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INTRODUCTION

FENCE 1is a system of computer programs designed to store,
retrieve, and display borehole stratigraphic data. Using FEUCE a
user c¢an create a data Dbase containing location, surface

elevation, and unit tops and bottoms for each borehole. As many

as twenty-five boreholes can then be displayed in a fence .section
diagram using any unit present in all the holes as the level
datume

.

The programs are written in the PL/l language and designed
to run on the US5GS Honeywell Multics system in Denver wusing a
Tektronix 4014 graphics terwminal and the DISSPLA graphics
software package. .The prograwms contain sowe Hultics-dependent
operations, but adaption to auother system slould be relatively

easy. Except for one scale-annotation subroutine call to

DISSPLA, the graphics calls can be implemented easily on Calconp
or similar software.

COMPCHENTS OF FENCE

There are tliree components in FENCE, a file of unit codes, a
keyed PL/l data base, and a set of programs. The file of  unit
codes 1s created by the user via a text editor. These codes are
used for checking input to the data base and annotating units on
the fence section diagram. The data base 1is created using
interactive prograns from FENCE. Affer the wunit-code file and
data base have been <created, the user can generate fence nmaps
interactively on the graphics terminal.

CREATING THE UNIT-CODE FILE

The unit-code file contains fifteen or fewer lines, each
containing a four-letter (or fewer) wunit code. The code may
consist of letters or numnerals in upper or 1lower case. These
codes require that a perfect. match be made when inserting
information about a unit into the data base. When the codes are
displayed, -however, the first letter is upper case and the rest
are lower case. The unit-code file must reside in a segment

naned “"fence map unit code".

The 'unit codes must be arranged in stratigraphic order from
the top unit to the bottom unit. If fewer than fifteen units are
defined, the file can have fewer then fifteen lines. A subset of
the unit codes can be present for any given hole, but the  units
must be in the same stratigraphic order as the unit-code file

list. Reversal of units is not allowed.



To use the FEKRCE system on the USGS Hultics computer in
Denver, the user wmust be able to loz in to the systemn. Upon
completion of the normal login sequence, the user can execute
FENCE by entering

>udd>ﬂath_ora>JKork>fehce_dir>fence
or, if a link is already established, simply
fence. (1)

Once FEWNCE has been invoked, the program will prompt "Euter
task". The user may select any task by choosing one of the five
modules. A .specified task can be repeated any number of times.
Once a task is completed, control is returuned to the main prograu
and the user can either choose another task or terminate the
session.

The wodules naned insert and delete are used to edit the
data base, and tihe modules SHOW and PRINT are wused to display
information from the data base. The module that constructs the

FENCE nmap is called DRAW. The wuser «can exit from FENCE by
entering '"quit" when prompted by "Enter task". If the user
responds with any other word, the program will 1list the

acceptable responses and ask again for the module wanted.

THE DATA BASE

The information for a single borehole record in the data
base consists of:

1. a hole id of eight or fewer characters,
" 2. surface elevation,
3. latitude and longitude in degrees, minutes, and seconds
(or decimal degrees),
4. 15 or fewer units consisting of

a. a unit code )
b. depth to the top of the unit,
Co depth to the bottom of the unit.

(1) All programs are 1in lower case, ‘but for ease of
understanding, well be referred to in all upper case.

e
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Hote that for any unit in a hole, the depth to the top of
the next lower unit present in the hole equals the depth to the
base of the unit. Gaps in the depths are not allowed althoupgh
units physically wmissing can be omitted.

CREATING AND EDITING THL DATA BASE

There are two modules for editing the data base, INSERT and
DELETE. The procedure for changing an erroneous value 1in a
record is to. delete the record and’ insert the correct
information. ’

When the wuser invokes the insert mnodule by responding

"insert" to the' "Enter task" prompt, the program initiates the’
data entry procedure for a Dborehole. Thre. program checks the
input data for consistency and prints the inserted information
for the user to verify. When the hole id is entered, the program
chiecks to see whether a hole with that id exists in the data
base. If  there 1is a hole with that id, the prograw displays

"puplicate id" and asks for another hole id. Ideally, the hole
id with incorrect - data will have been deleted before this. To
indicate that the lowest unit top has been entered, the  user
enters "TD". The prograwm then asks for the depth to the base of
the lowest unit measured and verifies the 1input. The user is
then asked if - the data are to be displayed for review. If the
user responds "yes", the information for that hole are displayed
on the Tektronix screen. The program then asks if the user wants
the hole inserted into the -data base. If the fesponse is '"yes",
the data are inserted into the data ©base; otherwise the
information 1is deleted. Any other answer will cause the progran
to repeat the question. Once the data for a hole are entered,
the program asks whether the data for another hole are to be
inserted. The user can insert another hole by entering "yes" or
can return to the main program by entering 'no'". By entering
"err" for a unit code, the user causes the 1information entered
for a hole to be cancelled. The user can ‘also return to the main
program by entering "end" as a hole id.

If a wuser wants to delete a hole from the data base,
"delete" can be answered to the prompt. The user is then queried
for a hole id and asked if the data for - the hole are to be
reviewed. If there is no hole with:-that id, the user is prompted
again for a hole id. After the hole id is entered, the user is
asked whether the information is to be displayed. The wuser 1is
then 'asked to verify that the hole is to be deleted. A reply of
"yes" to the verification gquery will cause the <data to be
deleted, and’ a reply of "no" will cause the data to be retained.
The user can then continue deleting holes or return to the main
program. Responding "end" to the hole id prompt returns the user

‘"immediately to the main program.

" page 3
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DISPLAYING THE DATA FILE

There are two modules for displaying hole inforwmation, SHOW
and PRIKNT. The user enters the appropriate module by responding

with the module .name to the "Enter task! prowmpt.

The SHOW wmodule 1is for- - displaying a hole record on the
graphics terminal. The user 1s pronpted for the hole id and then
tiie information for those units present in the hole is displayed
on the screeu. The user can then choose another nole for display,
return to the main program by - responding "no" to the prompt
"aAnotlier hole?", or show another hole by responding "yes" to the
pronmpt. The user can also return to the main program by enteriug
"end" as a hole id.

If the user wants a line-printer listing of all the holes in
the data Dbase, this can be obtained by entering "print" to the
"inter task" prompt. The module does mnot actually cause the
listing to be printed; it merely writes a file into the segment
"fence list". The holes are listed in the standard <collating
sequence Dby hole id and six holes are printed per printer page.
When the file has been written, the wuser is automatically
returned to the main program. The user can cause this file to Le
printed by using the Hultics conmand

dprint fence list

after entering ‘''quit".

USER-COKNTROLLED PARAMETERS

The user can specify up to 25 holes to be plotted in a fence
mape These holes are plotted in order from left to right with
the plot distances between holes being proportional to the
distance between holes calculated as if latitude and longitude
were Cartesian coordinates. :

The user can specify .the x and y dimensions of the plot
boundary in plot 1inches. Although every plot is intermnally
scaled to fill as wmuch of the Tektronix screen as possible, the
plot-size input can be used to control the shape of the plot page
and also the size of the title, hole-id annotation, and unit
identifier relative to the rest of the plot. The total of the
margins 1in the x direction ‘is two inches and in the y direction
‘is three inches. - Calls to DISSPLA autowmatically place the plot
window within these  mwmargins ‘and write the title. Hence 1if the
.user wants the annotation smaller relative to the rest of the
-plot, the plot size can be increased, keeping the ratio between
the X and y sides the same. A convenient starting plot size for

page 4
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the Tektronix screen is x = 15 inches and v = 11 inches.

FENCE will ask the wuser to insert a title for each plot
made. The input should be followed by a dollar . sizn (5) and
enclosed in quotes. An exauple title is '

"this is a titles”.'

rm

The title letters are written in upper case.

DRAWIKG A FENCE MAP

After a data -base 1s created, the user can invoke the module
that constructs a fence map by entering '"draw" after the "Enter

‘task" prompt. The user will then be asked for the first hole id.

The couputer displays the id for verification and searches the
data base ‘to see whether that id is actually in the data base.
If there is no such hole, the program informs the user and asks
again for the hole id. If the hole is in theé data base, the user
is proupted for the next hole id. This process continues until
either 25 hole ids nave been inserted or the user enters "end" to
indicate that no wore holes are desired.

The user is then asked to choose sea level, a unit top, or a’

unit base to be a level datum. If no unit is .present in all the
lioles, the wuser is required to use seca level as the datum. The
fence map 1s then drawn on the Tektronix screen, and the user -is

notified that the . .wap 1s <complete by a "beep" sound frow the
terminal. The user can make a copy of the. fence wmap before
proceeding.’ To proceed, the user must press the carriage return

on the keyboard twice. The user then has the option of selecting
another level datum for the selected holes or returning to the

.main progran.

i >

LEAVING FEKCE

The wuser terminates a session by responding "quit" to the
"Enter task" proampt. All files are «closed and the user is.
returned to the iHultics coumand level.

page 5
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EXAMPLE
DATA FOR TUHE EXAMPLE

ror the data used in the example,

the list of unit codes

is
Kmg, &dt, Jmb, Jmpc, and Jnw. There are three holes to be
inserted into the data base. The information for the three holes
is 1listed in Tabdle 1.
! |
| |
HOLE 1
id: holel elevation: 5000.00
deg nin . sec
latitude 35 0. 0.0
longitude 107 6 .0
top depth base depth
Kng 200.0 300.0
Kdt 300.0 4G0.0
Jub 40G,0 600.0
Jmpc 600.0 700.0
Jiw 700.0 1100.0
AR AR AR AR AT A TN A AR AN T TR AAR A AT A AR IR TR Ak
HOLE 2
id: hole?2 elevation: 4500.00
deg min sec
latitude 35 20 .G
longitude 107 45 0.0
top depth base. depth
Kdt 200.0 400.0
Jupc 400.0 500.0
Jaw 500.0 8§00.0 .

