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INT ODUC ION 

PROG AM CROSEC 
COAL SUBDIVlSION - ISPG 

Crosec may oe usea to display , on a nlotting aevice , any cross 
section of selected surfaces built ~v t~P Surtrlce LI Graohics 
System . Also if desired , a distancP curvP , to establish 
confidence limits on the aata mav be aisPlayPrl . tress sectioning 
occurs along a profile , or profiles comprised of a set of stra gnt 
lines, each line denoted oy endpoints . 



UATA PRSPARAJION 

The surface II Graphics system is n automatic contourin g packaqe 
otfere~ oy tne Kansas Geoloaical survey and ~PinJ used extensively 
by the Coal Subaivjsion , ISP~ . As an lntermel1ate step in the 
production o t contour 11 a P s s u r tac e 11 o P v e loµ s a re q 111 a r spaced 
g rid based on irregular user aata . This arid of psuedo data points 
may be stored on the co~puter for later use ~v surtace lI or otn~r 
software oacKages . 
CROSEC uses storer Surface 11 arids to build cross sections . This 
means the lncernolation of user data has hPen oerformeo prior to 
the execution ot CROSEC . CROSEC may be used by installations not 
usino surtace 11 Provided some sof tw~re for tne qeneration of 
gridded data is availaole . 

Tte following is a quote from tne surface II manual describing the 
format ot stored grids: 

"Ihe tirst record ~ritten on the file is a header 
containing three fields . he first t~o fielas specify 
tne number of columns and the number of rows in the gri d 
matrix . The tnird f Leld contains a code value which 
tells surtece II now t o interpret the second record on 
the tile. Ir thP value in this fiPld is 1 , tne second 
recora nritten on the file contains adaitional 
information about the grid matrix , including the numoer 
ot columns, nu~oer of rows , distance hetween columns, 
oist~nce between rows , x-value at left edge of mat rix, 
x-value at rignt edge of 1atrix r Y-value at bottofl ot 
matrix , Y ~valu~ dt top of ~at r1x, Z minimum value , z 
maxi~um value , numner of~ ~issing z values in matrix , and 
nine words reserved for future use . The arld itself will 
be stored in tne tnrid ana succeed1na rPcoras , one row 
to a logJcal record . lf the storPd value in tne third 
field is O, ttie second and succedinq records will 
contain the arid matrix ." 

The following FORTRAt source shows the creation of a surface Cl 
grid: 

!FLAG = l 
RITECIFlLE) NCOLS , NRO 5 , IFLAG 

wRlTEClF LE) NCOLS , NRJ b , XSIZE , YSIZ~ , Y~IN,XMAX , 
1 YMIN,Y/1HX , Zl1l• , ZMAX , N lSS , Xl , X2 , Jd , 
1 X4 , X~ , Xb , X7,x8 , X9 

DO 100 I = l , 1 1 RL ~ 
,iliHTE(lfll,r) (Z(l , JJ , 1..l =l, ICQl,S) 

100 CO TINUE; 

If any ot the grid elements are unvalued the should be assigned 
the Surface IJ m1sbing value co de c-1 . 0~+30) . 
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C OSEC COMMAND STRUCTURE 

User input nas a command-para~eter structure , that is , a command 
nane Conly the first t o characters are nec 0 ssary) follOh~d hy a 
para .. eter list . here must be a comma heween tne commana name and 
its f 1rst parameter and all parameters must be separatP.d by 
commas . ro Cduse a parameter to assume its efault erely place 
successive commas . 

eg . VER1TCAL , 20 . 0 ,,, ~o . o 

In Lhe above examnlP. parameters 2 , 3 ano any beyond 4 have been 
defaulted. 
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EXECU't lO 

Crosec is a catch orientea proqr~~ dUP to its size and /J 
activity . The following is a sample bctc~ Job on tne HPJOOO . 

