2)
common /files/ f i I ns»1 / f i I nm2 r f i Inm3* f i I grd* f i lobs
character*8 file/filn»1/filnm2/filnm3/filgrd/filobs/f iIe2
i cal 1 = 1 

3321 i f(icall.eq.1) ierr1=0
i f(i calI.eq.2) ierr2 = 0
xap( 1 5*1 )="no"
call prompt("BOUNDARY FILE NAME: "/20)
reaa 110/fiIe2
if(fi Ie2.eq."none") return
i f ( f i Ie2.eq." " . and. f i lna»3. eq." ") go to 3321
kap(15s1)=" "
if(icalI.eq.1 ) ierr1=1
if(ica11.eq.2) ierr2=0
if(fiIe2.eq.fiInm3 ) return
if(fiIe2.eq." ") return
fiInm3 = fi Ie2
go to 90
entry fi I ein(is/fiIe/ierr2)
ical1=2
fiIe2 = fi le
i er r 2 = 1 

90 callassoce42/file2s"si ")

i end(i s)x i pa r(i s) 
read(42*21Oxend=160xerr=160)

60)

call closer(42)
if(kap(1/is).ne," ") return
i f ( i ca 11. eq. 1 ) ierr1=2
if(icalI.eq.2) ierr2=2
call complt(i s)
call newpag
«iri te(6s1001)

1001 format(/" THE RAW BOUNDARY FILE JUST"/ 
" DISPLAYED WAS NOT L0*e*"/ 
" COMPLETE. IT HAS BEEN"/ 
" COMPLETED.")

go to 100

033



entry cnnou t (is)
i f ( f Hnm3 .ne. " ") go to 120 

100 call prompt ("NAME OF OUTPUT BOUNDARY FILE: ",30)
read 11Q/filnm3 

110 format(aS)
decode ( f i Inm3 /1 1 5 ) kap(1»is)/kap(2*is) 

115 format(2aO 
120 call assoc(41 ,f Hnm3/"so ")

if(icna(is) .ne. 2 .and. icnd(is) .ne. 3) icna(is) = 1
write(41,200) (kao(i /is)*i=1/15)»nptot(is)»nocKds)/
icnd(is) /ipar(is)
write<41/210) (nch(i/is)/-i = 1/noch(is)) 

(kod(i/1s)/i=1/noch(is))

call closer<41)
return 

1 60 print 2 50 /file
call closer(42)
go to 3321

200 forinat(15a4/4i5> 
210 for.natd 6i5) 
220 format(80i1) 
230 format (3f10. 4) 
250 formatC" FILE ",a8," IS NOT A PROPER BOUNDARY FILE")

end



circle.fortran 01/30/80 0923.8rew 01/30/80 0911

subroutine circ I e(x,y t istate) 
c
c This subroutine was written and programmed by 
c A. C. 0 I son
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM. 
c 
c

dimension ix(12), iy(12)
data ix,iy/-3,-9,-12,-12,-9,-3,3,9,12,12,9,3,12,9,3,-3, 

-9,-12,-12,-9,-3,3*9,127
call cza x i s ( 1 )
call novea(x,y)
call movrel(24,Q)
do 100 i=1 ,1 2 

100 call arwrei(ix(i),iy(i))
call inovrel (-24,0)
if(istate .eq. 0) return
call DOV rel(36,36)
call drwrel(-72,-72)
call iT>ovrel(Q,72)
call arwrel(72,-72)
call movrel(-36,36 )
return
end



c i r i nt.for t ran 01/30/80 3923.8rew 31/30/80 3911

suoroutine c i r i n t ( xl /y s1 /xs2/ys2»int)

100

200

This subroutine was written and programmed by
A. C . Olson

for use in the GARNET interactive graphics system 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

if((x1 - x2)**2 .le. 0.) go to 100
slooe = (y2 - y1)/(x2 - xl)
s2p1 = slope**2 + 1.
q = slope*x1 - y1 + b
radcnd = s2p1*r**2. - (q - slope*a)**2
ifCradcnd .le. 0.) go to 200
root = sqrt(radcnd)
adurn = a + sIope*q
xs1 = (adum - root)/s2p1
ys'i = y1 + slope*(xs1 - x1)
xs2 = (adum * root)/s2p1
ys2 = y1 + slope*(xs2 - x1 )
int =
return
entry vlci 
radcnd =
i f ( r adcnd 
xs1 =
xs2 =
root = 
ys1 
ys2 
int =
return
int =
return
end

1

r **2 - (x1 - a)**2
.le. 0.) go to 200
x1
x2
sqr t ( radcnd ) 
o - sqr t ( radcnd ) 
b + sqr t ( radcnd)
1

0

0 ,



c i robs.f or t ran 01/30/80 0923.Srew 01/30/80 0911

100

200

suoroutine ci robs(xx1/xx2/radrel/*)

This subroutine *as written and programmed by
A. C. 01 son

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /surfac/
2t(1500) *
m/
per df
npc *
msq3/

common / 3 r aph c /
2gr i d(6500Q) /
ist3t(65000) *
x(1 6000) *
yd 6000) /
into*
noo Id*
levmi n*
i sw,2 *

common / coos /

xobdSOO)*
200(1 500)*
n *
r esum*
,n sq*
usqi*
xmin*
xrnax *
nx *
nxgd*
de Lgr d*
z i nt *
Iplot*
1 e vmax *
i sw3*
xp(200)*

yobd 500) *
resiaud 500) *
np*
n t c*
msq2 *
si g
ymin*
y«a x *
ny *
ny gd*
i gr i d*
2 1 eve I *
dashl*
i f i t *
i sw4 *
yp(200>*

2mi n*
zma x *
n2*
ncel 1 *
icell*
1 eve I *
pc rang*
i sv»1 *
iswS
nob

noo = 0
xbeg = x x 1 *
xend = xx2 1
ao 100 i*1/np
if((xbeg - xob<i))*(xoo(i) -

nob + 1
xob(i)
yob( i)

It. 0.) -30 to 100

0) returnl

xend) 
nob s 
xp(nob) s 
yp(nob) = 
con t i nue 
i f ( nob . eq, 
return
entry ciry(yy1*yy2*radreI/*) 
ybeg = y/1 - radrel 
yencs = yy2 + radrel 
do 200 i-1 * nob
if((ybeg - yp(i))*(yp(iT - yend) .gt. 0.) return 
cont inue 
retu rn1
entry cirtst(xt*yt*dain*xxmin*yymin*radrel**) 
dm in * 2.*radrel 
kmi n = 0 
do 300 k=<1*noo
dist = sqrt((xp(k) - xt)**2 + (yp(k) - yt)**2) 
ifCdist .ge. dmin) go to 300 
kmi n = k 
dm i n = a i s t

01,



300 cont inue
i f ( k mi n .Ie. 0) return 
xxmin = xp(kmin) 
yym in = yp(kmi n) 
return 
end

0V*
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subroutine clevel
c
c
c
c
c
c
c
c
c
c

c

c

c

1

This subroutine «ias written and programmed by
A. C . 01 son

for use in the GARNET interactive graphics system.
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
KESOURCES DATA SYSTEM.

common /index/ nx1/ nx2/ ny1/
nxgm/ nygm/ xorig/

common /graphc/ xmin/ ymin/
zy r t a (65000) f xmax/ ymax/
i st at C65000) / nx t ny f
xd6QOO)/ nxgd/ nygd/
y(16QOG)/ delgrd/ iyfid/
into/ zint/ zlevel/
nbold/ lolot/ dashl*
levrain/ levmax/ ifit/
ndig/ ktour/ ismth/

FIND STARTING CONTOURS ALONG LEFT E&GE

ny2/
yorig

z m i r\ f
zma x /
nz/
nee I I /
i cell/
level/
pc rang/
k set /
i cnt

k lose = 0
do 100 i =ny1/nygm
icell * (nx1 - 1)*nygd + i
ifCistat(icell) .gt. 0) go to 100
igrid = (nx1 - 1)*ny + i
z1 = zgrid(igrid) - zlevel
z2 = zlevel - zgrid(igrid+1)
i f(z1*z2 .11. 0.) go to 100
if(aos(z1) .le. 0.) go to 100
into - 1
istat(icell) = 4*into
x(1 ) = xori g
qiy = i - ny1
qi nc = .5

100 
c

C F IND

C

i f Cabs(z1 + z2) .gt . 
y(1) = yorig* 
call patn(klose) 
con t i nue

0.) qinc = z1 /(z1 + 
delgrd*(qiy •*• qinc)

z2)

STARTING CONTOUR? ALONG TOP E06E

do 2 00 i =nx1
icell = (i - 1)*nygd + nygm



if(istat(icelL) .gt. 0) go to 20G
igno = (i - 1)*ny + nygm
z1 = z grid(igrid + 1) - zlevel
z2 = • zlevel - zgrid(igrid+ny+1)
i f(z1 *z2 .L t. 0.) go to 200
if(aos(z1> .Le. 0.) go to 200
into = 2
i Stat(i cell) = 4*i nto
qix = i - nx1
qinc = .5
if<aos(z1+z2) .gt. 0,) qinc * z1/(z1 * z2)
x<1) = xorig •*• delgrd*(qix + qinc)
qiy = ny2-ny1
y<1) = yorig * qiy*delgrd
call pat h(k L ose)

200 
c

C FIND

C

con t i nue

STARTING CONTOURS ALONG RIGHT EDGE

do 3 00 i =ny 1 f nygm
icell = nygd*(nxg« - 1) * i
if (istat(icel L) .gt. 0) go to 300
igrid = ny *(nx2 - 2 ) +• i
zl = zgrid(igrid+ny+1) - zlevel
z2 = zlsvel - z3rid(igrid+ny)
if(z1*z2 .It. 0.) go to 300
if(aos(z1) .le. 0.) go to 300
into =3
i sta t(i cell) = 4*into
qix = nx2-nx1
x(1) = xorig * qix*delgrd
qiy = i - ny1
qinc = -.5
i f (aos(z1+z2) .gt. 0.) qinc * z2/,(z1 + z2)
y(1) = /orig * delgro*(qiy + qinc)
call patn(klose) 

300 cont i nue 
c

c FINO STARTING CONTOURS ALONG BOTTOM EDGE
c ****************************************************
c

do 400 i =nx1/nxgm
icell = (i - 1)*r»ygd + ny1
if(istat(ieel I) .gt. 0) go to 400
igrid = (i - 1>*ny + nyl
zl - zgrid(igrid+ny) - zlevel
z2 = zlevel - zgrid(igrid)
if(z1*z2 .It. 0.) go to 400
if(abs(z1) .le. 0.) go to 400
into = 4
istat(icell) = 4*into
qix - i - n x 1
qinc = .5
if(abs(z1*z2) .gt. 0.) qinc = z2/(z1 * z2>
x(1) = xorig * delgrd*(qix + qinc)
y( 1 ) = yorig
call patn(klose)



400 
c

C FIND

C

c on t i nue

STARTING

k I o s e 
do 600 
ao 600 
i eel I

POINTS FOR CLOSED

— 1 
i =r>x 1 / nxgm 
j =ny1 xnygm 
= ( i - 1 ) *n ygd H

CONTOURS

if(istat(icell ) .gt. 0) go to 600
i j r i d * ( i - 1 ) *ny •*• j
q i y = .*od(igrid-1xny) - ny1 + 1
qix = igrid/ny - nxt + 1
t*\ - zgr i d (i gr i d + 1 ) - zlevel
z2 - zlevel - zgrid(igrid+ny+l)
if"(z1*z2 .le. 0.) go to 500
into = 2
istatCicelt) = 4*into
q i nc = .5
ifCaOs(z1+z2) .gt. 0.) qinc = z1/(z1 + z2)
x(1) = xorig •*• delgrd*(qix + qinc)
y(1) = yorig + delgrd*<qiy + 1.)
call path<klos*)
30 to 600

500 ifCi .eq. nxgm) go to 60C
z1 = zgrid(igrid+ny+1) - zlevtfl
z2 = ztevel - zgrid(igrid+ny)
if(z1*z2 .le. 0.) go to 600
x(1) = xorig + delgrd*(qix + 1.)
qinc s .5
if<abs(z1+z2) .gt. 0.) qinc = z2/(z1 + z2)
y<1) = yorig + d«lgpd*(qiy + qinc)
call path(klose)

600 corrt i nue 
return 
end

Ok!
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subroutine coinline 
c
c This subroutine was written and programmed by 
c A.C.Otson
c for use in the GARNET interactive*graphics system, 
c GArtNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM, 
c 
c

common /corner/ xcorn(A)/ ycorn(A)
common /oound/ xo(2QOQQ/2>/ yb(20000#2)/ nch(2000#2), 

noch<2)* kod<2COO,2>, ipar(2>, 
icnd(2), kap(15*2)* nptot(2) 

c
c This routine is designed to compare eacft chain in the first boundary 
c array/ with all of the ctiains in the second boundary array. If a 
c chain in the second boundary array is found which is identical to a 
c chain of the first boundary array* the kod value for the chain 
c from the second array is changed to 5 * if both boundary regions 
c lie on the same side of the boundary chain* or else the value 
c is changed to 6* if the two boundary regions lie on opposite sides 
c of the chain. The kod value for the chain from the first 
c boundary array is reset to 0 since that chain is a duplicate 
c does not need to be used, 
c

tol = sqrt < (xcornO )-xcorn<3> ) **2 + (ycorn(1)-ycorn<3))**2)
tol = ,00005*tol
nc1 =noch(1)
nc2 = noch(2)
jb1 = 0
do 300 i=1/nc1
if(nch(i/1) .It. Q) go to 300
ncfti = nch(i/1)
j o2 = Q
do 200 k=1*nc2
if(nch(K,2) .It. 0) go to 200
ifCnchi .ne. nch(k#2)) go to 200
^o 100 j=1*ncni
testl = xb( JD1 +j >D - xb(jb2 + j#2)
test2 = yb(jo1 + j*1) - y fc>< j b2 + j *2) 

100 i f< Swjrt( testl **2 + test2**2) .gt. tol) go to 200
kod(i,l) = 0
jq = jb2 * 2 

120 Ox = xD<jq*2) - xb(jq-1/2)
dy » yb(jq»2) - yo(jq-1#2)
xc = .5*(xb(jq#2) * xb(jq-1/2))
yc = .5*(yb(jq/2) * yb(jq-1/2»
del = sqrt(dx**2 + dy**2)
i f(del .le. 0.) go to 180
xl = xc - 2.*tol*dy/del
y1 = yc +• 2. * t ol *dx/de I
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subroutine complt(is)

Tnis subroutine was written and programmed oy
A. C. 0 Ison

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource snapping 
and resource estimations for tne NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /s wi t c h/ 
common /complete/ 
common /gr aph c/

zgrid<65000)/ 
i stat(65GOO)/ 
xd6000) / 
yd 6000) / 
into/ 
nooId/ 
levmi n/ 
n d i j /

common /corner/ 
common /bound/

common /files/

character*8

dimension

i SODS/

i comp
xmin/
xmax /
nx /
nxgd/
de Igr a/
z i nt /
Iplot/
levmax/
k tour /
x-cor n (4 ) /
xb(20000/2)/
noch(2)/
icnd<2) /
f i I nm1 /
f i Igr d/
f i Inm1 /
f i I g r d /
xbel(20)/
ybel (20) /

icrt/idum5/

ymi n /
ymax /
ny/
nygd/
i gr i d/
z 1 eve I/
dash I /
i f it/
i smt h/
ycorn( 4 )
yo(20000/2)
kod(2000*2)
kap(15/2)/
f i I nn2/
f i lobs .
f i I nm2 /
f i Lobs/
x1 <2)/
x2 (2) /

i tek /i sau«t(6 )

zm i n/
zma x/
nz /
ncell*
icell/
leve I/
pc rang/
kset/
i cnt

/ nch(2000/2)
/ ipar(2)/

nptot (2)
f i 1 nm3/

f i Inm3/
f i le
y1(2)/
y2(2)

Establish the corner points tor the lower map edge. If a 
grid file is not used to define the corner points/ the 
xmax / xmin / and /»in values that have been specified 
as orompted input will be used.

i =1

10

i comp
tol
xl
yl
x r
yr
do 20
test
i f(t est
x I
yl
go to 20
test
i f(test
x r

gt

gt

.1*sqrt((xmax-xmin)**2
xmi n
ym i n
xmax
ymi n

sqrtC(xcorn(i)-xl)**2 
tol) go to 10 
xcorn < i) 
yc orn (i )

sort ((xcorn(i)-xr)**2 
tol) go to 20 
xcorn(i)

+ (ymax-ymin)**2)

* (ycorn < i)-yI)

* (ycorn(i)-yr)

nro
w \^>u



y r = yc a rn (i ) 
20 con t inue 
c
c Plot the ooundary contained in the raw data file, 
c

nc = noch(is)
ifCicrt . eq. 1) go to 40
cat t crtt>eg(xmin/xmax/ymin/ymax/itek)
jl =0
do 30 i = 1/nc
jo = jl + 1
j I = j I + ">ctt ( i / i s )
call roovea(xb(jD/is) / yo(jb/is))
jb = jb + 1
do 30 j = jb*j I

33 call drawa(xb(j/is)/yb(j/is)) 
c
c Deter.nine the minimum y-value in the yb -array and save it 
c to use for tne y-coordinate of the Line segments in the 
c created Lower boundary. 
c
43 np = nptot(is) 
c
c Determine the parameters for descrioing the Line oounding 
c tne Lower edge of the map. Initialize the intersection 
c count* int / to one/ and the first x-coordinate for the 
c boundary intersection set/ xbel(1) / at tne x-coordinate 
c value of the lower left corner point xl . 
c

dydx = (yr - y I)/(xr - xl)
i nt =1
xoe I (i nt) = xL
ybel(int) = yl

c
c
c
c
c
c

100

200

c
c

Search through the boundary arrays to find those chains with
end points on or below the Line bounding
Store tnose points in the xbet -array*
a count of the number of Lower boundary

jl =0
do 200 i=1/nc
jo = j L + 1
jl = jl*nch(i/is)
yy = yl + dydx * (xb( j b*i s ) -
if(yo(jb/is) .gt. yy) go to 100
i nt = i nt > 1
xbe 1 (int ) = xb( jb,i s)
ybel(int) = yb(jo*is)
yy = y 1 + dydx * ( xb ( j 1 / i s ) -
if(yo(jl/is) .gt. yy) go to 20Q
int sint+1
xbe t ( int) = xb( j L*i s)
ybel(int) = yb(jl/is)
c on t i nue
i f ( i nt . Le. 1 ) go to 400
int = int *• • 1
xbel(int) = xr
ybel(int) = yl

After all intersection points have oeen

the Lower map edge.
with int prov i d i ng
int ersec t ions.

xl)

xl )

determi ned/ sort

051



c the xbel -array so that the values occur in ascending
c order.
c

call dsort(xbel/ybeI/int) 
c
c Determine tne new chains (line segments) lying along the 
c lower map edge/ that are needed to complete the boundary 
c set. Append their coordinates to tne (xb//o) -array* 
c store the number ot points (two) to the nch -array/ and 
c increment the ooundary chain parameters/ noch and nptot 
c

int = int-1
do 220 i =2/i nt/2
call movea(xbel(i)/ybe I (i))
np = np + 1
xo(nD/i s ) = xoel(i)
yb(np/is) = ybel(i)
call drawa(xbel(i+1)/ybel(i+1))
np
XD ( np/i s
y o ( n p / i s
no c h ( i s )
nc
n ch ( nc * i
con t i nue
not o t ( i s

3

) =

) =

=

=

s) =

) s

np -f
xbel(
yb*l(
noch (
noch (
-2

np

1
i + 1
i-H
is)
is)

)
)

223

c
c Use the cursor to identify the region of interest for use
c in resource evaluation and mapping. The input point is
c tested and the value of ipar is set accordingly.
c
400 call bell

call .uovabsd ,3100/( i tefc-3)**2)
call anrooae
wri t-?(6/1QQ2)

1002 forrnatC* PLACE THE CURSOR IN THE &ESIRED"/ 
" REGION. ENTER AN »••}'*" TO"/ 
" DESIGNATE THAT REGION FOR"/ 
" INCLUSION IN THE RESOURCE"/ 
" CALCULATIONS.">

call stty("-modes"/""erkl*ctl_char rt )
call vcursr(itest/xin/yin)
cal I stry("-modes"/"eritl/"ctl_char't )
if(itest .ne. 105) go to 400
i pa r(i s) = 0
call inside(is/inout/xin/yin)
ipar(is) = 1 - inout
call shade(is)
call anmode
call belI
read(5/l001) i tes t 

1001 for«atU4)
return
end
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suoroutine conchn(is)

This subroutine was written and programmed by
A. C. 0 Lson

for use in the GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common / graph c /
zgri d<65000) r
istat (65000),
x(1 6000) t
yd 6000) ,
into/
noo I dx
levm i n/
nd i g /

common / bound/

common /corner/
common /baud/
c ommon /factor/

xmi n/
xmax r
nx /
nxgdx
de I g r d r
z i nt /
Iplot /
L evmaxx
k tour /
xO(2QOOO/2) *
noch(2) ,
i cnd(2) x
xcorn(4) x
i baud
scale

common /switch/ i duml f i dum2 x i dum3x i
c
c
c
c
c

1001
c
c
c
c

40

1030

50
c
c
c
c
c

Initialize the parameters for plotting
created from the gridded
routines.

nbold = 2
Level = 1
i smt h = 1
scale = 1 .
format (20a4)

The following statements

data by means

ymi^x
ymax /
nyx
nygdx
i gr i dx
z I eve 1 1
dashlx
i f i t.
i smt h x
yb(20000/.2)
kod<2000x2)
kap ( 1 5 /2 ) /
ycorn(4 )

t ek * i dumS / i

a smoothed

zm i n/
zma x x
nz/
ncelLx
i eel lx
le ve I x
pc rangx
ksetx
i c n t

x nch(2000/2)x
/ i par ( 2 ) x

npt ot (2 )

dum6xidum7xidum8xidum9xidum10

POunda ry
of the contouring

set uo a scratch file to write
out the Doundary level chains from subroutine CLEVEL.

call assoc(21x"scrat ch "Vso ")
call prompt ("ENTER Z-VALUE TO DEFINE BOUNDARY:
read(5x1 030/err=40)
format(v)
do 50 i = 1 xnz
i st at (i ) = 0

Estaolish the "plot frame
routines/ tne number of
digits in the boundary I

zlevel

parameters and initialize

"x34)

the Tek t roni x
grid cells / and the number of significant
abel.

diag sqr t ( (x max-xmi n ) **2 + ( ymax-y m i n ) * *2)



xminl = amin1(xcorn(1)/xcorn(2)/xcorn(3)/xcorn(4))
xn»ax1 = amax1 <xcorn(1)/xcorn(2)/xcorn(3) /xcorn(4))
yminl = amin1(ycorn(1)/ycorn(2) ty corn(3)/ycorn( U ))
ymaxl '= amax1(ycorn(1)/ycorn(2)/ycorn(3)/ycorn(4))
delt a = ,025*di ag
xm1 = xminl -delta
xm2 = xraaxl + de 11a
ym1 = yminl -delta
y,ii2 = ymaxl +• delta
call ini 11(i baud/1 0)
call crtbeg(xm1,xm2/yml/ym2/2)
nxgd = nx-1
nygd = ny - 1
ncell = nxgd*nygd
ndig = abs(aint(a Iog10(zleve1) * 1,)) 

c
c Subroutine CLEVEL creates the boundary level chains 
c from the set of gridded data. The value of KLOSE 
c is 0 if the chain is open and 1 if the chain is 
c closed (i.e. a polygon). All chains and polygons for the 
c specified ZLEVEL will be plotted, 
c

ktou r = 1
call clevel(klose)
cal I bel I
call movabsd /3000/Ci tek-3)**2)
call anmode
wri te(6/1005) 

1005 formatC" WHEN READY TO CONTINUE/"/
" PRESS THE CARRIAGE RETURN.")

read(5/1001) itest 
c
c Clear the screen and initialize the plot parameters. Reassign 
c the scratch file so tnat the chains and polygons may be read 
c in/ in the same sequence as they were written onto the scratch 
c file from CLEVEL . 
c

call newpag
call assocScloser(21)
call assoc(22/" scratch "/"si **)
call ini 11(i baud/1 0)
call czaxis(O) 

c
c Read the boundary chain coordinates from the file created 
c ay the contouring routine and load them into the is-th 
c Boundary array. Plot these chains aga-in onto the CRT display, 
c
c noc indexes and counts the number of chains to 
c tooestored. 
c
c np indexes and counts the total number of points 
c to be stored, 
c

noc = 0
np =0

100 read (22/1003/end=300) zlevel/icnt 
1003 format(e15.7/i5) 
1002 format(3f10.4)

noc = noc +• 1
n 1 = np + 1

CO'j



np = np+icnt 
r ead ( 22t 1 002) (xb(i*is 
ncn(noc * i s ) = icnt 
go to 100

300 noch(is) .= noc 
npto t ( i s) = np 
call assoc$c loser(22) 
return 
end

0
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filnam
xm i n /

, x ma x ,
, nx»

n x gd ,
de Igrd,
z i nt ,
Iplot,
I evma x,
i sw3,

100) z I e ve I / i c nt ,k

ymi r\f
ymax*
ny ,
nygd*
i gr i cf,
z level ,
dasht,
i f i t,
i smt h *

I ose * i nout

zmi n,
zmax ,
nz,
ncel I,
i cell,
1 eve I ,
pc rang,
i sw1 ,
i en t

subroutine conin(*,kLose f inout) 
c
c This suoroutine was written and programmed oy 
c A. C. 0 Lson
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES OATA SYSTEM. 
C 
c

double precision
common /graphc/

zgrid(65000)
istat(65000)
x(16QOO)
y(16000)
into/
nbold^
levmin^
isw2^

read (22^1001^ 
10Q1 format(e15.7^3i5)

read(22^1002) (x( 
1002 format(3f10.3)

return 
100 ret u rn 1

entry c i open
call promptC'NAME OF CONTOUR INPUT FILE: ",30)
read<5,1003) filnaw 

1003 format(aS)
call assoc(22,filnam,"si ")
return
entry ciclos
call assocScIoser(22)
return
entr-y conout ( klose, i nout)
write(21,1001> zlevel,icnt,klose^inout
write(21,1002) (x(i),y(i),i=1,icnt)
return
entry coopen
call promptC'NAME OF CONTOUR OUTPUT FILE: ",29)
read(5,1003) filnam
call assoc(21,filnam,"so ")
return
entry coclos
call assocScIoser(21)
return
end

pr
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1002
100
1003

1 20

sjbroutine create(is)

This subroutine was written and programmed by
A. C. 01 son

for use in tne GARNET interactive graphics system. 
GARNET was developed to perform resource capping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /switch/ iduml 
common /graphc/

zgrid(65000)
istat(65000)
x(1600Q)/
yd 6000) /
into*
nooI dt
levoi i n,
ndi g,

common /corner/ 
common /baud/ 
common /f ac t or/ 
common /oound/

character*3

This subroutine is designed to permit the entry of boundaries 
from the terminal by means of the cursor. It permits the 
display of another boundary for reference when creating the 
new boundary.