R R TR TR EEEE RS R

HOLE 3
id: hiole3 elevation: 5300.00
deg min sec

latitude 35 55 0.0
longitude 107 10 0.0

top depth base depth
Kag 400.0 500.0
Kdt 500.0 700.0
Jupc 700.0 - . 550.0
AR R AR AR A A AT AT AR AR AR AN A AR CARARTN R AALIAL
| ‘TABLE 1
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The following examples show the user creating the unit-code -
file, creating the data base, correcting an erroneous hole in the -
data basé¢, and drawing a fence map. Entries preceeded by "(in)"
are entered by the user, and entries precceded by "(out)" show
the responses by the computer. '

CREATING THE UEIT-CCDE FILE

(in ) qedx

(in ) i

(in ) Kag

(in ) Xdt

(in ) Jmb

(in ) Jmpec

(in ) Juw

(in ) \f

(in ) w fence _map_unit_code
(in ) ¢q

ik HOLE IHFORMATION
T TWO HOLES)

(in ) fence

(out)

(ocut) Enter task: (in ) insert

(out)

(out) The no of holes is: 0] ‘

(out) Do you want a list of the ids? (y or n): (in ) n

{(out) , ’

(out) Another record? (y or n): (in ) vy

(out) ) .

(out) Insert hole id (<= 8 chars) or end to exit: {(in ) holel
(out) id is: holel . OK? (y or mn): (in ) vy

(out)

(out) Insert surface elevation: (in ) 5000

(out) Insert latitude in deg, min, and sec: (in ) 35 00
(out) Insert longitude in deg,min and sec: (in ) 107 0 ©
(out) 4id: holel elevation: 5000.00

(out) latitude . 35 deg 0 nin : 6.0 sec
(out) longitude : 107 deg 0 min 0.0 sec
(out) Are these values CK? (y or n): (in ) vy

(out) : ‘

(out) Insert top unit code : (in ) Kmg

(out) Imsert unit depth to top 1 (in ) 200

(out)

(out) Knmg : 200.00 - OK? (y or n): (in ) y

(out) ' ‘



(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
{out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
{out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)-
(out)
{out) -
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out})
(out)
(out)
(out)
(out)
(out)

Insert next lowver unit code : (in ) Kdt
Insert unit depth to top : (in ) 300
Kdt " 300.00 0X? (y or n): (in ) vy
Insert next lower unit code : (in ) Jobd
Insert unit depth to top v (in ) 40GC
Jmb 400.00 0¥X? (y or n): (in ) ¥y
Insert next lower unit code : (in ) Jwpc
Insert unit depth to top : (in ) 660G
Jupc 600.C0 OK? (y or n): (in ) ¥
Insert next lower unit code : (in ) Juw
Insert unit depth to top ¢ (in ) 700G
Jmw 700.00 CK? (y or n): (in ) vy
Insert next lower unit code : {in ) TR
Insert base of lowest unit measured : (in ) 1100
Do you want to review this hole? (v or nj: (in ) ¥
R R R R I I s S I
id: holel elevation: 5000.060
deg min sec

latitude 35 - 0] U.0
longitude 107 Q 0.C

top depth base depth
Kng 200.0 300.0
Kdt 300.0 400.0
Jupc . 600.0 700.0
Jnw 700.0 110000
R R L E IS Y
Is this record ok? (y or n): (in ) vy
Another record? (y or n): (in ) vy
Insert hole id (<= § chars) or end to exit: (in ) hole2
id is: hole?2 « O0K? (y or n): (in ) vy
Insert surface elevation: (in ) 4500
Insert latitude in deg, min, and sec: (in ) 35 20 O
Insert longitude in deg,nin and sec: (in ) 107 45 O
id: hole2 elevation:. 4500.00 ‘ »

latitude 35 deg 20 min 0.0 sec
longitude 107 deg 45 min- 0.0 sec

Are these values OK? (y or n): (in") vy



(out)
{out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)

(out)

(out)
(out)
{out)
(out)
{out)
(out)

(out).
(out)

(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)

(ia )

(out)
(out)
(out)
(out)

(out).

(out)
(out)
(out)
(out)

Insert top unit code ' - ¢ (in ) ¥dt

Inscert unit depth to top v (im ) 200
Rdt 200.00 ? (y or n): (in ) v
Insert next lower unit code : (in ) Jmpc
Insert unit depth to top 4 s (in ) 400
Japc 400.00 OK? (y or a): (in ) vy
Insert next lower unit code _ : (in ) Jmw
Insert unit depth to top , : (in ) 500
Jaw 500.060 CK? (y or n): (in ) vy
Insert next lower unit code : (ia ) TD
.Insert base of lowest unit measured ot .{(in ) 8GO
Do vou want to review this hole? (y or n): (in ) vy
AERARNAERNAANAREIN XL AH A LA NSNS0 SdTE N n
id: hole2 elevation: 4500.0¢

" deg min sec
latitude 35 20 0.0
longitude 107 - 45 0.0

top -depth base depth
CRdt : 200.0 406.0
Jmpce " 400.0 : 500.0
Jaw 500.0 500.0

AR KA AR AR R AN AR R AR A AR A AR ARAF A AR ARRAAR R XD AR

Is this record ok? (y or-n): (in ) y
Another record? (y or n): (in ) n

Enter task: (in ) quit

"ENTERING THE ERRONEOUS HOLE 3 _ ‘
(NOTICE OPERATOR EKRORS)

fence

Enter task: (in ) inert

You must enter insert, delete, show, print, draw, or quit.

Enter task:. (in ) insert
The no of holes is: - 2 S
Bo you want a list of the ids? (y or n)=: {in ) vy
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(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out) -
(out)
(out)
(out)

(out)

(out) .
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
{(out)
(ocut)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
{out)
(out)

holel hole?2

Another record? (y or n): (in ) y

Insert hole id (<= 8 chars) or end to exit: (in ) holel

id is: holel . OK? (y or n): (in ) v

buplicate id.

Insert hole id (<= 8 chars) or end to exit: (in ) hole3

id is: hole3 . O0UX? (y or-mn): (in ) y

Insert surface elevation: (in ) U

Insert latitude in deg, min, and sec: (in ) 0 0 ©

Insert longitude in deg,wnin-and sec: (in ) U ¢ O

id: hole3 elevation: U.G0
latitude 0 deg 0 min 0.0 sec
longitude 0 deg 0 min 0.0 sec

Are these values OK? (y or n): (in ) n ‘

Insert surface elevation: (in ) 5300 '

Insert latitude in deg, nin, and sec: (in ) 35 55 0 '

Insert longitude in deg,mnin and scc: (in ) 107 10 O

id: hole3 . elevation: 5300.00
latitude 35 deg 55 min .0 sec
longitude 107 dey. 10 nin G.0 sec

Are these values OK? (y or n): (in ) vy

Insert top unit code (in ) EKng

Insert unit depth to top {(in ) 400

Kiag 40C,.00 0il? (y or n): (in ) vy

Insert next lower unit code (in ) Kdt

Insert unit depth to top (in ) 300

Kdt 500.00 OK? (y or n): (in ) ¥y

Insert next lower unit code (in ) Xmg

Hew unit code not below than last one.

Last valid unit entered was Kdt -

Insert mnext lower unit code (in ) Jmpc

Insert unit depth to top (in ) O

Jmpc 0.00 OK? (y or n): (in ) ¥y

The new wunit is not deeper than the last one.

Enter the correct depth for this unit.

Insert next lower unit code (in ) Jopc

Insert unit depth to top (in ) 700

Jupe 700.00 CK? (y or n): (in ) vy

Insert next lower unit code {(in ) TD
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(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)

(in )
(out)

~(out)

(out)
(out)
(out)

(out)

(out)
(out).
{(out)
(out)
(out)
(out)
(ocut)

-(out)

(out)
(out)
(out)
(out)

(out)

(out)
(out)
(out)
(out)

(out)

(out)
{(out)

(in )
(out)
(out)
(out)

Insert base of lowest unit measured =~ : (in ) 0

Do you want to review this hole? (y or n): (in ) n
Is this record ok? (y or n): (in )y

Another record? (y or nj: (in ) n

Enter task: (inv) quit

REMOVIAG THE ERRONECUS HOLE
(HOLE 3)

fepce

Enter task: (in ) delete

Another hole? (y or n): (in ) y

Insert hole id (<=18 chars) or end to exit: (in ) hole3
id is: hole3 « OK? (v or n): (in ) ¥y

Would you .like to review this hole? (y of nj: (in ) y

IR E R E T E P E R T E TR R BTy

id: hole3 elevation: 5300.00
- deg - @win sec '
latitude 35 55 0.0
longitude 107 10 0.0
top depth base depth
Kmg ‘ - 400.0 500.0
Xdt 500.0 700.0
Jmpc 700.0 0.0
R Y R I I I TIIITY]
Do you want to delete this hole? (y or n): (in ) vy
Another holé? (y or n):’ (in ) n
Enter task: (in ) quit

ENTERING HOLE 3 CORRECTLY

fence

Enter task: (in ) insert

- b e il



(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(cut)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
- (out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)

The no of holes is: . 2

Lo you want a list of the ids? (v or n): (in ) n
Another record? (v or n): (in ) v

Insert hole id (<= & chars) or end to exit: {in ) hole3
id is: hole3 . OK? (y or n): (in ) vy

Insert surface elevation: (in ) 53CC

Insert latitude in deg, min, and sec: (in-
Insert longitude in deg,min and sec: (in )
id: hole3 elevation: 5300.00
latitude 35 deg 55 min
longitude 107 degzg 10 min
Are these values 0X? (y or n): (in ) vy
Insert top unit code (in
Insert unit depth to top (in
Kng 400.00 O0K? (y or n): (in )
Insert next lower unit code : (in
Insert unit depth to top : (in
Kdt 506.00 OK? (y or n): (in )
Insert next lower unit code : (in
Insert unit depth to top (1
Jupc 700.00 CK? (y or n): (in )
Insert next lower unit code (in
Insert base of lowest unit measured (in

Do you want to review this hole? (y or n):