!JOB us~~/~ASSWORD . CUAL 
!F' I LE PLU H ILE=S CPL JT 
!flLE FThl2=GRJ01 , 0LD 
!FILE FTN14=GRID2 , 0LD 
!RUN CROSEC . PUB . CUAL 
TITLE ,, ANY SUNFACE 
ENDPO!NT , 1 . 01 3 . 5 , 58 . 01 
~N , 2 . 0 , .l, 5'j . oo 
HORIZONTAL , 0 . 01 ,,, 4 , 2 
VE ,l C0 . 06,, 20 . 0 
DAfUM , 50 . O 
D.A'l'UM , 300 . O 
E.NDPOIN1'fl.b , 3 . 1 , ~d . 50 
SECTION , 2, , 2,tl~~l SURFACE 
SE ,1 4 ,, 3 , S~CO~U ~UkFACE 
PERfORr 
STOP 
!EOJ 

A full description of the command set follows . 
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' DA ' TUM 

Dra:s horizontal line through cross section plot . h1s coMmand is 
optional and can appear up to fifty times , or in other words th~ 
user can dra~ up to fifty datum lines per Plot . 

Parameter 

#1 

Explanation 

vertical unit 

Type 

Real 

Defalllt 

None 
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' Ol ' S't'ANCE 

Draws a separate cross section for diSte~ce tunctlon below tne 
main section plot . 'his command reauires a surface c distance 
matrix as input. 

This command is optional but can only appear once per perform . 

Parameter Explanation Type Default 

ti 1 The l09lCal unit from Integer ~one 
Which the grin will be 
read . 

#2 Minimum Z value to be Real o. o 
oisplayea on distance 
section . 

#3 Maxir1um z value to be Real 0 . 028 
displayed 
section . 

on distance 

#4 tnterval bet\veen t..i.C Real 0 . 004 
marksi all ties are 
label ed . 

#5 vertical scale in grid Real o. 02a 
units per inch . 



- 7 -

' r. ' DPO IN 

Defines , jn qrid units , the endpoint of a line se~ment , or line 
segments , hjch 1n turn define profiles ·here cross sectioning 
will occur . 

Endpoints are defined in sequence oy seouence nu111ber . The lowest 
sequence # oeco~es the oriqin , and · profiles will run along line 
segments joinJng the endpoints ln sequence from first to last . It 
is necessary , tnen to include at least two endpoint commands in 
order to form at least one line segment . rnere may le up to 100 
endpoints detined per plot . 

Pararneter Explanation Tyre Default 

#1 sequence # Real None 

#2 x-coordinate in gr.td Pea! None 
units 

#' Y-coordinate in 
units 

grid Rea! None 
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' fHl ' RIZONTAL 

Sets the scaling for the plot in the horizontal irection . ~lso 
defines all annotation for the horizontal axjs . 

'.l'his command must appe~.u before tne first perform command and 
shoul~ appear only once per perform . 

Parameter 

~ 1 

#7 

Explanation 

Scale ln grid units per 
incr1 

Grid unit at ~nich first 
tic will appear on 
hcrizontal axis 

D1stance bet~een ties 
in qrid units 

Frequency of labellina 
on tic mC:!rks 

Nu11·ber of chardcters 
to the rlght of deci~al 
place in tic label 

Character height of 
annotation for 
tior.izontal axis (in 
inches) 

Label for horizontal 
axis maximum 32 characters 

Type 

Real 

Real 

Real 

Integer 

lnteger 

Real 

Al.>ha 
Numeric 

Default 

None 

o. o 

0 . 01 

2 

3 

0 . 1 

metres x 0 . 00001 
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' P~ ' fORM 

er .ates a ploc , based on previous comMan s Cno parameters; . For 
every occurrence of the perform command , ~ plot Will be attempted . 
If t•o perform conmands appear in a row then two identical plots 
will oe built . All commands and their para~e t ers are preserVP.d 
from one perform to the next -

Unless: 

a) 

b) 

C) 

d) 

Datum ~ datum line are reset by reset co~m~n~ . If datum lines 
are not reset ~nd new datum lines arP jnserted prior to tne 
next perform tnese new commands w1ll bP added to existing 
datum co~mands . 

Endpoint - behaves in the same way nS for datum . 

Section - oehaves in the same way as for datum . 

Distance - distance plot command is reset by reset command , in 
which case t1 ere will be no distance olot . Alternatively a 
new distance command can be inserted to overwrite tne old one 
in the previous perform . 

e) Horizontal - can or11y be reset by jnsert!on of new horizontal 
commana . 

f) Vertical - same as horizontal . 

g) Title - same as for distance . 
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' E ' SE 

Resets certajn s ec1tied corm nds , for ulttple plots . This 
co mand ls o tional but must occur onlv once per perform . 