1 f i dum2 f i dun
xmi n f
x max f
nx f
nx gd*
de Igrd*
z i nt »
tplot*
1 e vmax ,
xtour*
xc orn ( 4) »
i oaud
scale
xb ( 20000*2 ) -
noch( 2) t
i cnd(2) /
f i le

»3*i tek* idum4 ( 6)
ymi r\t
ymax r
ny /
ny gd*
i g r i d*
z level.
dashl,
ifit*
i smth/
ycorn(4 )

f yb(2000Q*2),
kod(2000*2)*
kap(15*2).

zmi n*
zrnax.
nz /
ncell/-
i cell/-
level t
pc rang*
kset/
lent

nch(20QO*2),
i par ( 2) »
nptot (2)

iscl

I i nes

is used to scale the message lines to suit the 
addressable vertical pixcel range associated with 
the specified model of Tektronix terminal.

is used to adjust the cursor vertically for the 
printing of message lines from the top to the
oottom of the scratch

from the top to 
area of the ^screen.

i sn = 3 - i s 
iscl = (3-i t ek)**2 
lines = 3100/iscl 
format(5a4)
wri te(6*1003) 
formatC/" 00 YOU WISH TO 

" REFERENCE WHEN 
call prompt("(yes or no); 
read(5*1OG2) i te st

DISPLAY A BOUNDARY SET FOR"/ 
CREATING THE NEW BOUNDARY SET?") 
" , 1 3)
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i f(i test 
i f (i test

.ne . 

.eq.

•yes" 
"no")

. and. i test 
go to 150

. ne. "no") go to 120

c 
c
c 
c 
c 
c 
c 
c 
c 
c 
150

c 
c 
c 
c 
c 
c 
200

c
c
c
c
220
230

If it is desired to display a reference boundary to aid in the
creation of a set of boundary chains by means of the cursor* 
the following statements provide for reading in the reference
boundary and tnen displaying it on the CRT display.

call chnin(isn*ierr)
call crtoeg(xmin/xmax » ymin*ymax)
call czaxis(G)
call pltchn(isn)

Begin the logic 
of the cursor.

for entry of boundary chains by means

noc is used to index and count the total number of 
chains entered.

np is used to index and count the total number of 
points entered into the boundary chain arrays.

ifCitest .eq. "no") call crtbeg(xmin/xmax/ymin/ymax)
call czaxis(l) 
noc = G
np =0

A new boundary chain is begun.

icnt is used to index and count the total number of 
points entered into the noc-th boundary chain.

noc 
i cnt

noc
0

Continue the entry of points into the noc-th boundary 
chain.

icnt = i cnt * 1
calI bel I
call anmode
cal I sttyC"-modes'**"~erkl*-ctl_char")
call vcu r sr ( i t est ** i n/y i ft)
call stty("-modes"*"erkl/.*ctl_char")
ifCitest .ne. 120 .and. itest .ne. 116) 30 to 230

Plot the ooundary chain point by point as it is input 
Qy ueans of the cursor. Then stare the input points 
in the boundary array.

.le. 

.gt.
i f(i cnt 
i f(i cnt 
np = 
xb(np/i s) = 
yoCnp/is) = 
i f(i test .ne 
nch(noc/i s) = 
lines = 
cal I 
cal I

call pointa(xin/yin) 
call drawa(xin/yin )

1 ) 
1)
np + 1 
x i n 
y i n 

, 116) go to 220
icnt

= I ines - 200/i scI 
mo vabs(1 /lines) 
anmode
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*ri te(Gx1004) 
1004 formatC" 00 YOU WISH TO CREATE ANY"/

" MORE BOUNDARIES?") 
240 call prompt("(yes or no): "x13)

read(5/1002) i test
ifCitest .ne. "yes" .and. itest ,ne. "no") go to 240
ifCitest .eq. "yes") go to 200
noch ( i s) = noc
nptot(is) = np
return
end
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cross.fortran 01/30/80 0923.8rew QT/3Q/80 0919.7

suproutine cross(xx,yy) 
c
c This subroutine *as written and programmed by 
c A. C. 0Ison
c for use in the 3ARNET interactive graphics system. 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM, 
c 
c

common /graphc/
zgr i d(65000) ,
istat (65000) »
x(1 6000) ,
y(16000) /
into,
nbo I d.
levmin,
nai g ,

common / factor/

x m i n,
xmax,
n x *
nxgd.
delgrd.
z i nt f
lalot.
1 e vrnax.
k tour ,
fact

yrai n,
/max ,
ny.
nygd.
i gr i d,
zlevel.
d'ashl,
if it.
i smth.

zm i n,
zmax ,
nz /
ncel I,
icell.
level/
pc rang.
kset.
i cnt

c THIS SUBROUTINE PLOTS A CROSS (A PLUS SIGN) WITH CENTER AT
C COORDINATES X ANO Y .
c * **************************************************************

C
i f(f act .le. 0.) fact = 1.
d x x * .05/fact
i f(Iplot .11. 1) go to 100
•call ca I oegSc a I pi t ( x x-dxx ,y y r 3)
call cal oegicalplt(xx*dxx,yy,2)
call calbegSca Ip11(xx,yy-dxx,3)
call caIbegScalpit(xx,yy+dxx,2)
call calbegScaIplt(xx»yy,3) 

100 ifdplot .gt. 1) go to 200
call movea(xx,yy)
call movrel(Q,-10)
call drwrel(Q,2Q)
call movrel(-10,-10)
ca I I drwrel(20,0)
call mov ea(x x,yy) 

200 return
end
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crtbeg.fortran 01/30/80 0923.8rew 01/30/80 0920.2

suoroutine crtbeg(xmin*xmax*ymin*y»ax) 
c
c This subroutine was written and programmed by 
c A . C . OLson
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for tne NATIONAL COAL 
c RESOURCES DATA SYSTEM, 
c 
c

common /corner/ xcorn(A)^ ycorn(4)
common /switch/ isobs/ icrt* iwind/ 

119«/ i s5* i s6 f i s7* 
i s8* i s9, i s1Q

iterm = 2*itek - 1
i dum = (3 - i tek)**2
call term (iterm*4096/idum)
call chr s i z(4 )
call newoag
call 1090
ixmax = 4Q96/idu« - 1
ixmin = 976/idu» - 1
i ymax = 3120/idum - 1
i ysa i n = 0
call twindo(ixmin*ixaax/iymin/iyaax)
call movabs(ixmin*iymin)
call drwabs(ixmax^iymin)
call orwaos(ixmax*iymax)
call drwabs<ixmin t iymax)
call drwabs(ixmi n* iymin)
rangmx = amax1(x*ax-x«in*ymax-ymin)
x1 = ,5*(xmin + xmax - rangmx*1.01)
x2 = ,5*(xmin + xmax + rang»x*1.01 )
y1 = .5*(ymin * y*ax - rang*x*1.01)
y2 = .5*(ymin * ymax +• rangmx*1.01)
call dwindo(x1 t*2r y1 > y2)
call movea(xcorn(4)*ycorn(A)>
do 100 i =1/4 

100 call dasha(xcorn(i) r ycorn(i)/3)
ifCiwind .ne. 1) return
call movea(xmin/ymin)
call das ha(xmax*ymin* 1)
call das ha(xmax/ymax 1 1 )
c*ll da 5 ha(xmin*ymax r 1)
call dasna(xmin,ymin,1 )
retu rn
end

cei



crtnum.fortran 01/30/80 0923.8rew 01/30/80 0858.9

suorcutine crtnum(x*y/val/it*ndrt) 
c
c This sudroutine was written and programmed by 
c A.C.OLson
c for use in the GARNET interactive graphics system 
c GARNET was developed to perfor* resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM. ALL rights and privilege 
c of use belong to the U. S. Geological Survey, 
c 
c

dimension i d <10)* Ld(11)
i f (i t ,gt. 10) return
do 10 i = 1 /11 

10 I d <i ) = 0
noeg = 2
i d(1 > = 45
if(val .ge. 0.) nbeg = 1
valp = abs(val)
ld(1) = aint<valp*(1Q.**ndrt) + .5)
noi3 = nbeg
1o 100 i=2/11
ld(i )• = ld<i-1 )/10
I J(i-1) = ldCi-1> - 10*ld(i)
n a i g = ndig * 1

100 ifdd(i) .eq. Q> jo to 200 
200 k = ndig * 1

do 300 i =1 /nai .3
if(i .ne. ndrt •*• 1) go to 250
k = k - 1
i d(k) = 46 

250 k = k - 1
if(K .It. noeg) go to 400 

300 id(k) = Ld(i) + 48 
400 caIL movea < x *y)

call anstr(ndig^id)
return
end

OG2



c tou r.f ort ran 01/30/80 0923.Srew 31/30/80 0920,

c
800

suo rout i ne c t ou r

This suoroutine was written and programmed oy
A. C. Olson

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
ana resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /index/

common /gr aphc/
zg.r i d(65000)
istat(65000)/
x(16000)
y(16000)
into/
nboId/
lev mi n/
ndi gt

zm = . 5 
do 20 i =1/nz
zdel = amodCzgrid(i)/zint) 
ifCzdel .It. .0001*zm) zgrid(i)

nx 1 /
n xgm/

0),
O)/

zmax

xmi n /
xma x /
nx/
n xgd/ 
de Igrd/ 
2 i nt /
lolot/ 
1 e vma x/
k t our /
+ zmi n)

nx2/
ny gm/

yini n/
ymax/
ny/- 
nygd/ 
i gr i d/ 
z leve I /
aashl/ 
i f i t/
i smth/

ny1/
xor ig/

zm i n/
zmax /
nz/ 
nee 1 1 / 
i cell/ 
leve I /
pcrang/ 
kset/
i cnt

ny2/
yo r i g

= zgrid<i> + .0001*z«
if(zint-zdel .It. ,0001*zm) zgrid(i)
dzmax = amod(zmax/zint)
dzmin = zint - amodCzmin/zint)
levmax = aint(Czmax - dzmax) / z,i nt +
levmin = aint((zmin + dzmin)/zint +
ao 800 I e v 3 I e vmi r\t le vmax
level = lev
do 10 i=nx1/nxgm
do 10 j =ny1/nygm
i nd = (i-1)*nygd + j
istat (ind)= 0
zlevel = leveI
zlevel = ztevel*zint
call c I evel
ifdcset .gt. 0) call hachnd
con t i nue
return
end

zgrid(i) - .0001*zm

.001) 

.001 )
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curve.fortran 01/30/80 0923.3rew 01/30/80 0920.6

suoroutine curve(icount)

This suoroutine *as written and programmed by
A. C. 01 son

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /graphc/ xmin* 
zgrid(65000)/ xmax/ 
i stat(65000)/ nx, 
xd64DOQ)/ nxgd/ 
y(16000)/ delgrd* 
into/ z i nt/ 
nooId/ Iplot r 
lev min/ levmax/ 
ndi ̂  r i Sw3/

common /factor/
common /bound/

y ma x t 
ny, 
nygd t 
i gr i d* 
z I evel/ 
dash I / 
i f i t* 
i sm t h/

zim r\ f 
zma x/ 
nz /
ncel 1 1 
i cell* 
I eve I / 
pc ran g/ 
kset/ 
i su5

• 2) yp(20000,2> 
kod(2000/2) 
kap(15/2)/ 
ty (2)

<y<1)-y(icount))**2>

fact
xb(20000
nocfi ( 2 ) »
i cnd(2) »

dimension tx(2)/ 
dsum = 0. 
dedge = 0.
scale = .5*sqrt((xmin - xmax)**2 * (ymin - ymax)**2) 
dmodsl = 0. 
dmoa s2 = .12
test = sqrt((x(1>-x(icountl)**2 
ik =0 
i num = 0 
i bri te = 0 
i s p a c e = 0 
ii =0
rangnx = amax1(x»ax - x«in*y«ax - ymin) 
radsv = .005*rang»x*fact 
ifCndig .le. 0) ndig » 1 
xdi g = noi g
radial - .66*radsv*xdig/fact 
rrng = ,05*rangmx 
x1 = xmin+rrng 
x2 =xmax-rrng 
y1 = ymin+rrng 
y2 = ymax-rrng

eq

nch(2000»2)>. 
i pa r(2 > t 
nptot(2)

0) ibri te 1
kset .It. 0) call c z axis(ibrite)

if<mod(level/nbold)
if(I plot .le. 1 .or
ifClplot .ge. 1) call neupen(iprite+1)
call dline(x(1)/y(1)/0/dashl)
do 230 i -Zr icount
tx(1) = (x»in - x(i-1))*(x(i-1) - xmax)
tx(2) * (xmin - x(i) )*(x(i) - xntax)

OC
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50 ispace = ispace + 1
dx = x ( i -H spac e ) - x (i )
dy = y(i +i spac e ) - y(i )
dist * sqrt(dx**2 * dy**2)
if(dist .It. radial) go to 50
iii = i i + i s oa c e
dx * x ( i i i ) - x(i i i-1 )
dy = y(iii)-y(iii-1)
dr = sqrt(dx**2 * dy**2)
ratio = 0.
if(dr ,gt. 0.) ratio = (dist - radial)/dr
xx = x(iii) - dx*ratio
yy = y(iii) - dy*ratio
xm = .5*(x(i)*xx)
ym = .5*(y (i ) + yy)
is = 2
if(kset .gt. 0) call inside$insIic(is*inreg*xm/ym)
if(icnd(is) .ne. 1 .or. irvreg ,eq. 1) go to 80
i spa ce = 0
go to 100 

80 ^ngle = 1.5708
i f < aos (x x-xtn) .gt. 0.) angle = atarv((yy - ym)/(xx - xm))
xmm = xm - .35*radial*cos(angle)
ynifl = /m - . A * r ad i a I / xdi g
if(lplot ,le. 1) call crtnum(xmm/ymm^zleveI*2*0)
i f(lolot .11. 1) go to 90
xc = radiat*(.334*cos(angle)"— ,08*sin(angle))
yc = radial*<.3S4*sin(angle) + ,08*cos(angle))
call caloeg$calnum(x'Ti-xc*y<i)-yc*.48*radsv*zlevel/angle*-1) 

90 call dline(xx/yy*0*dashl) 
100 if(i .It. ii * ispace) go to 200 
110 call dline(x(i)*y(i),1,dashl>

if(d*nod2 .gt. dmods2) go to 200
if(abs(test) .ge. .001*radsv) go to 200
delr = dmod2 * .667 - d*ods2
i f(kset .It. 0) goto 200

c call h-achur(x(i)^y(i)/x(i-1)*y(i-1)*delr,ik) 
200 dmods2 = dmod2

return
end

OC6



decomp.fortran 01/30/80 1 1 1 0 . 3 rew 0 1 / 30/80 1109.5

subroutine decomp ( a, u I /nm/na )

COMPUTES TRIANGULAR MATRICES L AND J AND PERMUTATION 
MATRIX P SO THAT III = PA, STORES L-I AND U IN UL. ' 
ARRAY IPS CONTAINS PERMUTED ROW INDICES.

10

11

12

13
14

15

dimension a(na./1>/ 
ipsdOO) 

common I \ r I ips 
common /iabort/ lost 
n = n m

ul(na/1), sc ales ( 100)

I INITIALIZE IPS UL AND SCALES.

do 5 i = 1 /n
ips ( i ) = i
r own rm = 0.
do 2 j =1 /n
ul(i/j) = a ( i / j )
ifCrownru - abs ( u I ( i / j ) > > 1/2/2
rownrm = a bs (u I ( i / j ) )
con t i nue
i f ( rownrm) 3/4/3
scales(i) = 1. /rownrm
30 to 5
call sing (1)
scales(i) = 0.
con t i nue

SAUSSIAN ELIMINATION WITH PARTIAL PIVOTING

nm1 = n - 1
do 17 k = 1 , n m 1
big = 0 .
do 1 1 i = k ,n

i ps ( i )
abs (ul < i p*k ) ) *sca les ( i p) 

oig) 11/11 ,10 
s i ze

i p =
size =
i f (s i*e -
big =
i d xo i v = i
c on t i nue
i f (oig) 13/1 2,13
call sing(2)
go to 17
i f ( idxpi v - it ) 14,1 5/14
j = ics(k)
ips(k) = ips(idxpiv)
ips(idxpiv) = j
kp = ips(k)
pivot = ul(kp/k)
kp1 = k + 1
do 16 i=kp1/n

OG7



i 0 = i ps(i)
<?in = -ul ( ip/k) /pi vot
ul(i p/k) = -em
do 16 j = k p1 / n
ul(ip/j)= ul(ip/j) + era*ul(kp/j)

16 cont inue
17 c ont i nue

< o = i ps(n)
i f(uL(kp/n)) 19/18/19

18 call sing(2) 
lost = 0

19 return 
?nd

OC8



dIi ne.fort ran 01/30/60 0923.3rew 01/30/80 0920,

subroutine dline(x*y*iarau*dashl)
c
c
c
c
G

C

c
c
c
c

c
c
c
c
c
c
c
c
c

c

c
c
c
c

c
c
c
c

c
c
c
c
c

This subroutine was written and programmed
A . C . 01 son

for use in the GARNET interactive graohics

by

sys tern.
GARNET was developed to perform resource .napping
and resource estimations for the NATIONAL
RESOURCES DATA SYSTEM.

IORAW = 0 ... MOVE CJRSOR TO X*-Y POSITION WITHOUT
= 1 ... DRAW LINE TRACE TO X*Y POSITION.

ICONS = 1 ... EXTERNAL LINES WILL 3E BLANKED.
= 2 ... EXTERNAL LINES WILL 3E DASHED.
= 3 ... EXTERNAL LINES WILL 3E SOLID.

INREG - 0 ... POINT LIES OUTSIDE REQUESTED REGION.
= 1 ... POINT LIES INSIDE REQUESTED REGION.

COAL

LINE TRACE.

IFLAG = 0 ... LINE DOES NOT INTERSECT REGION BOUNDARY.
= 1 ... LINE INTERSECTS REGION BOUNDARY.

common /graphc/ xmin* ymin*
zgr i d < 6 5000) * xrnax* ymax*
i st a t (65000) / nx/ ny f
xa(16000)* nxgd* nygd*
ya(16GOO)* delgrd* igrid.
into* zint* zlevel*
nbold* Iplot* dashl*
lev, 11 in* levmax* if it*
ndi q* k tour r \ smt h f

common /bound/ xo(20000^2)x yb(20000/2)x
noch(2)* kod(2000/2)/
i cnd(2) f kaod 5/2 ) ,

is =2
i nr e g = 1

If a boundary set has been specified* determine if
poi'nt Cx/y) is inside the boundary.

if(kap(15x1) .ne. "no") call insideSinslicCis/

If a move has oeen specified* save the point coordi
and related parameters.

ifCidraw .eq. 0) go to 600

If this is the first point with a draw command/ per

zm i r\f
zmax.f
nz f
nee 1 1 r
i cell*
level*
pc rang*
kset *
i cnt
nch(2QOO*2>*

i par ( 2) *
nptot (2)

the

inreg*x*y)

na te s

form the
move an tne saved point and then proceed through the draw
logic.

OG3



c 
c 
c 
c
100

c
c
c
c
200
c
c
c
c

c 
c 
c
c 
c

c
c
c
c
c
300
c
c
c
c
c

c 
c 
c 
c 
c 
350

c 
c 
c 
c 
c 
400

500
c
c
c
c

ifCidraw .eq. 1 .and. idrwsv .eq. 0) go to 700

If the option has been selected so that lines outside of the 
boundary are solid/ draw a solid line and return.

if(icnd(is) .ne. 3) go to 200
call dra ws C x/y)
return

If the line segment lies totally within the ooundary/ proceed 
to a nornal draw operation.

ifCinreg +• inrgsv .eq. 2) go to 500

If the line segment is partially within the boundary* determine 
the intersection point and process accordingly.

ifCinreg + inrgsv .eq. 1) .go to 300

If the line segment is totally outside the boundary/ dash it if
the dashed line option has oeen selected* or else do nothing
if the blanking option has been chosen.

if(icndCis) .eq. 2) call drawsSdash(x/y) 
go to 6JO

The line segment crosses over the bounaary. Deterajne the 
intersection point (xr/yr) by scanning through tne ooundary 
suocnains in tne is-th array.

call ond int(xsav/ysav/x*y/xr/yr/iftag/is)

If there is no intersection (iflag = Q)/ then the new value of
inreg must be incorrect. Change it and recycle through the
logic to select the approoriate draw sequence.

ifCiflag .eq. 1) go to 350 
in reg = 1 - inreg 
go to 200

I.f the line segment exits from the bounded region/ draw to the 
intersection ana then process the remainder of the line according 
to the option selected.

ifCinreg .eq. 1) go to 400
call ar aw s(x r /y r )
if(icndCis) .eq. 2) call drawsSdash<x/y)
30 to 6JO

If the line segment enters the bounded region/ proceed to the 
intersection according to the option selected and then draw 
3 solid line into the bounded region.

if(icndCis) .eq. 1) call drawsSmove ( xr/yr) 
if(icndCis) .eq. 2) call drawsSdash(xr/yr) 
call draws(x//)

Save tne information parameters for use with the next 
draw operation.

