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FENCE is 

INTRODUCTION 

system of computer programs designed to store, 
retrieve, and display borehole stratigraphic data. Using .FENCE a 
user can create a data base 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 
datum. 

The programs are written in the PL/1 language and designed 
to run on tlie USGS Honeyvv'ell Multics system in Denver using a 
Tektronix 4014 graphics terminal and the DISSPLA graphics 
software package. The programs contain some Multics-dependent 
operations, but adaption to another system should be relatively 
easy. Except for one scale-annotation subroutine call to 
DISSPLA, the graphics calls can be implemented easily on Calcomp 
or similar sof tv.'ar e . 

COMPONENTS OF FENCE 

There are three components in FENCE, a file of unit codes, a 
keyed PL/1 data base, and a set of programs. The file of unit 
codes is 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 is created using 
interactive programs from FENCE. AfCer the unit-code file and 
data base have been created, the user can generate fence maps 
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) unit code. The code may 
consist of letters or numerals in upper or lower case. These 
codes require that a perfect match be made when inserting 
information about a unit into the data base. VJhen 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 
named "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. 
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USIN'G FENCE 

To use the FENCE system on the USGS Multics computer in 
Denver, the user must be able to log in to the system. Upon 
completion of the normal login sequence, the user can execute 
F E iJ C E by e n t e r 1 n g 

>uud>Math ora>JKork>fence dir>fence 

or, if a link is already established, simply 

fence. (1 ) 

Once FENCE has been invoked, the prograa will prompt "Enter 
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 returned to the main program 
and the user can either choose another task or terminate tlie 
session. 

The modules named insert and delete are used to edit the 
data base, and the modules SHOW and PFvINT are used to display 
information from the data base. The module that constructs the 
FEN'CE map is called DRAW. The user can exit from FENCE by 
entering "quit" when prompted by "Enter task". If the user 
responds witli any other word, the program will list 
acceptable responses and ask again for the module wanted. 

the 

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 u n i t c o d e 
b. depth to the top of the unit, 
c. depth to the bottom of the unit. 

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

ease of 
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Note 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 although 
units pliysically missing can be omitted. 

CREATING AND EDITING THE DATA BASE 

There are two modules for editing the data base, INSERT and 
DELETE. The pro.cedure for changing an erroneous value in a 
record is to delete the record and' insert the correct 
information. 
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If a uiser wants to delete a hole from the data base, 
"delete" can be ansvicered 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 user is 
then asked to verify that the hole is to be deleted. A reply of 
"yes" to the verification query 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. P^esponding "end" to the hole id prompt returns the user 
immediately to the main program. 
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DISPLAYING THE DATA FILE 

There are t \ io modules for displaying hole information, SHO'n 
and PRINT. The user enters the appropriate module by responding 
with the module ,aame to the "Enter task" prompt. 

The SHOW' module is for- displaying a hole record on the 
graphics terminal. The user is prompted for the liole id and then 
the information for those units present in the hole is displayed 
on the screen. The user can then choose another hole for display, 
return to the main program by responding "no" to the prompt 
"Anotlier hole?", or show another hole by responding "yes" to the 
proi.ipt. The user can also return to tlie main program by entering 
"end" as a hole id. 

If the user wants a line-printer listing of all.the holes in 
the data base, this can be obtained by entering "print" to the 
"Enter task" prompt. The module does not actually cause the 
listing to be printed; it merely writes a file into tlie segment 
"fence_list". The holes are listed in the standard collating 
sequence by hole id and six holes are printed per printer page. 
When the file has been written, the user is automatically 
returned to the main program. The user can cause this file'to be 
printed by using the Multics command 

dprint fence list 

after entering "quit" 

USER-CONTROLLED PARAMETERS 

The user can specify up to 25 holes to be plotted in a fence 
map. 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. 
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the Tektronix screen is x = 15 inches and y = 11 inches. 

FENCE will ask the user to insert a title for each plot 
made. The input should be followed by a dollar - sign (5) and 
enclosed in quotes. An example title is 

"this is a titles". 

The title letters are written in u ppe r case. 

DRAWING A FENCE MAP 

After a data base is 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.computer displays the id for verification and searches the 
data base to see whether that id is actually in tlie data base. 
If there is no such hole, the program inforvas the user and asks 
again for the hole id. If the hole is ia the data base, the user 
is prompted for the' next liole id. This process continues until 
either 25 hole ids haye been inserted or the user enters "end" to 
indicate that no more holes are desired. 
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c user can make a copy of the. fence map before 
To proceed, the user must press the carriage return 

rd tv;ice. The user then has the option of selecting 
datum for the selected holes or returning to the 

LEAVING FENCE 

The user terminates a session by responding "quit" to the 
"Enter task" prompt. All files are closed and the user is. 
returned to the Multics command level. 
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EXAMPLE 

DATA FOR THE EXAMPLE 

For the data used in the example, the list of unit codes ia 
Krag, Kdt, Jmb, Jrapc, and Jmw. There are three holes to be 
inserted into the data base. The information for the three holes 
i s l i s t e d i n T a b l e l . 

HOLE 1 

id: 

latit 
longi 

Km g 
Kdt 
J m b 
J m p c 
Jaw 
* * A -A- X ; 

ho lei 

ude 
tude 

eleva t i on 
deg 
35 

107 
t o [) depth 

m m 
0 

5 0 0 0 . 0 0 
s e c 

2 0 0 , 
3 0 0 , 
4 0 0 , 
6 0 0 , 
7 0 0 , 

0 . 0 
0 0 . 0 
b a s e d e p t h 

3 0 0 . 0 
4 0 0 . 0 
6 0 0 . 0 
7 0 0 . 0 

1 1 0 0 . 0 
* * * A A A * A * -;: -.i * A A * X A A A * * A :V A A A : 

la hole2 

HOLE 2 

eleva tion 4500.00 

latitude 
longi tud e 

Kdt 
Jrapc 
Jmw 

deg 
35 

107 
top depth 

200.0 
400.0 
500.0 

m m s e c 
20 0 . 0 
45 0 . 0 

ba s e d e p t h 
4 0 0 . 0 
5 0 0 . 0 
8 0 0 . 0 . 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

id: hole 

latitude 
long!tude 

Kmg 
Kdt 
Jrapc 
A A A A A A A A A A 

1 

3 

JU , 

HOLE 3 

elevation: 
deg 
35 
107 

top depth 
400.0 
500.0 
700.0 • 

min 
55 
10 

: 5300.00 
s ec 
0.0 
0.0 

base depth 

A A A A A A A A A A A A A A ! 

TABLE 1 

500.0 
700.0 
850.0 

,V A A A A A A A A A A A ft A A 

1 
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The following examples s h o vv the user creating the u n i t - c o d e 
file, creating the data base, correcting an erroneous hole in the 
data base, and drawing a fence map. Entries preceeded by "(in)" 
are entered by the user, and entries preceeded by "(out)" show 
the r e s p o n s e s b y t h e computer. 

CREATING THE UNIT-CODE FILE 

(in ) qedx 
(in ) i 
(in ) Kmg 
(in ) Kdt 
(in ) Jmb 
(in.) J mpc 
( i n ) J uu\' 
(in ) \f 
(in ) w fence map_unit code 
(in ) q 

ENTERING THE HOLE I N F O R N L A T I O N 
(FIRST TWO HOLES) 

(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 

fence 

Enter task (in ) insert 

The no of holes is : 0 
Do you Vi'ant a list of the ids? (y or n ) : (in ) n 

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

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

(in ) holel 

Insert surface elevation: (in ) 5000 
Insert latitude in deg, rain, and sec: (in ) 35 0 0 
Insert longitude in deg,min and sec: (in ) 107 0 0 
id: holel elevation: 

latitude 35 deg 
longitude 107 deg 

Are these values OK? (y or n ) : 

Insert top unit code 
Insert unit depth to top 

5 00 0.00 
0 mi n 
0 min 

(in ) y 

ixmg 200.00 0K7 (y or n) 

: (in ) Kmg 
: (in ) 200 

(in ) y 

0.0 sec 
0. 0 sec 
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( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 

Insert 
Insert 

Kdt 

Insert 
Insert 

Jmb 

Insert 
Inse rt 

Jmpc 

Insert 
In sert 

J ra VJ 

Insert 
Insert 

next 
un i t 

next 
uni t 

next 
un i t 

next 
unit 

next 
bas e 

lower unit code 
depth to top 

: (in ) Kdt 
: (in ) 300-

300.00 OK? (y or n ) : (in ) y 

lower unit code 
depth to top 

4 00.0 0 OK? (y or n) 

lower unit code 
depth to to}-) 

: (in ) J n b 
: (in ) 400 

(in ) y 

: (in ) Jmpc 
: (in ) 6 00 

6 0 0.00 OK? (y or n ) : (in ) y 

lower unit code 
depth to top 

: (in ) Jmw 
: (in ) 700 

700.00 OK? (y or n ) : (in ) y 

lower unit code 
of lowest unit measured 

: (in ) TD 
: (in ) 1100 

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

r i t A VJ •>! A . , . . , . . 1 . . - . .^. . ' . .v. - • - ' ' 4 - - ,- . ' - - ' . .*. .*' -V- ^ ' ' ' •*• . ' - . '^ ..',- .-'' • , . . - . ^ . ' ' - ' - . ^ — , ' . , . . ' . ~> J . . . . J . J f .7 . . ,^ %̂ TC .T .C , . n TT . . . . , . . . i \ .S t \ r\ .-. t . ,C TC , . Ts , . n ' . >. *. , t ' . , . A . . *. >• TC 

IU 

lati 
long 

K m g 

holel 

tude 
i tude 

eleva ti on 5000.00 
deg 
35 

107 
top d e p t ll 

200.0 
300.0 
400.0 
600.0 
700.0 

Kdt 
Jmb 
Jmpc 
J m w 
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

m m s e c 
0 0 . 0 
0 0 . 0 
b a s e d e p t h 

3 0 0 . 0 
4 0 0 . 0 
6 0 0 . 0 
7 0 0 . 0 

110 0 . 0 

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

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

Insert hole id (<= 8 chars) or end to exit 
id is: hole2 . OK? (y or n ) : (in ) y 

(in ) hole2 

Insert surface elevation: (in ) 4500 
Insert latitude in deg, min, and sec: (in ) 35 20 0 
Insert longitude in deg,min and sec: (in ) 107 45 0 
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 ) y 
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( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( ou t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 

Insert top unit code 
Insert unit depth to top 

Kdt 200.00 

I n s e r t n e : i t l o \ v e r u n i t c o d e 
I n s e r t u n i t d e p t h t o t o p 

J m p c 4 0 0 . 0 0 OK? ( y o r n ) 

I n s e r t n e x t l o \ v e r u n i t c o d e 
I n s e r t u n i t d e p t h t o t o p 

J m w 5 0 0 . 0 0 

Insert next lower unit code 
I n s e r t b a s e of l o t v e s t u n i t m e a s u r e d 