Parameter 

1 

L 

3 

s 

xp1-nation 

lf set to 1 causes 
e imlnation of all 
pr vjous endpoint 
corrmanos . 

It set to l causes 
elimjn tion of all 
previous section 
col"'.lm nas . 
If set to 1 ea ses 
el] lnation of all 
orevious datum commanas . 

If set to 1 causes 
elim nation of pr evious 
distance command . 

It set to 1 causes 
el1m1natjon o · pre vious 
title command . 

pe 

In f'ger 

nteger 

I eger 

T ecer 

D~fault 

0 

0 

0 
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' ::,r ' CrlO• 

s ecifies a surface whose cross section will be plotted . 

1here ]USt be at least one section command so tnac there is it 
least one surtace to cross section . A maximum of fifty surfaces 
can he cross sectioned on one plot . 

Parameter 

# 1 

2 

#4 

Exp lana U on 

The loajcal unit tram 
which the grid wi l l be 
read . 

L1ne type to be used to 
represent this sur£ace . 

Pen number to be used 
by plotter , ~ust he 1 , 
2 or 3 . 

Label tor leqend 
aescribing this surface . 
36 characters maximum 

Type 

Integer 

nteqer 

Alona 

* See Appendlx A for description of ljne tyres ~ 

Default 

None 

1~ 

1 

NONE 
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' SM ' OOTH 

this command sets the smoottiina of sPct1on lines on or off . The 
command is optional and no smootninq ls performed if the co m~and 
is omitted . No parameters . 
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' S1 ' 0P 

Halts execution of cross section routine . 

This command must appear at the ena of thP co~mand scream . There 
are no parameters . 
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' TI ' '£LE 

Causes a title to te written at the bottom of the plots for 
jdcntificatlon purposes . 

'Jhis co1 mand is optional btlt rrust appear only once per perform . 

Parameter 

#1 

#2 

Explanation 

Char~cter height of 
title Cin inches) . 

Character string -
maximum of 60 characters . 

Type 

Real 

Alpha 
Numeric 

DP.tault 

. 2 

none 
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' Vt: ' RTICAL 

Sets the scaling for the plot in th~ vertical direction, and 
defines annotation for vert1cal axis . 

This command must appear before the first oertorm command . It 
should apoear only once . 

Parameter 

If 1 

#2 

#3 

', 4 

#6 

#8 

xplanation 

seal~ in grid units 
per lnch . 

Minimum z - value in 
aria units that will 
':>fl Plotted in ve,rtical 
direction . 

Maximum z - value in 
grid units that wtll 
be plotted in horizontal 
d1rectjon . 

Distance between ties 
on vertical axis (in 
grid units) . 

Frecuency of labelling 
on tic marks . 

Number ot decimal 
digits in tlc label 

CharacLer heiyht ot 
annotation tor vertical 
axi~ Cin incnes) . 

Label tor vertical 
axis maximum 32 
characters . 

Type 

Real 

f.eal 

Real 

Real 

Inteqer 

Inteqer 

Real 

Default 

none 

o. o 

1000 . 0 

10 . 0 

2 

0 

0 • 1 

metres 



Line Code 

0 

1 

2 

3 

4 

5 
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APPENDIX A 

J,It~E TYPES 

Type 

continuous solid Jine 

dashed line 

dotted line 

dashed-dotted line 

continuous solid with pips to the right 

continuous solid with pips to thP left 
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APPEJDIX B 

PROGRAM FLOW 

Description 

l) 

11 ) 

iii) 

iv) 

V ) 

vi) 

Vii) 

dimension arrays , initialize constants , define common blocks 

read and decipner user aefined input commands until perform 
carct is read, settina defaults wherP annl ' caDle . 

oeter~ine dimension and location of all components ot plot 
Cle~ena , keymap , distance plot , tit J e , cross section ilot) 
and true dimension of •hole plot . 

#rite out interpretation of user co~mands . 

draw axesf alJ annotation , endpoint lines and datum lines for 
cross sec ion Plot . 