AARKARRAANAT AN AN AR AR AR AA A o hfodhrdhdhndd

id: hole3 elevation: 5300.00
deg min sec

latitude 35 55 0.6
longitude 107 10 0.0

top depth base depth
Kaig 400.0 500.0
Kdt 500.0 700.0
Japc 700.0 850.0
AR AR N AR N AR AR A AN KT RANARIIRRF AR R R AR R AR
Is this record ok? (y or n): (in ) y
Another record? (y or n): (in ) n

Enter task: (in ) quit -

page 12

35 55 0
107 10 ¢

U0
G.0C

sec
sec

) 400

) Kdt

)} 5060

) Jupc
Y 700

N
Ca 3
W o

<

(in ) vy



(in )
(out)
(out)
{out)
{(out)
(in )
(out)
(out)
(out)
(out)
{(out)
(out)
(out)
{out)
(out)’
(out)
(out)
(out)
{out)
(out)
{(out)
(out)
(out)
{(out)
(out)
(out)
(out)
(out)
(out)
“(out)
(out) -
(in )

(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
(out)
" (out)
(out)
(out)
{(out)
(in )

DRAWING TWO FEHCE [1APS

fence
Enter task: (in ) draw

Insert your baud rate (ch/sec) for the Tektronix 40lé:
120

Insert x and y page dimensions in inches. (in ) 10 7.5

xpage = 106.0 ypane = 7.5 OK? (y or n){(in ) v

.
Insert hole id (<= G chars) or end to exit: (in ) holel
id is: tholel e OK? (y or u): (in ) y

Insert hole id (= § chars) or end to exit: (in ) hole2
id is: hole2 . 0X? (y or n): (im ) y

Insert hole id (<= &8 chars) or end to exit: (in ) hLicle3
id is: hole3 . OK? (y or n): (in ) v

Insert hole id (<= 8 chars) or end to exit: (in ) end

The reference datum can, be:
1) elevation
2) the top of a unit present in all selected holes
3) the bLase of a unit present in all selected holes

Insert 1, 2, 3, or 4 to exit: (din ) 1

Insert title (<32 char) followed by §.
Multiple word titles must be enclosed in quotes:
"exanple fence map 18"

kkhkk kN XA %AAXX*FPICURE 1 APPEARS HERE#®**sh&kkik i

The reference datum can be:
1) elevation :
2) the top of a unit present in all selected holes
3) the base of a unit present in all selected holes

/)

Insert 1, 2, 3, or 4 to exit: (in ) 2

The units common to all holes are:
Kdt Jmpc .
Insert one of these codes: (in ) Kdt

Insert title (<32 char) followed by S.

Multiple word titles must be enclosed in quotes:
"example fence map 23"
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ANNGTATED PROGRANM LISTING

The subroutine nes
s
P

Cl fence
02 exist
02 pltede
02 clear sysin
02 inserter -
U3 insert_control
a4 flag
04 char_id
G4 page
04 unit control
05 dezode_unit
0% unit
04 show fence dat
U3 yesno - -
02 rewnove_hole
03 exist
U3 yesno
03 char_id
03 show_fence_dat
U2 display hole
03 yesno
03 char_id
03 display hole
U2 list_holeg ‘
03 dp3
02 draw_fence
03 plotinfo
04 clear_sysin
03 read posts
‘04 clear sysin
04 char_?d

‘Table 2.

ting chart in Table 2 shows
ubroutine calls within the FENCE system. . Coaments
rograns are preceeded by /* and followed by */.

03 get delx

03 fence wire

04 select

05 clea?_sysin

ref .

04 get datun

05 clear sysin

(03 makpic

04 asr
04 strtuap

04 line
G4 nmaklab
05 makla

bplt

06 height

G6 nmes

- 04 holelab
05 makla

06 hel

06 nes

sa,;;

bplt

ght

sag

04 boreline

, 05 line
04 drawvyax
05 heigh

f.
t

05 vintax

05 yaor
04 stopi

axs’
t

U5 endpl

04 dsr
03 yesno

Subroutine Nesting
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boreline.pll

boreline: proc (post2, x, fmin, scl);
/% procedure to draw a line from the top of the hole
to the base with tick wmarks at contacts #*/
“include postl;
dcl 1 fixed bin;
del (x, fmin, scl, xlp (2), vip (2), ytop) float bin;
del 1line entry options (variable);
/% find the index of tle top unit present ¥/
i = 1;
do while (unit (i).unit present = "0"b);
i o= i+l -

@

end;
/* draw the top tick wmarks */

ytop = scl*. (unit (i).topplt-fruin)+l.;

xlp (1) = x =-.05;

xlp (2) xt .05;

ylp (1) ytop;

ylp (2) ylp (1);

~call line (x1lp, ylp, 2, 0);
/% for the units present, draw the tick marks at the

lower contact */ - :

e

do i =1 to 15;
if unit (i).unit_present = "1"b then do;
vylip (1) = scl* (unit (i).basplt-fmin)+l.;
ylp (2) = ylp (1);
call line (xlp, ylp, 2, 0);
end;
end;

* draw the vertical line through the hole */
xlp (1) = x; '

xlp (2) X3

ylp (1) = ytop;

call line (xlp, ylp, 2, 0);

o

/

R R RN A R R S T T R A R AR AR S AN AN AR A TR AR R AL AT ARRARTEIARNNAXAATEN AR 5w

EEE R TR LR EEEEEE SRR LR LT EEERELEEEEE R LR R LSRR EE R EEEEEEE TR LS
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char_id.pll

chhar_id: proc (charidin); ,
/* procedure to pet an & or less character key fron

the user. a'"alue of "end" causes inmediate return */
del (sysin, sysprint)file;
decl charidin char -{(&);
del ans char (1); . ,

do while (ans "= "y" & charidin "= "end");
put skip list

("Insert hole id (<= 3 chars) or end to exit:

get list (charidin); _
if charidin "= "end" then doj;
/* verify the input tc be correct %/
put edit ("id is: ", charidin,
"o 0H? (y or m): ")

' (a (&), a (G8), a (18));

get list (ans);

N

n),

3

endc,;
end ;
enda,
PR R E R R R R R T R R R RS R R R R R
- e - e - ——— - ———— ——— - ———— - —— - ——— e ——— -
PR E E R R E E R R R R R R R T T R I L R R R S R I R B R R I J - I

clear_sysin.pll

clear_sysin: proc; .
/* system dependent routine to clear the input
stream after an entry */
del (sysin, sysprint)file;
del c¢ch char (1)
dcl (record, transmit)condition;
del' io entry options (variable);
on transmit (sysin) begin;
close file (sysin);

call io ("detach", “sysin");
11}

call io ("attach", "sysin", "syn_", "user input");

.go to fini;
end; : o
on record {sysin) go to next char;
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call io ("detach'", "sysin");
call io ("attach", "sysin", "record stream ",
"user input");
open file (sysin) sequential input;
next_ char: do while ("1"b);
read file (sysin) into (ch);
end;
fini: end;

e ot e ofe ol afe wis afa ate ole ats oli o e wfe o al ale afs o P N . ate ofu ofe ofe ol e wle ale ale o wle ofe o s o wt s
R R R R R R R R S S S SR R e S S R R R R R R R R e R R e

decode_unit.pll

decode unit: proc (unit next code, 1i);

/* procedure to decode a four (or less) character input into
the integer index corresponding to its position in the list of
possible units in a hcle */

dcl (sysin, sysprint) file;

del unit_code (16) char (4) external static;

decl i fixed bin;

decl unit_next code char (4);

/* check to see of input code was
to void this input */

"err" and set an error flag

start: if unit_next code = "err " then do;

i = 0;

return;

end;
/* check each possible unit code for a match with the input
code */

loop: . do i =1 to 16;
/* if a match is found, return with the index i */

if unit next_code = unit_code (i) then return;

end loop;
/% if no match is found, print the list of possible codes and
prompt for proper input. input can be aborted by
inserting "err" */
put edit ("The code, ", unit next code,
" entered is not allowed.")
(skip, a (10), a (4), a (25));
put .edit ("The allowed codes are:") (skip, a (22));
put skip;
i = 1; A o
do while (i < 10 .& unit_code (i) “= "flag"
put edit (unit code (i)) (x (1), a (4
i = i+l; -

)
));

page 20

e camrarnin e b s apee o



end; .
put edit ("TD ") (x (1), a (&4));
get list (unit next code);
20 to start;
end ; ‘

ale wfa s ofe ab ole Wfe ole Wte wie Wfe .\.YJ- fs B e S e P T A R R P R Y
% Y B * E PN S R I P I L

display hole.pll

display hole: proc;
/* procedure to display a record from the data base %/
del (char_id, clear_sysin, show_fence dat)
entr? options (variable); - »
del yesno entry (char (60) varying, char (1));
del (sysin, sysprint) file; '
decl fence dat file;
del answer char (1);
decl <charidin char (8);
winclude postly
del {(endfile, error, key) condition;
/* 1if no record matches the key, start over */
on key (fence_dat) begin;
put skip list ("Wo such hole. Try again.");
2o to gtkey,

end;
open file (fence dat) keyed sequential update;
gtkey: answer = "y'";

_ do while (answver = "y'");
/* see if more displays are wanted *#*
call yesno ("Another hole? (y or n): ", answer);
if answer = "y" then doj;
/* zet key and display hole */
call char_id (charidin); o
read file (fence dat) key (charidin)
" into (post)?
call show fence dat (post);
. end; - -
end ; .
fini: " close file (fence dat);
end; - -
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dp3.pll .

dp3: proc (keyl, postl, key2, post2, key3, post3, nout, nuod);
/* procedure to write scratch files to allow printing
three borehole records per row of output %/
del (keyl, key2, keyl) char (8);
dcl unit_code (16) char (4) external static;
del {(nout, nmod, itmp, i, lout, imod) fixed bin;
del (11, 12, 13)fixed bin; '
del (fence_list, scrl, scrl, scr3) file;
sinclude postl;
»include post3l;
%#include post32;
Zinclude post33; .
del (linl (30G), 1in2 (30), 1lin3 (30)) char (40) varyving;
del endfile condition;
dcl (max, wmod) builtin; o
on endfile (scrl) go to labscrl;
on endfile (scr2) go to labscr3;
on endfile (scr3) go to putout;
/% define hole record default values */
do itmp = 1 to 30;
linl (itmp) =" ";