; (in ) Kdt 
: (in ) 2 00 

OK? (y or n) : (in ) y 

: (in ) Jmpc 

: (in ) 400 

(in ) y 

: (in ) Jmw 

: (in ) 5 00 
OK? (y or n ) : (in ) y 

: (in ) T D 
: (in ) 800 

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

AAA A A A A A A Vc A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

id: hole2 elevation: 4500.00 
deg min sec 

latitude 35 20 0.0 
longitude 107 45 ' .0.0 

top depth base depth 
Kdt 200.0 400.0 
Jmpc '• 400.0 500.0 
Jmw 500.0 8 00.0 
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

Is this record ok? ( y o r n ) : (in ) y 

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

Enter task: (in ) quit 

ENTERING THE ERRONEOUS HOLE•3 
(NOTICE OPERATOR ERRORS) , 

(in 
(out 
( out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 

fence 

Enter task (in ) inert 

You must enter insert, delete, show, print, dravv, or quit 
Enter task: ( i n ) i n s e r t 

The no of holes is: 2 
Do you want a list of the ids? (y or n ) : (in ) y 



( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( ou t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 

holel hole2 
Another record? (y or n ) : (in ) y 

Insert hole id (<= S chars) or end to exit: 
id is: holel . OK? (y or n): (in ) y 

Duplicateid. 
Insert hole id (<= 8 chars) or end to exit: 
id is: hole3 . OK? (y o r n ) : (in ) y 

(in ) liolel 

(in ) hole3 

Insert surface elevation: (in ) 0 
Insert latitude in deg, min, and sec: (in ) 0 0 0 
Insert longitude in deg,min and sec: (in ) 0 0 0 
•id: hole3 elevation: 0.00 

latitude 0_deg Orain O.Osec 
longitude 0 deg 0 min 0.0 sec 

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

Insert surface elevation: (in ) 530 0 
Insert latitude in deg, min, and sec: (in ) 35 55 0 
Insert longitude in deg,min and sec: (in ) 107 10 0 
id; hole 3 

latitude 
eleva tion: 

35 deg 
107 deg. 

Are these values OK? (y or n) 
longi tude 

5300.00 
5 5 min 
10 min 

(in ) y 

0.0 sec 
0.0 sec 

Insert top unit code 
Insert unit deptli to top 

Km.g 400.00 OK? (y or n) 

Insert next lower unit code 
Insert unit depth to top 

Kdt 500.00 OK? (y or n ) : 

Insert next lower unit code 

New unit code not below than last one. 
Last valid unit entered was 
Insert next lovv'er unit code 
Insert unit depth to top 

: (in ) Kmg 
: (in ) 400 

(in ) y 

: (in ) Kd t 
: (in ) 500 

(in ) y 

: (in ) Krag 

Kdt 
(in ) Jmpc 
(in ) 0 

Jmp c 0.00 OK? (y or n ) : (in ) y 

The new unit is not deeper than the last one. 
Enter the correct depth for this unit. 
Insert next lower unit code : (in ) Jmpc 
Insert unit depth to top : (in ) 700 

Jmpc 700.00 OK? (y or n) 

Insert next lower unit code 

( in ) y 

: (in ) TD 
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( o u t ) I n s e r t b a s e of l o v / e s t u n i t m e a s u r e d . : ( i n ) 0 
( o u t ) 
(out) Do you want to review this hole? (y or n ) : (in ) n 
(out) 
(out) Is this rccordok? ( y o r n ) : (in ) y 
(out) 
(out) Another record?(y or n ) : (in ) n 
(out) 
( o u t ) E n t e r t a s k : ( i n ) q u i t 

REMOVING THE ERRONEOUS HOLE 
(HOLE 3) 

(in 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(ou t 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 

r e n c e 

Enter task: ( i n ) delete 

A n o t h e r h o l e ? ( y o r n ) : ( i n ) y 

Insert hole id (<=.3 chars) or end to exit: 
id is: hole3 . O K ? ( y o r n ) : ( i n ) y 

Would you,like to review this hole? (y or n) 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

i d : h o l e 3 e l e v a t i o n : 5 3 0 0 . 0 0 
deg rain sec 

latitude 35 55 0.0 
longitude 107 10 0.0 

top depth base depth 
Kmg 400.0 500.0 
Kdt 500.0 700.0 
Jmpc 700.0 0.0 
AAAAAftftAAAAAAAAs'cAAAAAAAAAAAAAAAAAAAAAAAA 

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

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

Enter task: (in ) q u i t 

(in ) hole 3 

(in ) y 

(in ) y 

ENTERING HOLE 3 CORRECTLY 

( i n ) fence 
(out) 
(out) Enter task: 
(out) 

(in ) insert 
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( o u t ) 
( ou t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( ou t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( ou t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 

The no of holes is: 2 
Do you want a list of the ids? (y or n ) : (in ) n 

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

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

Insert surface elevation: (in ) 53 0 0 
Insert latitude in deg,, min, and sec: (in ) 35 55 0 
Insert longitude in deg,min and sec: (in ) 107 10 0 
id: hole3 elevation: 

latitude 3 5 d e g 
longitude 107 deg 

Are these values OK? (y or n) 

Insert top unit code 
Insert unit depth to top 

5 300.00 
5 5 min 
1 0 m i n 

(in ) y 

0.0 sec 
0.0 sec 

: (in ) Kmg 
: (in ) 4 00 

Kms 4 0 0.00 OK? (y or n): (in ) y 

Insert next loiver unit code 
Insert unit depth to top 

: (in ) Kdt 
: (in ) 500 

Kdt 5 0 0.00 OK? (y or n ) : (in ) y 

Insert next lower unit code 
Insert unit depth to top 

: (in ) Jmpc 
:•(in ) 700 

Jmpc 700.00 OK? (y or n): (in ) y 

Insert next lower unit code 
Insert base of lowest unit measured 

: (in ) TD 
: (in ) S50 

Do you want to reviev; this hole? (y or n ) : (in ) y 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

id: hole3 elevation: 53,00.00 
deg min sec 

latitude 35 55 0.0 
longitude 107 10 0.0 

top depth base depth 
Kmg 400.0 500.0 
Kdt 500.0 700.0 
Jmpc 700.0 850.0 
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

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

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

Entertask: (in)quit 
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DRAWING TWO FENCE MAPS 

( i n ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( i n ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( o u t ) 
( i n ) 

I ence 

Enter task: (in ) draw 

Insert your baud rate (ch/sec) for the, Tektronix 4 014: 
12 0. 

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

x p a g e = 10.0 y p a g e = 7.5 O K ? ( y o r n ) ( i n ) y 

Insert-liole id (<= 8 chars) or end to exit: (in ) holel 
id is: holel . OK? (y or n ) : (in ) y 

Insert hole id (<= o chars) or end to exit: 
id is: hole2 . OK? ( y o r n ) : ( i n ) y 

Insert hole id (<= 3 chars) or end to exit: 
id is: hole3 . OK? ( y o r n ) : ( i n ) y 

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

(in ) h o1e 2 

(in ) h o1e 3 

(in ) end 

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, ,or4 to exit: (In ) 1 

Insert title (<32 char) followed by $. 
Mul t ip le \/o rd t i t les must be enclosed in quotes: 
"example fence map 1$" 

(out 
(out 
( out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(out 
(in 

AAAAAAAAAAAApiGURE 1 APPEARS HERE************* 

The reference datum can be: 
1 ) el&va tion 
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 Jrapc 
Insert one of these codes: (in ) Kdt 

Insert title (<32 char) followed by $. 
Multiple word titles must be enclosed in quotes: 
"example fence map 2$" 
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Firgure 1. Example Fence Map 1 



.IT i." !V A -l! 'cAAAAAAAFXGURE 2 A P P E A R S H E R E * * * * * * * * 

( o u t ) T h e r e f e r e n c e d a t u m c a n b e : 
( o u t ) 1 ) e l e v a t i o n 
(out) 2) the top of a unit present in all selected holes 
(out) 3) the base of a unit present in all selected holes 
(out) 
(out)Insertl, 2 , 3 , o r 4 t o e x i t : ( i n ) 4 
(out) 
(out) Enter task: (in ) quit 
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EXAMPLE FENCE MAP 2 

xs 
as 

fD 

o> 

o 

o -
(D 

- J 
D 
O 
(0 g 
ffl V 

o 

E 

O I 

t-
O L 

o a 
I 

iJ 
I 

Kmg 

Kdt 

Jmb 

Jmp 

Jmw 

• — - _ _ _ K d t 

. • •• ~ J m p 

Jmw 

Kmg 

Kdt 

r Jmp: 
_—I 

• 

,y 

hotel 
hoLe3 

hoLe2 

Figure 2. Example Fence Map 2 



ANNOTATED PROGRAM LISTING 

The subroutine nesting chart in Table 2 shov/s the order of 
subroutine calls ivithin tiie FENCE system. Comments within the 
programs are preceeded by /* and followed by */. 

0 1 fen 
0 2 
02 
02 
02 

e 
P 
c 
i 

03 

03 

o: 
0 3 
03 
03 
03 

02, d 
03 
03 
03 

02 1 
03 

02 d 
03 

03 

ce 
xi s 
Itc 
lea 
ns e 
i n 

04 
0 4 
04 
04 

0 
0 

04 
ye 

e 111 o 

ex 
ye 
ch 
sh 

i sp 
ye 
ch 
di 
ist 
dp 

raw 
pl 

04 
re 

04 
04 

t 
de 
r_s 
rt e 
ser 
f la 
cha 
pag 
uni 
5 d 
5 u 
s ho 
sno 
ve 
ist 
s no 
ar_ 
ov;_ 
lay 
sno 
ar_ 
spl 
__ho 
3 
_f e 
oti 
ele 
ad_ 
ele 
cha 

y s m 
r 
t control 
.y a 
r_id 
e 
t_cont rol 
e c o d e _u nit 
nit 
w_f ence_da t 

h ole 

id 
fence_dat 
_h ole 

id 
ay hole 
le s 

nee 
nf o 
ar s ysin 
posts 
ar sy s in 
r Id 

03 ge 
0 3 fe 

04 
0 

04 
0 

0 3 m a 
04 
04 
04 
04 

0 

04 

04 

04 

03 

t_deIx 
nee V.' ire 
sele ct_ref , 
5 clear_sysin 
get datum 
5 clear_sysin 
k p i c 
asr 
s t rtuap 
line 
m a klab 
5 maklabplt 
0 6 height 
0 6 m e s s a g 

h ole la b 
5 maklabplt 
0 6 h eight 
0 6 m e s s a g 

boreli ne 
5 line 
drawyaxf 
5 height 
05 yintax 
05 ygraxs 

4 stopit 
05 endpl 

4 ds r 
ye sno 

Table"2. Subroutine Nesting Chart 
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A TC A A A A A : . . . . . ' - . : . t . . 1 . A A T'C A A A A A A A A A A T̂ : TV A A A A A ; . . . . 1 . . , . .*. y . J . . 1 . J . • A A A A V; A A A 

b o r e l i n e . p l 1 

boreline: proc (post2, x, fmin, sci); 
/* procedure to draw a line from the top of the hole 

to the base with tick marks at contacts */ 
% include post2; 
del i f i x e d b i n ; 
del (:•;, fmin, sci, xlp (2), yip (2), ytop) float bin; 
del line entry options (variable); 
/* find the index of the top unit present */ 

i = 1; 
do while (unit (i).unit_presenU = " 0 " b ) ; 

i = i-rl ; 
end ; 