P"7,pu , b



600

c 
c 
c
700

inrgsv = i nr eg 
idrwsv = idraw 
x sav = x 
y sa v = y 
return

Execjte move to saved point when idraw goes from 0 to 1

call drawsSmove(xsav/ysav) 
if(icnd(is) .eq. 3) go to 
go to 200
end

500



dmatin.fortran 01/30/80 0923.8rew 01/30/80 0920.

suoroutine dmat i n (n,a i n) 
c
c This subroutine was written and programmed oy 
c A. C. 0 L son
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
C RESOURCES DATA SYSTEM. 
c 
c

implicit double precision (a-h,o-z)
dimension din(69,69), lc(69), lr(69)
do 301 i =1/n
lc( i ) = i

801 Ir ( i) = i 
do 810 i =1,n 
D = O.dO 
do 803 k = i,n 
do 803 j=i,n 
if(dabs(din(k,j)) - b) 803,802,802

802 kl = K 
Jl = J 
b = dabs(din(k,j))

803 cont inue
ifCb) 701/701*804

804 j = I r ( i ) 
I r(i ) = lr( jI) 
IrCjl) = j 
K = lc(i) 
lc(i) = Ic (kl) 
lc(k 1) = k 
do 805 j=1,n 
o = din(i,j) 
din(i,j)= din(klsj)

805 din (kl, j ) = b. 
do 806 K=1,n 
D = din(k,i ) 
din(k,i)= din(k,j I)

806 din(k,jl) = t>.
tD = din(i,i)
din(i,i) = 1.dO
30 807 j =1,n 

307 din(i,j) = din(i*j)/b
do 810 k=1,n
if(k-i) 808,810,808 

303 o = di n(k,i )
din(k,i) = O.dO
do 809 j=1,n

809 din(k,j) = din(k,j) - o*din(i,j>
810 continue 

do 81<»
811 i1



i f(i1-i) 812,814,812
812 do 81 3 j =1,n

b = d i n(i,3)
d i n ( i , j ) • = din'i1,j)

813 din( i 1,j > = o
Lr(i) = lr(11) 
lr( i 1 ) = i 1 
go to 31 1

814 con t i nue
do 818 ) =1,n 

315 ]1 = lc( j)
if(j-j1) 816,818,816

816 do 817 i =1, n
b = d i n (i , 3 ) 
din(i,j) = d i n ( i , j 1 )

817 din(i ,j 1 ) * b
lc<j ) » lc( j1 > 
lc(j 1 ) = J1 
go to 815

818 c on t i nue
return

701 print 2013,lc(kl) 
2013 format(1hO,4x7h*** row,i3,32h is redundant ... call exit.*** >

stop
end

0



draws.fortran 01/30/80 0923.Srew 01/30/80 0920.

suoroutine draws(xx,yy)

This suoroutine was written and programmed by
A. C. 01 son

for use in the GARNET interactive graphics system, 
GARNET was developed- to perform resource (napping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /graphc/
zgri d(65000) 
i stat(65000) 
x(16000)/ 
yd 6000) * 
into/ 
nooId/ 
I e v n i n / 
no i g ;

i f(Iplot . le
ip =2
i f ( I o lo t ,ge
re t u rn
entry da sn(x x/yy)
i f(lalot .le. 1)
i f(I plot .ge. 1)
return
entry mo ve(xx/yy)
i f(Iplot .le. 1 )
ip =3
i f(I plot .ge. 1)
return
end

xi» i n/
xmaxs
nx /
nxgd/
delgrd/
zint/
Iplot/

k t our / 
1) call drawa(xx/yy)

ym in/ 
/max/ 
ny / 
nygd/ 
igrid/ 
zlevel/ 
dashl/ 
i f i 1 1 
i sintn/

1) call ca I peg$ca Ipl t C xx/yy /i p)

call dasha(xx^yy/3)
call caIoeg$caIdsh(xx/yy)

call movea(xx/yy)

call ca I oeg$caI pit<xx/yy/ip)

zmi n/ 
Zffla x / 
nz /
nee I I/ 
i ce 11 / 
level/ 
pc rang/ 
kset/ 
i cnt

C7'*



dsort.f ortran 01/30/80 0923.3rew 01/30/80 0920.'<

subroutine csort(xq/dq/n) 
c
c This suoroutine was written and programmed by 
c A . C. 0 I son
c for use in the GARNET interactive graphics system, 
c GASNET was developed to perform resource mapping 
c~ and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM*, 
c 
c

dimension xq(n)/ dq<n)
n<n » n - 1
Jo 200 i = ' ff\m
x s s xq(i)
js = i
i p = i + 1
ao 100 j =ip/n
if(xq(j) .ge. xs) go to 100
x S = xq (j )
j 3 = j

1 QG cont i nue
i f(j s .Le. i) go to 200
xq(js) = xq(i)
x q(i ) = xs
as = dq(js)
dq(j s) = dq< i)
dq(i) = as 

200 con t i nue
return
end



edi t or.fortran 01/30/80 0923.3rew 01/30/80 0920

50

5000

1002

subroutine editor

This subroutine was written and programmed by
A. C. 01 son

for use in the GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /
zt(1500
m/
per d/
npc *
<n s q 3 / 

c ommon /g r
zgr i d
i stat
x(16000)
yd 6000)
into/
nbo I d
levroi n
i sw2 / 

di mension 
x rng = 
yrng = 
rngmx = 
stndra s 
call nome 
call anmode 
lines = 3040 
do 50 i =1/np 
Ipt(i) = 0 
i er r = 3 
err = i err 
err = e r r« s i g 
call movabs(0*lin«s) 
call annode 
wri te(6/1002) ierr 
format(1x/"VALUES EXCEED 
lines = lines -110 
call movabs(243/0) 
do 100 i =1/np
if(abs(residu(i)) .le. err) 
i f(Ipt(i) .ne. 0) go to 100 
Ipt(i) = 1
xtest = (xmin - xob(i))*(xob(i) 
ytest = (ymin - yob(i))*(yob(i) 
if(xtest .le. 0. .or. ytest .le. 
call cross(xob(i)/yob(i))

f ac/
0 ),

phc/
65000
65000 
O)/ 
0)*

,

Ipt
xma x
y max
ama x 1 
.005*

xob(1500 )* 
zoodSOO >*
n /
re sum*
msq*

xmin*
) / xmax *
) / n x / 

nxgd* 
delgrd* 
z i nt *
Iplot / 
1 evmax *
k tour*

d 500)
- xmin
- yai i n 
(xrng/yrng) 
x r ng

yob(1500 )* 
residu( 1 500 )
np*
n tc /
msq2/
sig 
ym i n*
/max /
ny/ 
nygd* 
i gr i d* 
z level *
dashl / 
i f i t*
i smth*

f

z m i n*
znax /
n z* 
nee 1 1* 
icell* 
1 eve I *
pc rang*

i cnt

/i2/1x/"TIMES ""RMS"" ERROR.")

go to 100

- xnax)
- ymax)
0.) go to 100

0 76



yy = yob(i) - ,Q2*yrng
xx = xoD(i) - .Q02*xrng
call crtnum(xx»yy t zob ( i)»5*0) 

100 cont i nue 
200 call Dell

cal I stty("-modes"» rt *erlcl»ctl_cnar")
call vcursr(itest*xx»yy)
call stty("-modes"»"erkl»~ctl_char">
ifCitest .eq. 110) go to 600
do 300 i=1,np
ii =i
test = sqrt((xob(i) - xx)**2 + (yob(i) - yy)**2)
if<test .le. stndrd) go to 4QO 

300 cont i nue
go to 200 x 

4QD if(itest .ne. 100) go to 500
Ipt(i i) = - Ipt C i i)
call circte(x'0b(ii)»yob(ii)»1)
go to 200 

500 ifCitest .ne. 99) go to 200
call movaos(0*Iines)
call anmode
call prompt("VALUE : "»7)
read(5/1301)value 

1001 format(v)
lines = lines - 55
call movaos(975/0)
zoo(i i) = va lue
call circle<xoo(ii)»yoo(ii)»0)
30 to 200 

600 cont i nue
call bel I
ierr = ierr-1
ifCierr .ge. 2) go to 5000
i i i =0
Jo 700 i=1,np
i f(Ipt(i) .It. 0) go to 700
111 = i i i + 1
xob< i i i) = xob(i)
yob(i i i) * yoD(i)
zob(iii) = zob(i)
resiau(iii) = residu(i) 

700 c on t i nue '
ret urn
end



gridin.fortran 01/30/60 0923.8rew 01/30/80 0920.7

SUD rout i ne gridin 
c
c This subroutine was' written and programmed by 
c A. C. 0 L son
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for tne NATIONAL COAL 
C RESOURCES DATA SYSTEM, 
c 
c

character*3 fitnml /filnfn2/filnm3*filgrd/filobs/filnam
common /files/ filnm1/filnm2/filnm3/filgrd/filobs
common /graphic/ xmin/ ymin/ zmin* 

zgrid(65QOO)/ xmax/ ymax/ z m a x , 
istat(65000)« nx/ ny, nz/ 
x(16000)* nxgd* nygd/ ncell/ 
y(16000)^ delgrd/ igrid* icell* 
into/ zint/ zlevel/ level/ 
noold/ Lalot/ aashl/ pcrang* 
levmin/ levmax/ ifit/ iswl/ 
isw2/ utour/ ismth/ icnt

common /corner/ xcorn(4)/ ycorn(4) 
10 call promptC'NAME OF GRIOOEO INPUT FILE: "/28>

read(5/1001)fiInam 
1001 format(aS)

entry name(fiInam)
if ( fi Inam.eq." " .and.fiIgrd.eq." ") 30 to 10
if(fiInam.eq.fiIgrd) return
if(filnam.eq." ") return
call 3ssoc(22/filnam/"si ")
reaci(22/1004/err = 20) nx/ny^nz^xmin/xmax/ywin/ymax/zmin/znax^d

pc rang*x corn/y corn 
100^ format(3i5/Sf10.4/8f10.4)

read(22/1005/err=20) (zgrid(i)/i=1/nz) 
1005 format(5e15.7)

call assocScloser(22)
f iIg rd=f iInam
return
entry gr i do
call prompt("FILE NAME TO STORE GRID VALUES: "/32)
read(5/1001)f iInam
call assoc(21/filnam/"sa '*)
write(21 /10QA) nx/ny/nz/xinin/xfliax/ymin/ymax/zmin/zmax/delgra/ 

pcrang/xcorn/ycorn
write(21/1005) (zgrid(i)/i'1/nz)
call assocScIoser(21)
fi lgrd = fi Inani
return 

20 call assocScloser(22)
go to 10
end

078



gridit.fortran 01/30/80 0923.8re* 01/30/80 0920.

subroutine gridit(c)

This subroutine was written and programmed Dy
A. C. 01 son

for use in the GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

di mens ion c ( 69)
common /surfac/ xob(1500 )* 

ztdSOO >, zobdSOO )* 
nj t n * 
perd* resum* 
npc* msq* 
msq3 t IBS qA* 

common /graphc/ xmin* 
zgr i d(65000) * xraax* 
ist at (65000) * nx* 
x(16000)* nxgd* 
y(1600Q>* delgrd* 
into* 2 i nt * 
nbold* lotot* 
levwin* levnax* 
i sw2* k tour * 

npc = (n+1 ) *(n+2)/2 - 1 
nctot = ntc + npc + 1 
nx = (xmax - xwin) /de Igrd 
ny = (ymax - y«in)/delgrd 
nz = n x *ny 
zmax = - 1 . e1 0 
zmin = 1.e10 
do 800 j=1*nx
XX - j - 1

xx = xx*delgrd + xrain 
do SOt) i = 1/ny
yy = i - i 
yy = yy*delgrd * ymirt 
i nde x = (j-1)*ny*i 
zgrid(index) = c(nctot) 
i f (m . le. 0) go to 550 
do 500 ii = 1,/n 
qi = i i 
im ' = ( i i -1 ) *m 
qi pd = qi *per d 
sx = sin(qi pd*x x > 
ex = cos (qi pd*x x ) 
syi = sin(qi pd* y y ) 
cyi = cos(qipd*yy) 
do 400 j j=1 ,m

yoDdSOO )* 
res idu( 1 500 )*

ntc*

sig 
ymi n* zmin* 
ymax * zmax * 
ny* nz* 
nygd* ncell* 
igrid* icell* 
zlevel* level* 
dash I * pc rang* 
ifit* isi*1* 
ismth* icnt

+ 1 .9999 
••• 1.9999

j 3
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qjpd = .4 j * p e r d
sy = s i n(qj pd*yy)
cy = cos(qj pd*yy)
i ml = i m + } j
i m2 =" i ml •*• wsq
i m3 = i ml + msq2
im4 = i ml + itsq3
zgrid(index) * zgrid(index) +• c (i ml ) * sx *s y + c(im2)*sx*cy

+ c < i m3 ) *c x* Sy +• c(im4)*cx*cy 
400 c ont i nue

,TI m 1 = msq4+ii
infBc = fnfnl^ni
mm3 = mm2 + m
mm 4 = mm3 + fn
zgria(index) = zgrid(index) + c(«m1)*sx + c(mm2)*cx

+ c(<nm3)*syi + c(mm4)*cyi 
500 continue 
550 cont i nue

i f(n .Le. 0) go to 800
nsum = n t c
do 700 jj=1/n
nn =n+2-jj
do 600 i i «1/nn
t x = x x
ty = yy
ix = i i - 1
j y = nn - i i
i *(i x .eq. 0) -tx = 1 .
if(iy .eq. 0) ty - 1 .
term = tx**ix*ty**jy
zqrid(index) = zgrid<index) + c(nsu«-»i ii)*term 

600 cont inue
nsum = nsum + nn 

700 c ont i nue
call fauIt(xx/yy*dz)
zgrid(index) = zgrid(index) + Jz
nsum = nsum-nn
if(zgrid(index) .gt. zmax) zmax = zgrid(index)
if(zgrid(index) .It. zmin) zmin * zgrid(index) 

300 cont i nue
return
end

000



hachur. fortran 01/30/80 1 1 1 0 . 3rew 01 / 307 80 1107,

subroutine hachur(x2/y2/x1/y1/delr/ik)

This subroutine was written and programmed by
A. C . Olson

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common/graphc/
zgr i d( 65000 ) / 
i st at (65000) / 
x(16QQQ)/ 
y<16000)/ 
into/ > 
nbold/ 
levmin/ 
isw2/ 

dimension
xo(2/200)/

x mi n /
xmax/
nx/
nxgd/
delgrd/
zint/
Iplot/
levmax/
isw3/
n(2/1C)/
yb(2/200>

y Hi n /
/max/
ny/
nygd*
igrid*
zlevel/
dashl/
ifit/
isw4/
xr(40)/
xe<2/200)

z m i n /
zntax/
nz/
ncell/
icell/
level/
pcrang/
iswl/
isw5
yr(40)/
ye<2/200)

data kabove/kbelow/r. tot/iksv/n/24*Q/

THIS SUBROUTINE is DESIGNED TO PUT IN THE HACHURE MARKS TO
INDICATE THOSE CLOSED CONTOUR CURVES WHICH DENOTE THE FIRST
CHANGE OF SLOPE CAUSED 8V A DEPRESSION.
THE TECHNIQUE USED FOR PLOTTING THESE HACHURES IS FIRST TO TEST
EACH CLOSED CONTOUR CURVE IN THE CALLING ROUTINE. AT EACH
SPECIFIED DISTANCE INTERVAL ALONG THE CURVE THIS SUBROUTINE IS
CALLED. THIS SUBROUTINE THEN TESTS TO SEE IF THIS IS A NEW
CONTOUR LEVEL. IF IT IS/ THEN THE SET OF HACHURE POINTS FOR THE
PREVIOUS LEVEL IS COMPLETE. (THE LEVELS ARE ORDERED IN TERMS OF
INCREASING CONTOUR ELEVATION.)
THE PRINCIPAL VARIABLES ARE DEFINED AS FOLLOWS:

K3ELOW = THE TOTAL NUMBER OF HACHURE SETS FOR THE LOWER
CONTOUR LEVEL. 

<A30VE = THE TOTAL NUMBER OF HACHURE SETS FOR THE NEXT
HIGHER CONTOUR LEVEL. 

NC2/I) = THE TOTAL NUMBER OF VALUES IN THE I-TH HACHURE
SET FOR THE LOWER CONTOUR LEVEL. 

N(1/I) = THE TOTAL NUMBER OF VALUES IN THE I-TH HACHURE
SET FOR THE NEXT HIGHER CONTOUR LEVEL. 

BEGINNING AND THE END POINTS OF EACH HACHURE A*ETHE
STORED IN 
XS(I/J) = 
YsU/J) = 
XECI/J) = 
YECI/J) = 
SHOULD BE NOTED THAT THE INDEX/

THE FOLLOWING 
X-COORDINATE 
Y-COORDINATE 
X-COORDINATE 
Y-COORDINATE

ARRAYS:
OF THE BEGINNING POINT.
OF THE BEGINNING POINT.

ENDING POINT.
ENDING POINT.

OF
OF

THE
THE

IT SHOULD BE NOTED THAT THE INDEX/ 1 / TAKES ON A VALUE 
OF Ti*0 FOR. THE LOWER CONTOUR LEVEL HACHURE SETS/ AND A 
VALUE OF ONE FOR THE NEXT HIGHER CONTOUR LEVEL HACHURE SETS. 
THE INDEX/ J / REFERENCES EACH INDIVIDUAL HACHURE VALUE AS
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IT HAS 3EEN STORED IN THE HACHURE ARRAYS IN- THE ORDER 
WHICH IT WAS GENERATED FOR ITS GIVEN CONTOUR LEVEL.

IN

THE VARIABLE* IK' / IS A COUNTER WHICH SUMS THE NUMBER OF 
COMPUTED HACHURE VALUES IN A GIVEN HACHURE SET. THIS VALUE 
IS ir4ITIALIZED AT ZERO IN THE CALLING PROGRAM WHEN A NEW 
CLOSED CONTOUR IS BEGUN. THE VALUE OF IK IS STORED IN 
THE VARIABLE^ IKSV * SO THAT IT IS AVAILABLE FOR A FINAL 
COUNT OF THE NUMBER OF VALUES IN A GIVEN HACHURE SET. THIS IS 
BECAUSE THE END OF A HACHURE SET IS NOT SENSED UNTIL COMPUT­ 
ATIONS ON A NEW CLOSED CONTOUR HAVE ALREADY BEGUN AND IK HAS 
ALREADY BEEN SET TO ZERO.

IF THE HACHURE SETS FOR THE FIRST LEVEL ARE COMPLETE* GO TO 
LOGIC TO TRANSFER DATA FROM UPPER LEVEL ARRAYS TO LOWER LEVEL 
ARRAYS* SKIPPING THE PLOT LOGIC. THEN RETURN TO BEGIN LOADING 
HACHURE ARRAYS FOR THE NEXT CONTOUR LEVEL.

IF IK IS ZERO* A NEW CLOSED CONTOUR IS 8EING STARTED. IF THE 
CONTOUR IS IN THE SAME CONTOUR LEVEL/- INITIALIZE AND SET THE 
THE RELEVANT INDICES. IF THE CONTOUR LEVEL REMAINS THE SAME* 
PROCEED TO THE LOGIC FOR ADDING HACHURE MARKS TO THE CONTOUR 
CURVE.

i f(i k . gt. 0) yo to 100 

RESET COUNT VALUES FOR NEW CONTOUR CURVE.

kabove = Kabove + 1
ntot = ntot.* iksv
ilast = 0

GIVEN A CONTOUR LlrtS SEGMENT FROM (X1*Y1) TO (X2*Y2> AND THE 
DISTANCE* DELR / FROM (X1,Y1>* COMPUTE THE BEGINNING AND THE 
ENDING POINTS FOR THE HACHURE ORTHOGONAL' TO THAT POINT ON THE 
CONTOUR.

100 i k = i k + 1
i ks v = i k
n( 1 * kabove) = i ksv

Cy2 - y1)**2)d = sqrt((x2 - x1)**2
sinal = ( y 2 - y1)/d
cosal = (x2 - x1) /d
nik. = ntot+ik
xb(1*nik) = x1 + cosal*delr
yb(1*nik) = y1 + sinat*delr
xe(1*nik) = xb(1*nik> - »09*sinal
ye(1*nik) = yo(1*nik) + ,09*cosat 
return

FOR EACH INDEX HACHURE (USE TH6 FIRST X9* Y3-COORD I NA T E OF THE 
HACHURE SET) ON THE UPPER CONTOUR LEVEL, TEST TO SEE IF IT 
IS CONTAINED IN A LOWER LEVEL HACHURE P.OLYGON. IF IT IS* 
CHANGE THE SIGN OF THE HACHURE P'OINT COUNT ASSOCIATED WITH 
THAT SET- OF HACHURE MARKS TO FLAG THAT 'IT LIES WITHIN THE 
HACHURE POLYGON.
NEXT* TEST THE HACHURE SETS IN THE LOWER LEVEL. IF A SET 
CONTAINS AN INDEX POINT OF ANOTHER SET* AGAIN CHANGE THE SIGN



C OF THE HACHURE COUNT ASSOCIATED WITH EACH SET WHICH CONTAINS
c ANOTHER SET OF THE SAME LEVEL.
c

entry hacnnd
ifClevel .eq. Levmax) ilast
if (n(2,
n2
do 600
nl
n2
do 300
3 j
xrCj j)
yr( j j )
) J
xr(]])
yr(j j)
i n
do 400

1 ) .
=

i=1 /
=
s

j=n1
s

-
=
=
s

=
=

k = 1 f

le. 0) go to 900
0
Kbe low
n2 + 1
n2 + n ( 2/ i )
,n2
3 + 1 - n1
xb<2,j )
yb(2,j )
j j + 1
xrd )
yr d )
1
K above

303

call polygn(xbd,in),ybd,in),xr,yr,.jj,inreg)
if(inreg .eq. 1) n(2,i) - - n(2/i) 

4QO in = in + abs(n(2,i))
in =1
do 500 k=1,kbelow
i f C k .eq. i) go to 500
call polygn(xb(2*in),yb(2,in),xr,yr,)j,inreg)
if(inreg .eq. 1) n(2/i) = - n<2*i) 

500 in = i n +• aos(n(2,j)) 
600 c ont i nue 
c
c OELdTE THOSE HACHURE SETS FOR THE LOWER LEVEL FOR WHICH THE 
c HACHURE COUNT VALUE IS NEGATIVE. 
c

• n2 =0
nt =0
do 700 i=1/kbelow
i f(n (2/i) .le. 0) go to 700
n1 = n2 + 1
n2 = n2 + n(2,i)
kk * nt
do 650 k=n1/n2
kk = kk + 1
x-b ( 2 *k ) = xb(2,kk)
yb(2/k) = yb(2,kk)
xe(2/k) = xe(2/-kk) 

650 ye(2,k) = ye(2*kk) 
700 nt = nt + abs(n(2*i)> 
c
c IF THERE ARE NO CONTOURS LEFT TO PLOT IN THIS LEVEL, RESET
c THE INDICATORS AND 8EG.IN FILLING IN THE HACHURE VALUES FOR
c THE NEXT CONTOUR LEVEL.
c

i f(n2 .eq. 0) go to 900 
c
c PLOT THOSE HACHURE SETS 3ELONGING TO THE LOWER CONTOUR 
C LEVEL WHICH WERE NOT DISCARDED ASOVE. 
C

ifClolot .ge. 1) call newpend) 
790 do 300 i=1,n2

call dr3wsSmove(xo(2,i)/yb(2,i))
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800 call draws(xe (2/i) /ye (2/i ))
c
c THE FOLLOWING STATEMENTS TEST TO DETERMINE IF ALL CONTOURS
c HAVE BEEN PLOTTED (I.E. ILAST = 1) AND IF THE LAST CONTOUR
c LEVEL PLOTTED IS SREATER THAN THE FIRST LEVEL ABOVE THE LAST
c CLOSED CONTOUR PLOTTED (I.E. LEVEL .GT. LEVSAV + 1). IF
c THESE T'JO CRITERIA ARE SATISFIED, THEN THE LAST SET OF CLOSED
c CONTOURS BELONGING TO THE HIGHEST LEVEL MUST/ THEMSELVES/
c BE TESTED TO ELIMINATE THOSE CLOSED CONTOURS WHICH CONTAIN
C OTHE* CLOSED CONTOURS OF THE SAM-E LEVEL. THEN THE REMAINING
C CLOSED CONTOUR SETS MUST HAVE THEIR HACHURE MARKS PLOTTED TO
C INDICATE THAT THAT CLOSED CONTOUR DENOTES THE BEGINNING OF
C A DEPRESSION.
c
c AFTER THE LAST CASE IS TAKEN CARE OF/ THE INDICES MUST ALL
c 3E SET TO ZERO TO ACCOMMODATE THE NEXT CONTOUR PLOT TO 8E
C COMPUTED DURING THE SAME PROGRAM EXECUTION.
C

i f(i last .ne. 1> go to 900
to 890

i f ( i last .ne. 1 > go to 900 
ifClevel .It. levsav + 1) go
n2
do 8bO
n1
n2
do 340
J j
xr< j j)
yr(j j)
j J
xr( j j )
yr( j j)
i n
do 850
i f (k .

=
i =1 /
=
=

j=n1
=
=
=
=
=
=
.=

k = 1 /
eq . i

0
kabove
n2 -i- 1
n2 + n('
/n2
J * 1 -
x b( 1 * j >
yb(1 / j )
3 J + 1
xr (1 )
yr(1>
1
Kabove
) go to

1 / i )

nl

850
call polygn(xb(1/in)/yo(1*in)*.xr/yr/jj/inreg)
if(inreg .eq. 1) n(1/i) = - n(1/i) 

S50 in = i n + abstn ( 1/j)) 
360 continue

n2 =0
nt = 0
do 870 i=1/kabove
i f(n (1 /i) .le. 0) go to 870
nl = n2 + 1
n2 = n2 + n(1*i )
kk = nt
do 365 k=n1/n2
kk « kk + 1
xoCt/k) - xb(1/kk)
yb(1/k> = yb(1/kk)
xe(1 /k) = xe(1/kk) 

365 yed/k) = ye(1/kk) 
370 nt = nt + abs(n(1 /i ))

i f (n2 .eq. 0) go to 390
ifClplot .ge. 1) call newpend)
do 380 i=1/n2
call dr awsSmove ( xb C1 *. i ) / yb( 1 / i) ) 

880 call araws(xe(1/i),ye(1/i». 
893 n(2/1 ) = 0

k above ~ 0
kbelow = 0



ntot = 0 
do 895 i=1,1Q 
do 395 j=1,2 

395 n(j,i ) = 0 
return

c
C EXCHANGE THE LEVEL VALUES
c NEXT
C
900

CONTOUR LEVEL.

kbe 1 ow = k above
kabove = 0
Levsav = Level
ntot = 0
i k s v = 0

AND THE COUNTERS TO PREPARE FOR THE

c
C SHIFT THE UPPER LEVEL HACHURE VALUES INTO THE LOWER LEVEL
C ARRAY AND PROCEED TO COMPUTE HACHURE VALUES FOR THE NEXT
C HIGHER LEVEL.
c

do 910 i=1,10 
910 n(2, i ) = n <1,i )

ao 920 i =1,ni k
xD(2,i) = xb(1,i)
yo(2,i) = yb(1,i)

923 y e ( 2 / i > = y e (1 , i ) 
return 
end
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i ns i de.fort ran 01/30/80 1110.3rew 01/30/80 111

suoroutine inside(is/inreg/xx/yy)

This sub routine was written and programmed by
A. C, 01 son

for use in the GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /bound/ xb(20000/2)/ yb(20000/2)/ nch(2000/2)/
noch ( 2 ) /
icnd(2)/
icf (100)/
iptf (2000)/
x corn (4) /
ys.av(100)/

kod(2000/2)/
kap(15/2)/
icl (100) /
iptl(2000)
ycorn(4)
di r(100)/

i pa r ( 2 ) /
nptot (2)
xint(101

i spar ( 1 0

c omm on /chain/

c omroon /corner/ 
dimension

This suoroutine tests the point (xx/yy) to determine if it is 
inside of/ or outside off a given boundary array. The array to 
be testea is determined oy the value of is (1 or 2).

The met nod for determining if the point is inside of* or outside 
of/ the ooundary. chains is to count the number of boundary line 
segments lying below the ooint. If the number of line segments 
is odd/ the point must lie inside of the boundary. If the numoer 
of line segments is even/ the point must lie outside of the oounaary.