1in2 (itmp) =" ";
1in3 (itmp) = " "

end;
if nout >= 1 then do;
/% write the leftmost record of three to scratch file scrl %/
: post = postl; .
open file (scrl)streanm output;
put file (scrl) edit ((&40)"*") (skip, a (40));

put file (scrl) edit ("id: ", charid,

"elevation: ", elevation) A
(skip, a (6), a (&), x (2), a (11),
£f (12, 2));
put file (scrl) edit ("deg", "min", "sec"
(skip, x (14), a (3), (2) (x (5), a (3))
put file (scrl) edit ("latitude", latitude (1
latitude (2), latitude (3))
(skip, a (8), =x (3), (2) (f (6, 0), x (2)),
£ (6, 1));
put file (scrl) edit ("longitude", longitude (1),
longitude (2), longitude (3))
(skip, a (9), x (2), (2) (£ (6, 0), x (2)),
£ (6, 1));

)
)y

bl e+ v B ¢



/% print the unit data only for those units present in the

hole */ ;
put file (scrl) edit ("top depth"'", "base depth")
(Skips X (12);‘3 (9)3 X (3), a (10))
do 1 =1 to 15;
if unit (i).unit _present = "1"b then doj;
put file (scrl) edit (unit code (i),
unit (i).untdptp, unit (i).untdptb)
(skip, a (4), = (65, £ (9, 1),
x (3), £ (9, 1));
end ;
end;
put file (scrl) edit ((&0)"=*") (sklp, a (40));
put file (scrl) skip;
close file (scrl);
end;

if nout >= 2 then do;
/% write the middle record of three to scratch file scr2 =/
post = post2;
open file (scr2)stream output;
put file (scr2) edit ((4u)"*") (skip, a (4G));

put file (scr2) edit ("id: ", charid,
"elevation: ", elevation)

(skip, a (6), a (8), % (2), a (11),
£ (12, 2)); o
put file (scr2) edit ("deg", "nmin", "sec")
(skip, x (14), a (3), (2) (x (5), a (3)
put file (scr2) edit ("latitude", latitude (
latitude (2), latitude (3))
(skip, a (8), x (3), (2) (£ (6, 0), x (2)),
£ (6, 1));
put file (scr2) edit ("longitude", longitude (1),
longitude (2), longitude (3))
(skip, a (9), x (2), (2) (£ (6, 0), x (2)),
£ (6, 1));
/* prlnt the unit data only for those units present
in the hole =/
put file (scr2) edit ("top depth", "base depth")
(skip, x (12), a (9), x (3), a (10));
do i =1 to 153
if unit (i).unit present = "1"b then do;
put file (scr2) edit (unlt code (1)
unit (i).untdptp, unit (i). untdptb)
(Skip: a (4)’ X (6)3'f (9’ 1))
x (3), £ (9, 1));

Lmaddih
N N
-

end;

end;
put file (scr2) edit ((4G)"*") (Smlp, a (40));
put file (scr2) skip;
close file (scr2);

end ;

if nout >= 3 then do;

/% write the rightmost record of three to scratch file scr3 #*/
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/% print

post = post3d;

open file (scr3)stream output;

put file (scr3) edit ((40)"*") (skip, a (40));

put file (scr3) edit ("id: ", charid,
“"elevation: ", elevation)
(skip, a (6), a (8), x (2), a (11,
£ (12, 2));

put file (scr3) edit ("deg", "min", "sec")
(skip, x (l4), a (3), (2) (= (5), a (3)));

put file (scr3) edit ("latitude', latitude (1),
latitude (2), latitude (3))
{(skip, a (8), = (3), (2) (£ (6, 0), = (2)),
£ (6, 1));

put file (scr3) edit ("longitude", longitude (1),
longitude (2), longitude (3))-
(skip, a (9), = (2), (2) (£ (6, 0), x (2)),
(6, 1));

the unit data only for those units present

in the hole */

h", "base depth")

put file (scr3) edit ("top dept
(3), a (10));

(skip, x (12), a (8), x
do 1 =1 to 15;
if unit (i).unit present = "1"b then do;
put file (scr3) edit (unit_code (1),
unit (i).untdptp, unit (i).untdpth)
(skip, a (4), x (6), £ (9, 1),
x (3), £ (9, 1)); '
end;
end,;
put file (scr3) edit ((&43)"*") (skip, a (40));
put file (scr3) skip;
close file (scr3);
end;

/% compile output in full 120 character lines */

getlin:

/* read

labéch:

/* read -

if nout >= 1 then do;
12 = 1,
13 = 1;
open file (scrl) environment (stringvalue)
record input title (“"record stream ~-target
viile scrl"); - -
11 = 1; -
the left third of each print line */
do while ("1"b);
read file (scrl) into (linl (11));
11 = 11+1;
end;
close file (scrl);
end;
the middle third of each print line */
if nout >= 2 then do;
open file (scr2) environment (stringvalue)
record input title ("record_stream_ -target
viile scr2");



12 = 1;
do while ("1"b);
‘read file (scr2) into (lin2 (12));
12 = 12+1;
end; ' '
labsecr3: close file (scrl);
end;
/% read the right third of each print line #*/
if nout >= 3 then do;
open file (scr3) environment (stringvalue)
record input title ("record stream ~-target
viile scr3");
13 = 1;
do while ("1"b);
read file (scr3) into (1in3 (13)});
13 = 13+1;

end;
putout: close file (scr3);
and;
lout = max (11, 12, 13)-1;
inod = mod (mmod, 2);
/% start a new page after six borehole records have

been written %/ _
if imod =.1 then put file (fence list) page;
/% write the full lines for three borehole records #/
else put file (fence_list) skip (3);
do itmp = 2 to lout;
put file (fence list) skip edit (linl (itup),
"oy, 1in2 (itamp), " | ", 1in3 (itup))
(a (40), a (3), a (40), a (3), a (40));
end; :
end ;

R R R R R A R R R R R R R S R R L T T R R

R R R R R R R R R T X E R g R R R O R R R R R T R R R R
draw fence.pll

draw_fence: proc;

/* main control program for making a fence map */

dcl sysprint file;

winclude post;

decl (ibaud, ihole, idatum) fixed bin;

del (xpage, ypage, dxt (25), fmax, fmin, range, scale) float bin;
del answer char (1); '

del (again, abort, repeat) bit (l);
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del (plotinfo,
select_rer, sget _datum, fence wire,
rakpic, yesno) -
entry options (variable);

get plotter

again

read pousts, get delx,

number and page size in inches */
—
= "1"b;

do- while (again);

repeat = "1"%;

call plotinfo (ibdaud, xpage, ypage);

rcad the records for the heoles to be included =/

call read posts (post, ihole, abort);
if “abort then

calculate the relative distance between successive holes */

call get _delx (post, ihole, xpage, dxt,
) avort); o

do while (repeat & “abort);
if “abort then

calculate the adjusted neigitts of the contacts */

call fence wire (post, iliole, fmax,
fmin, abort);
if "abort then do;

calculate the appropriate scale */

range = fwax-fuin;
if range > 0. then do;
scale = (vpage=é4.)/ (fmax=fmin);

draw the fence map */

end;
end;

call makpic (post, ihole, fuax,
fwin, scale, dxt, ibaud,
Xpage, vpage);
end ;
end;
else if “abort then do;
call yesno
("Do you want another datum? (y or n):
answer);

if answer = "n" then repeat = "0"b;

end ;
end;
if "abort then do;
. ¢all yesno
("bo you want another fence map? (y or n):
answver);

t

if answer = "n" then again = "0"b;
end;
else do;
_ again = "0"b;
end;
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drawvyaxfi.pll

crawyaxf: proc (fain,'fmax, vypage);
/* procedure to place a relative scale in feet at
the left edge of the fence nap. */
dcl (ypage, fmin, fwax, yoris, vmax, vax, fhite, zecro, one)
float bin;
dcl hund fixed bin;
del (height, vintax, ygraxs) entry options (variuble);
vorig = fwmin;
vinax = fwuwax;
yax = ypage~=b.;
fhite = .164;
zero = (.-
one = l.;
lhhund = 1060;
call height (fhite);
call yintax; ’
call ygraxs (yoriyg, "scale'", ynax, yax,

"approximate scales", hund, zero, one);

return;
end;
R R R LR R R R R R R R R R E T R R L R R R R R Y

R R R R R T el R R T R
exist.pll

exist: proc (name, error);

/* very system dependént routine to check for the existence
of a seguent or directory. no such file.returns "0"b,
otherwise returns "1"b */

del com err entry options (variable); ,

dcl expand pathname _.entry (char (%), char (*), char (%),
: fixed bin (35)),

del hcs $statub minf entry (char (*), char (%), flxed b1n (1),
_ fix 5in (2), fized bin:(24), flxeo bin (35)),

del error_table~$noentry ext fixed bin (35);
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dcl error_table $no_dir ext fixed bin (35);
del name char (32),—

dir char (1683),

ename char (32),

code fixed bin (35),

type fixed bin (2),

bit_count fixed bin (24),

error bit (33);

call expand pathuane (name, ¢ir, ename, code);

if (code "= () then go to err;

call hcs_S$status _minf (dir, enaume, 0, type, bit count,
code); -
if code "= 0 then do;
if (code = error_table Snoentry)i]
(code = error table $no_dir) thenm zo to false,
else g0 to err; - -
end;
if (type = 1)) ({type = 2)& (bit count "= ()) then
z0 to true; -

false: error = "U"b;
go to finij;

true: error = "1"b;
o to finij

err: call com err (code, "exist");
g0 to falsej;

fini: return;
end exist;

AR R T A R A T T N R A A A A AT AR AN T AN R AT AT AN AN ATTAA AT AN A A A AT Aokt
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fence.pll

fence: proc;

/* main driver for program to draw stratigraphic maps */
dcl name char (32) init ("fence map unit code");

del wunit _code (16) char (4) external static;

decl labplt (15) char (6) external static;

decl ans char (4);