/* draw the top tick marks */ 
ytop = sci* (unit (i).topplt-fain)-fl. ; 
xlp (1) = X -.05; 
xlp (2) = x-r .05; 
yip (1) = ytop; 
yip (2) = yip (1); 
call line (xlp, yip, 2, 0 ) ; 

/* for the units present, draw the tick marks at the 
lower c o n t a c t * / 

do i = 1 to 15; 
if unit (1).unit_present = "l"b then do; 

yip (1) = sci* (unit ( i ) . baspl t-f min)-+l . ; 
yip (2) = yip (1); 
call line (xlp, yip, 2, 0 ) ; 

end ; 
end ; 

/* draw tlie vertical line through the hole */ 
xlp (1) = x; 
xlp (2) = x; 
yip (1 ) = ytop; 
call line (xlp, yip, 2, 0 ) ; 

end; 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A ft ft A A A A A A A A ft A ft A A A A A A A A 

A A A A A A ft A A A A A A A ft A A A A ft ft A A A A A A A A A A A A A A A A A A A A A A A A ft ft A A A A A A A A A A A A A A ft A A A 
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char id.pll 

o chars) or end to exit 

cliar_id: pr oc ( charidin ) ; 
/* procedure to get an 8 or less character key from 

the user. a value of "end" causes immediate return */ 
del (sysin, sysprint)file; 
del ciiaridin c h a r ( o ) ; 
del ans cliar ( 1 ) ; 

do while (ans "= "y" & charidin "= "end"); 
put skip list 
("Insert hole id (<= 

, ge t 1i s t• (ch a r i d i n ) ; 
if charidin *= "end" then do; 

/* verify the input to be correct */ 
put edit ("id is: ", charidin, 

". OK? (y or n ) : ") 
(a (8), a (G), a (18)); 

get list (ans); 
end ; 

end ; 
end; 

" ) ; 

r A A A A A A A A A A A A A ft A A A A A ft A A A ft A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

A A A A A .•^ . ' . J . . ' . .u J , j< J . o . 4 . J^ •<• -^ ^ • t - ' ' i ' ' J . -J.. ..'- -je V̂ -J' ^ -^ ^ >''• 4- -V t̂- ^ .(. ^ .^ -(. .> ..I. .•. .U . ' ' .> .'. •> iO..^. J.. J . .:. . ' . -.T. . ' . , 
• 1 t \ <k , i '1 *•* r\ *y 7\ *% l i '* t i f\ 1% ^\ it f, ¥\ e* *% i i fy is i'i r\ i^ iS t \ 7\ l i a /k ri ft ^ .C 3^ «t ' t *{ ' t n 37 ^s f, <• n /« i\ t \ , 

clear sysin.pll 

clear_sysin: proc; . 
/* system dependent routine toclear the input 

stream after an entry */ 
del (sysin, sysprint )file ; 
del c h c h a r ( l ) ; 
del (record, transmit)condition; 
del io entry options (variable); 

on transmit (sysin) begin; 
close file (sysin); 
call io ("detach", "sysin"); 
call io ("attach", "sysin", "syn_", "user_input"); 

. :go to fini ; 
end ; 
on record (sysin) go to nextchar; 
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call io ("detach", "sysin"); 
call io ("attacii", "sysin", "r ecor d_s t ream_" 

"user_inpu t"); 
open file (sysin) sequential input; 

next_char: do while ("i"b); 
read file (sysin) into (ch); 

end ; 
f i II i : end; 

-•- J- -•- J . J 
' \ l i t \ i \ t 

-•.* J . -c. .'. . . .}. tJ.. . ' . .X. A. .i~ •}. .;. .\. 4 . .U ..'' ^ . •!- 4- ^ JU ..J. .\. ..'.. . i . J.. J~ J . J , J . A. J . J.. .K. . ' . -•' tJ. .1. >U . ' . . ' . .U .1. J . .X, .r. .(. J . .(. J . ...> u, . , ^\ *% ^\ 1* 3\ i\ n i\ 1̂  j \ It ,-* r\ IS f i r\ . i I* I , l'l .* f* r\ ?* l i fs It ^i t\ i\ i\ it IS s\ IS is , i ts a is r\ is a is it 7\ is 1% , 

. J . _>. ..-. .-. .t. . A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A: 

decode unit.pll 

decode_unit: proc (unit next_code, i); 
/* 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 hole */ 

del (sysin, sysprint) file; 
del unit_code (16) char (4) external static; 
del i f ixed bin; 
del unit_next_code char (4); 
/* check to see of input code was "err" and set an error flag 

t o v o i d t h i s i n p u t * / 
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; 
1 = 1 ; 
do while (i < 16.£< unit_code (i) ' = "flag"); 

put edit (unit__code (i)) (x (1), a (4)); 
1 = 1 + 1 ; 
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end ; 

end ; 
put edit ("TD ") (x (1), a (4)); 
get list (unit_ne:ct_code); 
g o t o s t a r t ; 

.'. .V J- -'- -i ' ' ''- a. -ip -J- -V •'- ''- -t. J. A. ̂  iJ. -u : j - -i- .'. .1- .'. ,-- ^. î . »^ .^ .^ *v .•.- .'- a. J. -u V- -4- -4- *t. -+• -
SC >\ ^ \ r^ / t <« / \ <C rk <? /% «« ^\ 77 K ^ <> 7% ^s iv . t .^ rv •"• •% «\ n ' ^ *-v <t •> /v >« <^ 37 3 t «v <« /^ 7v ' 

y- .'- -•- J*- .*- ^ ^ ^ ^ J^ 

: ;v ;V ^c >V V: Vf f; ̂  ;': A :̂' ;'? '-'c :t ̂  A :V .»- .;. .•- .1- J- J, A A A A -.',; -.V .V J . .",- •> -i- A '.V 

display hole.pll 

display_hole: proc; 
/* procedure to display a record from the data base */ 
del (char_id, clear_sysin, shov,'_fence_dat) 

entry options (variable); 
del yesno entry (char (60) varying, char (1)); 
del (sysin, sysprint) file; 
del fence_dat file; 
d c 1 a n s v; e r c h a r ( 1 ) ; 
del c h a r i d i n c h a r ( o ) ; 
%include postl; 
del (endfile, error, key) condition; 
/* if no record matches the key, start over */ 

on key (fence_dat) begin; 
put skip list ("No such hole, 
go to gtkey; 

end ; 
open file (fence_dat) keyed sequential update; 

'ry again.")'; 

gtkey 

/A see 

/* get key and 

answe r = "y" ; 
do v,>hile (ansv;er = " y " ) ; 

if more displays are wanted */ 
call yesno ("Another hole? (y or n) 
if ansv/er = "y" then do; 
d i s p l a y h o l e * / 

call char_id (charidin); 
read file (fence_dat) key 

into (post); 
call show_fence_dat (post); 

end; 
end ; 

fini: close file (fence_dat); 
end ; 

answer); 

(charidin) 
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T'C Tv A A :'c A T'C A A A A Vc A A ;c A A T'C ft A A ; A A A A 

A A A ft A A A A A A A A A A A ft A A A A A A ft A A A A A ft A A A A A A A A A A A A ft ft A A ; . J ^ . J - J - . J , J . . . ' . . ^ ^ J . ^ ^ . ' . .'^ 

p l l 

dp3: proc (keyl, postl, key2, post2, key3, post3, nout,- nmod); 
/* procedure to 'ivrite scratch files to allow printing 

tliree borehole records per row of output */ 
del (keyl, key 2, key 3) char (8); 
del unit_code (16) char (4) external static; 
del (nout, nmod, itmp, i, lout, imod) fi:-ced bin; 
del (11, 12, 13)fixed bin; 
del (fGncc_list, scrl, scr2, ser3) file; 
%includepostl; 
% include post31; 
%include post32; 
%iiicludepost33; 
del (linl (30), lin2 (30), lin3 (30)) char (40) varying; 
d c l e n d f i l e c o n d i t i o n ; 
del (max, -ui o d ) b u i 11 i n ; 

on endfile (scrl) go to labscr2; 
on endfile (scr2) go to labscr3; 
on endfile (scr3) go to putout; 

/* define hole record default values */ 
do itmp = 1 to 30; 

linl (itmp) = " "; 
lin2 (itmp) = " "; 
lin3 (itmp) = " "; 

end ; 
if nout >= 1 then do; 

/* write the leftmost record of three 
pos t = pos 11 ; 
open file (scrl)stream output; 

to scratch file scrl */ 

((40)"*") (skip, a 
("id: ", charid, 
eleva tion) 
(8), x (2), a (11), 

(40)); put file (scrl) edit 
put file (scrl) edit 

"elevation: ", 
(skip, a (6), a 
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 (3), X (3), (2) (f (6, 0 ) , x (2)), 
f (6, D ) ; 

put file (scrl) edit ("longitude", longitude (1), 
longitude (2), longitude (3)) 
(skip, a (9), X (2), (2) (f (6, 0 ) , x (2)), 
f (6, D ) ; 
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/* print the unit data only for those units present in the 
hole*/ 

put file (scrl) edit ("top depth", "base depth") 
(skip, X (12), a (9), X (3), a (10)); 

do i = 1 to 15; 
if unit ( i) . uni t_present = "T'b then do; 

put file (scrl) edit (unit_code (i), 
unit (i).untdptp, unit (i).untdptb) 
(skip, a (4), X (6), f (9, 1), 
X (3), f (9, D ) ; 

end ; 
end ; 
put file (scrl) edit ((40)"*") (skip, a (40)); 
putfila(scrl)skip; 
close file (scrl); 

end ; 
if nout > = 2 then do; 

/* write the middle record of three to scratch file s c r2 */ 
post = post2; 
open file (scr2)streara output; 
put file (scr2) edit ((40)"*") (skip, a (40)); 
put file (scr2) edit ("id: ", charid, 

"elevation: ", elevation) 
(skip, a (6), a (8), x (2), a (11), 
f (12, 2)); 

put file (ser2) edit ("deg". 1:11 n •sec") 
(skip, x (14), a (3), (2) (x (5), a (3))); 

put file (ser2) edit ("latitude", latitude (1), 
latitude (2), latitude (3)) 
(skip, a (8), X (3), (2) (f (6, 0), x (2)), 
£ (6, D ) ; 

put file (scr2) edit ("longitude", longitude (1), 
longitude (2), longitude (3)) 
(skip, a (9), X (2), (2) (f (6, 0), x (2)), 
f (6, D ) ; 

/* print 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)); 

d o i = l t o l 5 ; 
if unit (i).unit_pres ent = "l"b then do; 

put file (scr2) edit (unit_code (i), 
unit (i).untdptp, unit (i).untdptb) 
(skip, a (4), X (6), f (9, 1), 
X (3), f (9, D ) ; 

end ; 
end ; 
put file (scr2) edit ((40)"*") (skip, 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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post=post3; 
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), 
f (12, 2)); 

put file (scr3) edit ("deg", "min", "sec") 
(skip, X (14), a (3), (2) (x (5), a (3))); 

put' file (scr3) edit ("latitude", latitude (1), 
latitude (2), latitude (3)) 
(skip, a (8), X (3)^ (2) (f (6, 0), x (2)), 
f (6, D ) ; 