If there is a distcnce co~mand i~ the run stream draw axis 
and all annotation tor distance Plot . 

~rite out title if a title command existed . 

viii) dra and annotate keymap 

ix) all dra~1ng with number 1 pen is complete . 

x) process all section commands and Plot each curve in its 
respective colour and line type , entcrinQ tne aporo~ri~te 
label in tr.e legend . 

xi) loop bac to section ii) until stoP card or end of tile is 
encounterPd , then halt . 
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APPENDIX C 
Subroutine Specification 

1 . Subroutine ame: FINDZ 

2. Purpose 

This routine calculates an index into a one dimensional array 
based on t •o input parameters and tetc P.S the value at that 
index . In this vav the 1 d1~ensiona1 array looks like a 2 
dimensional array . · 

3 . Callina Sequence 

Z: FINDZ Cl , J) 

where r is the column an J is the row . 

4 . Called by l TFRP 

Common block referenced: MATRIX 

to ~ccrss 1 dim~nsional array ' ELEV ' and variable: NCOLS 

5 . Subroutine tlow 

d1~ension LE at 1 element 

declare com~on lock MATRIX 

calculate index 

fetch value 

return to calling progra~ 
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1 . Subroutine Name; CARDI 

2 . Purl.Jose 

This routine processes a card imaqe in 80Al for1nat and picks 
o t f t n e a e s i re c e 1 em en t s o £ t h i. s ~ t r i n g • I t i s tl s e ct t o 
process a card imaqe contdining a com~and and it ' s parameters . 

3 . Calling Sequence 

Call CA~Dl ClPUS , !FORM , !SIZE , IV LUE , RVALUEl 

~here: 

IPOS - is a pointer to the desired position in the buffer 

IFORM - is the data format of the field desirea 

I SIZE 

I VALUE 

is the numter of charactPrs if !FOR~ indicates 
' alpha numeric ' 

returns the integer value 1£ l~uR 1 inaicates 
' jnte9er ' and an alpna st r ina array! start1nq at 
location !VALUE if JFnRM ini cotes ~lpha 
numeric . 

RVAL.UE - returns the real value it IFO , 1ndicates ' real ' 

4 . Called by CROSEC 

Common block re~erencect: CARDS 

to access a card imaqe 

5 . Subroutine Flow 

M determines format of tjeld desired . 

- if alpna numeric 

- blanks out 1V1LUE 
- positions past leading spaces 

- moves through buffer tlll it finds a comma C elimiterl 

- encndes string (in A2 format ~ords) 

.. returns rith string in IVALtlt; 

- it real 

- sets RVALUE to zero 

- positions past leadinq spaces 
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aec1phers one i1git At a ti~e inctuctin cecimal ooint 
and -ve or +ve siqn until it reacnes a co1nma (field 
delimiter) or invalia character 

- processes aigits after tne decimal point 

- returns u1th value in RVALUE 

- if jnteger 

- sets lVALUE to zero 
- positions cast leading spaces 

- deciphPrs oiyits one by one and neqative sign until it 
redcnes a com~a Ct1elct deli~itPr) or an invalid 
character 

returns with value in !VALUE 
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1 . Subroutine ~ame; l~TERP 

2 . Purpose 

This routirP inte r oolcttes throuqh ~n array along pre-defined 
line seqments , to yield cross sPctionAl values tram array 
along these ~refiles . Tnen it lots these values on a araPh 
that is defined ano scaled by the ca1l1na rogram . 

3 . Calling sequence 

4 . 

Call IN1'ERP CXI~CRt<: , Yr CH , BEGX , t.IDX , f't.:G'l , ENDY , 

WH RE: 

XlNCRE 

YI CRE 

8 GX 

Et: DX 

BEGY 
ENDY 

CSMDOR 

CS ZOR 

HO SCL 

E SCL 

CSMINZ 

CSMAXZ 

SIGNZ 

Subroutines 

CSMDOK , CSMZGP , HOR~CL , VEkS~L , CSMl Z, 
CSMAXZ , SI NZ) 

increment of x-value in array bPing interpolated 

increment of Y-value in array being inter1olatect 

startinq x ... vatue in arrav b~lno interpolated 

endinq x- value in array beinq interpolated 

Stdrting Y-value in array being interpolated 

ending· Y- value in array beina interpolated 

cross section map distance or i oin 

cross section map z - value oriain 

scale in horizontal direction (distance) 

scale in vertical direction C7 - valuel 

minimum l•Vrilue to be plotted 

maximum z~value to be plottPd 

sign applied to plottino o determine whether A 
values are plotted above t~P origin or below the 
origin Corientat10~ of plo~) 

referenced: 