A et g e gt



decl

("The unit code file does not
put skip list
("You nust create a unit code file before executing
put skip list
("Seec page 2. 0f the user’s n
ok = "Q"b; '
end;
/* if unit code file exists, read it */

i fixed bing

and quit *
it code

= "0"b then do;

decl (ok, code) bit ¢1);
“del (exist, clear_sysin, inserter, display hkole, remove_ hlole,
draw_fence, list holes, ec)
entry options (variable);
dcl pltcde entry {(char (4), char (6));
dcl endiile condition; .
dcl (sysin, sysprint, fence_map_unit _code, fence_dat)file;
on endfile (fence_map_unit_code) go to start;
ok = 1" ].."b‘
/% clieck for existeuce of unit.code file */
call exist (nanme, code);
/* if unit code file doesn’t exist, print error nessage

put skip list

else dojg

exist.");
fence.");

anual for help.");

labplt (i));

unit code (16) = "Ip';
do i =1 to 135;
unit _code (i) = "flag";
end; ‘ .
‘open file (fence_map unit_code) input;
do i = 1 to 15;
get file (fencc map_unit code) list
(unit_code (L)Y
call pltcde (unlt_coae (i),
end;

end;

start: close file (fence _fmap_unit code)
/* request task choice and call approprlate task subroutine */
do while (ok);
put skip list ("Enter task: ");
get list (ans);
call clear_sysin;
if ‘ans = "inse" then call inserter;
else if ans = "dele™"™ then call remove hole;
else if ans "show" then call display hole;
else if ans = "prin" then-call list holes;
else if ans = "draw" then call drawv fence;
/* if task chosen is to quit, set continuation flag to false %/
else if ans = "“quit" then ok = "0"b;
/* if user input not acceptable, print the acceptable inputs
and ask again for task choice #
else put skip list
("You must enter insert, delete, show, print, draw, or quit.");
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end;

end;
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fence wire.pll

fence wire: proc (post, ihole, fmax, fwuin, abort);
/* procedure to calculate the heights of the contacts
ad justed for the reference datum selected =/
dcl (sysin, sysprint) file;
“sinclude post; :
dcl (fuax, fwin, datum) float bin;
dcl (inole, i, j, idatum) fixed bin;
del refans char (1l); .
del (again, abort) bit (1)
del (select _ref, get datum) entry options (variable);
del (min, wax) builting
/#* select the type of datum to be used (ncne, unit top
or basc) */
again = "U"b;
do while ("again);
again = "1"b;
call select ref (refans);

if refans = "4'" then do;
abort = "1"b;
return;

end;
if refans = "2" | refans = "3" then
/* select the unit to be used for the level reference %/
call get_datum (post, ihole, idatum, again);

end;

fmax -5899G69,;
fmin = -fmax;
/* get the adjustuent value for the selected datum */
do i = 1 to ihole;
if refans = "1" then datum = post (i).elevation;
else if refans = "2" then datum =
post (i).unit (idatuuw).untdptp;
else if refans = "3" then datum =
post (i).unit (idatunm).untdptb;
do j =1 to 16;
/* calculate the adjusted heights for units present in posts */
if post (i).unit (j).unit_present = "1"b then
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do;
post (i).unit (j).topplt = .
datum=post (i).unit (j).untdptp;
post (i).unit (j).basplt =
datum = post (i).unit (j).untdptb;
funax = nmax
(fmax
min
(fmin, post (i).unit (j).basplt);

-

post (i).unit (j).topplt);

fuin

*
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flag.pll

fla
/-4:

¢: proc (post);
procedure to initialize 4ll values of a new record to default
values */
“include postl;
del i fixed bin;
/% initialize page values coumond to all units in the hole =/
‘ charid = "abcdefgh";
elevation = -999,;
/* initialize each unit */
do i = 1 to 4;
' latitude (i) = =-999.,;
longitude (i) = -999.;

do i =1 to 16;
unit_present (i) "0"b;
unit (i).untdptp -999.,.;
unit (i).untdptb = =-999.;

[

unit (i).topplt = =999.;
unit (i).basplt = -999,;
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set datum.pll

get datum: proc (post, ihole, idatum, again);

/% program to choose the unit tuo be used as the level reference
datuwm */

dcl (ihole, idatum, nkodatuw, rKodatum (106), i, j) fixed bin;

del codin char (4); ,

decl wunit code (16) char (4) extermal static;

del (ldatum (16), again) bit (1);

sinclude post;

del clear sysin entry options (variable);

del (sysin, sysprint) file;

/* see which units are preseut in all the posts */

nkodatuia = 0;
do i = 1 to 15;
lédatum (i) = "1"b;
do 3 =1 to ihole;
ldatum (i) = ldatunm (i) &
post (j).unit (i).unit present;
end; -

/* save the list of unit indices present in all posts’
and also the number of such units */

if ldatum (i) = "1"b tuen begin;
nkodatum = nkodatum+l;
kodatunr (nkodatum) = 1i;
end;
end;
/* case for which mno unit is present in all holes %/
knot : if nkodatum = 0 then begin;

/* print message that there are no acceptable units and set flag
to indicate that the reference datum must be selected again */
put edit
("There are no units common to all holes.")
, (skip, a (39));
again = "0"b;
end;
/* case for which there is at least on unit present in
all posts =/
else begin;
/* print the list of acceptable units */
put edit ("The units common to all holes are:",
(unit_code (kodatun (i))

“do i = 1 to nkodatum))
(skip, a (34), skip, (16) (a (4)));
put edit ("Insert® one of these codes: ")

_ (skip, a (28));
/% get unit code for reference datum unit and check to see that
it is an acceptable unit #/
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get list (codin);
call clear_sysin;
do i "= 1 to nkodatum;
if codin = unit code (kodatum (i)) then
begin; -
idatum = kodatum (i);
again = "1"b;
return; :
end;
end; _
put edit ("You wmisspelled the code. Trv again.")
(skip, a (35));
go to knot;
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get _delx.pll

zet delx: proc (post, ihole, xpage, dxt, abort);

/% procedure to calculate the relative distance between
successive posts in plot inches */

sinclude post;

dcl (ihole, i) fixed bin;

del (dxt (25), sum, xpage) float bin;

del abort bit (1); S

del sqrt builting

sun = 0,
dxt (1) O.;
/* accunulate sum of all distances */
do i = 2 to ihole;
/% calculate the distance using latitude and longitude as if
they were cartesian coordinates *
dxt (i) = sqrt ((post (i).latitude (4)-
post (i-1).latitude (4))%%*2
+ (post (i).longitude (&)=
post (i-1l).longitude (4))%%2);
sunm = sum+dxt (1i); '

[T

end; .
/% scale the distances .so that the x axis with be three
inches less than the page size */ ‘
do 1 = 2 to ihole; ‘
dxt (i) = (xpage=3.)%dxt (i)/sun;
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end;

o oo sl sl ot oo Lo . Vo ol oe wle ute ofs Cu o wle sle ale sl ale oa oo le ol R A S o o ate Lo oo ol ot OO ., J .
R R TR K RO R S R R TR O R T SO SR R L T I G I I Sl S I I SR S P (I L )

holelab.nll

holelab: proc (x, id, 3j);
/% procedure to plot the hole id (& characters or less) #/
del id char (&); .
del (x, bht, xp, yprfloat bin;
decl 3j fixed bin;
del wod builting
del maklabplt entry options (variable);
/% set height in inches %/
ht = .14,
/% start the label as if it were always & characters longz */
Xp = x=3.5%ht;
% calculate vertical location to alternate between two levels to
help avoid overprinting */ '
yp = +4-mod (jj, 3)% (ht+.03);
call maklabplt (xp, yp, id, &, ht);
end;
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insert -control.pll

insert_control: proc (charidin, post, hole_ok, abort);

/* procedure to control the imnput of data for one record #*/

decl (flag, char_id, pagin, unit_control, show_fence_dat,
clear sysinj
entry options (variable);

del vyesno entry {(char (60) varying, char (1));

del (sysin, sysprint, fence_dat) file;

dcl charidin char (8);
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del answer char (1);
sinclude postl;
dcl (abort, hole_ok, insert ok) bit (l);
del key condition;
/#* condition to allow insertion only if no record presently in
the data base has the sane key */
on key (fence dat) begzin;
insert_ok = "1"b;
go to 1ns;
o end;
/% initialize all values for the record %/
hole ok = "0"b;
do while (“hole_ok);
insert ok = "0"b;
call flag (post);
/% gzet the key for the record to be inserted */
call ciar_id (charidin);
post.charid = charidin;
if charidin ~= "end" then doj ,
/* check to insure that the key has not been used yet %/
reac file (fence dat) key (charidin)
into (post);
put skip list ("Duplicate id.");
/% get page header information */
do while (insert ok);
insert_ ok = "0"b;
o call pagin (post);
/% get information for all units */
call unit control (post, abort);
r hole information */

ins:

/% abort program run on error return with
if “abort then do;
call yesno
("Do you want to review this hole? (y or n): ", answer);
if answer = "y" then
call show_fence dat (post);
‘call yesno - '
("Is this record ok? (y or n): ", answer);
if answer = "y" then

hole ok = "1"b;

.

end;
end;
end;
clse dog
hole ok = "1"by
abort = "1"b;
_ end;
end;
end;
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inserter.pll

inserter: proc;
/% driver for inserting data for a hole into the data base %/
‘'dcl insert control entry options (variable);
dcl exist entry options (variable);
del vesno entry (char (060) varyving, char (1));
del (sysin, sysprint) filej
decl fence dat file;
del answer char (1);
del cnaridin char (8);
dcl (rec cnt, i) fixed bin;
del charidout (1006) character (8);
“include poustl;
dcl (abort, next ok, hole ok, code) bit (1);
¢cl name char (32) init (“fence_dat');
"decl {(endfile, error, key) condition;
/% open the data file, count the number of rccords and save
the keys */ : ' :
/% file opening to define the input file the first time around #*/
on error go to closeout; :
call exist (name, code);
if “code then do;
open file (fence dat) keyed sequential update;
write file (fence_dat) key
from (charidin)
from (post); .
delete file (fence _dat) key (charidin);
close file (fence_dat);
end;
start: rec_cnt = 0j
' open file (fence_dat) keyed sequential input;
on endfile (fence dat) go to counted;
do while ("1"b);
abort = "0"b;
read file (fence_dat) keyto (charidin)
into (post); ’
.rec cnt = rec cntvl;
charidout (rez_cnt) = charidin;
end;
/* print the number of hLoles and, if requested, the list
of keys */
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put edit ("The no of holes is: ", rec_cnt)