If it is desired to 
of a oounaary/ then 
A value of Q for 
tne Doundary.

include a region for plotting that lies outside
the value o* ipar(is) must be set to 1 .
ipar(is) means that the plot region is inside

ic counts the total number of intersections of the boundary 
segments with the vertical ray through (xx/yy).

ioel counts the number of line segments lying below the 
point (xx/yy).

The following statements establish the boundary array indices 
for tne unsliced boundary chains.

ibe I 
i 1 
i2 
jl

= 0
= 1
= noch (is)
= 0

10

do 1C i=1/i2
jo = jl
jl = j I
i pt f ( i ) = jb
iptl(i) = isign(jl/ncn(i/is))

i ab s (nch ( i / i s) )

086



qo to 50 
c
c This entry point is used to establisn the boundary array 
c indices for the sliced ooundary chains. 
c
c The slice interval containing the point (xx/yy) »ust first 
c be determined. In order to avoid duplications at the slice 
c edges/ all intervals except the first are defined to be 
c left-open and right-cIosea. The first interval is closed 
c at ooth ends, 
c

entry i n s I i c ( i s/i n r eg / xx/yy)

20

30

50

i bel 
i n r e y 
Idex
test
i f ( test .
do 20 1=1
Idex
test
i f ( t est .
test
i f ( t est .
con t i nue
return
con t i nue
i 1
i2
i f (i 1 .gt
i c
nc

=
0 
0
1

= abs ( x in t ( 1 ) - xx)
le
, 1
=
s

gt
a

le

9

S

.

S

S

. 0.) go to 30
00

I
(xint ( I ) - xx) *

. 0.) go to 30
abs ( x i n t ( 1 + 1 ) -

. 0.) go to 30

icf (Idex)
icl ( I dex)

i2) go to 600
0
noch (is)

Cxx

X X )

- xint ( 1 + 1 ) )

	if(nc .eq. 0) go to 600 
c -

c Scan through all of the line segments of all of the chains in the
c is-th array to determine all intersections with the vertical ray
c passing through the point Cxx/yy). Store the y-coordinates of the
c intersection points in the ysav array. Also store the direction
c of the midpoint of the line segment with respect to the vertical
c ray in the dir array so that the value of +1 indicates that it
c lies to the right of the ray/ the value of -1 indicates that it
c lies to the left of the ray/ and the valae 0 indicates that the
c Line segment is coincident wi-th the vertical ray. If the line
c segment is coincident with the vertical ray/ store both y-values
c of the endpoints in the ysav array, 
c

do 200 i =i1/i 2
jb = i pt f(i)
x1 s xb(jb/is)
y1 = yb(jb/is)
jb = jb + 1
jl * iabs(iptUi))
do 200 j=jo/jl
x2 s xb< j/i s)
y2 at yo(j/is) 

c
c If the x-coordinate/ xx / of the point does not lie between 
c x1 and x2 / then go on to test the next line segment, 
c

if((x1-xx)*(xx~x2) .It. 3.) go to 100
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c 
c 
c
'C

c 
c 
300

If the line segment is vertical and it is coincident with the 
vertical ray* store the endpoints in the ysav array and set 
tne value of dir to 0.

testl = aos(x x - x1)
test 2 = abs <xx - x2>
if(test1 + test2 .gt. 0.) go to 90
i c = i c + 1
ysav(ic) = y1
di r(i c) = 0.
i c = i c + 1
ysav(ic) = y2
di r(i c) = 0.
go to 100

Compute the y-value 
and store it in the 
of the midpoint of
vertical ray through the x-coordinate xx * in the air 
array* so that the value of +1 indicates that it lies to 
the right of the ray* the value -1 indicates tnat it 
lies to the left/ and the value 0 indicates that the line 
segment is coincident with the vertical ray. If the line 
segment is coincident with the vertical ray* store the 
y-values of the endpoints in the ysav array.

on the line segment at the x-value of xx
ysav array. Also store the direction 

the line segment with respect to the

90

100

200
c
c
c
c
c

c
c
c
c
c

i c =
ysav < i c ) =
di r ( i c) -
x1 =
y1
cont i nue

If tnere are no
ray t h r ough xx
return.

i f ( i c . ev).

If there is onl
sort the array.
and i nc r emen t

i f ( i c .ge.
i f (ysavd )
go to 600

i c + 1
y1 + (y2 - y1)*(xx - x1)/(x2 - x1>
sign< 1 . / .5* ( xl + x2) - xx)
x2
y2

boundary line segments intersecting the vertical
* determine the value of inreg from ipar -and

0) go to 600

y one value stored in the ysav-array* do not
Test the value to see if it lies below yy *

i bel acco rdingty .

2) go to 300
. I e. yy ) i bel = 1

If there is more than one value stored in the ysav-array* 
sort this array in ascending order and tnen delete the 
duplicate values before counting the number of points 
which lie below yy .

i dx =1
call dsort(ysav/dir*ic )
tol = .0000001*abs(ycorn(3)-ycorn(1))
i spard ) = 1
do 450 i =2* i c
if(abs(ysav(i )-ysav(i-1)) .gt. tol) go to



440

450
c
c
c
c

500
c
c
c
c
c
c
600

A duplicate intersection point has oeen encountered. 
Discard the duplicate point/ but update the dir array 
so that if one of the segments was vertical/ the value 
of dir will, indicate to w n i c h side of the vertical 
ray that the nonvertical segment lies.

dir(idx)= dir(i-1) dir(i)

If the following test is satisfied/ Doth line segments 
producing the duplicate intersection point lie on the 
same siae of the vertical ray. Do not count them when 
determining the parity..

i f (abs(di r ( i dx) ) ,gt . 1.5) ispar(idx) = 0

If one of the duplicate intersection points resulted from 
a vertical line segment/ set the value of ispar to -1 . 
Tne aosolute value of ispar will be used later to deter­ 
mine tne parity of the count of the numoer of line 
segments lying below the value yy .

if(aos(abs(dirCidx) ) - 1.0) 
i f(i dx .le. 1) go to 450

.It. to I) i spa r C i dx)

If the previous duplicate value that was loaded came from 
a vertex with a vertical line segment and this duplicate 
intersection value also has a vertical line segment/ then 
test to see if the nonvertical line segments creating the 
vertices on the vertical ray intersect the ray from opposite 
sides. If so/ set toe value of ispar to 2 so that the 
parity dees not change at the second intersection. If 
t r> e two line 
oa r i ty odd.

segments enter from the same side/ keep the

i tes t ispar(idx-l) + ispar(idx)
test
i f(i test 
i f ( i t est 
go to 450 
idx = 
ysa v (i dx ) = 
d i r ( i d x ) = 
i spa r C i dx) = 
con t i nue

= dir(i dx-1)*di r(idx) 
eq. -2 .and. test .gt. 

-2 .and. test .It.eq,
0) 
0)

i spa r ( i d x ) 
i spa r ( i d x)

idx + 1 
ysav ( i ) 
dirCi ) 
1

Count tne number of values stored in ysav which lie 
below y y .

do 500 i =1/i dx
ifCysav(i) .le. yy) ibel = ibe I * iabs(isoar (i ) )

If the number of line segments plus the parity indicator is
even/ then inreg = 0 . This means that the point (xx/yy) lies
outside the the desired bounded region. If the parity is odd/
then the point lies inside the desired region.

inreg
return
end

mod(ibel + ipar(is)/2)



Ii ne2.fort ran 01/30/80 0923.8rew 01/30/80 0920.?

subroutine Iine2(x1/y1/x2/y2/xr/yr/iflag)
c
c
c
c
c
c
c
c
c

c

c
c
c
c
c

c

This suoroutine was written and programmed by
A. C . 01 son

for use in the GARNET i
GARNET was developed to

nteractive graphics system.
perform resource mapping

and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM.

common /grapnc/ xmin/
zgr id(65000)* xmax/
i st at (65000) » nx/
X<16000)/ nxgd/
y(16000>/ delgrd/
into/ z i nt /
nbo Id/ I plot /
levmi n / I evma x /
i s w 2 / isw3/

double orecision xq/
dimension x1(2)/ y1

THIS SUBROUTINE COMPUTES THE POINT
TWO uINES GWEN IN POINT FORM.
I?LAG = 1 ^EANS THAT THE LINES

ym i n/ zm i n/
ynax / zma x /
ny / nz *
nygd/ ncell/
igrid/ icell/
z leve I » level/
dashl/ pcrang/
i f i t / i sw1 /
i s w4 / i s w5
yq

<2)/ x2(2)/ y2(2)

OF INTERSECTION BETWEEN

INTERSECT BETWEEN DATA POINTS
LFLA3 = 0 MEANS THAT THERE IS NO INTERSECTION BETWEEN THE

DATA POINTS

tol = .1 e-5*sqr t ( ( xaa x - xwin)**2 + (ymax - ymin)**2)
dx1 = x1 (2) - x1 (1 )
dy1 = y1 (2) - y1 (1 )
dx2 = x2<2) - x2(1)
dy2 = y2(2) - y2 ( 1 )

dy2*dx 1 ) .It. 
.1e-1Q) go to

100

203

i f (abs(dy1*dx2 -
if(abs(dx1> .gt.
xr s x1 (1)
yq = y2(1). + dy2/dx2*(xr
y r = r ouna( yq )
go to 300
if(abs(dx2) .gt. .1e-10) go to

.1e-10) 
100

go to 400

200
x r =
yq =
yr =
30 to 300
xq =
xq =
x r a
yq a
yr a
if(abs(dy1> .le.

x2(1)
y1 (1) * dy1 /dx1 *(xr -
r ound( yq)

x1

(y1(1)-y2(1))*dx1*dx2
xq/(dx1*dy2 - dy1*dx2)
round(xq)
y2(1) •»• dy2/dx2*(xr - x2(1))
round(yq>

i-t 0) yr x y1 (1 )

*dy2*dx 1 - *dy1 *dx2

090



if(abs(dy2) .le. -.1e-10) yr = y2(1) 
303 if((x1(1 )-xr)*(xr-x1 (2)) .It. - to I*absCx1 (2)-x1 (1) ) ) go to 400

i f ( (x2(1 >-xr)*(xr-x2<2)) .It. - to Uabs ( x2 ( 2 )-x2 (1 » ) go to 400
ifC(y1(1)-yr)*(yr-y1 (2)) .It. -tol*abs(y1(2)-y1(1))> go to 400
i f ( (y2d )-yr) *(yp-y2 (2)) .It. -t o I *abs ( y 2 ( 2 ) - y 2 (1) ) ) go to 400
i f lag = 1
ifCsqrt((x1(1)-xr)**2 + Cy1C1>-yr ) **2> .gt. tot) go to 310
xr, x1(1 )
yr = y1 (1 )
PC t u pn 

310 if(sqrt(Cxl (2>-xr>**2 + (y1(2)-yr ) **2) .gt. tot) go to 320
xr = x1 (2)
yr = y1(2)
return 

320 if(sqrt((x2(1)-xr)**2 + (y2(1)-yr)**2) .gt. tol) go to 330
XP = x2(1)
yr = y2(1)
pe t u rn 

330 if(sqrt((x2C2)-xr)**2 + (y2C2)-yr ) * * 2) .gt. tol) return
xr = x2(2)
y r = y2(2)
ret u pn 

40j i f lay = 0
re t u pn
end



logic.fortran 01/30/80 0923.8rew 31/30/80 0920,

subroutine logic(is)
c
c
c
c
c
c
c
c
c

This subroutine was written and programmed by

for jse in the
A. C . 01 son

GARNET interactive graphic
GAiRNtT was developed to perfo
and resource estimations for
RESOURCES DATA SYSTEM.

conmon /switch/ i SOD s / i c r t / i dum3 / i
c ommon / g r aph c /

zgr id(65000) /
i st at (65000) /
x(16000) /
yd 6000 )/
into/
noo I -it
I e v m i n /
ndi 3 /

common /bound/

common /files/

character* 3

J i i»ens i on

xmi n /
xmax /
nx /
nxgd/
de Igrd/
z i nt /
Iplot/
I evna x/
k t our /
xb(2QOOO/2)/
nocn ( 2 ) /
icnd(2) /
f i ln«1 /
f i Igrd/
f i lnn»1 /
f i Igrd/
x1 (2) /
x2(2)/

<~m resource
the NATIONAL

tek/i sdun( 6)
ym i n /
ymax /
ny/
nygd/
i g r i d/
z I eve I /
da sh I /
if it/
i smth/
y b C 20000/2 )
kod(2000/2)
kap(1 5*2) /
f i I n»2/
f i lobs
f i Inm2/
f i lobs
y1 (2)/
y2(2)

s system.
mapoi ng
COAL

z m i n/
zmax /
nz /
nee 1 1/
i eel I/
level/
p c r ang/
kset /
i cnt

/ nch(2000/2)/
/ i pa r ( 2) /

nptot (2)
f i Inm3/

f i 1 nm3/

ysav(50) /

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
100

1001

103?

data iblank/" "/ 
i sn = 3 - 1 S

Trie name of boundary chain no. 1 is- filnml
Tne nane of boundary chain no. 2 is filn«2
T o create a new boundary set/ enter a:

1 / if you want all of no. 1 a-nd/or no. 2
? » if you want only what is in both no. 1 and no. 2
3 / if you want only what is in no. 1* but not in no. 2
4 / if you want only wnat is in no. 2/ but not in no. 1

The name of the resultant boundary fil? is stored in filenm3

The value of iopt determines which set of boundary chains 
will be selected.

call newpag
cal I oelI
call anmode
write (6/1006)
for*at(" TO CREATE A .MEW BOUNDARY SET/ EMTER A:")
wri te(6/1001)
formatC' 1 / IF YOU WANT ALL THAT IS IN "/a8/



1003

1004

1009

1003

1005
c
c
c
c
c
c

102

1006
c
c
c
c

" AND/OR "*a3) 
write(6*1002) fiInm1*fiInm2 
formatC* 2 * IF YOU WANT ONLY WHAT IS IN BOTH "*a8*

" AND "*a8)
wr i t -(6*1.003) fi Inm1 *fiInm2 
formate* 3 * IF YOU WANT ONLY WHAT IS IN "*a8*

" 8UT NOT IN "*a8) 
wr i t e(6*10Q4) f i Inm1 * f i Inm2" 
formate' 4 , IF <OU WANT ONLY WHAT IS IN "*a3*

" 3UT NOT IN "*a8) 
write(6*1009) fiInm2*fiInm1 
wri te(6*1006)
call prompt("ENTER BOUNDARY COMBINATION CODE: "*33) 
read(5/1008) iopt 
f o r TI a t ( i 1 ) 
</r i te(6*1006)
call promptC'IF YOU WISH TO SAVE THIS FILE* ENTER NAME 
read(5*1005) filnmS 
format(a8)

Initialize the plot window and then plot all of the 
chains from the concatenated file. When the plot is 
finishes* tne Dell will sound so that the user may 
continue oy pressing the carriage return.

call crtbeg(xmin*xmax*ymin*ymax)
noc = noc h(i s )
j D =1
do 102 i = 1 * n o c
j I = jb + ncn (i*i s) - 1
call movea(xb(jo*is)*yo(jb*is) )
j bp = j D * 1
do 101 j s j b p * j I
call aasna(xb(j*is>*yb(j*is)* 1)

call bell 
call anmode 
forma t(2 a4)

Load tne descriptors for the specified logical 
comoination into the kap array.

•43)

f r "

120

130

140
1 50

* ao ( 4 / i s n ) =
i f ( i opt . ne .
kap(3*isn)=
kap(9*isn)=
kap( 10* i sn) *
«ap(11*isn)=
30 to 160
K ao ( 1 2* i sn) =
i f ( i o p t . n e .
k ap ( 1 2* i sn) =
go to 150
k ap ( 5 * i sn) =
i f ( i opt . ne .
kap(5*isn)=
go to 150
i f ( i opt . ne .
<ap(3*isn)=

"om "
1 ) go
It H

" uni"
"on "

t» n

it i>

3) go
"not "

•• if

4) go
"not "

2) go
" in"

to 120

to 130

to 1 40

to 100



213
c
c
c
c
c
c
c
c
c

220
c
c
c
c

Kap(9/isn)= "ters"
kap(10/isn)= "ecti"
kap(11/isn)= "on "

3egin the process of selecting those chains from the 
concatenated boundary (is-th) array which meet the 
requirements for the Logical (iopt) selection.

noc indexes and counts the number of chains 
Deing selected.

np indexes and counts the total number of points 
oeing selected.

nc is the total numoer of chains to be processed 
from the concatenated (is-th) array.

noc =0
np =0
nc = noch(is)
call czaxisd)

Scan through the chains in the concatenated (is-th) array. 
Select those chains wnose kod values correspond to 
criteria specified by the value of iopt and store the 
selected chains in the isn-th array.

do 300 i =1/nc
jl s jo+ncn(i/is)-1
if(iopt .ne. 1) go to 210

A union between region no. 1 and region no. 2 has been specified. 
Select those boundary chains from region no. 1 which lie outside 
region no. 2 (kod = 3) ana those boundary chains from region no. 
wnich lie outside region no. 1 (kod = 4). In addition/ select 
those coincident boundary subchains such that region no. 1 and 
region no. 2 both lie on the same side of the subchain (kod = 5).

i f(kod(i/is) 
kod(i/is) 

go to 3QO 
i f(i opt .ne .

. eq, 

. eq.,
3 
5)

, or 
go

k od(i /is) 
to 250

.eq. , o r,

2) 30 to 220

*n intersection between region no. 1 and region no. 2 has been 
specified. Select those ooundary chains from region no. 1 which 
lie inside region no. 2 (kod s 1) and those boundary chains from 
region no. 2 which lie inside region no. 1 (kod s 2). In addition 
select tnose coincident boundary subchains such that region no. 1 
and region no. 2 both Lie on the same side of tne suochain 
(kod = 5).

i f(kod(i/i s) 
kod(i/i s) 

go to 300 
i f(i opt .ne .

,eq,
,eq.

1 
3)

.or. kod(i/is) 
go to 250

i eq, ,o r

3) go to 230

An intersection between region no. 1 ana everything outsiae of 
region no. 2 n a s oeen specified. Select those boundary chains 
from region no. 1 which lie outside region no. 2 (koa = 3) and



230
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c 
c 
c
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
250

260
300

those oounaary chains from region no. 2 which Lie inside 
region no. 1 (kod a 2). In addition/ select tnose coincident 
chains such that region no. 1 and region no. 2 Lie on opposite 
sides of the suochain (kod = 6).

if(kod(i/'is) 
kod(i/is) 

go to 300 
if(icpt .ne.

eq 
eq

2 
6)

.or. kod(i/is) 
go to 250

eq

go to 9999

An intersection oetween region no. 2 and everything outside of 
region no. 1 has been specified. SeLect those boundary chains 
frotn region no. 1 wnich Lie inside region no. 2 (kod = 1) and 
those boundary chains from region no. 2 which lie outside 
region no. 1 (kod * 4). In addition/ select those coincident 
s-jochains such that region no. 1 and region no. 2 Lie on opposite 
siaes of the boundary subchain (koo = 6).

If there is not a kod value of 1/ 2/ 3/ 4/ 5/ or 6 associated 
with every chain in the is-th array* then the array is not a 
legitimate concatenated array and an error exit to statement 9999
will oe taken.

i f ( kod( i f i s ) 
k o d < i / i s ) 

jo to 300

.eq, 1 

.eq. 6)
.or. kod(i/is) 
go to 250

eg or

A chain meeting the criteria specified by tne value 
has oeen selected. Load this chain into the isn-th 
and also load the nch value associated with this 
chain into the isn-th array of nch and the kod 
value into the corresponding position of the isn-th 
of kod .

of iopt
array

array

Also/ the selected cnain will be overplotted on the boundary 
display in bold outline with a solid Line denoting that the 
chain bounds region no. 1 and a dasned Line denoting that the 
cnain bounds region no. 2.

noc = noc + 1
call moveaC x b ( jb/ i s) /yo< j b/ i s) )
nch(noc/isn) = nch(i/is)
kod(noc/isn) = kod(i/is)
itest = mod (kod ( i /i s ) /2 )
do 260 j =j b/ j I
no = np + 1
xo(np/isn)= xb(j/is)
yo(np/isn)= y o ( j / i s. )
if(j .eq. jb) go to 260
if(itest .eq. 1)
ifCitest .eq. 0)
con t i nue
jb = j I -»•
not o t ( i sn ) = np
noch(isn) = noc

call dr awa ( xo ( np/ i sn) /yb (np/ i sn) ) 
call dasha (xb (np/ i sn) /yb (np/ i sn) / 3 )

1

The bell will sound and the cursor will appear on the screen. 
Locate the cursor at a position in tne- boundary plot to select 
an ^rea to oe included as part of the region of interest. To 
enter this point/ press the letter "i" on the terminal keyboard

OS 5



c 
c 
c 
c 
c 
c 
310

Depending upon the numoer of boundaries crossed/ all bounded 
regions will be eitner included or excluded as part of the 
region of interest/ based on their relationship to the region 
located by tne cursor. The-value of ipar is set to establish 
the parity of.the regions for inclusion or exclusion.

cal I Del I
call movabsd/31QO/(3-i tele) **2)
call anmode

cSS read(5/1006) 
c$£ writ e(6/10Q7)
C$51007 formatC' PLACE THE CURSOR INSIDE THE"/ 
cSS " REGION YOU WISH TO INCLUDE"/ 
c$i " ANU DEPRESS THE 'i 1 KEY.") 
c$S call stty("-*odes"/"*erkl/ctl.char") 
cS$ call vcursr(itest/xin/yin) 
cSS call stty("-modes"/"erkI/"ctl.char") 
c?6 ifCitest .ne. 105) go to 310 
c$$ ipar ( i sn) = 0•
c?$ call insideCisn/inout/xin/yin) 
cSS ipar(isn) = 1 - inout 
c$S call shade(isn) 
c SS call anmode

i crt = 1
call complt(i sn)
icrt =0 

cSi read(5/1006) itest
return

9090 ^rite(6/1111)
1111 format U" YOU DID NOT SPECIFY A VALID BOUNDARY", 

" COMdlNATION CODE."/" THE BOUNDARY"/ 
" COMBINATION PROCEDURE IS TERMINATED."/)

return
end
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call czaxis(O) 
call chr s i z(4) 
call anmode 
write(6*1004) 
call ch r s'i z ( 3 ) 
call movabs(352*150) 
call anmode 
wri te(6/1005) 
call <nov3bs(256*85) 
call an in ode 
wr i t e(6*1uOo) 
call movaos(300*20) 
call anmode 
wri t e(6*1007) 
return 

1031 formatC' GARNET")
1002 formatC' created by")
1003 formatC1 A. C. OLSON")
1034 formatC' for the")
1035 formatC' NATIONAL") 
1006 format(" COAL RESOURCES' 
1037 formatC* DATA SYSTEM") 

end

OG8



roe s sag.fort ran 01/30/80 1110.3rew 31/30/80 111G

suoroutine messag
c
c
c
c
c
c
c
c
c

1033

303
1005

Tnis subroutine was written and programmed
A . C . 0 L son

for use in the GARNET interactive graphics

by

system.
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL
RESOURCES DATA SYSTEM.

dimension IptdSOO)
common /surfac/ xobdSOQ)* yob(1500)*

ztdSOO)* zoodSOO)/ residudSOO)
m* n * np *
per d* r esuro* n t c*
npc * rnsqs msq2*
msq3* «sq4* sig

comm'on /graphc/ xmin* ymin/
zgrid(65000)* xmax* ymax*
istat (65000) * .nx* ny*
x(16000)* nxgd* nygd*
ydoOOO)* delgrd* igrid*
into/ zint* zlevel*
noold* Iplot* dashl*
levmin, levmax* ifit*
isw2* isw3* - isw4*

common /baud/ ibaud
wr i te(6*1C03)
formatC/" THE DATA VALUES WHICH EXCEED 3 TIMES
" SQUARE ERROR ARE : " / /7x* "X08"*9x ," Y08"*9x * "Z08
5 x/ "--.-.--.-- ",5x, -------- "/Sx*"---""-""1 " *5x*"----
err = 3,*sig
do 300 i=1*np
Lpt ( i ) = 0
i f ( abs ( r esi du ( i ) ) .Le. err) go to 300
Lpt ( i ) = 1
write(6*1004) xob(i)*yob(i)*zob(i)*residu(i)
con t i nue
format(/" THE DATA VALUES WHICH EXCEED 2 TIMES
" SQUARE ERROR ARE :"/ / 7x * "X06"* 9x *" YOB" *9x *"Z08

COAL

f

zm i n*
zmax *
nz *
nc e I L *
i eel L,
level*
pc rang*
i su1 *
i s w5

THE ROOT MEAN
"*7x*"ERROR
-")

"/

THE ROOT MEAN
"*7x, "ERROR "/

400

rfrite(6,1Q05)
err = 2.*sig
Jo 400 i=1,np
i f(L pt(i) .ne^ 0) go to 400
if(aos(residu(i)) .Le. err) go to 400
write(6/1004) xoo(i),yob(i),zob(i)/residu.(i)
c o n t i n u e
format(2<5x,f7.3),5x,f7.l,3x,f7.1)
c a L L hdcopy
caL L ini 11(i oaud/10)
wri te(6/1002)

OS3



1032 format<//" THESE DATA VALUES WILL ALSO dE DISPLAYED ON THE"/ 
" FOLLOWING CONTOUR PLOT FOR EDITING."/
" TO DELETE A VALUE FROM THE DATA FILE* PLACE THE CURSOR ON"/ 
" THE POINT AND PRESS THE ""o ltft KEY."/
" TO CHANGE A DATA VALUE/ PLACE THE CURSOR ON THE POINT AND"/ 
" PRESS THE ""C"" KEY. THE DATA VALUE MUST 3E THEN ENTERED"/ 
" FOLLOWING THE PROMPT FOR ""VALUE."""/
" TO PROCEED TO THE NEXT STEP IN THE EDITING PROCESS/ PRESS"/ 
" THE ""M"" KEY..") 