FUNCTION FliDZ 

SUBROUfl E S PLO' 

ComMon oata referenced: 

Common ~lock ' ENDP. 1 ' for value NBENOP and array ENDPT 
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5. Subroutine flo~ 

- initialize constants and dimension arrays 

.. oec la re con.m an areas 

searches or z-v~lue corresponrlinq to starting point of 
profile via input parameters REGX , ENDX , B~~Y , €NUY 

- c~ecks for missing values in matrix Carray) 

- lnterJolates startinq l value and plots th1s value according 
to re maining parameters 

l00PS to process all ex I l) point s 00 0 line seqment Where 
lines intersect witn rows or colnnns of 1atrJ.x , and plots 
the values interpolated frorr the matriY at these points 

loops for all line segments makinq up the total profile 
until end of Profile is reacnea 

end of profile ls pro cesse d in the same way as start of 
protiJe , by interpolatinq from a surrounding points and 
plotting th1s z value 

- return ot callinq program 
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1 . Subroutine Name: SCPLOT 

2 . Purpose 

.s u or o u t j n e s C Pr~ O 'f is one o t a 9 r o up of rout in e ~ 111ak1 n q tl P a 
plot so1t 1are interface wh1cn wlll cause a srnootn continuous 
Line to ne plotted tnrough a series of irreyular roints . t~lls 
to SCPLO replace calls to the Calco 1µ routJ.ne PL H . 

3. Calling sequence 

CALL SCPLOTCX , Y,lF ENl 

nere: 

X coorainare of plotter pen 

- ~ coorainate of plotter pen 

IPEN - CaJcon pen code Cu1 / down) 

4 . Other subroutin references: 

Mandatory calls: 

SCP l - Initialization routine . DPfines cnrve type Coren or 
c1osedl ano interpolated (output) Po1nt spacinq. 

SC END 

pdrameters: I't' PI .. O=o en,l=cJ.osed 

SPACE! - interoolation spacing 

curve termination routine~ Defines the end of a 
string of cJrve points . o parameters 

Optional calls: 

SCPLI - Line type definition . Lines wil l be solid bV default 

parameters: LTYPI - 0 = 
l = 
2 = 
3 = 
4 = 
!:> = 
( 4 , 

soli_d 
rlashed Clength=Dl , space= 2) 
1otted (SPdCe=D2) 
riash - dot Clengtn=Dl , sPace=D~l 
solid line natcnured riy1t 
solid linP natchured left 

have space=l1,length=D2) 

lH - as abov 

02 - as above 

SCP.Si estore pen routine. Wjll rese pen onto curve if it 
has been moved t1om the curv by iirect calls to tne 
plotting software . No para~eters 



SCRTXY • eturn 
curve 
po .int 
to the 
in tl"ie 

- 21 -

coordinates routine. The actual plotting along 
may be interrupted an1 tne coora1nates and 
slopes of the points aJona tne curve returned 
user . The followinq ldbele~ co mmon is required 
callinq routine: 

COMMC~ / SAMPL~/XA H(2~0) ,YAR(250) , DXAC2SOJ , DYA(250) , 1C 

Parameters; h~l - numoer of points requested 

DIS~Rl - sample 1lstance 
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APPENOJ D 
syslem s~ec1f1c routines 

Software not supplied w1Ln tAis program is listed below; 

PLOTS 
PLOT 
FAC OR 

EWPE 
SYl 80L 
'lU REH 
DAJ. 'IJINE 

(CALCOMP plotting softwarP) 
(CALCOMP plotting sottwarP) 
(CALCOMP plotting soft~arP) 
lCALCOMP plottinq softwerel 
CCALCu~P plotting sott~~re) 
CCALCatP plotting software) 
CHP utility - returns 27 character array 
containing ~vstem date an1 t1he) 