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

/* print the unit data only for those units present 
in tlie hole * / 

put file (scr3) edit ("top depth", "base depth") 
(skip, X (12), a (9), X (3), a (10)); 

do i = 1 to 15 ; 
if unit (i).unit_present = "l"b then do; 

put file (scr3) edit (unit_code (1), 
unit (i).untdptp, unit (i).untdptb) 
(skip, a (4), X (6), f (9, 1), 
X (3), f (9, D ) ; 

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

end ; 
/* compile output in full 120 character lines */ 
getlin: if nout >= 1 then do; 

12 = 1; 
13 = 1; 
open file (scrl) environment (stringvalue) 

record input title ("record_stream_ -target 
vfile_ scrl"); 

11 = 1; 
/* read the left third of each print line */ 

do while ("l"b) ; 
read file (scrl) into (linl (11)); 
11 = 11+1; 

end ; 
labscr2: close file (scrl); 

end ; 
/* read the middle third of each print line */ 

i f n o u t > = 2 t h e n d o ; 
open file (scr2) environment (stringvalue) 

record input title ("record_stream_ -target 
vfile scr2"); 
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12 = 1; 
do while ("T'b) ; 

read file (scr2) into (lin2 (12)); 
12 = 12+1 ; 

end ; 
labscr3: close file (scr2); 

end ; 
/* read the right third of each print line */ 

if nout >= 3 then do; 
open file (s c r 3 ) environment (s t r i n g v a1u e) 

record input title ( " r ecord_s t rea-m_ -target 
vfile_ scr3"); 

13 = 1; 
do while ("l"b); 

read file (scr3) into (lin3 (13)); 
13 = 13+1; 

end ; 
close file (scr3); 

end ; 
lout = max (11, 12, 13)-1 ; 
imod = mod (nmod, 2); 

start anew page after six borehole records have 
bee n written */ 

if imod = 1 then put file (fence_list) page; 
write the full lines for three borehole records */ 

else put file (fence_llst) skip (3); 
doit mp = 2t,o lout; 

put file (fence_1ist) skip edit (linl (itmp), 
" I ", lin2 (itmp), " | ", lin3 (itmp)) 

(a (40), a (3), a (40), a (3), a (40)); 
end ; 

end; 

putout 

/ 

/ 

A A ft A ft ft A ft A ft A ft A A A ft A ft A TV ft A ft ft A A A A ft ft ft TV ft ft A A ft A A A A A ;'c ;V A ft ft ft A A ft A A A A A A A A A A A A A ft 

ft A A A A A A A A A A A A A A A A A A A T'C A A A A A A A TC A A A A A A A T̂  A A T̂  A A A A A A A ft A A A A A A ft A A A A ;V A A A A A 

d r a w f e n c e . p l l 

draw fence: proc; 
/* main control program for making a fence map */ 
del sysprint file; 
mind ude post; 
del (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 (1); 
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del (plotinfo, road_posts, get_delx, 
select_ref, sget_datum, fence_wire, 
makpic, yesno) 
entry options (variable); 

/ * get plotter nuaibe r and page size in inches * / 
again = "l"b; 
do- while (again); 

repeat = "l"b; 
call plotinfo (ibaud, xpage, ypage); 

/* read the records for the holes to be included */ 
call read_posts (post, ihole, abort); 
i f ^ a b o r t t h e n 

/* calculate the relative distance between successive holes */ 
call get_delx (post, ihole, xpage, dxt, 

abort); 
do v;hile (repeat u 'abort); 

if "abort then 
/* calculate tlie adjusted heights of the contacts */ 

call fence_wire (post, ihole, fmax, 
fmin, abort); 

if "abort then do; 
/* calculate the appropriate scale */ 

range = fmax-fi;iin; 
if range > 0. then do; 

scale = (ypage-4.)/ (fmax-fmin); 
/* dra-.v the fence maji */ 

call makpic (post, ihole, fmax, 
fmin, scale, dxt, ibaud, 
xpage , ypage ) ; 

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; 

call yesno 
("Do you want another fence map? (y or n ) : 

answe r) ; 
if answer = "n" then again = "0"b; 

end ; 
els e do; 

again = "0"b; 
end ; 

enci 
end ; 
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d rawyaxf.pl1 

drawyaxf: proc (fmin, fmax, ypage); 
/* procedure to place a relative scale in feet at 

the left e d g e o f the fence map. */ 
del (ypage, fmin, fmax, yorig, ymax, yax , fhite, zero, one) 

float bin; 
del hund fixed bin; 
del (height, yintax, ygraxs) entry options (variable); 

y o r i g = f m. i n ; 
y m ax = fmax; 
yax = ypage-4.; 
fhite = .14; 
zero = 0. ; 
o n e = 1. ; 
hund = 100; 
ca 11 11 e i gh t ( f ili t e ) ; 
call yintax; 
call ygraxs (yorig, "scale", ymax, yax, 

"appr oxl-ma t e scaled",, hund, zero, one); 
return; 

end; 

A A A A ft ft ft A A A A A A A ft ft ft A A ft ft A ft ft ft A A ft ft ft A A A A ft ft A A A A ft ft A A ft ft A A A A ft ft A ft ft ft ft ft ft A A A A A A 

A A A ft A A ft A ft ft ft A A A A A ft ft ft A A A A ft ft A A A A A A A ft A A ft ft ft A ft A A A ft A ft ft A A A A A A A A A A A A ft ft ft A A A 

exi s t.pl1 

exist: proc (name, error); 
/* very system dependent routine to check for the existence 

of a segment or directory. no such file.returns "0"b, 
otherwise returns " l " b * / 

del com_err_ entry options (variable); 
del expand_pathname_. entry (char (*), char (*), char (*), 

fixed bin (35)); 
del hcs_$status_rainf entry (char (*), char (*), fixed bin (1), 

fixed bin (2), fixed bin (24), fixed bin (35)); 
del error_table $noentry ext fi:ied bin (35); 
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del error_table_$no_dir ext fixed bin (35); 
del name char (32), 

dir char (168), 
ename char (32), 
code fixed bin (35), 
type fixed bin (2), 
bit_count fixed bin (24), 
error bit (35); 

call expand patlinane (name, cir, enar^e, code); 
if (code "= 0) tlien go to err; 

call hcs_$status_minf (dir, ename, 0, type, bit count, 
code ) ; 

if code "= 0 then do; 
if (code = e rror_t ablc_Snoent ry );/1 

(code = error_table_$no_dir) then go to false 
else go to err; 

end ; 

if (type = 1)1 ((type = 2)& (bit_count 
go tot rue ; 

0)) then 

false error = "0"b; 
go to fini; 

t rue 
— II 1 II 

error 
go to fini; 

1 II1^ . 

1 b ; 

er r: call com_err (code, "exist"); 
go to false; 

f in i: return; 
end exist; 

ft A A A ft :'{ ft A ft ft ft A ft ft ft ft A ft ft A A ft A A A A A A A A A A A A A A ft A A A A A A A A A A A A A A A A A A A A A A A A A ft A ft 

ft ft ft A ft A A A A A A A A A A A ft A A A ft A ft ft A A A ft ft ft ft ft ft ft ft ft ft A A A A A A A A A A ft A A A A A A A A A A A A ft A ft ft A 

fence.pll 

fence:proc; 
/* main driver for program to draw stratigraphic maps */ 
del name char (32) init ("fence map unit_code"); 
del unit_code (16) char (4) external static; 
del labplt (15) char (6) external static; 
del ans char (4); 



del 
del 
del 

del 
del 
del 

/* c 

/* i 

i f.ixed bin; 
(ok, code) bit 
(exist, clear 
d r a 'w fence, 1 
entry options 
pltcde entry 
endfile condi 
(sysin, syspri 

on endf1 
0 tc = 1 

heck fo r exi s t 
call exi 

f unit code fi 
and quit */ 

if code 
put 

put 
("You must ere 

put 

(1); 
sysin, inserter, display_hole, remove_hole, 
i s t_hole s, ec) 
(variable); 

(char ( 4 ) , c li a r ( 6 ) ) ; 
tion ; 
nt, fence_map_unit_code, fence_dat)flie; 
le (fence_map_unit code) go to start; 
b; 
ence of unit, code file */ 
s t (name, code ) ; 
le doesn't exist, print error message 

= "0"b then do; 
skip list 
("The unit code file does not exist."); 

skip list 
ate a unit code file before executing fence."); 
skip list 

("Sec page 2.of- the user's manual for help."); 
= "0"b; 

unit 

ok 
end ; 
_code file exists, read it */ 
els e do ; 

uni 
do 

t_code (16) = "TD"; 
i = 1 to 15; 

unit code (i) = "flag"; 

start : 
/* req 

/* if task 

/* if 
and 

("Yo 

end 
ope 
do 

end 
end ; 
close f i 

uest task ch 
do while 

put 
get 
cal 
if 
els 
els 
els 
els 

chos en 
els 

input n 
again f 

els 
s t enter 

n file (fence_map_unit_code) input; 
i = 1 to 15; 

get file (fence_map unit code) list 
(uni t_code (i)) ; 

call pltcde (unit code (1), labplt (1)); 

user 
ask 

le ( 
oi ce 
(ok 
ski 
lis 

1 cl 
ans 
e if 
e if 
e if 
e if 
is t 
e .if 
o t a 
or t 
e pu 
ins 

f enc 
and 

); 
p 11 
t .(a 
ear_ 
= "i 
an s 
ans 
ans 
ans 

o qu 
ans 

ccep 
ask 
t sk 
ert , 

e_raap_uni t_code); 
call appropriate task subroutine 

st("Enter task 
ns ) ; 
sysin; 
ns e 

" ) ; 

it, 

tab 
cho 

ip 
de 

"d 
"s 

"P 
"d 
s 

"q 
le 
i c 
11 
le 

the 
ele 
how 
rin 
raw 
et 
uit 

. P 
e * 
s t 
te. 

n call inserter; 
" then call remove hole; 
" then call display_hole; 
" then call list_holes; 
" then call draw fence; 
continuation flag to false 
" then ok = "0"b; 
rint the acceptable inputs 
/ 

show, print, draw, or quit."); 

A/ 
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e n c ; 
e n d ; 
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fence v; i r e * p 1 1 

f e n c e w i r e : p r 
/ * P 

a 
d e l 
% i i i c 

d e l 
d e l 
d e l 
d e l 
d e l 
d e l 

r o c e d u r e t 
d j u s t e d f 0 
( s y s i n , sy 

, l u d e p o s t ; 
( f ul a X , f m i 
( i h o l e , i , 

r e f a n s c h 
( a g a i n , a b 
( s e l e c t r e 
( m i n , Eiax) 