return 
end

ICO



obs in.fortran 01/30/80 0923.3rew 31/30/80 0920,

200

1005

subroutine obsin(c)

This suoroutine was written and programmed by
A. C. 0 I son

for use in the GARNET interactive graphics system, 
GARNET -as developed to perform resource mapping 
ana resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

cnaracter* 3 f i Inm1 *f i I nm2 » f i ln«3*f i Igrd* f i lobs* f i Inam
d i nens i on c(69)
common /switch/ i sobs * i sdum ( 9)
common /files/ f i I nm 1 * f i I nm2 * f i I nm3 <
c ommon /surfac/

zt(1500 )*
m*
per a*
npc *
msq5 *

common /i^raphc/
zgr id(65000) *
ist at (65000) *
xd 6000) *
yd 6000) *
into*
nbo Id*
lev m i n *
i s*2 *

c omm on /corner/
50 call prompt ("NAME C

read(5*1Q03) f i Inan
1003 format(a8)

xobdSOO )*
zobdSOO )*
n*
re sum*
usq*
«sq4 f
x m i n /
xmax *
nx *
nxgd*
delgrd*
z i nt *
Iplot *
I e vma x *
* t our *
x c orn (4 > *

F OBSERVED POINT

r f i I 9 rd * f i lobs
yobdSQO )*
residudSOO )*
np*
nt c*
msq2*
s i g
ymi n*
y ma x *
ny*
nygd*-
i gr i d*
z level *
dash I*
i f i t*-
i s»th*
y corn (4 )
FILE:- "*29)

zm i n*
zmax *
n z *
ncel 1 *
i eel I*
1 eve I *
pc r ang*
i sw1 *
i cnt

i f(f i Inam.eq." ".and.filobs.eq."
i sob s = 1
if(filnam.eq.filobs) return
ifCfilnam.eq." ") return
i f ( f i I nam . ne . "none ") go to 200
i sobs=Q
return
call assoc(22/filnam*"si ** >

') go to- 50

x corn*ycorn 
format (3 i5/7f10.4/8f10.4>
read(22*1005*err=100)
read(22*1005*errs100)
read(22*1305*err=1QO)
format(6e12.5)
rew i nd 22
call assocScIoser(22)
filoos=filnam
return

(xob(i)*yob<i)*zoo(i)*i=1*np)
(residu(i)*i=1 *np )
c

101



100 call assocScLoser(22)
jo to 50
entry OD sout(c)
write(6*1002) 

1002 formatC" A-NEW OBSERVED POINT FILE IS BEING CREATED* PROVIDE")
call prompt ("NAME OF OBSERVED POINT FILE:' ",29)
read (5,1003)f i Inam
call assoc(21,filnam,"so ")
if(aos(xmax - xmin) .gt. 0. .ana. abs(y»nax - ymin) ,gt. 0.) go to 150
x.itin = amin1(xcorn(1),xcorn(2),xcorn(3),xcorn(4))
xmax = amax1(xcorn(1),xcorn(2),xcorn(3) t xcorn(4))
ymin = amin1(ycorn(1)/ycorn(2) ty corn(3),ycorn(4))
>max = ama x1(ycorn(1)/ycorn(2),ycorn(3),ycorn(4)) 

159 wr i t e (21 / 1 00 A ) np, m* n / xmi r\ f xmax / ymi n , ymax / ZIK i n , zmax ? s i gt 
xcorn,ycorn

write(21,1005)(xob(i),yob(i),zoo(i),i=1,np)
write(21,1005)(residu(i),i=1,np)
wri te<21,1005) c
call assocScLoser(21)
filjos=f
return

1C2



outlin.fortran 01/30/80 0923.8rew 01/30/80 0920.

suaroutine outIin(radrel/nocirp)

This subroutine was written and programmed by
A. C. 01 son

for use in trie GARNET interactive graphics system, 
GARNET was developed to perform. resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /surfac/
ztdSQO)/
m/
pe r d/
npc /
msq3 /

common /graphc/

xob(1 500)
zobd 500)
n /
re sum/
msq/
msq4/
xmi rv/

zgr i d ( 65000 )/ xiaax/
i st at (65000) * nx/
x(1 6QOO)/
yd 6000) /
into/
nbo Id/
I e v m i n /
i sw2 /

common /bound/

nxgd/
de Igr d/
z i nt/
Iplot /
1 e vrna x/
i sw3/

xb(20000/2)/
noch ( 2 ) /
i cnd(2 ) /

/ yobdSOO) /

/ residud 500) /
np/
n t c /
msq2 /
sig
yat n/-
ymax /
ny/
nygd/
i gr id»
i level /
dash I/
i f i t/-
i sw4/

yb(20000/2)'»
kod(2000»2)/
kapd 5/2)^

z m i n*
zmax *
nz /
ncel I/
i ce 1 I/
leve I /
pc r ang/
i sw1 »
i sw5

nch<2000/2)/
i par ( 2 ) /
np tot (2 )

THIS SUBROUTINE COMPUTES THE RESOURCE BOUNDARIES*. GIVEN A 
SET OF OBSERVATION POINTS <XOB( I ) t Y08(I»o A RADIUS FOR 
•RELIABILITY OF MEASUREMENT/ RADREL* AND REGIONS SOUNDED 
EXTERNALLY OR INTERNALLY BY POLYGONS/ THIS SUBROUTINE COMPUTES 
THE BOUNDARY OUTLINES WHICH LIE IN ACCEPTABLE POLfGONALLY 
DEFINED REGIONS BUT DO "JOT LIE WITHIN THE RADIUS' OF RELIABILITY 
OF AMY OF THE OTHER OBSERVATION POINTS.
INOUT

INOUT

INSAV

1 INDICATES THAT A BOUNDARY POINT LIES OUTSIDE ALL 
OTHER RELIABILITY- CIRCLES* BUT INSIOE ALL 
ACCEPTABLE POLYGONALLY DEFINED REGIONS.

0 INDICATES THAT A BOUNDARY POINT LIE'S INSIDE AT 
LEAST ONE OTHER RELIABILITY CIRCLE/' OR ELSE 
OUTSIDE THE ACCEPTABLE POLYGONALLY DEFINED 
REGIONS.

THE INOUT VALUE FOR THE PRECEDING BOUNDARY POINT.

i n r e g 
i f I ag
i s 
nc
xnc 
x r ad 
do 900

= 0
* 2 
* noc i r p + 1
3 noc i rp 
= 6.2331353/xnc 

i =1 /np

1C3



do 900 k=1/nc
j j = np + 1
dqk = k - 1
dqk = • x r ad*dqk
xc = xob(i) + radrel*cos(dqk)
yc = yob(i) + radreL*sin(dqk)
ifCCxmin - xc)*(xc - xmax) .It. 0.) go to 200
if((ymin - yc)*(yc - yraax) .It. 0.) go to- 200 

c
c THE FOLLOWING STATEMENTS TEST FIRST Of ALL TO SE€ IF THE 
c BOUNDARY POINT ON A CIRCLE, (XC/YC)/ LIES WITHII* AN ACCEPTABLE 
c POLYGONALLY DEFINED REGION. IF SO/ THE POINT IS' THEN TESTED 
c TO OETE3MINE IF IT LIES OUTSIDE ALL OTHER RELIABILITY CIRCLES, 
c IF A CIRCLE CROSSES OVER THE BOUNDARY OF ANOTHER! CIRCLE OR A 
C POLYGON/ FIND THE INTERSECTION* (XI/YI). 
c

distmx = 2.*radr et
do 100 j =1 /np
i f(i .eq. j) go to 100
dist = sqrt((xc - xob(j))**2 * (yc - yob(j))**2)
ifCdist .ge. distmx) go to 100

100

c
c
c
c
c
c
c
c

3 j = J
distmx = dist
c on t i nue
iMdistmx . I e . radret) go to 200
j j = np + 1
if<kap(15/1) ,ne. "no") call ins i deSins 1 ic ( i s
ifCinreg .*q. 0) go to 200

THE BOUNDARY POINT/ (XC/YC), LIES OUTSIDE ALL OT-HER

/inreg/r. c/yc)

RELIABILITY
CIRCLES/ 3uT WITHIN ALL ACCEPTABLE POLYGONALLY DEFINED REGIONS.
IF THE PRECEDING POINT IS OF THE SAME STATUS/ BR-Ay A
BETWEEN THE TWO POINTS. OTHERWISE* PROCEED TO LOGIC
THE INTERSECTION OF ONE OF THE POLYGONAL OR CIRCULAR
WITH THE LINE SEGMENT BETWEEN THE TWO POINTS.

i nou t = t
i f ( k .eq. 1 ) go to 800
x i = xsav
y i = ysav
if(insav .ne. 1) go to 300
if(k .eq. 2) call dr awsSmove < x sav/y sav)

LINE
TO FIND
BOUNDARIES

call drawsCxc/yc)
go to 800 

c
C THE BOUNDARY POINT, (XC/YC), LIES INSIDE AT LEAST ONE OF THE 
c RELIABILITY CIRCLES/ OR OUTSIDE THE ACCEPTABLE POLYGONALLY 
c DEFINED REGIONS. IF THE PRECEDING POINT IS OF T«HE SAME STATUS/ 
c NO LINE IS DRAWN. THE POINTS ARE SHIFTED/ AND A« NEW POINT IS 
c CALCULATED AND TESTED. IF THE STATUS IS DIFFERENT/ PROCEED TO 
C LOGIC TO FIND THE INTERSECTION OF THE POLYGONAL OR CIRCULAR 
c BOUNDARY WITH THE LINE SEGMENT BETWEEN THE TWO POINTS, 
c 
200 inout = 0

xi = xc
yi = yc
ifCinsav .eq. 0 .or. k .eq. 1) go to 300 

c 
c THIS IS THE LOGIC FOR DETERMINING THE INTERSECTION.

1C'}



c FIRST TEST TO SEE IF CIRCLE INTERSECTS WITH POLYGON.
c
300 if(*ap(15*1) .ne. "no") call bndint(xsav*ysav*xc*yc*xb*yo*iflag*is)

ifCiflag .eq. 0) go to 400
x i = . xb
yi = /b 

c
C IF THE CIRCLE IN QUESTION INTERSECTS WITH A POLYGON* ALSO 
C TEST 10 SEE IF IT INTERSECTS WITH ANY OTHER CIRCLES WITHIN 
C THE POLYGONAL REGION. IF SO* THE POLYGONAL INTERSECTION 
c POINT WILL 3E REPLACED WITH THE INTERSECTION WITH THE OTHER 
C CIRCLE. 
C
400 if(jj .'3t. np .and, jjsav .gt. np) go to 600
c
c DETERMINE THE POINT OF INTERSECTION WITH THE OTH€R CIRCLE.
c

j k = J J

if(insav .It. irrout) jk - jjsav
cat t cirint(xsav*ysav*xc*yc*xob(jk)*yob(jk)*radrel*xs1*ys1/ 

x s2*ys2* i nt)
if(int .eq. 0) go to 600
if((xsav - xs.1)*(xs1 - xc) .It. 0.) go to 500
if((ysav - ys1)*(ys1 - yc) .It. 0.) go to 500
x i = x s 1
yi = ys1
•30 to 600 

500 if((xsav - xs2)*(xs2 - xc) .It. 0.) go to. 600
if«ysav - ys2)*(ys2 - yc) .It. 0.) go to 600
x i = x s 2
yi = y s2 

c
c TEST TO DETERMINE IF A RELIABILITY CIRCLE INTERSECTS THE MAP 
c EDGE. IF SO/ DETERMINE THE INTERSECTION POINT AND USE IT TO 
C TERMINATE THE RELIA8ILITY BOUNDARY. 
C 
600 ifCxi .le. xmax) go to 610

yi = ysav. * (yc - ysav)*(xmax - xsav)/(xc - xsav)
x i = xmax
jo to 620 

610 if(xi .ge. xmin) go to 620
yi = ysav + (yc - ysav)*(xmin - xsav)/(xc - xsav)
x i = xmin 

620 if(yi .le. ymax) go to 630
xi = xsav * (xc - xsav)*(ymax - ysav)/(yc - ysav)
y i = ymax
yo to 640 

630 ifCyi ,ge. y»in) go to 640
xi = xsav •*• (xc - xsav)*(y«in - ysav)/(yc - ysav)
y i = y m i n 

c
c IF THE LINE SEGMENT FROM THE BOUNDARY OF A CIRCLE MOVES OUT OF 
c A RESTRICTED REGION* PLOT THE LINE SEGMENT TO THE INTERSECTION, 
c 
640 if(insav .It. inout) go to 700

call drawsSmove(xsav*ysav)
calldraws(xi*yi)
go to 800 

c 
C IF THE LINE SEGMENT FROM THE BOUNDARY OF A CIRCLE MOVES INTO



C A RESTRICTED REGION, SKIP TO THE I NTER S EC T I ON AND THEN PLOT THE
C THE REMAINDER OF THE LIME SEGMENT.
c
700 call dra wsimo ve ( x i , y i )

call dr a ws ( x c/y c ) 
c
C SHIFT THE POINTS AND THE STATUS VALUES AND PROCEED TO PROCESS 
C THE NEXT POINT. 
c

insav
j isav
x sa v

300

900
ysa v
con t i nue
return
end

inout 
j j 
x c 
y c



path.f o r t ran 01/30/80 0923.Srew 01/30/80 0.920,

suoroutine path(klose)
c
c
c
c
c
c
c
c
c

1 00

10

This subroutine was written and
A. C . OLson

programmed oy

for use in the GARNET interactive graphics system.
GAtiNET was developed to perform resource mapping
and resource estimations for tne NATIONAL COAL
RESOURCES DATA SrSTEM.

common /index/ nx1* nx2*
nx gmf ny gm*

common /graphc/ xmin* ,
zgr i d(65000) *• xmax*
ist at (65000) , nx*
xdoQQO), nxgd*
yd6000>* delgrd,
into* 2 i nt *
noo Id* LpLot *•
levm i f\t I e vmax /
i sw2 * it tour *

dimension ' 1 h ( 4) *
x i = x(1 )
yi = y (1)
test = delgrd
i coun t = 1
if(ismtn ,eq. 1) call snoot h <x i *y i *1
qix = igrid/ny - nx1 + 1
qiy = «od< i gr i d*ny) - ny1
igdny = igrid + ny
z 1 ( 1 ) = zgridCigrid)
z1(2) = zgr i d ( i gr i d+1 )
z1p3) = zgr i d( i gdrvy + 1 )
z1<4) = zgrid(igdny)
do 10 i=1,4
ii = mod ( i - i nt o+3*4 ) + 1
z2(i i ) = z1 (i ) .
Lh ( i i ) = 0
if(z2(ii) .gt. zlevet) Ih(ii) = 1
if(lhd) + Lh(2) * th(3) + lh(4) .eq

ny 1 * ny 2*
xorig* yorig

ymi n* zm i n*
yrnaxs zmax^
ny* n z *
nygd^ ncelL*
igrid^ icell^
z level / 1 eve I *
dashlr pcrang/
ifit^ Kset*
i smth^ i cnt
z1(4)v z2(4)

)

. 0) go to 40
c 
c 
c 
c 
16

TEST TO S£t IF CONTOUR LINE EXITS FROM OPPOSITE SIDE OF THE 
SRIO CELL.

if(lnd) .ne. lh(2) .and, lh<3> .ne. IhU)) go to 40 
if(lh(1) .ne. lh(2) .or. lh(3) .ne. lh(4)) go to 20 
iout = .-nod(into*1*4> + 1
go to 50

TEST TO SEE IF CONTOUR LINE EXITS FROM THE RIGHT EDGE OF THE 
SRIO CELL.

•1O7
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20
21

i f (I
iout

h(1 ) .ne. lh(2))
= mod ( i nt o+2

go
,4)

to
+

30
1

go to 50
c
c
c
c
30
31

c
c
c
c
c
c
c
c
40

41

TEST TO SEE
GRID CELL.

IF CONTOUR

i f ( Ln(3)
iout
go t

LINE EXIT

.ne. Lh(4) )
- mod ( i n t o.

o 50

IT IS POSSIBLE
FROM EITHER THE
OF THE CONTOUR
FIT TO THE FOUR

FOR THE

L
RlbHT
I N E AT

4
go
) +

CONTOUR
OR THE
THE

s

to

L
LEF

1

FROM

40

INE TO
T

ENTRY
GRID POINTS.

USED TO DETERMINE THE SIDE
THE

OF THE

SIDE.
POINT
SLOPE
GRID

THE I

EXIT-
DE

BY M
INF

CELL
CONTOUR LINE WILL EXIT.

X X

/y
if ( i
if (i
X X

go t
i f ( i
X X

n to
n t 0

0 43
nto

s
s

.
•

s

.

x i -
y i -

eq. 4)
ne. 1)

xo ri
yori
go t
yo t

delgrd -

ne. 2)

9
g
0
0

- q i x*de Igrd
- qiy*delgrd
43
41

yy

go to
" decgrd -

42
X X

go to 43
42
43

XX

a
=
a

yy
z2(1 )

LEFT EDGE OF THE

THE GRID CELL 
DETERMINE THE SLOPE 
MEANS OF A BILINEAR 

RMATION IS THEN 
THROUGH WHICH THE

44

50
210

220

230

o = (z2(4) - 
c = (z2(2) -

i f(aos(c+d*xx > .le.
-b/(c

gt. Q.) 
It . 0. ) go to 
. 5*delgrd) go to 21

slope =
ifCslopi?
i f (s Lope
if (xx .gt
go to 31
go to (210*220*230,240), iout
zpl = z1 (1) - z Level
zo2 - z I eve L - z1 ( 2)
qinc = .5
i f (abs(zpH-zp2> .gt. 0.) qinc
xi = xorig + delgrd*qix
yi ~ yorig + delgrd*(qiy
if(icetl .Le. nygd*nx1) go to
go to 300

z1 (2) - zlevel 
z Level - z1 (3) 
.5

gt. 0.) qinc 
* delgrd*(qix

z2(-1))/delgrd
z2(1))/delgrd
z2(2) + z2(3) - z2(4))/delgrd**2
0.) yo to 44 

d*xx) 
go to 21 
go to 31

= zp1/(zp1 * zp2)

+ qinc) 
400

zp1
zp2
qinc
if(3bs(zo1»-zp2)
xi = xorig
yi = yorig + delgrd*(qiy
i f ( »od( i c el L-1 ,nygd) .ge. ny2 -
30 to 300
zp1 = z1(3) - zlevel
zp2 - z I eve I - z1 (4 )
qinc = .5
i f ( abs ( zp1 +zp2 ) .gt. 0.) qinc
xi = xorig * delgrd*(qix

zp1/(zp1 
qinc) 
1.) 

2) go to

= zp2/(zp1
+ 1.)

zp2)

400

zp2)
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240

300

310

32J

330

340

400

41 J

420
500

430

yi = yorig * delgrd*(qiy 
ifCicell .gt. nygd*(nxgm - 1)) 
go to 300
zp1 = z1 (4) - z level , 
zp2 =* zlevel - z1 (1 ) 
qinc = .5
i f ( abs (z p1 +zp2 ) .gt. 0.) qinc 
x i = xorig * delgrd*(qtx 
yi = yorig * d«lgrd*qiy 
if(mod(icell/nygd) ,eq. ny1) go 
istat(icell) = istat(icell) * 
test = sqrt((x(1) - xi)**2 
if(test .le. .00l*delgrd) go to 

ne. 1) jo to 310
3
igrid - ny
icell - nygd

* qinc) 
go to 400

= zp2/(zp1 
* qinc)

+ zp2)

to 400 
iout - 1
(yd) - yi)+*2> 

400
ifCiout
into
igrid
icell
go to 340
if(iout .ne.
into = 4
igrid = igrid +
icell = i eel I +
go to 340
if(iout .ne. 3) go

2) go to 320

to 330
into = 1
igrid = igrid •*• ny
icell = icell +nygd
go to 340
into =2
igrid = igrid - 1
icell = i eel I - 1
istat(icell) = 4*into
i count = i count + 1
x ( i count ) = xi
y ( i c ount ) = y i
go to 100
icount = icount + 1
if(klose ,eq. 1 .and.
x ( i count ) = x i
y ( i c ount ) = y i
ifCtest . le. «OG 1 *delgrd> call
ifCicount .le. 3) go to 430
ifCismth .ne. 1) go to 430

icount .le. 6) return

cc loc k (are>a*xs y/ i count )

410 i =1 i count 
= 16000 - 
= x( i ) 
= yd) 

i =1 / i count 
=1 6000 -

icount •*• i

i count + i

go to 420

do
ix
x ( i x )
y( i x)
do 420
i x
i c = i
ifCic .ne. icaunt)
i c = -1
ifCtest .le. ,001*delgrd) ic
call smooth(x(ix)/y(ix)*ic)
call curveC i cnt )
inout=-1
if(tetour ,eq. 1 .or. uset
return
icnt = ic ount
go to 500

= 0

.It. 0) call coni nSconou t (k I os'e/ i nou t )

1C9



end
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planar.fortran 01/30/80 0923.8rew 01/30/80 0920.

suoroutine p I anar(gfact)

This subroutine yas written and programmed by
A . C. 01 son

for use in the GARNET interactive graphics system, 
GARNET wias developed to perform resource mapping 
and resource estimations for tfte NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /surfac/ xob(15QO)*
zt(1500>* zoodSOO)*

per d * resum^
npc t T» s q*
m s q 3 t its q4 r

common /graphc/ xmin*
zgr id(65000) r xaax*
i st a t (65000) r nx*
xdiOOO)* nxgd*
y(1600Q>, delgrd.
into* zint*
nbold* Iplot*
1 evm t n* 1 e vmax t
i sw2 f k tour /-

dimension suro(3*3)x
dimension ul<3/3)*
dimension indx(24) x
zmin = 1.e20
zmax = -1 . e20
maxpts = 16
if(np .ge. 4 .and. np ,le. 24)
dmax = sqrt((xmax - xmin)**2
do 200 j=1/nx
XX = j - 1

xx = xx*delgrd * xmin
do 200 i=1,ny
yy • - i - 1
yy = yy*delgrd +• ymin
i nde x = ( j -1 ) *ny + i
sum* - 0.
sum w x = 0.
sumwy = 0.
sum w z = 0 .
Sumwxx * 0,
sunwxy = 0.
sumwyy = 0.
sumwzx * 0.
sumwzy = 0.
di s t fix = dmax
•jo 50 k = 1»np
dista = sqrt((xob(k) - xx)**2

yobdSOO) ,
residud 500)/

nt c t
msq2x
sig
yain/- zmin^
ymaxx zmax r
ny / n z r
nygd/- nee I I r
i g r i d> i c e 1 1 r
zlevel/ level*
dash 1 f pcrang*
i f i t /• i s«1 /
i s*th» i en t
b(3)
soln(3)
di s t (24 )

maxpts * np
+ (yfnax - y«in ) **2 )

•

•»• (yob(k) - yy )**2)

111
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pit chn.fort ran 01/30/80 0923.3rew 01/30/80 0920,

suoroutine pltchn(is)

T r,is subroutine was written and programmed oy
A. C. 01 son

for use in the 3ARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

c omrnon / graph c /
zgr i 0(65000)*
i st at (65000) *
x(1 6000> /
y(16000)*
into/
nbo I d/
le vm i n *
nc i g*

common / bound /

x «in*
xmax *
n x /
n xgd/
de Igr d*
z i nt *
Iplot/
I evmax*
i sw3*
xb(20000*2)*
noch(2)*
icnd(2)*

y mi n*
yma x /
ny/
nygd*
i gr id
z I eve
dashl
i f i t *
i smth
yb(20
kod(2
kap(1 5/2)/

This subroutine is designed to scan through tne 
array and olot each chain on the CRT display*

zroi n*
zmax*
nz/
nee 11 *
icell/
level*
pc rang*
kset/
i sw5
nch(2000*2)
i par(2)*
nptot(2)

is-th chain

noch(is) gives tne total number of chains in the is-th 
array.

nch(i,is) gives the number of points in the i-th chain 
of the is-th array.

jb indexes the beginning point of the chain, 

jl indexes the last point of the chain.

jo = 1
nc = noch (is)
do 200 i =1/nc
if(ncn(i*is) .It. 0) return
jl = jb*nch(i*is)-1
xx1 = xo(jb*i s)
yy1 = yb(jb*is)
jbp = jb + 1
call draMsimove(xx1*yy1)
do 150 j=jbp*j I
xx2 = xb(j*is)
yy2 = yb(j*is)
t1x = (xaiin - xx1)*(xx1 - xmax)
t2x = (xmin - xx2)»(xx2 - xmax)
t1y = (ymin - yy1)*(yy1 - ymax)

1JLm



c 
c 
c 
c 
c 
c 
c

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
10

20

If botn points of the boundary line segment are within the 
rectangular frame* plot tne entire line segment.

t2y (ymin - yy2)*(yy2 - ymax)

50
if(t1x .ge. 0. .and. t2x .ge. 0. .and.