(skip, a (21), £ (8));.
call yesno
("bo you want a list of the
if answer = "y" then
put edit ((charidout (i) do i =1 to r
(skip, (10) ga (8), x (2)));
close file (fence_dat);
open file (fence dat) keved
whether anotiier hole is to be
next ok = "1"b;
do while (next_ok);
call yesno ("Another record? (y or n):
"v" then do;

counted:

ids? (y or n):

update;
inserted */

/% see

1 - ¥
, answer);

ec_cat))

", answer);

if answer = "'y
/% pet the information for a new record #/
call insert control {(charidin, post, hole_ ok,

avort);
‘charidin = post.charid;
if hole ok & "abort then.
write the record into the data base */
vrite file

/%

(fence dat) kevfrom

(charidin) from (post);

end;

else next ok = "(0"b;
end;
closeout: close file (fence dat);

end; -
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line.pll

line: proc (x, y, n, i);
procedure to draw a line from x(1),y(l)

to x(2),y(2) where the coordinates are in
plot inches */
del (x (2), vy (2)) float bing
decl (n, i) fixed bin;
decl curve entry options (variable);
call curve (x, y, n, i);
return;

-

end;
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list_holes.pll

list Loles: proc;
/* procedurée controling the printer output of the whole
data base =/

del (keyl, key2, key3) char (3);
del (nout, nmod) fixed bin;
del more_ok bit (1);

dcl (fence_dat, fence_ list) file;
fsinclude post3l;
#include postll;
%sinclude post33;
del dp3 entry options (variable);
decl endfile condition; .
* at end of file, set loop flag and unake last
call to write the to output file */
on endfile (fence_dat) begin;
more_ok = "0"b;
$0 to wrt;
end;
open file {(fence dat) keyed sequential ianput;
wore_ok = "1"b; -
/* read the records three at a time and
ttien write to output file =/
nmod = 0O;
do while (more ok);
' nout = O;_
read file (fence dat) keyto (kevl) into {(postl);
nout = 1; -
read file (fence dat) keyto (key2) into (post2);
nout = 2; -
read file (fence_dat) keyto (key3) into (post3);
nout = 3;
/* increment counter for printing on top of page
or bottom of page *
wrt: nmod = nmod+l;
if nout > 0 then do;
call dp3 (keyl, postl, key2, post2, key3,
post3, nout, nmod);
end;
end;
/% close files =/
close file (fence_dat);
"close file (fence list);
en

[«
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maklab.pll

maklab: proe (post?2, x, fmin, scl, labmem);

/% procedure to place labels for units */

“include postZ;

del (x, xp, v¥yp, y1, yu, scl, ht, fuin)iloat bin;

del 1 fixed bin;

del labmem (16)bit (1);

~del maklabplt entry options (variable);
del labplt (15) char (6) external static;
do i =1 to 15;

/* next line is just a trial to see of nmotation is better
when included for all units present in every hole %/
: _ labmenm = "0"b;

/% set initial character height to .14 inches */

- hte = .14,

/% if the unit 1s present and has not already been labeled by a

connecting lLole to the left, make the label *
if unit (i).unit_present = "1"b &
labmem (i) = "0"b then do;

yu = scl* (unit (i).topplt—Ffain)+l.;

, vl = scl®*® (unit (i).basplt-fuin)+l.;

/* if the thickness of the unit at the present hole is less
than the default character height, calculate a height
that can be plotted with the unit thickness %/

if yu-yl < ht thenm ht = yu-yl;
Xp = x-ht#*2.5;
yp = (yl+yu-ht)/2.;
/% plot the label */ :
call maklabplt (xp, yp, labplt (i), 6, ht);
labmen (i) = "1"b;
end;

/* These commands will change the annotation so that
unit labels are not drawn if there is a label for that
unit on a previously drawn post
else if unit (i) .untdptb <= unit (i).untdptp
then labmem (i) = "0"b;

%/ :
end ;
end;
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maklabplt.pll

maklabplt: proc (xe, yc, lab, nchar, ht);

/% procedure to interface to disspla nackage for umessaje
plotting #/ ‘
del (xc, yc, ht) float binjg
dcl nchar fixed bin;
del 1lab char (6);
del (messag, height) entry options (variable);
call height (ht);
call messayg (lab, nchar, xc, vyc);
return; '
end;
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. ‘makpic.pll

makpic: proc (post, ihole, fmax, fmin, scl, dxt, ibaud, xpage,
ypage); _ : _

/% procedure to control thé actual calculations and plotting of

A the fence map */ :

#include post;

dcl (ihole, ibaud, jj, ilow, itopblnk, ibase (2), itop (2), i)

fizxed bin;
del (fmax, fmin, scl, =zt (2), yt (2), dxt (25), xpage, ypage)
" float bin; .
dcl (asr, strtwmap, line, maklab, holelab,
stopit, dsr, boreline, drawyaxf)
entry options (variable);
del (labmem (16), drawok) bit (1);
dcl wmax builting
~call asr (">iml>disspla", "-after", "working dir");
call strtmap (ibaud, xpage, ypage);
/% labmem indicates whether a unit has been annotated at
a hole located further left on the plot--initialize labmem
before the program gets into the plotting loop *
do i =71 to 15;
labmem (i) = "0"b;

£~
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end ;

xt (1) = .5; ' _ ‘
/* drawv unit contacts for the (ji-1) th pair of adjacent posts */
do jj = Z to inole;

/* calculate x coordinate of post pair in plot inches ¥/
xt (1Y = xt (1l)+dxt (jji-1);
xt (2) = xt (1)+dxt (ji);
/* find the indices of the highest (itop) and lowest (ibase)
unit for each post #/
do i =1 to Z;
itop (i) = 1;
do while

(post (jj=2+i).unit (itop (i)).unit present = "0"b);
: itop (i) = itop (i)+1;
end;
ibpase (i) = 15,
do while
(post (jj—2+i).unit (ibase (i)).unit present = "G"b);
ibase (i) = ibase (i)=-1;
end; :
/* calculate the y coordinate of the highest unit in cach hole */
vyt (i) = scl®
(post {jj=i+i).unit (itop (i)).topplt-fmin)+l.;
end;
itepblnk = max (itop (1), ditop (2));

/% if the top unit is the same for both posts the top contact

can be drawn %/
if itop (1) = itop (2) then do;
call line (zt, yt, 2, 0);
end;
/* continue drawing
been finished %/
do while
((itop (1) <= ibase (1))] (ditop (2) <= ibase (2)));
the unit under consideration is present in

contacts until the lowest units have

/* case for which
both holes */
if itop (1) = itop (2) then do;
/% ilow indicates for which hole the index of the unit under
/% consideration for that hole (itop) is lowest (uppermost
of units). for the case in which the

in the sequence
ilow is arbitrarily

top unit is the same for both holes,
set to 1 (leftmost hole) */
ilow = 1;
/* calculate the y coordinates (yt) of the base of
being considered (in plot inches) and find the indices
for the next unit present in each hole #*/
do i =1 to 2;
yt (i) = scl#*
(post (jj=2+i).unit (itop (i)).basplt-fmin)+l.;
itop (i) = itop (i)+1;
do while
({post (jj=2+i).unit (itop (i)).unit present = "{("b);
/* stop stepping when the index gets to its max possible value */

tire unit
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/*

& (itop (i) < 16));
itop (i) = itop (i)+1;
end;
end;
draw the line */
call line (xt, yt, 2, 0);
end;

case for which the unit under consideration is present in only

one of the holes */
else do;
find out for which hole the incdex of the unit under
consideration is the lowest(uppermost unit in sequence
of units) %/
if itop (1) < itop (2) then ilow = 1;
else 1f itop (1)>itop (2) then ilow
if the hole specified by ilow (1l is left, 2 is right) has
already reached the lowest unit present in that hole, change
ilow to indicate the other hole #*/ :
if dtop (dilow) > ibase (ilow) then
- ilow = 3 - ilow,
calculate the y coordinate of the base of the unit under
consideration in the hole specified by ilow. - the vy
coordinate for tihe other hole is not changed because
the unit pinches out at that holec */
. . vt (ilow) = scl=
(post (jj=2+ilow).unit (itop (ilow)).basplt-fmin)+l.;
if the unit is present in both holes or if there is a
lower unit indicating a pinch out draw the line
otherwise do not draw ®/
' if itop (ilow) <= ibase (3-ilow) |
itop (3-ilow)<ibase (3-ilow)