/ * s e l e c t t h e 
o r b a s e ) * / 

a g a i 
d o w 

/* select the 

end ; 

o c (p o s t , i h o 1 e , f m a X , f i.i i n , abort); 
o calculate the heights of the contacts 
r the reference datum selected */ 
sprint) file; 

a, datum) float bin; 
j, idatum) fixed bin; 

ar (1); . 
o r t) bit (1); 
f, get_datum) entry options (variable); 
b u i 11 i n ; 

type of datum to be used (none, unit top 

„ _ II.-. I11 . n = u D ; 
hile ("again); 
again = "l"b; 
call select_ref (rcfans); 
if refans = " 4 " then do; 

abort = "l"b; 
return; 

end ; 
if refans = " 2 " | refans = "3" then 

unit to be used for the level reference */ 
call get datum (post, ihole, idatum, again); 

fmax = -999999.; 
fmin = -fmax; 

get the adjustment value for the selected datum */ 
do i = 1 to ihole ; 

if refans = " 1 " then datum = post (1).elevation; 
else if refans = " 2 " then datum = 

post (i).unit (Ida turn).untdptp; 
else if refans = "3" then datum = 

post (i).unit (Ida turn).untdptb; 
d o j = l t o l 6 ; 

calculate the adjusted heights for units present in posts */ 
if post (i).unit (j).unit present = "l"b then 
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a o ; 
post (i).unit (j).top pit = 

datum-post (i).unit (j).untdptp; 
post (i).unit (j).baspit = 

d a t u r a - p o s t ( i ) . u n i t ( j ) . u n t d p t b ; 
f ra a x = m a x 

(fmax, post (i).unit (j).topplt); 
f 111 1 n = ra i n 

(fmin, post (i).unit (j).has pit); 

enu ; 
end ; 

ena ; 
end ; 

... .'. .'. -•- ... ... .t. .t. .'- ... ... J . A J . .J. ... .u ... ''. -'- J. -'- .'. ̂ - .t- 'J. .̂  A A •? -
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. ... J. .U ... .,. J . J . - . , . J . ... . 

fl 
/•'•• 

ag: proc (p 
procedure 
values */ 

% include post 
dc 
/* 

/* 

1 i fixed 
init ialize 

cha 

o 
t 

1 
b 

r 
elev 

initialize 
do i 

flag.pll 

st ) ; 
oinitialize all values of a nev; record to default 

m ; 
page values couimori to all units in the hole */ 
id = "abcdefgh"; 
ation = -999.; 
each unit */ 
= 1 to 4; 
latitude (i) = -999.; 
longitude (i) = -999.; 

nd ; 
o i = 1 to 16; 

unit_present (1) = "0"b; 
unit (i).untdptp = -999. 
unit (i).untdptb = -999. 
unit (i).topplt = -9 9 9.; 
unit (i).basplt = - 9 9 9.; 

ind ; 
end ; 
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.'. .V A A A A .î  .^ A ^ A .'f A .'̂  A A .^ A A ^ .̂  A A A A A A A A .'' ̂  r̂  ̂  .& .<. .=• .,t >̂ .̂  .^ .<• .̂  ,t̂  ^ -'-• .^ -^ ̂ . -^ 4. .>• ̂  -*- ^ .^ .^ >'' .^ .J- ̂  .*- .^ •'' •*' -> 
7. , t , . rt . . . ( rt ,S rt ,* rt . . rt .s rt 7% . . .> , . ,S ' . 7fc , « , . .^ . . rt . . rt . . rt . . rt . . . . . . 7C rt . . . . . . . . T. TC ,% *t . . TC . . rt . . . . rt TC TC . . . . . . rt TC »» . . . . . . rt 
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get d a t u :;i. p 11 

get_datum: proc (post, ihole, idatum, again); 
/* program to choose the unit to be used as tlie level reference 

datum */ 
del (ihole, idatum, nkodatum, kodatum (16), i, j) fixed bin; 
del codin char (4); 
del unit_code (16) char (4) external static; 
del (Idatum (16), again) bit (1); 
% include post; 
del clear_sysin entry options (variable); 
del (sysin, sysprint) file; 
/* see v.'Viich units are present in all the posts */ 

nko da turn = 0 ; 
do i = I t o 15; 

Idatum (i) = "l"b; 
do j = 1 to iliole; 

Idatum (i) = Idatum (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 Idatum (i) = "T'b then begin; 

nkodatum = nkodatura+1; 
kodatum. (nkodatum) = 1; 

end; 
end ; 

/* case for v.-iiich no 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 (kodatum (1)) 
do 1 = 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 datura unit and clieck to see that 
it is an acceptable unit */ 
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end ; 

getlist(codin); 
call clear_sysin; 
do 1 = 1 to nkodatum; 

if codin = unit code (kodaturai (i)) then 
begin; 
idatum = kodatum (i); 
again = "l"b; 
re turn; 

end ; 
end ; 
put edit ("You misspelled the code. Try again.") 

( s k i p , a ( 3 5 ) ) ; 
go t o k n o t ; 

e n d 

r ft ft A A A A A A A A A A A A A A A 
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; e t d e l x . p l l 

g i 2 t _ d e l x : p r o c ( p o s t , i h o l e , x p a g e , d x t , a b o r t ) ; 
/* procedure to calculate the relative distance between 

successive posts in plot inches */ 
/oincludepost; 
del (ihole, i) fixed bin; 
del (dxt (25), sura, xpage) float bin; 
del abort bit ( 1 ) ; 
d cl s qrt bull tin ; 

sum = 0 . ; 
dxt (1) = 0.; 

/* accumulate sum of all distances */ 
d o i = 2 t o i h o l e ; 

/* calculate the distance using latitude and longitude as if 
they were cartesian coordinates */ 

dxt (i) = sqrt ((post (i).latitude (4)-
post (i-l).latitude (4))**2 
+ (post (1).long itude (4)-
post (i-l).longitude (4))**2); 

sum = sura+dxt (i); 
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) = (X p a g e-3.)* d X t (i)/s um ; 
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ena ; 

e nd ; 
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h o l e l a b . p l l 

holelab: proc (x, i d , j j ) ; 
/* procedure to plot the hole id (8 characters or less) */ 
del i d c h a r ( 8 ) ; 
del ( X, h t, X p, y p)f1o a t bin; 
del j j fixed bin; 
del mod b u i 11 i 11; 
del maklabplt entry options (variable); 
/* set height in inches */ 

ht = .14; 
/.* start the label as if it were always 8 characters long */ 

X p = X - 3 . 5 * h t; 
/* calculate vertical location to alternate between two levels to 

help avoid overprinting */ 
yp = .4-mod (jj, 3 ) * (ht+.03); 
c a l l Ti a k l a b p l t ( x p , y p , i d , 8 , . h t ) ; 

e n d ; 

ftftftftftftftAAAAAftftftftftftftftftftftftftftftftAAAAAftftftftAAftftftftftAAftftAAAAAftftftftAftAAAAATV 

A ft ft ft ft ft ft A ft ft ft T't ft ft ft ft ft ft T'C A A ft A A ft ft A A A iV :'c sc A A A A A A A A A ft A ft :V ft ft A A A A A A A A ;'c A T'C A A ft ft A A A 

insert control.pll 

ins er t_cont rol : proc (charidin, post, liole_ok, abort); 
/* procedure to control the input of data for one record */ 
del (flag, char_id, pagin, unit_control, show_fence_dat, 

clear_sys in) 
entry options (variable); 

del yesno entry (char (60) varying, char (1)); 
del (sysin, sysprint, fence_dat) file; 
del charidin char (8); 
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del answer char (1); 
%include postl; 
del (abort, Viole_ok, insert_ok) bit (1); 
del key condition; 
/* condition to allo'v.' insertion only if no record presently in 

the data base has the same key */ 
on key (fence_dat) begin; 

insert_ok = "T'b; 
go to ins ; 

end; 
/* initialize allvalues for the record */ 

hole_ok = "0"b; 
do while ("hole_ok); 

insert_ok = "0"b; 
call flag (post); 

/ * get tlie key for t Vi e record to be inserted * / 
call char id (ciiaridin); 
]3 o s t. c 1"! a r i d = c li a r i d i n ; 
if c h a r i d i n "= " e n d " then d o ; 

/* c h e c k to i n s u r e that the key has not b e e n used yet */ 

r e a d f i l c ( f e n c e d a t ) key (ciiaridin) 
into (post); 

put skip list ("Duplicate i d . " ) ; 
/* get page header information */ 
ins: d o v-/ h i 1 e (insert _o k ) ; 

. ins ert_ok = "0"b; 
call pagin (post); 

/* get information for all units */ 
call unit_control (post, abort); 

/* abort program run on error return with hole information */ 
i f " a b o r t t h e n d o ; 

call yesno 
("Do you want to reviev; this hole? (y or n ) : ", answer); 

if answer = "y" then 
call show_f ence_dat (post); 

call yesno 
("Is this record ok? (y or n ) : ", anstver); 

ifanswer = "y" then 
hole_ok = "l"b; 

end ; 
end ; 

end ; 
els e do ; 

hole_ok = "l"b; 
abort = "T'b; 

end ; 
end; 

end ; 
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A A A A A . »U . ' . „} . . ' . . ' , J . JL. ..r̂  , \ . .•. . 1 , jr J - .1 A ft A A :• J l . J . J l . .•, . : A A A A A A A ft 

. .1. A . . . .1. A . .3. .1. J . .. -:< A A A A A T'C A TV ft A A A TC IC A A TC A ;c A A ; 

i n s e r t e r . p l 1 

inserter: proc; 
/* driver for inserting data for a hole into th 
del insert_control entry options (variable); 
del exist entry options (variable); 
del yesno entry (char (60) varyin;: 
del (sysin, sysprint) file; 
del fence_dat file; 

a nswe r char ( 1 ) ; 

data base •'" / 

char ( D ) ; 

del 
del 
del 
del 

charidin cliar (8); 

(S); 

(1); 

/ 

or records and 

file the first time around */ 

(rec_cnt, i) fixed bin; 
charidout (1000) c'laracter 

/oin elude j)ostl; 
del (abort, next_ok, hole_ok, code) bit 
del name char (32) init ("fence_dat"); 
del (endfile, error, key) condition; 
/* open the data file, count the number 

the keys */ 
file opening to define the input 

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 

fron (charidin) 
from (pos t); 

delete file (fence_dat) key (charidin); 
close file (fence_dat); 

end ; 
rec_cnt = 0; 
open file (fence dat) keyed sequential input; 
on endfile (fence_dat) go to counted; 
do while ("l"b); 

abort = "0"b; 
read file (fence_dat) keyto (charidin) 

int o (pos t); 
rec ent = rec_cnt+l; 
charidout (rec_cnt) = 

end ; 
/* print the number of lioles and, if 

of keys */ 

start 

charidin; 

requested, the list 
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c o u n t e d : p u t e d i t ( " T h e n o of h o l e s i s : " , r e c e n t ) 
( s k i p , a ( 2 1 ) , f ( 8 ) ) ; . 

c a l l y e s n o 
("Do y o u vvant a l i s t o f t h e i d s ? ( y o r n ) : " , a n s v / e r ) ; 
i f a n s v j e r = " y " t h e n 

put edit ((charidout (i) do i = 1 to rec_cnt)) 
(skip, (10) (a (3), X (2))); 

close file (fence_dat); 
open file (fence dat) keyed update; 

/* see whether another hole is to be inserted */ 
next_ok = "T'b; 
do while (ae:-:t_ok); 

call yesno ("Another record? (y or n ) : ", answer) 
if answer = "y" then do; 