11 y .ge. 0. .and, t2y .ge. 0 -. > go to
t3x = (xx1 - xmin)*(xmin - x x 2)
t4x = (xxl - xmax)*(xmax - xx2)
t3y = (yy1 - ymin)*(ymin - yy2)
t4y = (yy1 - /max)*(ymax - yy2>

If tne ooundary line segment does not intersect the vertical 
lines througn xmin or xmax * nor the horizontal lines 
through ymin or ymax / skip to the next line segment ; 
the boundary chain.

i n

if(t3x .It. 0. .and. t4x .It. 0. .and. 
t3y .It. 0. .and. t4y .It. 0.) go to 100

If one of the endpoints of the boundary line segment 
ties within the rectangular frame* proceed to the 
logic for determining the intersection with 
and plot the portion of the line segment 
the frame.

the frame 
that is inside

if((t1x .ge. 0. .and. tly .ge. 0.) .or.
( t2x

X XIB

yym
t4x
t4y

.ge.
=
=

=

0. . and . 
.5*(xx1
.5*(yy1 
(xmin -
(ymin -

t2y .ge. 
+ xx2)
* yy2)
xxm)*(xxm
yym) * ( yym

0.)) g

- xmax )
- ymax )

to 10

If ooth end points of the ooundary line segment lie 
outside of the rectangular frame* and a test of the 
midpoint of the line segment shows that it/ too* is 
outside the frame* then proceed to logic for processing 
the next line segment.

if(t4x .It. 0. .or. t<+y .It. 0.) go to 100

A part of tne ooundary line segi»ent lies within the 
rectangular frame. Start with the first point of the 
line segment (itest = 0) and find the closest frame 
intersection. If the point lies within tne fcame* an 
intersection will not be computed and the value of 
(xx*yy) will be that of the first endpoint. Then 
process the second endpoint (itest = 1) and find the 
closest frame intersection. If this point li«s within 
the frame* an intersection is not computed and the 
value of (xx*yy) remains that of the second endpoint. 
A move to the first value of (xx*yy) and a draw to the 
second value of (xx*yy) draws that portion of the 
line segment lying within the frame.

= xx 1xx
yy = y/1
i test = 0
if((xmin - xx)*(xx - xmax) .ge. 0.) go to
if((xx1 - xuin)*(xmin - xx2) .gt. 0.) xx

30 
x«in

4 4



if((xx1 - xmax)*(xmax - xx2) .gt. 0.) xx = xraax
if(abs(xx2-xx1) .gt. 0.) yy = yy1 + (yy2-yy1>* ( xx-xx1)/(xx2-xx1)

30 ifCCymin - y/)*(yy - ymax) .ge. 0.) go to 40
if((yy1 - ymin)*(ymin - yy2) .gt. 0.) yy = ymin 
if((yy1 - ymax)*(ymax - yy2) .gt. 0.) yy = ymax 
ifCabs(yy2-yy1) .gt. 0.) xx = xx1 + ( x x2- x x 1 ) * ( yy-y y 1 ) I ( yy 2-y y 1 )

40 ifCitest .eg. 0) call drawsSmove(xx r yy) 
ifCitest .eq. 1) call draws(xx^yy) 
xx = x x 2
yy = yy2
i test = i test + 1
i f(i test .le. i) go to 20
jo to 100

50 call araws(xx 2* yy2) 
100 xx1 = xx2

yy1 = yy2 
150 c on t i nue 
200 jb = jI + 1

return
end
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suoroutine points

This subroutine was written and programmed by
A . C . Ot son

fo r use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for tne NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /surfac/ 
zt(1500),
m t
per d* 
npc r

xob(1500>> 
zob<1500>, 
n t
resum^ 
ssq*

common/graphc/
zgr i d( 65000) .- 
i st at (65000) t 
x(16000)* 
y(16000)*

100

X3H n t

x max r 
nx t 
n xgd/ 
de Igrd*

into* zint*
nooId* Iplot »
levmin/ lev»ax* ifit*
i sw2 * i s w3/ i smt h/ 

common /factor/fact 
xrng = xmax-xmin 
yrng = /max - ymin 
do 100 i=1,np
xtest = (xmin - xOD<i))*<xob<i) - xmax) 
/test = (ymin - yob(i>)*<yob(i) - ymax) 
if<xtest .le. 0. .or. ytest .le. 0.) go 
call cross<XQD(i)/yob<i)) 
yy = yob(i) -(.0042*yrng ••• .05) 
xx = xob(i) - .042
ifClplot .ge. 1) call ca I begXcaInum(xx*yy 
xx = xob< i) - .05 
yy = yoo(i) - .Q2*yrng 
if(lplot .le. 1) call crtnu«(xx^yy*zob(i) 
con t i nue 
return 
end

yob(150Q)*
residud 500),
n p r
ntc*
msq2 f
sig
ymin*
yroax*
hy*
nygd*
igridv
zlevel*
dashl^

z m i n *
zmax*
nit
ncett*
iceLL*
Levels
pcrang/
iswl*
icnt

to 100

«006*yrng*fact*zoo(i)
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subroutine qdgrid(gfact)
c
c
c
c
c
c
c
c
c

Tnis sjoroutine was written
A . C . 01 son

and programmed ny

for use in the GARNET interactive graphics system.
3ARNET was developed to perform resource mapping
and resource estimations for
RESOURCES OATA SYSTEM.

common /surfac/ xobdSOO)*
ztdSOO)* zobdSOO)*
m* n f
perd/ resum*
n p c * .TI s q *
msq3 / msq4*

common /graphc/ xmin*
zgr id(65000) * xmax*
i stat (65000) * nx*
x(16000)* nxgd*
y(16000)* delgrd*
into* zi nt*
noo Id* Ip lot *
I evn»i n* I e vma x *
isw2* Ktour*

dimension sum(6*6)*
dimension ul(6*6)*
dimension indx(24)*
zmi n = 1 ,e20
zmax = -1 . e20
maxp t s s 16
if(np .ge. 16 .and. np .le. 24)
dmax = sqrt((xmax - xmin)**2
do 200 j*1*n*
XX = j - 1

xx = xx*delgrd + xmin
do 200 i=1*ny
yy =1-1
yy = yy*delgrd + ymin
index = ( j -1 ) *ny * i
sw = 0.
sx =0.
sy = 0.
sx2 = 0.
sxy = u.
sy2 = 0.
sx3 = 0.
s x2y = 0 .
sxy2 = 0.
sy3 = 0.
sx4 ' = 0.
s x 3y = 0 .

the NATIONAL COAL

yobdSOO) *
residud 500) *
np*
nt c *
msq2*
sig
ymin* zmin*
/max * zmax f

. ny f nz /
nygd* ncell*
i g r i d* i ce 1 1 *
zlevel* level*
dashl* pc rang*
i f i t * i sw1 *
is»th* icnt
0(6)
soln(6)
di st (24)

ma xp t s = np
+ (ymax - ymi n ) **2 )
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30
35

40
45
50

ic =

sx 2y 2 
s xy 3 
sy4 
sumz 
sumz x 
s u fl z y 
sumz x2 
sumz xy 
s umz y2 
d i s t mx 
do 50 
Ji sta = 
i f ( * . g t. 
icdex = 
K ma x = 
if(kmax . 
do 40 1= 
I m i n = 
i f (t .eq. 
i f ( d i s t a 
do 30 m= 
•ndex a 
d i s t (mde x 
i ndx(mdex 
di s t(t mi n 
indx(tmin 
go to 45 
con t i nue 
i f(k .gt . 
c on t i nue 
do 100 k = 
I =

at =

0, 
0.
0.
ol
0. 
0. 
0. 
0. 
0.
amax 

1 /np
sqrt((xoo(k) 

maxpts .and.
- xx)**2 * 
dista .ge

(yob(k) - yy)**2) 
distmx) go to 50

gt. maxpts) kmax 
1 * k max

L + 1
tcmax) go to 35 

.gt . di st(L)) go 
Lminxkmax

(cmax + Linin - m 
) = di s t(mdex-1) 
) = indxdndex-1)
-1 ) = dista
-1) = kdex

maxpts) di stmx

maxpts

to 40

dist<maxpts)

dum x 
dumy 
3umx 2 
dumx y 
dumy2 
dumx 3 
duny3
S* 
S X

sy
sx2
s x y
sy2
sx3
sx 2y
sx y 2
sy3
sx4
Sx3y
sx 2y2
sxy3
sy4
sumz

i nax ( k )
30.0*di st (k) /di stmx
720. /(720. + q*(720
* q*(6. + q))))»
« t *zoo( I )
wt * (xob( t ) - xx)
w t *lyob ( t ) - yy )
dumx* ( xob ( I ) - x *>
dumx* ( yob ( I ) - yy )
d umy * ( y ob ( I ) - yy )
aumx2 * ( XOD ( L)
du»y2* ( yob < I )
s w + wt
sx * dumx
sy * dumy
sx2 «• dumx2
s xy + dumx y
sy2
sx3
sx2y
sxy2

+ q*(360. + q*(120, q*(30,

- xx)
- yy)

dumy2
du«rx3

+ du»x2* ( yob ( L ) 
+• du»y2*( xob ( 1)

- yy)
- xx)

sy3 + dumy3
sx4 + du»x3* ( xob( I ) - xx)
sx3y + du«x3*(yob( I ) - yy)
sx2y2 * dumx2*du«y 21 wt
sxy3 + dumy 3* ( xob ( L ) - xx)
sy4 + dumy 3* ( yob ( L ) - yy)
sumz + dumz
sumzx + dumx*zob<L)
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100

200

s umzy 
sumz x2 
sumz xy 
sumzy2 
c on t i nue 
sw
sumz
sum(1*1) 
sum <1 f2 ) 
suu< 2*1) 
sum(1*3) 
sum(3*1) 
sum(2/2) 
s u m ( 1 * 4 ) 
sum(4*1> 
sum(2*3) 
sum ( 3*2) 
s u ,n ( 1 * 5 ) 
sum(5*1 ) 
sum(2*4) 
sum < 4*2) 
sum(3*3) 
sum(1*6) 
sum(6*1) 
sum(2*5) 
s u m (5*2) 
su,»( 3*4) 
sum(4*3) 
s urn(2*6) 
sum(6*2) 
sum < 3*5) 
sum (5*3) 
s urn(4*4) 
s u .n ( 3*6) 
sum(6*3) 
sum<4*5) 
sum(5*4) 
sum(4*6) 
sum(6*4)

s urn ( 5 *6 ) 
sum(6* 5) 
sum(6*6)

b(2) 
o(3)

o(5)

sumzy
sumzx2
surazxy

dumy*zob(l) 
dumx2 *zob ( I )

• dumxy * zob ( L )
• dumy2*zob ( I )

s w + 
sumz

: SW

: SX

: SX

• sy
• sy
: SX2

= sx2
t sx2

: sxy
= sxy
: sxy
• sx3
• sx3
•• sy2
' sy2

gf ac t
^• gfact*zgrid(index)

cat I

sx2y
sx2y
sx2y
sx2y
sxy 2
sxy2
s xy2
sxy 2
sx4
sy3
sy3
s x3y
Sx3y
sx2y2
sx2y2
sx2y2
sxy3
sxy 3
sy4 

sumz 
sumzx 
sumzy 
sumzx2 
sumzxy 
s umzy2 

linearC sum*soln*b*ul*6*6)
zgr i d(index)
if(zgrid(index)
if(zgridCinaex)
cont i nue
return
end

solnd ) 
, gt . zntax ) 
.It., zmi n)

zmax = zgrid(index) 
zmin = zgrid(index)

3
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1301

301

1302

302

13J3

303

1304

304

suoroutine regstr(itest * *)

This subroutine was written and programmed by
A. C. 01 son

for use in the GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /graphc/
zgr i de65000) t 
'istat e6500Q) x 
x(16000), 
yd 6000) x 
i n t Ox 
nboIdx 
t evminx

common /param/

xmintx xma x1x 
xmin2/ xma x2x 
delgdlx xcorn1(4)x 
delgd2x xcorn2(4)x 
common /corner/ xcorne4)x 
i tes t = 0
nz = (nz1 •»• nz 2 ) /2 
ifenxl .eq. nx2) go to 301 
i t es t = 1 
writee6x1301 ) nx1xnx2 
formate/" THE FIRST GRID SET HAS 

"t THE SECOND HA3"xi4*".") 
ifenyl .eq. ny2) go to 302 
i test = 1

xmi nx
x max x
nx x
nxgdx
de Igrdx
z i nt /
Iplotx
1 e vma xx
i sw3x
nxlx
nx2x
/mini f
ymin2x

ymi nx
ymax x
nyx
nygdx
i gr i a/
z I eve I x
dashl x
i f itx
i sw4x

ny 1 x nz 1 x
ny 2x nz2 x
ymax 1 x zni n1 x
ymax2 x zm i n2 x
ycorn! e 4) x
ycorn2(4)

zmi n>
zmax x
nz x
nee I I x
i eel lx
I eve I x
pc rangx
i sw1 x
i sw5

z max 1 x
zm a x2 x

-i4,

ycorn(4)

POINTS IN THE X-OIRECTION

i4,SET HAS
i 4 / ". •» )
+ ( y«i n1 -ymi n2) **2 ) /
* ( ymi n1-y«ax 1 ) **2 )

format(/" THE FIRST GRID
"t THE SECOND H A S"

i f ( sqr t ( ( xmi n 1-xmi n2 ) **2
sqrt ( (xmin1-xmax1 ) **2
go to 303 

wr i te(6,1 303) 
for*at</ M EARNING: THE ORIGINS

" NOT REGISTER.")
i f ea-bs( ( xoiax1-xmin1 ) / ( xmax2-x«i n2) 
i t es t = 1
xrangl = xmaxl - xminl 
xrang2 = xmax2 - x<nin2 
wr i t e <6» 1 304 ) x r angl / x rang2 
formate/" THE HORIZONTAL DIMENSION OF THE

" AND OF THE SECOND I S" t f 7 . 3 t" . " ) 
i f e abse ( /max1-ymi nl ) / Cyn»ax2-ymin2 ) - 1.) .le.

POINTS IN THE Y-OIRECTION'

le. .00001)

FOR EACH GRIDDEO DATA SET 00"

- 1.) .le. .0002) go to 304

FIRST GRID SET

0002) go to 305



1305

305

1306

306

307

1 309

308

delgdl ,detgd2 
GRID INTERVAL 
SECOND* ",f7,

FOR THE FIRST GRID SET IS%f7.3, AND'

itest = 1
yrangl = ymaxl - yminl
yrang2 = ymax2 - yroin2
•if i t e(6> 1 305 ) yrangl/yrang?
format^/" THE VERTICAL DIMENSION OF THE FIRST GRID SET IS",f7.3,

" AND OF THE SECOND I S% f 7. 3,". ") 
if(abs(delgd1 - delgd2) .Le. .00001) go to 306 
i tes t * 1 
wri te(6/1305) 
format(/" THE

" FOR THE 
i k =0 
do 307 i=1,4
if(absCxcornl(i) - xcorn2(i)> .gt. .01) ik - 1 
rf(aos(ycorni(i) - ycorn2(i>) .gt. .01) ik = 1 
<corn(i) = xcorn1(i) 
ycorn(i) = ycorni(i) 
ifCitest .eq. 1) returnl 
i f(i k .ne. 1) go to 308
•wr i t e(6/1 309)
format(/" WARNING: THE CORNERS OF THE MAPS MAY NOT NECESSARILY" 

" COINCIDE. THE CORNER "/" POINTS FOR THE FIRST " 
"GfUDDED SURFACE WILL 8E USED FOR THE PLOTTED DATA."/)

return
end
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real function round(x) 
c
c This subroutine was written and programmed by 
c A. C. Olson
c for use in the GARNET interactive graphics system, 
c GARNET yas developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM. 
c 
c

doub le p rec i s i on x * y
dimension k (2) » c(2)
equivalence (c*y»k)* (rnd»irnd)
data ione/oOOOOOOOQOOQ1/
round = 0.
if(x .eq. Q.dO) return
y = x
i rnd = k(1)
if(K(2) .It. 0) irnd = irnd + ione
round = sign<rnd^c(1))
return
end

J_ CL.
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subroutine s_c r i n C i s» f i Ie1/f i Ie2/*) 
c
c This suoroutine was programmed oy 
c R. J. Smith
c to the specifications of A. C. Olson for use in 
c the GARNET interactive graphics system. GARNET 
c was developed to perform resource mapping and 
c resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM, 
c 
c

common /bound/ xb(20000,2)/yb(20000/ 2 )/nch(2000 ,2)/noch (2) ,
kod(2000/2) /ipar(2)/icnd(2)/kap(15/2)/nptot(2)
common /files/ fiInm1/filn»2/fiIn«3/fiIgrd/filobs
character*8 fiInm1 /fi Inm2/f iInm3/f iI grd/filobs/
fi Ie1/fi Ie2
character i s c rt h*2 3
data iscrth/"GARMET.BOUNDARY.SCRATCH"/
call io("attach"/"file42"/"vfile_"*i scrth)
call io("open"/"fiIe42"/"si")
reaa(42/200/end=130/err=18Q) (kap(i/is)/i=1/15)/nptot(is;/noch<is)/
icnd(is)/ipar(is)
9ncodeCfilnni1/10Q) kap(6/is)/kap(7/is> 

100 format<2a4)
«ncode(filnm2/100) kap(13/is)/kap(14/is)
if(fiInm1.ne.fi Ie1) ^o to 110
if(filnm2.ne.fii.e2) go to 180
90 to 120 

110 if<fi Inml.ne.fiIe2) go to 180
i f C f i In<o2.ne. f i Ie1 ) go to 180 

120 read (42/210/end = 130/err = 180) (nc h C i/• i s) / i =1/noc h C i s) )
read C42/220/end=180/err*180) <kodCi/is)/i = 1/noch(is))
read(42/230*end=13Q/err*180) <xD<i/is)/yb(i/is)/i=1/nptot(is))
call closer(42)
return 1
entry scroutCis)
call ioC"attach"/"file41"/ wvfile."/iscrth)
call ioC"open"/"fiIe41"/"so")
write(41/200> CkapCi/is)/i»1/15)/nptotCis)/noch(is)/
i end C i s)/i par C i s)
jrite(41,21Q) CnchCi/is)/i=1/noch(is))
writeC41/220) Ckod(i/is)/i=1^noch(is))
write(41/230) <xo(i/is)/yb<i/is>/i 3 1/nptotCis))
call closer(41)
return 

180 call closerC42)
r etu rn

200 formatd5a4/4i5) 
210 format C16i5) 
220 formatCSOil) 
230 f ortiat C8f10.4)

snd
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subroutine shade(is)

This subroutine was written and programmed by
A. C. 01 son

for use in the GARNET interactive graphics system, 
GA«MET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common / g r aph c /
zgr id(oSOOO) ,
i stat (65000)*
x(1 6000) ,
yd 6000) ,
into,
noo I d,
le vm i n ,
nai g ,

c offlmon /bound /

dimension

xrci n/
xma x,
n x ,
n xgd/
de Igrd,
z i nt t
I plot *
1 e vma x,
ktour ,
xo(2QOOO,2),
noch(2) *
i cnd(2) t
x1 (2)*
x2 ( 2 ) r

ymin,
y a a x ,
ny,
nygd,
i gr i d,
z I eve I,
dash 1 *
i f i t,
i smt h,
yb(20000,2),
kod<2000,2),
kap( 1 5,2 ) ,
yl (2),
y2 ( 2 ) ,

zm i n,
zmax ,
n z ,
ncell,
icell,
level,
pc r ang,
kset,
i cnt
nch(2000,2)
i pa r ( 2 ) ,
nptot (2)
ysav(SO) ,
dir(50),

i spar(50)

The following set of statements is used to plot a vertical 
crosshatcn pattern to denote that region of the logically 
comoined oounoary that has been selected for inclusion as 
the region of interest.

The boundary map is divided into one hundred and one equally 
spaced vertical rays. Each ray is then tested against the 
boundary chains contained in the is-th chain array to 
determine tie y-coordinates of each, if any, intersection 
with a line segment from the boundary chain.

After all of the intersection points have oeen determined, 
the y-coordinates are sorted in ascending order. Then each 
point is taken in order, and the parity of the rank 
olus the value of ipar is used to determine if that portion 
of the ray is to be plotted as a solid line or if it is to 
se left olann.

call czaxis(O)
tol
noc 
delta 
y2(1 ) 
y2(2)
tol
do 6CO

10.*(ymax - ymin) 
noch(is)
.C1*(xmax - xmin) 
ymin - tol 
ymax + tol 
5.e-8*to I

101



qkm = k - 1
xx = xmin + ^km*delta
x 2 (1 ) '= xx
x2C2) = xx
call movea(xx*ymin)
jo =1
i cnt = 0
-io 400 i =1 *noc
jl = jb + iabs(nchCi*is)) - 1
xl (1 ) = xb( jb*i s)
y1(1) = yb(jb*is) 

c
c Scan througn the chains in the is-tn array to determine the 
c intersection. Store the y-coordinates- of the intersection 
c points in the ysav array. Also store the direction of the 
c ttidooint of the line segment with respect to the vertical 
c shading ray in the dir array so that the value of +1 
c indicates that it lies to tne right of the ray* the value 
c -1 indicates that it lies to the left* and the value 0 
c inaicates that the line segment is coincident with the 
c vertical ray. If the line segment is coincident with trie 
c vertical ray* store both y-values of the endpoints in the 
c ysav array, 
c

jbp s jb * 1
i s D a r (1 ) = 1
do 390 j = jbp* jI
xt (2 ) « xb(j * is)
y1(2) = yb(j * is) 

c
c Test to see if the line segment is vertical and if the 
c xx -value is on the vertical ray passing throuth the line 
c segment. If so* load the y-value for both of the endpoints 
c into the ysav -array* set the direction value* dir * to 
c zero* and move on to test the next line segment, 
c

testl = absCxx - x1 (1)>
test2 a abs(xx - x1 (2) )
ifCtestl + test2 .gt. 0.) go to 370
*icnt = icnt + 1
ysav(icnt)= y1(1)
di r(i cnt ) = 0.
icnt = i cnt * 1
ysav(icnt)= y1(2)
di r(i cnt) = 0.
go to 380 

370 call Iine2(x1*y1*x2*y2 *xr*yr*ifIag)
ifCiflag ,eq. 0) go to 380
icnt = icnt+1
dir(icnt) = s i gn (1 . * . 5* ( x1 (1 ) + x1(2M - xx)
ysav(icnt)= yr 

380 xU1) = x1(2)
y1 (1 ) = y1(2) 

39Q cont i oue 
400 jb = jl + 1 
c
c If the number of intersection points* icnt * is less than or 
c equal to one* skip the sort procedure. Otherwise* sort the 
c intersection points in ascending order for use in plotting the 
c shaded rays. Then delete tnose duplicate values of ysav .

i or



i f(i cnt . le. 1) 30 to 500
call dsort(ysav/dir* \ cnt)
idx . = 1
do 450 i = 2* i cnt
if(abs(ysavCi)-ysav(i-1)) .gt. toL) go to 440 

c
c A duplicate intersection point has oeen encountered, 
c Discard the duplicate point/ but update the dir array 
c so tnat if one of the segments was vertical/ tne value 
c of dir will inaicate to which side of tne vertical ray 
c the nonvertical segment lies, 
c 
c

Jir(idx) = dir(i-l) + dir(.i) 
c
c If the following test is satisfied/ ooth line segments 
c producing the duplicate intersection point lie on the 
c same side of the vertical ray. Do not count them when 
c determining the parity. 
c

if<abs(dir{idx>) .gt. 1.5) ispar(idx) a 0 
c
c If one of the duplicate intersection points resulted from 
c a vertical line segment* set the value of , ispar to -1 . 
c Tne absolute value of ispar will be used later to deter- 
c mine the parity for shading the vertical ray. 
c

if(aos(abs(dir(idx>) - 1.0) .le. tol) ispar(idx) = -1
i f(i dx .le. 1) go to 450 

c
c If tne previous duplicate value that was loaded came from 
c a vertex with a vertical lir>e segment and this duplicate 
c intersection value also has a vertical line segment* then 
c test to see if the nonvertical line segments creating the 
c vertices on the vertical ray intersect the ra/ from opposite 
c sides. If so* set the value of ispar to 2 so that the 
c parity does not change at the second intersection. If 
c the two line segments enter from the same side* keep the 
c parity odd. 
c

itest = ispar<idx-1) * ispar(idx)
test = dir(idx-1>*dir<idx)

i spa r(i d x) = 1 
i spa r(idx) = 2

go to 450 
440

i test = 
test = 
i f ( i test .eq 
i f < i test .eq 
30 to 450 
idx = 
y sa v ( i dx ) = 
di r ( i dx) = 
i spa r ( i d *> » 
cont inue 
i en t =

i spar < i dx-1 ) * i 
di r Ci dx-1 )*di r < i 

. -2 .and. test 

. -2 .and. test

idx + 1 
ys av ( i ) 
di r (i ) 
1

idx

spa r ( i dx) 
dx)
.gt. 0> 
.It. 0)

450

c
c The line segments in the vertical ray ar-e tested for parity
c and plotted accordingly.
c
500 itest = ipar(is)

i f(i cnt .le. 0) goto 560
II =0
Jo 550 1 = 1/i cnt



550
560
600

i f(ispar( 1) .eq. 0) go to 550 
ys = ysav(l) 
L L = u + iabs(i spar( I)) 

= aiod( I l+ipar (is) /2) 
ymin) go to 550Lt

itest
i f (ys
i f(ys .gt
i f(i test
i f(i t es t
c ont i nue
i f(i test
con t i nue
call anmode
return
end

ymax) ys = ymax
q. 0) call drawa(xx/ys)
a. 1) call movea(xx/ys)

eq. 1) call drawa ( xx/ymax)
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shift.fortran 01/30/80 0923.8rew 01/30/80 0920,

suoroutine shift(is) 
c
c This suoroutine was written and programmed by 
c A. C. 01 son
c for use in the GARNET interactive grapnics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
C RESOURCES DATA SYSTEM. 
c 
c

common /bound/ xb(20QOO/2>/ yb(2QOOO/2>, nch(2000/2), 
noch(?), kod(2000/2>, ipar<2), 
icnd(2)/ kap(15/2>, nptot(2) 

c
c This subroutine is designed to shift the x/y-boundary coordinates 
c from the front of the xb/yb-arrays to tne end of the xb*yb-arrays. 
c The old chains are processed in order and the ney chains are 
c overwritten onto the front of the arrays. This is done to make 
c tne most efficient use of the reserved array space, 
c
c If the storage of these new chains requires the overwriting of 
c tnat portion of the array where the old chains are stored/ no 
c harm will oe done because only those old chains which have already 
c seen processed yill be overwritten, 
c
c 4 definition of the common block variables is provided in 
c suorout i ne chain . 
c

i end = nptot ( i s)
ibeg = 20000 - iend
do 10 i = 1 » i end
xb(ibeg+i/is)=xb(i/is)
yb(ioeg+i/is)=yb(i/is> 

10 c ont i nue
return
end
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sinq.fortran 01/30/80 0923.8reu 01/30/80 0900,

subroutine sing(iwhy) 
c
C PRINTS ERROR MESSAGE FOR SINGULAR MATRIX 
c
11 formatC" MATRIX rfITH ZERO ROW IN DECOMPOSE")
12 formatC' SINGULAR MATRIX IN DECOMPOSE. ZERO DIVIDE IN SOLVE") 

go to (1/2) t iwhy
1 pri nt 1 1

retu rn ,
2 DM nt 12 

return 
end



slice.fort ran 01/30/80 0923.Srew 01/30/80 0920,

10
c
c
c
c

20
c
c
c
c
c

30
c
c
c
c
c

subroutine s I i ce ( x mi n/xraa x / i s)

Tms suoroutine was written and programmed by
A. C. OLson

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

Ini
to

c onmon

c omm on

t i a I i ze
zero for

do 1 0 i
icf ( 0
i c I ( i )

/ Oound /

/chain/

xD(20000/2)/
noch(2) /
i cnd( 2) /
icf (100),
iptf (2000) /

the first (icf) and
eac n of

= 1 /100
= 0
= 0

the t went y

yb(20000/2)
kod(2000/2)
kapd 5/2) /
i cl (1 OO)/
iptl(2000)

the last ( i c I )
slices.