]
[

then drawok = "1"b;
else drawok = "0"b;
find the next unit present in the hole specified by ilow */
itop (ilow) = itop (ilow)-+1l;
do while ((post (jj-2+ilow).unit
(itop (ilow)).unit present = "0"b)
& (itop (ilow) < 16));
itop (ilow) = itop (ilow)+l;

end;
if the unit under consideration in the hole specified
by ilow has been bounded from above by a uait in the other
hole, then the contact can be drawn #*/
if (itop (ilow) >= itopblnk & drawvok)
then call line (xt, yt, 2, 0);
end ;
end;
if jj = 2 then do;
finish annotation for the first (leftmost) hole %/
call maklab (post (1), xt (1), fuin, scl,
labuen) ; _
call holelab (xt (1), post (l).charid, 1);
call boreline (post (l), xt (1), fwin, scl);
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end ;

call maklab (post (jj), =t (2), fnin, scl,
labmen);

call holelab (xt (2), post (jj)

call voreline (post (j3), =t (2

.charid, jj);
J, fwmin, scl);
end ;
call drawyaxf (fain, fmax, ypage);
/% terminate plot and end ¥/
call stopit;
call dsr (">iml>disspla");
end;
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pagin.pll

pagin: proc (post);
/* procedure to get page-header information about a hole */
“include postl;
del j fixed bin;
decl ans char (1);
dcl (sysin, sysprint)file;
dcl c¢onversion condition;
on conversion begin;
/* procedure to handle the input of a character value iato a
nupmeric variable */
put skip list ("Please enter a number.");
Zo to start;
end;
ans = nnn;
/* get the information */
start: do while (ans = "n");
put skip list ("Insert surface elevation: ");
get list (elevation);
put skip (0) list
("Insert latitude in deg, min, and scc: ");
get list ((latitude (j) do j =1 to 3));
put skip (0) list
("Insert longitude in deg,min and sec: '");
get list ((longitude (j) do j =1 to 3));
/* print the information for checking */ '
put edit ("id: ", charid, "elevation: ",
elevation)
(a (6), a (8), x (2), a (11), £ (12, 2))

put edit ("latitude", latitude (1), "deg",

we
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o (2), "aia", lati
(skip, x (3), a (8), x (5
a (3), x (3)),
1), a (3));

s
- "

th

a
£ (&6, 1)
put edit ("loungi
longitude (
(skip, x (3
x (1), a (3

1t

2), "win'", 1lon

)y a (5), = (4

) 3))

E (S, 1), x ( (

/¥ return if information is ok */

put skip list ("Ar

get list (ans);

do wnhile (ans "= "n'" & ans “~=

tud

~~ (U
| g7
~ o~

)5

b
(
tude", longzgitude (1), "deg",
) gitude (3), "scc"

Y, (2) (£ (&, o),

e these values 0K? (y or nj: ");

Ilyll);

put skip (V) list ("Please inscrt v or n.'");

get list (ans);
end; -
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plotinfo.pll

plotinfo: proc (ibaud, xpage, ypage);
/* procedure to interrogate the user for the
and the page dimensions in plot inches #*/
del (sysin, sysprint) file;
del divaud fixed bin;
dcl  ans char (1);
del (xpage, ypage) float bin;
dcl (baud_ok, pgsize_ok) bit (1);
decl  lab label;
del clear sysin entry;
del (conve?sion, error) condition;
on error begin;
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tektronix speed

ut skip list ("Error. Start over.");
P P

g0 to again;
end ;
/% input error trap ¥/
on conversion begin;

put skip list ("Input error. P

put skip;
call'clear sysin;
g0 to lab;

lease enter a number.");



/* et the tektronix speed %/
again: - lab = again;
baud ok = "("b,
do while (“baud_ ok);
baud ok = "1"b;
put edit
("Insert your baud rate (ch/sec) for the Tektrounix 40l4:
(skip, a (56)); k
get list (ibaud);
if ivaud "= 30 & dibaud "= 120
& ibaud "= 9606 thea doj;
baud ok = "("b;
put edit _
("baud rates (ch/sec) supported are 30, 126, and $60.",
"For other rates, iunscert the highest number below your rate.")
{(skip, a (51), skip, a (59)); :

"oy
/

~

end;
end;
page: lab = paye;
" n

ans = '"an";
/% zet the page dimensions ¥*/
do while (ans "= "y"});
pgsize ok "Gty
do while (“pgsize_ok);
put skip list
("Insert x and y page dimensions in inches.");
get list (xpage, ypage);
put edit ("xpage = ", xpage, "vpage = ",
ypage, "0X? (y or u)")
(skip, a (&), £ (7,'1), x (3), a (&),
£ (7, 1), = (3), a (12));
get list (ans);
if =zpage < 3. | ypage < 4. then do;
‘ put skip list '
("The page dimension is too small.");
put skip list
("xpage nust be greater than 3, ypage greater than 4.");
end;
else pgsize ok = "1"b;

-

R
ena,
end;
end;
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pltede: proc (charé,

charo);

/¥ procecure toc format tihe unit labels so that the
first letter will be drawn in upper case using the
Issco disspla convention */

decl char4g char (4),

chhardl cnar (1) def chard pos (1),
char4?Z char (1) def charé pos (2),
chard3 char (1) def charéd pos (3),
char44 char (1) def char4 pos (4);
decl char6é char (o),

ctiar6l- char (1) def chart pos (1),
charb2 char (1) def char6 pos (2),
"char63 char (1) def char6 pos (23),
char64 char (1) def chart pos (&),
chhar65 char (1) def chardo pos (5),
cliar66 char (1) def charé pos (6);

char¢l = "(";

char62 = charéal;

char63 = ")";

char64 = charé42;

chhartd = charéd3l;

chartb = chardé;
end ;
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post.incl.pll

del 01 post (25),

/* include file for defining the 25 posts used during

the draw routine #*
02 charid char (8),
0Z elevation float bin,
02 latitude (%) float bin,
02 longitude (4) float bin,
02 unit (l1l6),
03 unit_present bit (1),
03 untdptp float bin,
03 untdptb float bin,
03 topplt float bin,
03 basplt float binj;

£~
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postlsincl.pll

decl U1l post,
/% include file for defining the data structure for
one borehole record */
02 charid char (8),
62 elevation float bin,
02 latitude (4) float bin,
32 longitude (4) f£loat bin,

02 unit (16),

03 unit present bit (1),
03 untdptp float bin,
U3 untdptb float bin,
03 topplt float bin,
U3 basplt float binj
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postld.incl.pll

decl Ol post2,
/% include file for defining the data structure for

one boreliole record */
02 charid char (8),
02 elevation float bin,
02 lacitude (4) float bin,
.02 longitude (4) float bin,
2 unit (16), .
03 unit present bit (1),
03 untdptp float bin,
03 untdptdb float bin,
03 topplt float bin,
03 basplt float bin;
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post3l.incl.pll

dcl Ol postl,
/% include file containiacg the first column variable
for the dp3 subroutine *
02 charidl char (o),
02 elevationl float bin,
02 latitudel (4) float bin,
02 longitudel (4) float bin,
02 unitl (10),
03 unit_presentl bit (1),
03 untdptpl float bin,
U3 untdptbl float bin,
03 toppliltl floact bin,
03 basplel float bing
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post32.incl.pll

decl 01 post?2,
/* include file containing the second column variable
for the dp3 subroutine */
G2 charid2 char (8),
02 elevation? float bin,
02 latitude2 (4) float bin,
02 longitude2 (4) float bin,
02 unit2 (16),
03 unit_present2 bit (15,
03 untdptp2 float bin,
03 untdptb2 float bin,
U3 topplt?2 float bin,
03 basplt?2 float bin;
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post33.incl.pll

del 0l post3,
/* include file containinyg the third
for the dp3 subroutine */
02 charid3 char (8),
U2 elevation3 float bin,
02 latitude3 (4) float bin,
02 longitude3 (4) float bin,
G2 unit3 (16),
U3 unit present3 bit (1),
U3 untdpep3d float bin,
03 untdptbld float bin,
03 topplt3 float bin,
03 basplt3 float bin;

coluwin variable
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read_posts.pll

read_posté: proc (post, ihole, abort);
./* procedure to control the selection and reading from the data

base of the holes selec¢ted to be fence posts %/
decl (sysin, sysprint, fence_dat) file;
decl (ihole, i, k) fixed bin; .
del ans char (1); ' )
decl -charidin char (8);
del abort bit (1);
#include post;
del char_id 'entry (char (8));
decl «clear_sysin entry;
decl (error, key) condition;

abort = "0"b;
/* in case of unexpected error, .close files and abort the

progran */
on error begin;
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put skip list
"Unexplained error in read posts.");
abort = "1"b; -
zo to closeout;
end;
/* initialize hole counter and open iile */
/* in case there is no hole wvith the given 1d,
correct the hole count and get ancther key */
on key (fence_dat) beging

ihole = iluole-1;
put skip list ("i#o such hole. Try again.");

end,;
itiole = 0,
open file (fence_dat) keyed update;
charidin = "123450673";
stkey: do while ("1"b);
~call char_id (charidin);
/* signal to end data entry if XKey value is "eud" %
if charidin = "end" then go to closeout;
ihole = ihole+l; -
/% read the record and calculate location in decimal degrees */
read file (fence dat) key {charidin)
into (post Tihole));
/% change deg, wiun, and sec to decimal degrees #/
post (ihole).latitude (4) =
post (ihole).latitude (l)-
post (ihole).latitude (2)/6G.+
post (ihole).latitude (3)/3660.;
post (inole).longitude (&) = ’
post (ihole).longitude (1)~
post (ihole).longitude (2)/60.+
post (ihole).longitude (3)/3600.;
/* waximuwm number of holes is 25 #*/
if ihole = 25 then go to closeout;
end;
closeout: close file (fence_dat);
enda;
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rea
/:':

¢

del

dcl
Ain
dcl
del
del
decl

del-

del
dcl
/:‘:

/:‘c
stk

/:’:

remove hole.pll

ove hole: proc
procedure for eletelno records from the fence dat file
of boreliole information */ N
yuestion char (6C) varying,
answer char (1),
chraridin char (¢);
(exist_code, delete_loop _contiuue) bit (1);
clude postl;
natie char (32) init ("feance dat");
ist entry options (variable);
resno. entry {(char (60) varying, char {(1));
char id entry (char (8));
bhOU fence dat cntry options (variable);
(svsiw, sysprint, fence dat) file;
key condition; '
if no record matches the input key, start over */
on key (fence_dat) begin;
put skip list ("No such hole. Try again.");
80 to gtXey; :