/* get the information for a new record ••• / 
call insert_control (charidin, post, hole_ok, 

abort); 
charidin = post.charid; 
i f h o 1 e o k u " a b o r t t h e n 

/ * w r i t e t h e r e c o r d 1 n t o t h e d a t a b a s e * / 
v;rite file (i ci"icc_da t) keyfrom 

(charidin) from (post); 

e 11 '-i i 

else next_ok = "0"b; 
end ; 

closeout: close file (fence_dat); 
end; 
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li ne.pl1 

l i n e : p r o c ( x , y , u , i ) ; 
/* procedure to draw a line from x(l),.y(l) 

to x(2),y(2) where the coordinates are in 
plot inches */ 

del (x ( 2 ) , y (2)) float bin-; 
del (n, i) fixed bin; 
del curve entry options (variable); 

call curve (x, y, n, i ) ; 
return; 

end ; 
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list holes.pll 

lis t_iioles : proc; 
/* procedure controling tiie printer output of the whole 

data base */ 
del (keyl, ke y 2 , ke y 3 ) c li a r ( 3 ) ; 
del (nout, nmod) fixed bin; 
del more_ok bit (1); 
del (fence_dat, fence_list) file; 
%i nclude pos t 3 1 ; 
%include post 32; 
% include post33; 
del dp3 entry options (variable); 
del endfilecondition; 
/ * a t e n d of f i l e , s e t l o o p f l a g a n d make l a s t 

c a l l t o v . ' r i t e t l i e t o o u t p u t f i l e * / 
on e n d f i l e ( f e n c e d a t ) b e g i n ; 

m o r c _ o k = " 0 " b ; 
g o t o w r t ; 

e n d ; 
o p e n f i l e ( f e n c e _ d a t ) k e y e d s e q u e n t i a l i n p u t ; 
m o r e _ o k = " T ' b ; 

/ * r e a d t h e r e c o r d s t h r e e a t a t i n i e a n d 
t h e n w r i t e t o o u t p u t f i l e * / 

n m o d = 0 ; 
do w h i l e ( m o r e _ o k ) ; 

n o u t = 0 ; 
read file (fence _d at) keyto (keyl) into (postl); 
nout = 1 ; 
read file (fence_dat) keyto (key2) into (post2); 
nou t = 2 ; 
read file (fence_dat) keyto (key3) into (post3); 
nou t = 3 ; 

/* increment counter for printing on top of page 
or bottom of page */ 

wrt : nmod = nmod+1; 
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); 

end ; 
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UI a k 1 a b . ]) 1 1 

na 
/ * 
%i 
dc 
dc 
d c 
dc 
dc 

/ A 

k 1 a b : 

pr oce 
nclud e 
1 (x, 

i f 
lab 
mak 
lab 

next 
\7hen 

proc ( 
dure t 
pos 12 

'-^P > y P 
ixe d b 
uieiii ( 1 

labplt 
pit (1 

do 1 
line 

includ 

/A 

/A 

set initial 

if th 
c onne 

e unit 
c t ing 

if th 
than 
that 

e thic 
t ll e d e 
can be 

pos 
o p 
3 

> y 
in; 
6)b 
en 

5) 

is 
cd 
la 
ch 
ht 
is 

hoi 
if 

kne 
f au 

pl 

t2, X, fmin, sci, labmem); 
lace labels for units */ 

1 . yu sc. lit, f Ul i n ) f 1 o a t bin; 

i t 
try 
cha 
1 t 
jus 
for 
bme 
ar a 

pr 
e t 
un 

s s 
It 
ott 

(1) 
op 

r ( 
o 1 
t a 
al 

,ions(variable); 
) external static; 

'; 
trial to see of notation is bett; 
units present in every liole */ 

= "0"i 

/* plot the label */ 

e t e 
. 14 
e s e 
o t 
i t 
l a b 
yu 
y l 
of 
c l i a 
ed 
i f 
xp 
yp 

r h c i g V i t t o . 1 4 i n c h e s * / 

t and has not already been labeled by 
e left, make the label */ 

II1 
•o & 

n 
Vl 
(i).unit_present = "1 
mera (i) = "0"b then do; 
= sci* (unit (i).topplt-fmin)+l.; 
= sci* (unit (i).basplt-fmin)-rl.; 
the unit at the present hole is less 
racter height, calculate a height 
.with the unit thickness */ 
yu-yl < ht then ht = yu-yl; 
= X -h t * 2 . 5 ; 
= (yl+yu-ht)/2.; 

T l i e s e 
u n i t 
u n i t 
e l s e 
t h e n 
* / 

e n d ; 
c o m m a n d s v,; i 

l a b e l s a r e n 
on a p r e v i o u 
i f u n i t ( 1 ) 
l a braera ( i ) = 

call maklabplt (xp, yp, labplt (1), 6, h t ) ; 
labmera (i) = "l"b; 

11 change the annotation so that 
ot drawn if there is a label for that 
slydrawripost 
.untdptb <= unit (i).untdptp 
"0"b; 

e n a ; 
e n d 

A A A A A A T'C A ;'c A A : A . I . . 1 . .<. a . u . J . .*. .« . . ' . 4 . . u a . J l . J u 4 . . , . . ; . Jl . . t . . • . . . . . ^ .L. . ^ .£• • . . , . .> . . . . 7 . 7 . »» . * Tfc . . .> . . 7* . t . . . . .C , . 7 \ rt T> ,C .C 7C . : A A A A A A : A A A A A A • 

p a g e 39 

file:///7hen


A A A A A A A A A ft ft A A A A A ! • A A A A A A A ft ft ft A A A A A A A A A A A A A A A A A A A A A A A A A A A ft : 

ma 
/* 

dc 
dc 
d C 
dc 

kl 
P 
P 

1 
1 
1 
1 

a b p l t : p 
r o c e d u r e 
l o t t i n g 
(xc, yc , 
n c h a r f 
lab cha 

( m e s s a g , 
ca 
ca 
re 

iaklabplt.pl1 

roc (xc, yc , lab, n c h a r , lit); 

to interface co diss p la package for KI ess age 
A/ 

ht) float bin; 
ixed bin; 
r (6); 
height) entry options (variable); 

11 height (ht); 
11 messag (lab, nchar, xc, yc); 
turn; 

end 

A A A A A : A A A A A A J : A A A TC T'C A A A A A T'C A T'C ; . ... .T. .,. .,. ... '. .'. A .-. .\. A A .', ^ .,. ,1. .h ^ .,. .'. A . 

A A A : . . . A . . - . . - . . . . . : . . . . . . .X. r A A A A -

ill a k p i c . p 11 

raaicpi 

y 
/* pr 

th 
% i n c 1 
del ( 

f 
del ( 

f 
del ( 

del ( 
del 

/* la 
a 
be 

c: p 
page 
oced 
e f e 
ude 
ihol 
ixed 
fmax 
loat 
asr, 
stop 
e n t r 
la bra 
max 

braen 
hole 
fore 

roc (post, ihole, fmax, fmin, sci, dxt, ibaud, xpage, 

); 
ure to control the actual calculations and plotting of 
nee map */ 
post; 
e, ibaud, jj, ilow, itopblnk, ibase (2), itop (2), i) 
bin; 
, fmin, sci, xt (2), yt (2), dxt (25), xpage, ypage) 
bin; 
strtmap, line, raaklab, holelab, 

it, dsr, boreline, drawyaxf) 
y options (variable); 
em (16), drawok) bit (1); 
bullt in ; 
call asr (">iml>disspla" , "-after", "working_dir"); 
call strtmap (ibaud, xpage, ypage); 
indicates v,;hether a unit has been annotated at 
located further left on the plot--initialize labmem 
the program gets into the plotting loop */ 
do i = 1 to 15; 

labmem (i) = "0"b; 
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/ * 

/ * 

/ * 

ena ; 
xt (1) = .5; 

draw unit contacts for tlie (jj-l) th pair of adjacent posts */ 
do jj = 2 to ihole ; 

calculate x, coordinate of post pair in plot inches */ 
xt (1) = xt (l)^dxt (jj-l); 
xt (2) = xt (1)+dxt (jj); 

find tiie indices of tlie highest (itop) and lowest (ibase) 
unit for each post */ 

do i = 1 t o 2 ; 
i t o 1.) ( i ) = 1 ; 
d o v; hile 

(post (jj-2+i).unit (itop (i)).unit present = " 0 " b ) ; 
itop (1) = itop (i)+l; 

end 

_ II .'-, M 0"b); 

/* 

/A 

/* 

/* 

/* 

ibase (i) = 15, 
do while 

(post (jj-2+i).unit (ibase (i)).unit_pre sent 
ibase (i) = ibase (i)-l; 

end; 
calculate the y coordinate of the liighest unit in eacli hole */ 

y t (i) = sci* 
(post (jj-2 + i).unit (itop (i)).top;)lt-fmin) + l.; 

end ; 
itopblnk = max (itop (1 ) , i t o j) ( 2 ) ) ; 

if- tlie top unit is the same for both posts the top contact 
can be drav.'n */ 

if itop (1) = itop (2) tiien do; 
call line (xt, yt, 2, 0 ) ; 

end ; 
continue drawing contacts until the lovvest units have 
been f i n i s 11 e d */ 

do v.'hile 
((itop (1) <= ibase (l))i (itop (2) <= ibase (2))); 

case for which the unit under consideration is present in 
both holes */ 

if itop (1) = itop (2) then do; 
ilov/ indicates for which hole the index of the unit under 
/* consideration for that hole (itop) is lowest (uppermost 
in the sequence of units). for the case in which the 
top unit is the sane for both holes, ilow is arbitrarily 
set to 1 (leftmost hole) */ 

i 1 o v*' = 1 ; 
calculate the y coordinates (yt) of the base of the unit 
being considered (in plot inches) and find the indices 
for the next unit present in each hole */ 

do i = 1 to 2 ; 
yt (1) = sci* 

(post (jj-2+i).unit (itop (i) ) .basplt-fmin) + l. ; 
itop (1) = itop (i)+l; 
do while 

((post (jj-2+i).unit (itop (i)).unit_present = " 0 " b ) ; 
stop stepping when the index gets to its i.iax possible value */ 
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a ( i t o p ( i ) < 1 6 ) ) ; 
i t o p ( i ) = i t o p ( i ) + l ; 

e n u ; 

/ * d rai.; t l i e l i i 

/ * case for w h 
one of the 

/* find out f o 
considerati 
of units) 