/ nch(2000/2)/
/ i p ar ( 2 ) /

nptot ( 2)
xint(101 )/

chain index

Initialize the indices of the first point in a sliced chain 
(iotf) and tne last point in a sliced chain (iptl) to zero.

do 20 i=1/2000 
ipt f (i ) = 0 
i ptI C i) = 0

Initialize the sliced chain count (Ich) and the sliced chain
saved count (Isv) to zero/ load the number of chains into
nis r and establish the x-limits (xint) of the vertical slices

Uh
Isv
nis =
xde I =
xint (1 ) =
x int C101) =
do 30 i=2/100
q i =i-1
xint(i) = xmin

0
0
noch ( i s )
.01 * < xmax - xm i n)
xrai n
xma x

qi*xdel

Step througn each of the twenty vertical slices and index 
those portions of tne boundary chains having line segments 
partially or totally witfiin the slice.

do 300 1=1

x m2

100
• xint( I) 
; xint Cl-M ) 
= 0



Scan through each of the n i s chains contained in the i s -1 n 
ooundary array to determine if any oart of that chain enters 
the (xm1 /xm2)-sLice interval of the L-trt slice.

7 00 i = 1 /ni s
i De g
jb
Jl
X X

test

0
Jl + 1
jl + i ao s(ncn(i / i s) )
xo(j b/i s )
(xm1 - xx)*(xx - xm2)

i f C test .11. 0.) go to 100

If the value of test is greater than or equal to zero* the 
first point of a Boundary chain lies within the slice interval. 
Set ibeg to one* increment tne sliced chain counter (Ich) and 
store the index of the point in the iptf -array.

c
c 
c 
c 
100

c
c 
c 
c 
c

c 
c 
c
c
c 
c

c 
c- 
c 
c 
c 
c 
c 
200

i oeg = 1
Ich = Uh f 1
ipt f ( Ich) = jo

Continue to test the remaining points in the nis-th chain to 
determine if they enter or exit the l-th slice.

jbp 
do 600 j-jop/jl

If the j-tfi boundary segment completely spans the (xm1 f xm2)-sIice 
interval/ proceed to the logic for establishing the indices for 
a two point chain.

x x j 
x xm 
test 1 
test 2 
i f(testl .gt

xb(j * i s ) 
xb(j-1/i s)
(xxm - xm1)*(xm1 - xxj) 
(xx<n - x«2)*<xa2 - xxj) 

, 0. .and. test2 .gt. 0.) go to 200

If the boundary vertex lies outside of the (xm1/xm2)-sIice interval/ 
oroceed to the logic to check the segment to see if it exits the 
sIi ce.

test
i f(t est .It. 0.)

- xxj)*Cxxj - xm2) 
go to 400

If tnis is not the first point of the suochain to enter the 
(xm1/x»2)-sIice interval/ and if it does not exit from the 
interval/ then skip to the logic to determine if it is the last 
point in the chain.

ifCibeg .eq. 1) go to 300

A ooundary chain segment has entered the vertical slice/ or else 
totally contains tne vertical slice. Reset ibeg / increment 
the chain count (Ich)/ and store the index of the first endpoint 
of tne line segment into the iptf -array/ designating it as the 
first point in the Ich-th sliced chain.

ibeg 1
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Lch = Lcn+1
i Ot f (Icn) * j - 1
if(test1 .gt. 0. .and. test2 .gt. 0.) go to 500 

c
c Tne second endpoint of this boundary segment Lies within the 
c slice interval. Te,st to see if it is the last point in the chain* 
c in which case/ set tne indices and reset ioeg to zero. Other- 
c wise/ continue testing tne points in the chain, 
c 
300 i f(j .eq. jI) go to 500

go to 600 
c
c If the line segment is totally outside of the slice interval/ SKip 
c to the end of the loop and test the next point in the boundary 
c chain. Otherwise/ set the iptl index to reference the point 
c exiting the slice interval. 
c
400 ifCioeg .eq. 3) go to 600 
500 ioeg = 0 
c
c Tie sign of iptl is set to the sign of nch of the chain 
c from which that suochain was derived. This is to flag those 
c appended chains aerived from-the complete routine. This is 
c so tney will not be used for determining boundary intersection 
c DO i nt s . 
c

iptl(lcn) a isign(j/nch(i/is)) 
600 cont inue 
700 cont i nue 
c
c Store tne indices for the first (icf) and for the last (icl) 
c cnain in the l-th slice interval/ reset I sv and continue, 
c

i cf(I) = Isv + 1
i cU 1) = Ich
I sv = Icn 

800 c ont i nue
return
end
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smoo t h.f or t ran 01/30/80 0923.3rew 01/30/80 0920,

c
c 
c
10

c
c 
c 
c 
c 
20

sjDroutine Sfnooth(xx*yy*ic)

This suoroutine Mas written and progra-naed by
A. C. Olson

for use in the GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

THIS SUBROUTINE KEEPS TRACK OF THREE SEQUENTIAL POINTS BELONGING
TO THE CURVE FOR THE PURPOSE OF SMOOTHING 8Y INTERPOLATION.
AFTER THE INTERPOLATION STEP IS COMPLETED* THE THREE POINTS ARE
SHIFTED WITH THE MIDDLE POINT OF THE PREVIOUS STEP BECOMING THE
FIRST POINT* THE LAST POINT BECOMING THE MIDDLE POINT* AND THE
NEW POINT dECOMING THE LAST POINT.
( XF*YF) = FIRST POINT
(XM*YM) = MIDDLE POINT
(XL*YL> = LAST POINT
(XX/YY) = NEW POINT
THE PROCEDURE ADJUSTS THE SLOPES OF THE FIRST AND THE LAST POINTS
OF NON-CLOSED CURVES. IT ALSO SAVES THE NECESSARY INFORMATION
FOR SMOOTHING AT THE FIRST AND LAST POINTS OF THE CLOSED CURVES.
THE DIFFERENCES BETWEEN SEQUENTIAL VALUES OF X AND Y , ARE
STORED IN 7A9LABLES WITH U AND V DESIGNATIONS.
MOTE: 1C = -1 INDICATES LAST POINT OF A CLOSED CURVE

1C = 0 INDICATES LAST POINT OF A NON-CLOSED CURVE 
1C = 1 INDICATES FIRST POINT OF CURVE.

i f(i c .ge. 3) go to 20 
i f (i c .Le. 0) go to 50 
if(ic.ne.1)goto1Q

INITIALIZE FOR FIRST POINT OF CURVE

xf :
yf
return

x x
yy

INITIALIZE FOR SECOND POINT OF CURVE

x m = xx 
ym = yy
return

SECCESSIVE POINTS ON THE CURVE ARE INSERTED INTO THE LAST 
INTERPOLATION POINT* (XL*YL). IF (XL*YL) IS IDENTICAL TO 
(XM*Y'4) RETURN WITHOUT PROCEEDING WITH INTERPOLATION.

x I
yl

x x
yy

o 3



c
c
c
c
c
30

c
c
c
c

c
c
c
40

45
c
c
c
c
46

c
c
c
50

c
c
c
c

c
c
c

WITH INFORMATION AVAILABLE FOR FIRST THREE POINTS 0
COMPUTE AND ADJUST POINT DIFFERENCES U1 AND V1
PROCEEDING WITH INTERPOLATION.

if(ic . 3 e . 4) go to 40
i nt = 1
u = xm - x f
v = ym - y f
u1 = xl-xm
v1 = yl - ym
call ad j ust ( u» v/ut »\i 1 )

SAVE THE POINT DIFFERENCE VALUES FOR FURTHER USE IF
CLOSED.

s u = u
S V = V

PERFORM CU3IC SPLINE INTERPOLATION BETWEEN (XF/YF)

u2 = xl-xm
v2 = y I - ya
if(abs(u2) + abs(v2) .ge. .0000005) go to 45

v 2 = v 1
go to 46
cdll solineCxf vf xn via u1 v 1 u2 w? inti

SHIFT POINT VALUES BEFORE ADDING NEW POINT FOR NEXT
STEP.

u1 = u
v1 = v
u = u2
* = v2
x f = xm
y f = y hi
xm = x I
y» = yl
return

MAKE ADJUSTMENTS FOR INTERPOLATION TO LAST POINT OF

'i = 1
x I = x x
yl = yy
u2 = xl-xm
v2 - y 1 - ym

IF CURVE IS CLOSED/ TRANSFER TO CLOSED CURVE LOGIC.
MA<E ADJUSTMENTS FOR CURVATURE AT LAST INTERVAL.

i f ( i c .It. 0) go to 60
S U = XIB - X f

s v = ym - y f
call adj u st < u? / v2 / su t s v )

1AKE INTERPOLATION FOR NEXT TO LAST INTERVAL. THEN
VALUES FOR INTERPOLATION THROUGH LAST INTERVAL.

N CURVE/
BEFORE

CURVE IS

AND (XM,YM)

INTERPOLATION

CURVE.

OTHERWISE

SHIFT



c
60 if(i .eg. 1) go to 70

u2 = su
v 2 = s v

70 call soline(xf^yf/xm/ym/u1*v1*u2/v2*int) 
c
C MAKE ONE ADDITIONAL SHIFT AND REPEAT THE INTERPOLATION PROCEDURE* 
C THIS TIME FOR THE LAST INTERVAL OF THE CURVE. 
C

2) returni f (
xf
yf
xm
ym
u1
</1

JO

end

i .ge.
=
=
=
=
=
=

to 60

I
xm
yon
xl
yi
u
V



solve, fort ran 01/30/80 0923.Brew 01/30/80 0900,

subroutine so I ve(u I /b * x»nm/na) 
c
c 3ACK SOLVES FOR THE SOLUTION VECTOR AFTER DECOMPOSITION 
c

dimension ul(na/1)/ b (1 ) # x ( 1 ) » 
ips (1 DO)

c ommon /i r/ ips
n = nm
np1 = n + 1
i p = i ps (1 )
x(1 ) = D(ip)
do 2 i -2 rr\
i 3 = i ps(i)
i ml = i - 1
sun = 0.
jo 1 j =1/i ml

1 sum = sum + u I (ipsj)*x(j)
2 x(i) = b(ip)-sum 

io - ipsCn) 
x(n) = x(n)/ul(ip/n) 
^o ^ ioack=2/n 
i = np1 - i pack 
i p = i ps(i) 
i p1 = i + 1 
sum = 0. 
do 3 j = ip1/n

3 sum = sum + uI(ip*j)*x(j)
4 x(i) = (x(i)- sui»)/uL(ip/i ) 

return 
jnd



sort.fortran 01/30/80 0923.8rew 01/30/80 0920

suoroutine sort(xq/n) 
c
c This subroutine «*as written and programmed oy 
c A.C.Olson
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM, 
c 
c

dimension xq(n)
nm = n - 1
do 200 i = 1 / n m
x s = xq( i )
j s = i
i p =i + 1
do 100 j =i p*n
if(xq<]) .je. xs) go to 100
x s = xq(j)
js = j 

100 continue
if(js .le. i) go to 200
x^(js) = <q(i)
xq(i ) = x s 

200 c on t i nue
return
end
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spline.fortran 01/30/80 0923.3rey 01/30/80 0920,

subroutine SDline(xf*yf/xm*ym*u1/v1*u2*v2*int) 
c
c This suoroutine was written and programmed by 
c A. C. Olson
c for use in the GARNET interactive graphics system, 
c GARNET was developed to perform resource mapping 
c and resource estimations for the NATIONAL COAL 
c RESOURCES DATA SYSTEM. 
c 
c

common /graohc/ xmin* ymin* zmin* 
zgrid(65000)* xmax* ymax* zraax* 
istat(65000)* nx* ny* nz* 
x(1600Q), nxgd* nygd* ncell* 
y(16000)* delgrd* igrid* icell* 
into* zint* zlevel* level* 
nbold* Lplot* dashl* pcrang* 
levmin, lev/max* ifit* iswl* 
i s w 2 * i s w 3 * ismth* icnt 

c
c THIS ALGORITHM COMPUTES THE CUBIC COEFFICIENTS FOR A PSUEDO- 
c SPLINE CURVE AND USES THIS CURVE TO INTERPOLATE XY-COORDINATE 
c VALUES BETWEEN THE ENDPOINTS OF EACH INTERVAL.
c UNLIKE NORMAL SPLINE PROCEDURES* THE TECHNIQUE USED HERE DOES 
C MOT REQUIRE THE SECOND DERIVATIVES OF TWO ADJACENT SPLINE 
c CURVES TO 3E EQUAL AT THE SPLINE JUNCTION.
C THE PARAMETRIC CUbIC EQUATIONS USED IN THIS SPLINE SYSTEM 
C APE OF THE FORM:
C X = AX*T**3 * BX*T**2 + CX*T + DX * AND 
c Y = AY*T**3 + BY*T**2 + CY*T + DY . 
c WHERE 4X* 3X* CX* AND OX DENOTE THE COEFFICIENTS FOR THE 
C EQUATION FOR X AS A FUNCTION OF THE PARAMETER T . AND 
c AY, 8Y, CY* AND DY REPRESENT THE COEFFICIENTS FOR THE 
c EQUATION FOR Y AS A FUNCTION OF THE SAME PARAMETER T . 
C GIVEN THREE POINTS* FIRST (XF*YF>* MI&DLE (XH*YM>* AND 
c LAST (XL*YL) AND THREE DIFFERENCE VECTORS/- <U1*V1) BETWEEN 
C (XF,YF) ANO THE POINT WHICH WAS (XF*YF) IN THE PRECEDING 
C SPLINE INTERVAL* (UM*VM) BETWEEN (XM/YN) AND (XF*YF). AMD 
c (U2*V2) BETWEEN (XL/YD AND <XM*YM>* THIS PROCEDURE 
C ESTIMATES THE DERIVATIVES AT THE END POINTS OF THE SPLINE 
C INTERVAL AND COMPUTES THE COEFFICIENTS FOR EACH OF THE 
C PARAMETRIC EQUATIONS. THE PARAMETER T IS DEFINED TO BE 
c EQUAL TO ZERO AT (XF,YF) AND EQUAL TO ONE AT (XM*YM). 
C THE FOLLOWING VALUES MUST BE'COMPUTEO FOR THE FIRST SPLINE 
C INTERVAL. FOR FOLLOWING INTERVALS* THE VALUES ARE SIMPLY 
C SHIFTED FROM RIGHT TO LEFT AND THEN NEW DIFFERENCE VECTOR 
C INFORMATION IS COMPUTED FOR THE RIGHT SIDE FOR EACH 
C SUCCEEDING INTERVAL. 
C

i f(i nt .gt. 1) go to 50 
i cnt = 1 
int = 2
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
50

urn 
v (it

x>n
ym

- xf
- yf

THE FOLLOWING STATEMENTS COMPUTE THE VALUES OF THE VECTORS 
WHICH ARE ESTIMATES OF THE SLOPES AT THE POINTS (XF/YF) AND

THE LENGTH OF (UM,VM),IF 01 IS THE LENGTH OF (U1,V1), t>2 
AND 03 THE LENGTH OF (U2,V2), THEN

U1P = (UM*D1/D2 + U1*D2/D1), AND
,/1 P = (VM*D1/D2 + V1*02/D1).

THE VECTOR (U1P/V1P) IS THEN NORMALIZED TO UNITY. THE 
STATEMENTS COMPUTE THE NORMALIZED (U1P/V1P) VECTOR. 
ThE CODE IS WRITTEN IN A SLIGHTLY DIFFERENT FORM, SO THAT 
A COMPARISON IS NOT READILY OBVIOUS.
D1S 
D2S 
535

IS 
IS 
IS

THE 
THE 
THE

SQUARE 
SQUARE 
SQUARE

OF 
OF 
OF

THE 
THE 
THE

LENGTH 
LENGTH 
LENGTH

OF 
OF 
OF

(U1 ,V1 ) , 
<UN,VM), 
(U2,V2>.

AND

u1 p =
v 1 p =
dun =
di v = 
i f (dum
u1 p =
v 1 p =

u1**2 + 
urn* *2 +• 
d1s*um 
d1 s * vm 
sqr t(u1p* *2 
1.0

, gt. .0) div 
di v*u1p 
di v* v1p

v1**2 
via* *?

d2s*u1
d2s*v1

v1p**2)

1.0/dum

IS THE 
AND

MAGNITUDE 
(U1P,V1P)

OF THE DOT PRODUCT BETWEEN THE VECTORSDP1
<UM,
SINCE THE MAGNITUDE OF CU1P,V1P) IS UNITY, OP1 IS SIMPLY
ThE LENGTH OF THE COMPONENT OF (UM,VM) IN THE (U1P,V1P)
DIRECTION.
THE (J1P,V1P> VECTOR IS THEN SCALED 8Y DP1 , TO PRODUCE
CUU1P,VV1P). THE COMPONENTS OF THIS VECTOR REPRESENT THE
ESTIMATED DERIVATIVE OF X WITH RESPECT TO T (I. E.
OX/DT = JU1P) AND THE DERIVATIVE OF Y (DY/DT * VV1P)
WITH RESPECT TO T AT THE POINT <XF,YF).
FOR THE FIRST INTERVAL OF THE SPLINE CURVE, THE VALUE OF INT
IS SET TO 1 IN THE CALLING PROGRAM "SMOOTH." THE PRECEDING
STATEMENTS ARE NECESSARY ONLY TO OBTAIN THE VECTOR VALUES FOR
THE LEFT SIDE FOR THE FIRST SPLINE INTERVAL. AFTER THE FIRST
INTERNAL, THE VECTOR VALUES FOR THE RIGHT SIDE ARE SHIFTED
INTO THE VARIABLES FOR THE LEFT SI&E, AND
SET TO 2 / THE PRECEDING STATEMENTS WILL
NEW CURVE IS STARTED.

dpi = aos(u1p»u« + v1p*vm) 
i f(dpi .le. 0.0) dpi = 1.0 
uu1p = dpi*u1p 
yvlp = do1*v1p

THE FOLLOWING STATEMENTS COMPUTE THE VALUE OF (UU2P,VV2P) IN 
SAME MANNER AS (UU1P,VV1P) WAS COMPUTED ABOVE.

d3s = u2**2 + v2**2
u2p = d2s*u2 + d3s*um
v2p = d2s*v2 * d3s*vn»
dum = sqrt(u2p**2 •*• v2p**2>
d i v = 1.0

SINCE INT 
3E SKIPPED

IS NOW 
UNTIL A

39



c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
c

c
c
c
c

100
c
c
c
c
c
c
c
200

if (dum .gt. .0) div = 1.0/dum
u2p = di-v*u2p
v2p = di v* v2p
dp2 = abs(u2p*um + v2p*vm)
i f (dp2 . te. 0.0) dp2 = 1.0
uu?p = do2*u2p
v v2 p = dp2 * v2p

THE SLOPE VECTOR VALUES ARE USED TO CALCULATE THE COEFFICIENTS
AX/ 3X/ AY/ AMD dY. 8Y THE OTHER SPLINE SOUNOARY CONDITIONS/

CX = JU1P
CY = VV1P
DX = XF
OY = Y F

AND THESE MLJES ARE SUBSTITUTED DIRECTLY INTO THE CU3IC
EQUATIONS BELOW.

ax = ju2p + uulp - 2.0*um
D x - urn - uu 1 p - 3 x
ay - vv2p *• vvlp - 2.0*vm
by svm -vv1p-ay

TH£ LENGTH DP IS THE TOTAL PARAMETRIC LENGTH BETWEEN (XF
AND (XM/YM) AS THE PARAMETER T GOES FROM 0 TO 1 .
THE FOLLOWING STATEMENTS DIVIDE THE PARAMETRIC LENGTH INTO
8*DP SJ8INTERVALS. OF EQUAL LENGTH.

dp = dpi + dp2
a = 8.Q*dp + 1.0
n - a
if(n .gt. 6) n = 6
i f (n . Le . 1 ) go to 300
a = n
d = 1 ,0/a

THE FOLLOWING LOOP COMPUTES THE X Y-COORD I N AT E S FOR EACH OF
THc INTERPOLATED POINTS WITHIN THE FITTED SPLINE INTERVAL.

do 100 i=1/n
qi si
t * qi*a
i f C t .gt . 1.0) go to 100
icnt=icnt+1
x(icnt) = <(ax*t + bx)*t + uu1p)*t +• xf
y(icnt) - (<ay*t •»• by)*t + vw1p)*t * yf
con t i nue

AFTER ALL OF THE COORDINATES HAVE SEEN COMPUTED FOR THAT
SPLINE INTERVAL/ THE VECTOR VALUES FOR THE RIGHT SIDE ARE

/YF)

SHIFTED INTO THE VARIABLES FOR THE LEFT SIDE AND THEN CONTROL
IS RETURNED TO "SMOOTH" WHICH yiLL AGAIN CALL "SPLINE"
THERE ARE ADDITIONAL INTERVALS LEFT TO BE SMOOTHED.

u1 p = u2p
v 1 p ~ v2 p
d1 s = d2s
a2 s = d3 s
urn = u2
v m a v 2
return

IF



300 i ent = i en t • 
x ( i c n t) = x m 
y ( i en t) = ym
30 t o 230 
end
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50

subroutine surf(nctot*fls*ofls#ddfls#c)

This subroutine was written and programmed by
A. C. 0 L son

for use in the 3ARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

double precision
f Is*

douole precision 
common /surfac/

zt d 500)*

perd*
npc *
msq3 *

fls = 0. 
r 9 s urn = Q. 
do 50 i =1*nctot 
d f I s (i ) = 0 . 
do 50 j=1*nctot 
ddfIs(i*j ) = 0. 
df Cnctot) = 1 . 
do 500 l=.1*np 
zp(L ) = c(nctot) 
ifCntc .le. 0) go 
do 200 i=1*m 
qi = i 
i m - 
j i pd =
S X =

C X =

s y i : 
cy i =
do 1 00

qjpd =
sy '
cy :
i ml =
i m 2 :
i m3 =
i mA :
zp(I) = zp(l> +

df(im1) = sx*sy
df(im2) ~ sx*cy
df(i m3) = cx*sy
d f(i m4) = cx*cy

df ls<69) ,
df (69)*
zp(1500)
xob(1500)*
zobd 500)*
n*
resum*
msq*
,n s qA f

ddfls(69,69) 
c(69)

yob<1500),
residud 500)
np*
nt c »
m sq2 »
sig

to 250

(i-1 ) *m 
qi *perd
s i r» ( qi pd* xob ( I ) ) 
cos ( qi pa* xob C I ) ) 
s i n ( qi pd*yob ( I) ) 
cos < q i pd*yoo ( I ) ) 

j =1 *m
i
q j * pe r d
si n ( qj pd* yoo ( I ) ) 
cos ( qj pd*yoo < I ) ) 
i m •*• j

; i m 1 + msq 
i »1 + msq2

c < i »1 ) *sx*sy 
c(im3)*cx*sy

c(im2)*sx*cy 
c(im4)*cx*cy



100 c on t i nue

200
250

Tiinl = 
nm2 = 
inm3 =
mm4 = •
zp( I ) =

d f ( fl m 1 )
df (mm2)
df (,nm3)
d t (mm4 )
cont inue
c on t i nue
i f ( npc . t
nsum =
do 400 j =
nn = n
do 300 i=
tx =
ty =
i x =
JX
i f ( i x .eq
i f ( j y .eq
term =
zp( t ) =

m s q 4 •»• i 
mm1 + m 
mm2 + in
mm 3 + m
zp(t) + c(nmD*sx + c(mm2)*cx

+ c(mm3)*syi + c(mm4)*cyi
= s x
= ex
= syi
= cyi

e. 0) go to 450
nt c
1,n
+ 2 - j
1 f nn

xob( L)
yobd )
i - 1
nn - i

. 0) tx = 1 .