\

2 (‘u

end;
cheew to see vhether the data file fence qat exists %/
call exist (name, exist code);
if no data file exists print an error message and return %/
if "exist_code then doj; '
put edit ("The data file doesn’t exist.",
"You aust have a data file before you can delete records.'")
(skip, a (23), skip, a (58));
‘ return;
end ;
open data file */
open file (fence dat) keyed sequential update;

delete loop continue = "1"b;
deletion loop, continues until the continue flayg is reset */
ey: do while (deleteﬁloop_continue);
call yesno ("Another hole? (y or n): ", answer);
set continue flag to "0" t if no more holes %/
if answer = "n" then delete loop_continue = "0"b;

else do; -
Het the id for the hole to be deleted %/
call char id (charidin);
if the returned 1id is not "end" then proceed with deletion */
' if charidin "= "end" then do;
if user wants to see hole beforc deletion, read and display
hole info */
call yesno ‘
("Vould you like to review this hole? (y or n): ", answer);
if answer = "y" then do;

read file (fence dat) key
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(charidin) into (post);
call show fence dat (post);
end; - o
/% final check with user before deletion */
call yesno
("bo you want to delete this hole? (v or n): ", answer);
if answer = "y" then delete file
(fence dat) key (charidin);
end ; -
'end" set continue flag to "(O"b #/
else delete loop continue = "(0"b;

/% 1if dinput id is
end;
end ;
/% close file and return */
close file {(fence dat);
S return; -
end;
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seiect_ref.pll

select _ref: proc (refans);
/% procedure to have the user select the method for
calculating distance from a chosen level datum *
dcl (sysin, sysprint) file;
decl refans char (1);
del clear_sysin entry options (variable);
refans = "0";
/* ask for input */
sclect: put edit ("The reference datum can be:",
"1) elcvation", _
"2) the top of a unit present in all seclected holes",
"3) the tase of a unit present in all selected holes")
(skip, a (27), skip, x (5), a (13), skip, x (5),
a (55), skip, x (5), a (56));
/* check that input 1is acceptable */
do while (refans *“= "1" & refans "= "2" & refans "= "3"
& refans "= "4'");
put edit ("Insert 1, 2
(skip (2), a (31)
get list (refans);
call clear_sysin;

3, or 4 to exit: "y

)3

end;
end;
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show_fence_dat.pll

show_fence dat: proc (post);

/= p?ocedure to print the record for one hole #/
del (sysin, sysprint)file;

decl 1 fixed bing

“include postly’

del unit_code (16) char (4) external static;

/* print the header inforwmation */

put edit ((&U)"=") {gkip, a (40));

put edit ("id: ", charid, "elevation: ", elevation)
(Si"lp! (b)’ a (8)) }‘:(2)’ a (ll)’ i (12, 2-));

1 .

1"

a
put edit ("deg'", "mia", "sec
(skip, » (14), a (37, (2) (x (5), a (3)));

put edit ("latitude", latitude (1}, latitude (2),
latitude (3)) '
(skip, a (3), x (3), (2) (£ (6,.0), x (2)),
£ (6, 1)); '

put edit ("longitude", loungitude (1), longitude (2),
longitude {3)) : .
(skip, a (9), x (2), (2) (f (6, 0), = (2)),
£ (6, 1)); '

/% print the unit data only for those units present in the

hole #/
put edit ("top depth'", "base depth')
_ (skip, x (12), a (9), x (3), a (10));
do 1 =1 to 15;
if unit (i).unit_present = "1"b then do;
put edit (unit_code (i), unit (i).untdptp,
unit (i).untdpth)
(skip, a (4), x (6), £ (9, 1), x (3),
£ (9, 1)); :
end;
end;

“put edit ((40)"*") (skip, a (40));
put skip;
end;
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stopit.pll

stopit: proc;
/* procedure to terminate the plot #*/
dcl endpl entry options (variable);
call endpl (0);
return;

end;
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strtmap.pll
strtmap: proc (ibaud, xpage, Ypage);
/% procedure to initialize the tektronix and plot the
axes and title informaticn #*/

dcl (ibaud, izero, hund) fixed bin;
dcl (xpage, ypage, xpltpz, ypltpg, zero, one, fhite, tlen,
xtit, ytit, xor, yor) floa
del titlin char (l100) varying;
dcl blank char (1);
del (tk30, tkl20, tk5560, setup_tektrouix_tcs) entry;
dcl (page, title, graph, basalf, wmixalf, neight, line,
physor, messag)
entry options (variable);
dcl xmess entry options (variable) returns (float);
del (sysin, sysprint)file;
# initialize tektronix terminal control system %/
put edit ("Insert title (<32 cuar) followed by $. ™)
(skip, a (40)); '
put edit
“"#ultiple word titles must be enclosed in quotes: ")
(skip, a (50));
get list (titlin);
fhite = .2;
call setup_tektronix tcs;
/* inform disspla of baud rate */
: if ibaud = 30 then call tk30;
else if ibaud 120 then call tklZ0;
else if ibaud ‘960 then call tk960;
/% call disspla routines settinyg page size, title
annotation, and axis scaling */
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call page (xpage, ypagze);
xpltpg = xpage-2.;
ypltpe = ypage=3.;
call height (fhite);
hund = 106G,
izerc = 0
blank
zaro = 0.,
one = l.;
Xor = ‘1.2;
vor l.;
call physor (xor, vor);
call title: (blank, izero, blanxk, izero, blank, izero,
‘ xpltpy, ypltpad;
call zraph (zero, one, zero, one);
tlen = xuess (titlin, hund);
xtit = -(xpage-tlen=-2.)/2.;
ytit vpage-1.75;
- call umessay (tltlln, hund, xtit, ytit);
/% call disspla routines to set character type ¥/
call basalf ("1/cstd");
call mizalf ("staandard");
returmn; '
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unit.pll

unit: proc (post, n);

/% procedure to get the unit data for the n-th unit in a hole
as specified by input of n */ < '

del (sysin, sysprint)file;

del n fixed bin; '

dcl tnmpin float dec;

decl unit code (16) char (4) external statlc,

dcl tmpehr char (20) varying;

del question char (60) varying;

dcl answer char (1);

dcl clear_sysin entry options (variable);

dcl yesno entry (char (060) varying, char (1)); ‘
/* condition to check for input of a character value into a //
nunmeric variable */ - )

‘del conversion condition;
dcl (onchar, convert, fixed) builtin;
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decl ans char (1);
minclude postl;
on counversion begin;
put skip list
("input error at: ", onchar, " :start agzain");
call clear_sysin;
put skin;
2o to start;
end,;
/* read depth to unit top and verify entry */
answer = "n';
start: do while {answer = "n");
put edit ("Insert unit depth to top", ": ')
(skip (C), a (24), «x (15), a (2));
get list (tmpin);
call clear sysin;
/* construct verification guestion ¥/
question = unit_code (n) || "llconvert (tapchr, .
fikxea (tmpin, 1CG, 2))»1" CK? (y or n): "
call yesno (question, answer);
unit (n).untdptp = convert (unit (n).untdptyp,
tupin);

end;
:
enda,
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unit_control.pll

uunit control: proc (post, abort); _
/* procedure to control the input of unit data for all units
of one hole */

decl (sysin, sysprint) file;
del (clear_sysin, unit, decode_unit) entry optioms (variable);
decl i fixed bin;
del ans char (1);
del unit_code (16) char (4) external static;
“Zinclude postl;
dcl code char (4);
del (unit_p, unit n)fixed bin;
del (abort, top_ok, mid_ok) bit (1);

abort = "0"b;
/* get code of top unit in character form */

‘ top_ok = "0"b; ’
do while ("top_ok);
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put edit ("Insert top unit code", ": ")
(skip, a (20), x (1Y), a.(2), a (4));
zet list (code);
call clear_sysin;
/* decode the character unit code, check that the code is
acceptable, and return the integer index for that code */
call decode_unit (code, unit_p);

do while (unit_p = 0); '\
put skip list ("iole voided.");
abort = "1"b;
return;

end ;

/% check for recasonable value for the unit index number ¥/
if unit p >= 17 then begzin;
tog_ok = "{Mh;
put skip 1list
("Top unit can’t be the bottom of the hole.");

>

end;
else top ok = "L"b;
/% get the information for the top unit in the hole */
end;’
call unit (post, unit p);
unit (unit p).unit present = "1"b;

[* zet all units present between the top unit and the bottom
unit in the hole */
nid_ok = "0"b;
do while ("=mid_ok);
put edit ("Insert next lower unit code", ": ')
(skip, a (27), x (12), a (2));
/% zet the unit code and find the corresponding index */
get list (code);
call clear_sysin; :
call decode_unit (code, unit_n);
/% check for reasonable unit index #*/

do while (unit n = 0);
" put skip list ("ilole voided.');
abort = "1"b;
return;
end ;

/* 1if new unit is not below the previously entered unit, there
has been an error. try again for the next unit. */
if unit n <= unit p then do;
put skip list
("New unit code not below than last one.'");
do i = 1 to 17;
if unit (i).unit_present = "1"b then
unit_p = ij; '
end; :
put edit

("Last valid unit entered was", ": ", unit code (unit p))

(skip, a (27), = (12), a (2), a (4))3
end;
else if unit n <= 15 then doj;
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call unic (post, unit_n);

/* check that the new unit is deeper than the last one %/
if post.unit (unit_n).untdptp {=
post.unit (unit _p).untdptp then do;
put skip list
("The new unit is not deeper than the last one.");
put skip list
unit n = unit_pj;
end;
/% set the bottow of the unit above to the top value of the
unit just insercted %/
unit (unit n).unit preseat = "1"b;
unit (unit:p).untdgtb =
unit (unit_n).untdptp;
unit p = unit un,;
end; - -
else mid ox = "1"b;
/* get basec of the lowest unit present */
enc;
put edit ("Insert base of lowvest unit measured", ": ")
(skip (0), a (35), x (4), a (2));
et list (unit (unit p).untdptb);
returng -
/* error return with abort flag set ¥/
erret: put edit ("Hole voided") (skip, a {(11));
abort = "1"b;
return;
end;
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vesno.pll

answer);
print the input question
until a2 y or n answer has

yesno: proc (question,

/% utility progran to
and keep proupting
been input */

dcl question char (60) varving;
dcl answer char (1);

del (sysin, sysprint) file;

dcl okyesno bit (1);

dcl <clear_sysin entry;

okyesno "0"b;
do while ("okyesno);

put skip list (question);
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vet list (ans
call clear sy
if answer = " answer = "n" then

okyesno b,
else put-skip list ("Please answer y or u.');
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