A/ 
end ; 

call line (xt, yt, 2, 0 ) ; 

if the hole 
already . rea 
ilow to ind 

calculate t 
considerati 
coordinate 
the unit pi 

(P 
if the unit 
lower unit 
othe r w i s e d 

end; 
ich the unit under consideration is present in only 
holes */ 

else do; 
r '..•hicti hole the index of the unit under 
on is the lowest(uppermost unit in sequence 
*/ 

if itop- ( 1 ) < itop ( 2 ) then ilow = 1 ; 
else if itop (i)>ito-p (2) then ilov/ = 2; 

specified by i 1 o v.f (1 is left, 2 is r i g li t ) li a s 
ched tiie lo'>̂ 'est unit present in that hole, change 
icate the other hole */ 

if itop (ilow) > ibase (ilow) then 
ilow = 3 - ilow; 

he y coordinate of tlie base of tiie unit under 
on in the hole specified by i 1 ov/. the y 
for tiie other iiole is not cl'ianged because 
n c h e s out at that li o 1 c * / 

y t ( i 1 o v.') = sci * 
ost (jj-2 + ilow).unit (iton (ilo'>.')).basplt-fmin)+l.; 
is present in both lioles or if there is a 

i n d i c ci t i n g a pine li out draw tlie line 
o not draw */ 

if itop (ilow) <= ibase (3-1low) | 
itop (3-ilow-)<ibase (3-ilow) 
then drawok = "l"b; 

else drawok = "0"b; 
/* find the next unit present in the hole specified by ilow */ 

itop (ilow) = itop (ilow)+l; 
do while ((post ( j j-2 + ilo'.v) . uni t 

(itop ( ilov;) ) . uni t_present = "0"b) 
6 (itop (ilow) <'16)); 
itop (ilow) = itop (ilow)+l; 

end ; 
/* if the unit under consideration in the iiole specified 

been bounded from above by a unit in the other 
the contact can be drawn */ 

if (itop (ilow) >= itopblnk & drav;ok) 
then call line (xt, yt, 2, 0 ) ; 

end ; 
end ; 

if jj = 2 then do; 
/* finish annotation for the first (leftmost) hole */ 

c a l l m a k l a b ( p o s t ( 1 ) , x t ( 1 ) , f r a i n , s c i , 
l a b m e m ) ; 

c a l l h o l e l a b ( x t ( 1 ) ' , p o s t ( 1 ) . c h a r i d , 1 ) ; 
c a l l b o r e l i n e ( p o s t ( 1 ) , x t ( 1 ) , f m i n , s c i ) ; 

i f t h e u n i t 
by i l o w h a s 
h o l e , t h e n 
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call maklab (post (jj), xt (2), fmin, sci, 
labmem); 

call holelab (xt (2), post (jj).charid, jj); 
call boreline (post (jj), xt (2), fmin, sci); 

end ; 
call drawyaxf (fmin, fmax, ypage); 

/* terminate plot and end 
call stopit; 
call dsr (">iml>disspla"); 

:ud 

A ft ft ft A T'C A T'C A A A A A A A A A A A A A A ;i A ft A A A A ;V A A A A A A A A A A A A A A A A T'C TV A A A A A ft A ft A A A A A -A A A 

A ft A ft A A A A A A A A A A A A A A A A A A A A A A A A A A: . ̂  J. .% . . . . } . A . . . A 

p a g i n . p 1 1 

pagin: 
/* pro 
% i n c 1 u 
del j 
dc 1 a 
del (s 
del c 

/* pro 
nua 

proc (p o 
cedure to 
d e postl; 
f ixed bi 

ns c ll a r ( 
ysi n, sys 
onve rs ion 

on CO 
cedure to 
eric va ri 

st) ; 
get page-in ader information about a hole */ 

n; 
1 ) ; 
print)file; 
condition ; 

aversion begin; 
handle tiie inp 

able */ 
put skip list ( 
go to start; 

ut of a character value i 

"Please enter a number.") 

nto a 

/* get 
start ; 

end ; 
ans = 

the info 
do wh 

• • n " 

rmat 
ile 
put 
get 
put 

get 
pu t 

get 
/* print the inform 

put 

/ 

pu t 

ion 
(ans = 
skip 1 
list ( 
skin ( 
("Inse 
list ( 
skip ( 
("Ins 

list ( 
ation 
edit ( 
eleva 
(a (6 

edi t ( 

" n " ) ; 
ist ("Insert surface elevation 
eleva ti on ) ; 
0) list 
rt latitude in deg, rain, and s 
(latitude (j) do j = 1 to 3)); 
0) list 
ert longitude in deg,min and s 
(longitude (j) do j = 1 to 3)) 
f o r e b e c k i n g * / 
"id: ", charid, "elevation: 
tion) 
), a (3), x (2), a (11), f (12 
"latitude", latitude (1), "deg 

: " ) ; 

ec: " ) ; 

ec: " ) ; 

J 

II 

, 2 ) ) ; 
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latitude (2), "..lin", latitude (3), "sec") 
(skip, X (3), a (8), X (5), (2) (f (8, 0 ) , 
X (1), a (3), X (3)), 
f (8, 1 ) , X (1), a (3)); 

put edit ("longitude", longitude (1), "deg", 
longitude (2), "min", longitude (3), ""sec") 

0 ) . (skip, X (3), a ( 9 ) , X (4), (2) (f (; 
X (1), a (3), X (3)), 
f (8, 1 ) , X (1), a (3)); 

return if information is ok */ 
put skip list ("Are these values OK? (y or n ) : " ) ; 
get list (ans); 
do while (ans "= "n" L ans "= " y " ) ; 

put skip (0) list ("Please insert y or n . " ) ; 
g e t l i s t ( a n s ) ; 

e n a ; 
e n d ; 

e n d ; 

J , u . .u .^ J . J . .1. ju J7 -,. .u ^ .,. .•_ J . _u - t A A A A A -'- •'- A -•- A A- .*..*. A ->'• -'• -'- • 
t\ , \ , . . . TV 7v .* .C . \ . . . . rt ,* 7. . . rt J. 7. ,» rt 7. rt . . . . .C .> .v . \ ,v . . rt 7. .v . . . 

A A A A TC :'• 

A A ft A A A A A A A ft ft A A A A A A A A A A ft A A A A A ft ft A A A A A A A ft A ft A A A A A A A A A A A A A A A ft A ft A ft A A A ft A 

plot inf o.p11 

plotinfo: proc (ibaud, xpage, ypage); 
/* procedure to interrogate the user for the tektronix speed 

and the page dimensions in plot inches */ 
del (sysin, sysprint) file; 
del ibaud fixed bin; 
d c l a n s c l i a r ( l ) ; 
del (:<page, ypage) float bin; 
del (baud_ok, pgsize_ok) bit (1); 
del lab label; 
del clear_sysin entry; 
del (conversion, error) condition; 

on error begin; 
put skip list ("Error. Start over."); 
go to again; 

end ; 
/* input error trap */ 

on conversion begin; 
put skip list ("Input error. Please enter a number."); 
put skip; 
call'elear_sysin; 
go to lab; 

end ; 
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/* get the tektronix speed * / 
again: 1a b = a g a i n; 

• baud_ok = "0"b; 
do wliile ("baud ok); 

baud_ok = '^l"b; 
pu t edit 

("Insert your baud rate (ch/sec) for the Tektronix 4014: 
(skip, a (56)); 

get list (ibaud); 
if ibaud "= 30 iu ibaud 120 

baud ok = 
pu t edit 

" (' " s • [\lit. . u L) ; 

("bavid rates (cii/sec) supported are 30, 120, and 960.", 
"For otlier rates, insert tlie highest number below your rate.") 

(skip, a (51), skip, a (59)), 
end ; 

end ; 
page: lab = page; 

ans = "n"; 
/* get the page dimensions */ 

do v.'hile (ans "= " y " ) ; 
pgs ize_ok = "0"b; 
do while ("pgsize_ok); 

pu t s k i {I 1 i s t 
("Insert x and y pagedimeiisions in inches."); 
get list (xpage, ypage); 
put edit ("xpage , xpage, ypage 

ypage, "OK? (y or n)") 
(skip, a (8), f ( 7 , 1 ) , x (3), a (3), 
f (7, 1 ) , X (3), a (12)); 

get list (ans); 
if xpage < 3. | ypage < 4. then do; 

p u t s k i p l i s t 
("The page dimension is too small."); 

put skip list 
("xpage must be greater than 3, ypage greater than 4 . " ) ; 

end ; 
else pgsize ok = "l"b; 

end ; 

ena ; 

A A ft A A A A A A A A A A ft A ft ft ft ft ft ft ft A A A A A A ; : A A A ft ft ft A ft ft ft ft ft TC ft A ft ft ft ft A A A A A ft 

: A A A A ft ft A A ft ft A s'c A A A A A A T'C T'C A ft ft ft ft- ft ft T'C -.'C A A A TV ft A TV A A -A A A A A A A A ft A A A A -A -A -A A A A A A A A T^ ft A 
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t i : 
I s 

d e l 

p l t c d e : p 
/ * 1'' r o c e G 

. r s t 
;co 

c h a r 
c l i a r 
c i ia r 
c h a r 
c h a r 
c h a r 
c h a r 
c l i a r 
c l i a r 
ci ia r 
c l i a r 
c l i a r 

d e l 

r o c ( 
u r e t 
l e t t e 
d i s s p 
4 c h a 
4 1 ch 
4 2 ch 
4 3 ch 
4 4 c h 
6 c h a 
6 1- ch 
6 2 ch 
6 3 c h 
64 c h 
6 5 c i"! 
6 6 ch 

c h a r 
c h a r 
c h a r 
c h a r 
c h a r 
c il a r 

c a 
o 
r 
l a 
r 
a r 
a r 
a r 
a r 
r 
a r 
a r 
a r 
a r 
a r 
a r 
01 
62 
63 
6 4 
65 
6 6 

a r 
f o 
wi 

c 
(4 

( 
( 
I \ 
( 

( 6 
( 
( 
( 
( 
( 
( 

r -l-l 

1 1 
on 
) , 
1 ) 
1 ) 
1) 
1) 
) . 
1 ) 
1 ) 
1 ) 
1) 
1 ) 
1 ) 

II 

c 
II 

c 
c 
c 

p l t c d e . p l 1 

c il a r 6 ) ; 
a t t l i e u n i t l a b e l s s o t h a t t i i e 
be drawn in upper case using the 

V e n t i o n * / 

d e f c i i a r 4 p o s ( 1 ) , 
d e f c ll a r 4 p o s ( 2 ) , 
d e f c h a r 4 p o s ( 3 ) , 
d e f c l i a r 4 p o s ( 4 ) ; 

de 
de 
de 
de 
de 
de 
("; 
har 
)"; 
har 
har 
har 

c ll a r 6 
c h a r 6 
c ll a r 6 
c ll a r 6 
c l i a r 6 
c ll a r 6 

pos 
pos 
pos 
pos 
pos 
pos 

( 1 ) , 
( 2 ) , 
( 3 ) , 
( O , 
( 5 ) , 
( 6 ) ; 

4 1 ; 

42 
43 
t. /. 

e n a ; 

• t k k k k k : . . ' . ^ . ' - .* . J . J - a . J . JU J . ^ .•. J . .•- J , .•_ -L. - 1 . -U JU J . ^ . 
I f t f t f t <t f t . t f t f t f t f t IS f t f t f t f t fk f t fV f t f \ f t f t I 

•'- -V A -T •> T'C VC TC TC T'C A A A TV T'C TV T'C TV T'C T'C A A A ft ft ; 

p o s t . i n c l . p l l 

d e l 0 1 p o s t ( 2 5 ) , 
/* include file for definin 

the draw routine */ 
02 charid char (8), 
02 elevation float bin, 
02 latitude (4) float bin, 
02 longitude (4) float bin 
02 unit (16), 

03 unit_present bit (1), 
03 untdptp float bin, 
03 untdptb float bin, 
03 topplt float bin, 
03 basplt float bin; 

the 25 posts used during 
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. ,.>- .<.. - u . ' . j : . J . ^ . 