. 0) ty » 1 .
tx**ix*ty**jy

zp(L) + c ( n sum* i ) * t erm
df(n sum* i) = term 

300 cont i nue
n s u ro = nsum + n n 

400 c ont i nue
rtsuu = nsuffl - nn 

it 50 continue
resi du(t) = zob(I) - zp(I)
resum = resum + residu(t)
f Is * f Is + resi du(I>**2
do 475 i =1 / nc to t
dfls(i) = dfls(i) - 2.*residu(t)*df<i)
do 475 j =1*nc tot

475 ddfts(i/j) = ddfls(i^j) + 2.*df<i)*df(j) 
500 cont inue

JO 600 t*1^np 
600 zt(l) = 2p(l>

return
end



su r f i t. f ort ra n 01/30/80 0923.8rew 01/30/80 0924,

30

1001

1005

50

60
1002

suoroutiie surfit(c)

This subroutine was written and programmed by
A. C. 0 L son

for use in the GARN£~T interactive graphics system. 
GA3NET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

ddfls(69/69)/
dnorm/
f s av

double precision dfls(69)/ 
f I s / cnorm/ 
c c(69)/ cnsav / 

dimension c(69) 
common /hold/ ddfls 
common / s

zt(1500)
m/
per -\ f
npc /
msq.5 

i r i t 9 
pi
•n =2 
n =2
call promotC'DO YOU WANT TO USE NON-STANDARD SURFACE PARAMETERS? yes OR no: "/63 
read (5/10Qi)itest 
format (aO
if(itest .ne. "yes" .and. 
ifCitest .eq. "no") go to 
call prompt("ENTER DEGREE 
read(5/10Q5*end=9999)n 
f o r m at ( v )
call promptC'ENTER ORDER OF TRIGONOMETRIC SERIES: 
read(5/lOQ5/>end

ac/
) /

2
3.141

xood 500) /
zobd 500)*
n/
r e sum/
msq*
msq4 /

5926535

yobd 500) /
residud 500) »
np*
nt c*
msq2/
sig

itest .ns
40
OF POLYNOMIAL:

no") go to 30 

28)

•37)

scale = 
i f Cm ,le. 0) 
I m a x = 1 
I mi n = 1 
do 50 :=2*np

1. 
go to 60

i f( 20D( i )

i f(2 OP(i )
per d =

. g t. zob(I ma x)) 

.It. zob (I in n) ) 
sqrt((xob(ln»ax)

Imax - i 
I mi n ~ i 
- xob(lmin))**2 

- yob(Imi n))**2)+ (yob( Imax) 
ae r i od = 2.*perd 
per a = pi/perd
scale = 2./(zob (I min) + zob(lmax)) 
ifCinte .gt. 0) w r i t e( 6/1 002 ) oeriod*scale
formatC/" THE FUNDAMENTAL FREQUENCY OF THE TRIGONOMETRIC" 
" EXPANSION IS "/f7.3^" ."/" (GIVEN IN THE X-Y UNITS)"// 
" THE COMPUTED SCALE FACTOR IS "/e9.3/" ."/) 
ntc = 4*m*(m+1)



noc = (n-M )*<n+2) 12 - 1
nctot = ntc + npc + 1
msq = <n**2
•nsq2 = msq + msq
ffl s q 3 = .msq2 + msq
msq4 = msq3 + msq
nsum = ntc
f Is = 1.e8
cnsav = 1.d25
do 100 i =1,nt c 

100 cc(i) = 10.dO
do 120 j =1 ,n
nn = n + 2 - j
div = 20.**d-j)
do 110 i=1,nn 

113 c c ( n sum-H ) = div
div = 20.*div
nsum = n s urn + nn 

120 c on t i nue
cc(nctot) = 200(1)
do 200 i=1,np

200 zob(i) = zob(i)*scale 
5000 continue

fsav = fIs
call surf(nctot,fls,dfls,ddfls,cc)
if(abs(1.dO - fls/fsav) .It. .0001) go to 5300
call dmatin(nctot,ddfIs)
c n o r ra- = 0 .
dno r m = 0.
do 5200 i = 1,nctot
do 5100 j=1,nctot 

5100 cc(i) = cc(i) - dfIs(j)*ddfIs(j,i)
cnorm = cnorm + cc(i)**2 

5230 dnorm = dnora + dfls(i)**2
cnorm = sqrt(cnorm)
dnorm = sqrt(dnorm)
if(irite .gt. 1) write (6r1003) fIs,cnor m, dnorm 

1003 format(1x,"FLS = ",e12 . 7,5x,"CNORM = M ,e12. 7 ,5x ,"DNORM = "
,e12.7)
if(abs(1.dO - cnorm/cnsav) .It. .0001) go to 5300
cnsav = cnorm
ifCdnorn .gt. .0005) go to 5000 

5300 xxx = np - nctot - 1
sig = sqrt(fIs/xxx)/seale
do 300 1=1,np
zob(l) = zob(l)/scale 

300 residu(l) = residu(I)/scaIe
do 350 i =1*nctot 

350 c(i) = cc(i)/scate
ifCirite .gt. 2) write(6r1004) (c(i),i=1,nctot)
ifCirite .gt. 0) ^rite(6,1007)

1007 format(/" THE TREND SURFACE HAS CONVERGED TO A SOLUTION ..."/ 
" PRESS THE CARRIAGE RETURN WHEN READY TO PROCEED.")

ifCirite .gt. 0) read(5,1006) idumm 
1006 format(a1) 
1004 format(5(1x,e13.5)) 
9999 return

end
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suoroutine tsort(aq*oq/cq
c
c
c
c
c
c
c
c
c

100

200

This subroutine was written and
A. C. Olson

programmed by

for use in the GARNET interactive graphics system
GARNET was developed to perform
and resource estimations for the
RESOURCES DATA SYSTEM.

dimension aq(n)* oq(n)*
nm = n - 1
do 2 00 i =1 * nm
as = aq( i )
js »i
ip =i+l
do 1 00 j =i p,n
if(aq(j) .ge. as) go to 100
as = aq( j )
js = j
con t i nue
i f ( j s .le. i ) go to 200
aq(js) = aq(i)
aq ( i ) = as
bs = bq(js)
bq ( j s ) = bq( i )
bq ( i ) = bs
cs = cqCjs)
cq C j s ) = cq( i )
cq ( i ) = cs
con t i nue
return
end

resource mapping
NATIONAL COAL

cq (n)
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suoroutine voLume(radreI t voI)
c
c
c
c
c
c
c
c
c

This sub rout i ne

for use in the

was written and programmed
A. C. 01 son

GARNET interactive graphics

oy

system.
GARGET was developed to perform resource mapping
ana resource es
RESOURCES DATA

c ommon /surfac/
zt (1 500) ,
m/
pe r d*
npc *
msq3 f

common /graphc/
tgr id(65000).
i stat<65000),
x(16000) ,
y<1 6000) ,
into*
nbo I d/
I e v mi n *
i sw 2 *

common / ondp t /

dimension
doub le p rec i s i on

dx,
a*

z1,

t i ma t i on s for
SYSTEM.

xobd 500) ,
zobd 500) *
n *
resuro*
msq*
msq4 *
xm i r\ f
x max »
nx »
nxojd*
delgr d*
2 i nt *
IplOts

1 evrna x »
i sw3«
yp<4^50) ,
yomi n*
xc(4)/.
yzarea<2001 ) *
dyl*
Q*
z2/

the NATIONAL

yobd 500) /
residud 500)
np*
n t c /
msq2*
sig
y«i n*
y max*
ny*
n y gd*
i gr i d>
i 1 e v e I *
dash I/
i f i t *
i s w4 *
nc (4)*
ypmax
yr(4),
vo L *
dyu/
C t

zl.

COAL

t

zmi n *
zma x*
nz*
nee 1 1 »
i ce L L *
level*
pc rang*
i sw1 *
i sw5
i bnd*

i nou t ( 4)
zl*
zu*
d*
z4

10

call aelim(nx1*nx2*ny1*ny2)
nyml = ny 2 - 1
iray = 4*Cnx2 - nx1 + 1) -
do 10 i =1 * i ray
yzarea(i) = 0.
d4
do 150
qi
x x
xc d )
xc(2)
xc(3)
xc(4)
call c i i
ypmax
ypmi n

= .25*delgrd 
i =nx 1 *nx2
= i - 2
= q i *delgrd + xmi n
- xx * d4
=
=
s

rob
-
-

xcd) +
xc(2) +
xc(3) +

S'( x C d ) *
ym i n
ymax

d4
d4
d4

xc (4),radrel *S1 50)

call bndpnt ( xc) 
n c s u .n = Q 
do 20 1=1 *4 
ncsum = ncsum nc(l)



20 inout(L) = 0
if(ncsum .eq. 0) go to 150
nylp = (ypmin - ymin + deIgrd*1.00001)/detgrd
ny2p =. (ypmax - ymi n + de I grd*1.00001)/de I grd
do 100 j =ny1p*ny2p
qj = j - 1
yy = qj * delgra + ymin
yr ( 1 ) = yy + d4
yr (2) = yr(1) + dA
yr(3) = yr (2) + d4
yr(4 ) = yr(3) * d4
call cirobs$ciry(yy*yr(4)*radrel*$100)
kgrid = ( i - 2)*ny + j
K gdny = ngr i d + ny
i f(kgrid . I e. 0) kgr id = j
z 1 = zgrid(kgrid)
z2 = zyrid(kgrid+1)
z3 = zgr i d(kgany+1)
z4 = zgrid(ngdny)
if(abs<z1> + abs(z2) + abs(z3) •*• abs(zA) .le. 0.) go to 100
a = Z 1
o = (z4-z1)/delgrd
c = (z2 - z1)/delgrd
d = (z1 - z2 + z3 - z4)/deLgrd**2
do 30 i i =1/4
if(nc(ii) .eq. 0) go to 80
if(i .eq. nx1 .and. ii *s\e . 4) go to 80
iray = (i - nx1 - 1)*4 + ii + 1
yyp = yy

X t = XC ( i i )

call movea(*t/yyJ 
do 70 j j =1,4 
yl = yyp 
yu = y r < j j )
cal I cirobs$cirtst (xt*yu*dmin*xxniin*yyi!iin*radrel/$7Q) 
call ondpnt$inpnt(yl*yu*yq*ii*inreg*iflag) 
if(inreg .eq. 0 .and. inout(ii) .eq. 0) go to 70 
yt = yr( jj)

call

40

cal I 
50

i f ( i nreg 
i f ( dmi n 
i f ( dm i n 

i nreg 
call c i r

i f (y1 .1
if(y2 .g
i f ( i nout
i f (i f lag
i f ( i nt
i nou t ( i i
dash a (x t
go to 50
i f ( i flag
i f ( i nt
i nout ( i i
dr aw a( xt
dy I
dy u
dx
2 l

.eq. 0) yt = yyp 
,gt. radrel .and. inout(ii) .eq, 0) go to 70 
.le. radrel .and. inoutCii) .eq, 1 .and. 
.eq. 1) go to 50 
int$vlcir(xt*yl*xt*yu**x*inAyyniin, 

radrel*x1 *y1*x?*y2*int) 
t . y I) y1 = yl
t . yu)
( i i ) .

. eq.

.eq.
) a

y2
eq.
1 .
1
1

a y u

1)

and.
and .

go to 40
(y l-yq)
( y 1 - y 1 )

*(yq-yu) .ge. 0.)
*(y1-yu) .ge. 0.)

y I = yq
yl = yi

*yl,56)

.eq.

.eq.
) a

*yu )
= y I
= yu
= xc (
= 3 *

1 .
1 .
0

- yy
- yy
i i )
dx*

and .
and .

- XX

(b *

( y I -y q)
( y l-y2)

d*dyl) +

* (yq-yu) .ge . 0. )
* (y2-yu) .ge . 0. )

c*dy I

yu = yq
yu = y2



zu = a + dx*(o + d*dyu) + c*dyu
yzarea(iray) = yzarea(iray) •*• ,5*(yu - yl)*(zu + zl) 

70 yyp = yr (j j )
if(inoutCii) .eq. 1) call drawa<xt/yyp) 
itCinout(ii) .eq. 0) call dasha(xt/yyp/56) 

80 cont i nue 
100 cont i nue 
150 continue

vol = yzarea(t) - yzarea(iray)
do 200 i =2/iray/2 

200 vot = vol * 4.*yzarea(i) •«• 2 . *yza r ea ( i +1 )
vol = d<i
return
end
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subroutine vo lume(radreI*voI)

This subroutine was written and programmed by
A. C. 01 son

for use in tne GARNET interactive graphics system, 
GARNET was developed to perform resource mapping 
and resource estimations for"the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common
c ommon /surfac/

it (1 500)*
m/
per d^
npc »

/index/ nx 1 *
nxgm* 

/volrtold/ yzarea
xob<1500) *
200(1500)*
n *
resum*
i»sq*
msq4 f
x ,n i n *
xmax *
nx*
nxgd*
de Igrd*
z i nt *
Iplot*
I evmax*
i sw3*

xb<20000*2)*
noch(2) *
icnd(2)*

xcU) *

n x2/ 
ny gm

ny 1 / 
xo r ig/

ny 21 
yorig

common /graphc/
zgr id(6500.0), 
i stat (65000) / 
xd 6000), 
yd 6000) / 
into/ 
noo I d* 
levmi n/

common /oound/

dimension 
dimension 
doub le p rec i s i on

dx*

z1*
i f lag = 0 
i n r e g = 1 
do 5 i*1*4 
nc(i) = 0 
i r ay = 4*nx-3 
do 10 i *1* i ray 
/zarea(i) = 0. 
d4 * .25*delgrd 
do 150 i =nx1*nx2 
qi = i-nx1-1 
xx = qi*delgrd + 
xc(1) = xx -»-d4 
xc (2) = *c(1) * d4 
xc(3) = xc (2) * d4 
xc(4 ) = xc (3) * d4

yob(1500)/
residu<1500)
np,
nt Cf
msq2/
sig
ymi n/
/max,
ny*
nygd*
i gri d*
i I evel*
dashls
if i t*
i sw4 /

yb(20000*2)* 
kod<2000*2), 
<ap(15*2)*

yr(4)*
nc(4)
yzarea(2001)* vot, 
dyl* dyu, 
b* c * 
zl, 23*

zm i i* 
zma x*
nz*
nc e I I * 
i eel I* 
level* 
pc r ang* 
i sw1 * 
i s w5

ncft(20QO*2)*
i par(2)*
nptot(2)

i nout(4)

zl* 
zu* 
d* 
z4

xor i g

150



call cirobs(xc(1)*xc(4),radrel*$150)
if(kap(15*1) .ne. "no") call bndpn t ( x c rnc r yra i n r yma x )
nc sum = 0
do

nc(l)
20

20 1 = 1,4
ncsum "= ncsum 
inout( I) = 0 
ifCncsum .eq. 0 
do 100 j = ny1,ny2 
qj 
yy
y r ( 1 ) 
yr (2) 
yr(3) 
yp(4) 
cal I

and. icap(15*1) .ne. "no") 90 to 150

= j - ny1
= qj * delgrd + yorig
= yy + d4
= /r (1 ) + d4
= yr(2) + d4
= yr C3) + a4 

cirobs$ciry(yy,yr(4~),radrel*$100)
kg r i d = ( i - 2 ) *ny + j 
Icgdn y = ngrid + ny 
ifCkgria . I e . 0) kgrid = j 
z 1 = zgrid(kgrid) 
z2 = zgrid(kgrid-H) 
z3 = i g r i d ( kgdny+1 ) 
z4 = zgr i d ( kgdny ) 
if(abs(z1) + abs(z2) + abs(z3) 
a = z1

Cz4 - z1 ) /delgrd

abs(z4) .le. Q.) go to 100

b 
c
J 
do

(z2 
Cz1 
,4

- z1 ) /delgrd
- z2 + z3 - z4)/delgrd**2

30 i i =1 
ifCnc(ii) .eq 
if(i .eq. nx1 
i ray = ( i

0 .and 
.and. 

- 2) *4

kap(15*1) .ne. "no") go to 80 
xc(ii) .It. xorig) go to 80

i i + 1

x t
yy
x c ( i i )

call movea Cx t *yy) 
do 70 j j=1,4 
yl = yyp 
yu = yr (jj)
call cirobs$cirtst(xt*yu*dmin^xxmin*yymin/radrel^X70)
if(kapC15*1) .ne. "no") call bndpnt$inpntCyI r yu/yq/nc r ii f inreg*ifLag) 
ifCinreg .eq. 0 .and. inout(ii) .eq.. 0) go to 70 
yt = yr ( j>)
ifCinreg .eq. 0) yt = yyp 
ifCdroin .gt. radrel .ana. 
ifCdmin .le. radrel .and. 

i nreg .eq. 1) go to 50 
call, c i r i nt % v I c i r ( x t ry I r x t r

if(yl.tt.yl) y1 = yl 
ifCy2 .gt. yu) y2 = yu

c

40

c
50

i f C i nout C i
i f ( i flag .
i f ( int
i nou t C i i )

i ) ,
eq.
eq*
3

.eq. 1 ) go to
1
1
1

.and.

. and .
Cyl
(yl

inoutCii) .eq. Q) go to 
inoutCii) .eq. 1 .and.

yu*x xmin^yyflMn* 
*y1*x2*y2*int)

40
-yq.)*
-y1 )*

Cyq-yu)
Cy1 -yu)

.ge.

.ge.
0. )
0. )

yl
yl

70

- yq
= y1

call da s ha C x t /y I *56)
go to 50
i f ( i f lag .
i f ( int
i nou t C i i )

call drawaCxts
dyl =

eq.
eq.
=

yu )
yi

1
1
0

-

. and .

. and .

yy

Cyl-yq)*
Cyl -y2) *

Cyq-yu>
C y 2-yu)

.ge.

.ge.
0. )
0. )

yu
yu

= yq
= y2

151



jyj = yu-yy
dx = xc(ii)-xx
z I = a + dx*(D + d*dyI)
zu = a + dx* (b + d*dyu)
yzarea(iray) = yzarea(iray)

70 yyp = yr(jj)
c if(inout(ii) .eq. 1)
c i f ( inout ( i i) .eq. 0)
80 con t i nue
100 continue
150 continue

vol = yzarea(1) 
30 BOO i=2*iray/2

200 vol = vol + 4.*yzarea<i) 
vol = a4*vol/3. 
return 
end

c*dyI 
c*dyu 
.5*(yu - yl)*(zu zl)

call drawa(xt* yyp) 
call dasha ( xt*yyp* 56)

- yzarea(iray)

2.*yzarea (i+ 1

152
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1001
1002

50

subroutine window

This suoroutine was written and programmed oy
A. C. Ol-son

for use in the GARNET interactive graphics system. 
GARNET was developed to perform resource mapping 
and resource estimations for the NATIONAL COAL 
RESOURCES DATA SYSTEM.

common /index/

c ommon /corner/ 
common / g r aph c / 

zgr id(650 
i stat (650 
x(1600Q)/ 
yd 6000) 
into/ 
nc-o I d/ 
I e vm i n , 
i sw2 t 

common /switch/
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prompt: o roc ( p romp t er/L )»' 
del L fixed t>in<35)/ prompter cnar(64) 
put e Ji t (prompt er) (a(L)) skip (0) /' 
return; end prompt*"
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This procedure permits the logical (intersection* union* and relative 
difference) combination of bounded regions. Tne available operations 
are:

register -- permits the user to change the principle region to 
wnicn the corner points of the boundary file must 
register.

gridset -- reads in a gridded data file for the definition of 
bounded regions by selection of specified contour 
levels.

cursor -- permits the definition of a bounded region by use 
of the graphics display cursor,

comoine -- permits the ccm&ination of bounaaries between two 
different sets of oounded regions.

display — displays the boundaries or resultant bounaaries fro.n 
any given boundary file.

quit — terminates the bounded region combination procedure.
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The z-level boundary will be generated from the gridded data ana displayed. 
This boundary may consist of a number of curves* some of which are closed and 
some of which are open.

Each of these curves will now oe displayed in the order in which it was 
generated. If it is an open curve* you must use the cursor to make it into a 
closed curve. Normally this will be done by placing the cursor on the inter­ 
section of the curve with one of the dashed line quadrangle boundaries and 
entering the letter "x" from the terminal. Next* you will find the other inter 
section point of the

w e e y acg e er­
of the dashed line quadrangle boundaries and 

x from the terminal. Next* you will find the other inte 
curve with the quadrangle boundary and again enter a "x".

Continuing in the same manner/ you will enter* in order* the desired corner 
points of tne quadrangle. As each point is entered* a small circle will oe 
drawn aoout the point location. After the last point has been entered* move 
the cursor Dack to the first intersection point and enter the letter "t".

After the curve has oecome closed* the cursor will appear once more. Move the 
cursor to the siae of the closed curve which contains the region that is to be 
included in further calculations and enter the letter " i " ̂  for include* 
from the Keyboard.

If it is desired to skip one of tne boundary curves when generating a 
boundary set* enter the letter "n" the first time the cursor is displayed 
with that particular ooundary component.
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TO combine different sets of oolygonal boundaries:

1) specify the file name for the first set of polygonal
boundaries ... tnese boundaries will be displayed
as a set of solid curves.

/ 
?) specify tne file name for the second set of polygonal

boundaries ... these boundaries will be displayed as
a set of dashed curves.

Then the cursor will be displayed.

A combination boundary may be identified by first locating an 
intersection point between tne two boundaries of interest and pressing 
the "x" <ey. A circle will be drawn about the intersection. Then 
continue along the boundary segment of interest* locating it with the 
cursor ana pressing the "s" key if the boundary is solid* or the "d" 
key if the boundary is dasned. If the boundary has been identified* a 
cross will be drawn at that location.

Next/ the subsequent intersection must be located by means of the 
cursor and by pressing the "x" key. If properly identified* the 
boundary segment will be retraced with a bold line and the 
intersection will be identified by means of a circle. Continue in 
this manner until returning to the starting intersection. Again 
locate it with the cursor and this time press the "t" key to terminate 
the boundary closure. A circle with a cross through^ it will identify 
the final intersection.

A single closed boundary may be entered into the boundary set oy 
identifying the curve with the cursor and pressing the "c" key. The 
boundary will be retraced with a bold curve*

After the desired boundary has been selected* the region of
interest (inside of or outside of the polygon) »ust be identified
by means of the cursor location followed oy entry of the "i" key.

if at any time* an intersection or boundary segment is not 
properly identified by a circle or a cross* this means that the cursor 
was not within a close enough tolerance to the curve and the step must 
be repeated when tne cursor again appears.

when all of the desired boundary combinations have been entered* 
press tne "q" key for the next cursor response. The boundary 
combination procedure will be terminated and a new set of boundary 
plygons will have been loaded into the boundary array.

The cursor commands are as follows:

x — identify an intersection po4-nt.
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s — tag a oranch of the solid boundary.
a — tag a orancn of the dashed boundary.
t — terminate a closed boundary.
c — identify a closed curve.
i — include region (inside or outside) of polygon.
q — end trie oounaary comoination procedure.
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This is GARNET.

It is designed to accept a file of irregularly-spaced data points consisting of 
a-values associated with given x-/ /-coordinate pairs and to process the data in 
this file to:

1) Generate a fitted surface which describes the behavior of the data.

2), Generate a gridded matrix of z-values.

3) Compute and plot a contour display of this surface.

<+) Display those data values which deviate significantly from the general 
data trend.

5) Permit corrections to oe made to the data file for displayed values 
wnicn are determined to be in error.

6) Perform addition/ subtraction/muItipIication/ or division between the 
corresponding grid values of two gridded surfaces.

7) Create oounded regions from the gridded data by specifying the desired 
z-I eve I.

3) ^ermit the logical comoination (union/ intersection/ and relative 
difference) oetween two different boundary sets.

9) use the gridded data to compute surface-to-surface volumes/ tonnages/ 
and to produce plotted resource mapss.

10) Produce suitaole hardcopy graphic output for analysis by the geologist.
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The availaole operational commands are:

trend: 

edit:

grid:

contour: 

gridoo:

resource

location 

ooundary

unitconv

Computes a trend surface fit to irregularly-spaced data. The trend 
surface may be used to create a gridded data file and for flagging 
the most deviant data values for examination and verification in the 
editing procedure.

Displays the trend contour surface and those point values which 
deviate most extremely from the trend. These extreme values may then 
be located by means of the cursor and the necessary corrections may
be made .

Computes a gridaed surface with greater 
located data. The computed grid values 
surface grid values.

fidelity to the 
«ay be weighted

irregularly- 
by the trend

Produces a contour map from a gridded data file.

Performs aJdition/ subtraction/ multiplication/ or division between 
corresponding grid values of two gridded surfaces.

Computes resource volumes and tonnages and plots a resource nap for 
given reliability category distances.

Plots the observation ooint locations witfc their identifying values.

Permits the creation of bounded region* from gridded data sets. 
Also permits the logical combinations of union/- intersection/ and 
relative difference/ between pairs of boundary sets.

This command may be entered whenever a new aeasurement oase/ either 
input or output/ and the appropriate scaling factors need tx> be set. 
If this command is not used/ all scales/ horizontal and vertical/ and 
the resulting volumes are presumed to be on a one-to-one basis.