J . . u J . _'. 'c ft ft ft ft ft ft A ft A A A A A A A A A A ft ; : A A A T'C ft ft ft ft A A A -A A A -A -A T'c A A A A :V A A A A ft ft ft ft A A A T̂  A 

p o s t l . i n c l . p l l 

d e l 
/ • ' 

0 1 
inc 
one 
02 
02 
02 
02 
02 

post, 
lude file 
bo rehole 
charid c h 
eleva tion 
la titude 
longitude 
unit (16) 

for de 
record 
ar ( 8 ) 
float 

(4) fl 
(4) f 

9 

0 3 unit present 
03 untdptp 
03 untdptb 
0 3 topplt 
0 3 basplt 

float 
float 

float 
float 

fining tlie 
*/ 

) 
bin 

oat 
loat 

bit 
b i n 
bin 

bin. 
bin ; 

) 
bin , 
bin, 

(1), 
S 

) 

d a t a s t r u c t u r e f o r 

' . .U .;[. .E. . t . J . . ' . Aft: . .K. . L . L J l , „ : . ^ . L .•_ . J , . L a . J . . 1 . ^ ^ . ' . . ' . .J . . 

. ' . . ' . .S- . : JL JL . L tJ^ ,4^ tJ* *». J ^ J - ^ J . ; k k k k k k k k k k : „ JL >> -U .U .,1. .U .'•-- L .>. .U . ' . J . .0. ^ . : ft A A A 

p o s t 2 . i n c l . p l l 

del 01 post2, 
/* include file for defining the data structure for 

one borehole record */ 
02 charid char (3), 
.02 elevation float bin, 
02 latitude (4) float bin, 

. 02 longitude (4) float bin, 
02 unit (16), 

03 unit_present bit (I), 
03 untdptp float bin, 
03 untdptb float bin, 
03 topplt float bin, 
03 basplt float bin; 
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„L . ' . . ' . .1. J . J . .A. .L . ^V ^ >^ -,> 4 . -> - ^ - '• ~'- ^ J - ..(. ..U . ' . J . <« f% f t (7 77 •? <t «t fk TC f t f t ( t f \ . t 

k k k k k • k k k k k k k k k ..t..(. J. J.. 

post31.incl.pll 

del 0 1 
/ * i n c 

for 
02 
0 2 
02 
02 
0 2 

postl, 

lude file c 

the dp3 su 
c 11 a r i d 1 c h 

elevation 1 

la titude 1 

longitudel 

unitl (16) 

03 unit pre 
03 untdptpl 

03 untdptb 1 

0 3 topplt 1 
0 3 basplt 1 

on taining the first column variable 
broutino */ 
ar (8 ) , 
floatbin, 

(4) float bin, 
(4) float bin, 

> 
sentl bit (1), 
float bin, 
float bin, 

float bin, 
float bin; 

;'c A T'C T'C T'C A :'c T'C T'C A A A ; . 4 . J . . 1 . . . . . ' . J . . . . . L A. . 
. TC , . TC .V .C rt rt 7 . rt . 

. t . . . . . t . . . . . . . . A . . . A 

. . - . . ' . A . . . . . . . . . .': .*- U . .V .U . ^ .0 . . . . . . . . ^ TU . , . . 1 . a . ..L. U. . . . . , . ^ . . ' . . . . JL. J l . . . . ..t. . , . . 
rt 7. rt TC TC rt . . . . TC IC . . . » TC TC rt * » . * * » . * . * TC ». . . T» . * • 

.t. ..,. .1. ^ .U .1. . : . .1. . ' . . . . A . ' . a. ^ . ^ .*. .V . ' - ' . - ' . A . 7. T. . . t . rt ' • ' . TC . . . . .C . . . . TC Tc rt . . . . f. 7. TC . : ft A 

post32.incl.pll 

del 01 post2, 
/* include file containing the 

for the dp3 subroutine */ 
charid2 char (3), 
elevation 2 float bin, 
latitude2 (4) float bin, 
longitude2 (4) float bin, 
unit2 ( 16) , 

0 3 unit_present2 bit (1), 
03 untdptp2 float bin, 
03 untdptb2 float bin, 
03 topplt2 float bin, 
03 basplt2 float bin; 

02 
02 
02 
02 
02 

second column variable 
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%'z k k k k : k k k k : - ^ .'^ . L J , J . . 

• . k k k . U . ^•, J , .U J -L j ^ j ) . ^U -v. . 1 . -1_ . ! . . r . ..!. . u . . , ' , J . >;. . . I . . 

p o s t 3 3 . i n c l . p l l 

d e l 01 p o s t 3 , 
/* include file co 

the dp3 subroutine 
1 £1 r 1 d 3 char ( 8 ) , 

02 elevations float bin, 
0 2 
0 ^ . X U l l g X L L l U t l J \ '-* J i J . U t i L U J - 1 1 

0 2 u n i t 3 (16), 
0 3 unit_present3 bit (1), 
0 3 u n t d p t p 3 float bin, 

3 float bin, 

for the dp3 subroutine */ 
02 ch£irid3 char (8), 
02 elevations float bin, 
02 latitudes (4) float bin, 
0 2 longitudes "(4) floa t b i n , 
0 2 units (16), 

h tain ing the ttiird column variable 

t b i n 
03 untdptb, 
0 3 t o p p 11 3 r i o a t D m , 
03 baspltS float bin; 

A A A A A A ft A A A A A A A A A A A A A A A A ft A A A A A : . . - . ^ . ^ .r^ j u j ^ ^ ^ . . . ^ . . . . . , . . . . A . . . .V. . 1 . 

• -A A -V -V ft A A A A ft A A ft ft A A T: ^ > . . , . . 1 . JI. • • -'7 -> -Jr -A A . : A A A A A : 

read posts.pll 

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

base of the holes selected to 
del (sysin, sysprint, fence_dat) 
del (ihole, i, k) fixed bin; 
del ans char ( 1 ) ; 
del -charidin char (8); 
del abort bit (1); 
%include post; 
del char_id entry (char (8)); 
del clear_sysin entry; 
del (error, key) condition; 

abort = "0"b; 
/* in case of unexpected error, ( 

program */ 
on error begin; 

be fence 
file; 

]) o s t s * / 

:lose files and abort the 
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/ A 

/ * 

e n d ; 
i n i t i a l i z e 
i n c a s e t l i e 
c o r r e c t t l i e 

on k 

].i u t skip list 
("Unexplained error in read_posts."); 

abort = "l"b; 
go to closeout; 

iiole counter and open file */ 
re is no hole with tlie given id, 
hole count and get another key */ 

ey (fence_dat) begin; 
ihole = iliole-1; 
put Sicip list ("iio such hole. Tr; 
call clear sysin; 
go to gtkey; 

again."); 

gtkey 

na ; 
hoi 
pea 
har 

e = 0 
file 

i d i n = 

o \,-

/ * 

/* 

/* 

s i;•;na 1 to 

liile 
call 

n d d a 
if c 
ihol 

read the record 
r e a d 

c l i a n g e d e ; Ll 1 II , 

p o s t 

p o s t 

max1mum num b e r 
i f 

(fence_dat) keyed update; 
12345678"; 

Cr'b); 
char_id (charidin); 

ta entry if key value is "end" */ 
liaridin = "end" tlien go to closeout; 
e = iliole + l; 
and calculate location in decimal degrees */ 
file (,fence_dat) key (charidin) 
into (post (ihole)); 
and sec to decimal degrees */ 
(ihole).latitude ( 4 ) = 
post (ill ole).latitude (l)-r 
post (ihole).latitude (2)/60.+ 
post (ihole).latitude (3)/36(J0.; 
(lil ole).longitude (4) = 
post (ihole).longitude (l)-r 
post ( ihole ). longi tude (2.)/60.+ 
post (ihole).longitude (3)/3600.; 

f holes is 25 */ 
hole = 25 then go to closeout; 

closeout 
end : 

end ; 
close file (fence dat); 

A :'c A A A A ft A A A A A A A : Aft A ft ft ft ; . .,. ... .1. A. * A A ft A A ft ft ft ft ft ft ft A A A A A ft ft A A A ft ft ft A A A A A ft ft ft 

A ft ft ft ft ft ft A A ft ft A ft A A A A A -.;- ft A ft A A A A ft A A -A A ft ft ft ft ft ft :': ft A ft A A A A ft ft ft ft ft ft A A A A A A ft A A A A A 
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remove hole.pll 

re; 
/* 

dc . 

pr 
of 

ac 
%i 
dc 
dc 
dc 
dc 
dc 
dc 
dc 
/* 

1 ( 
ncl 
1 
1 
1 
1 
1-
1 ( 

1 

i f 

e 11 o i 

o c e d u 

bo re 
que s t 
ans'«- e 
ciiar i 
exist 
ude p 
n a-m e 
exist 
yesno 
c ll a r__ 
s ll o w 
s y s i u 
k e y c 

no r 

c : p r 
re f o 
ho 1 e 
ion c 
r c tl a 
din c 
code 

OS 11 ; 
char 
en t r 

. e n t r 
id en 
fence 
, sys 
o n d i t 
e c o r d 
on k e 

oc ; 
r delete!ng records from the fence dat file 
information */ 
har (60) var v ing, 
r (1), 
ll a r ( 8 ) ; 
, delete loop continue) bit ( 1 ) ; 

(32) 
y op 
y (c 
try 
da t 

prin 
i on ; 
mat 

y (f 
put 
2 0 t 

i n i t ( " f e a c e _ d a t " ) ; 
t i o n s ( v a r i a b l e ) ; 
h a r ( 6 0 ) v a r y i n g , c l i a r ( 1 ) ) ; 
( c l i a r ( 8 ) ) ; 
entry options (variable); 

t , fence dat) file; 

dies th.e input key, start over */ 
ence dat) begin; 
s k i i ) l i s t ( " N o s u c h h o l e . 
o g t k e y ; 

T r y a g a i n . " ) ; 

e n d ; 
/ * c h e c i; t o s e e 

c a l l 
/ * i f no d a t a f 

if "e 

whether the data file fence_dat exists */ 
e:<ist (name, exist code); 
ile exists print an error message and return 
xist_code then do; 
put edit ("The data file doesn't exist.", 

"You ;aust have a data file before you can delete recor 
(skip, a (2 8 ) , skip, a (58)); 

re turn; 

*/ 

ds.") 

ena ; 
/* open data file */ 

open file 
delete_loo 

/* deletion loop, co 
gtkey: do while ( 

call 
/* set continue flag 

if an 
else 

/* get the id .for th get the id.f 

if the retur 

if user want 
hole info */ 

("i/ould you 

ned i 

s to 

(fence_dat) keyed sequential update; 
p_continue = "l"b; 
ntinues until the continue flag is reset 
dele te_loop_continue); 
yesno ("iinot iier hole? (y or n ) : ", answ 
to " 0 " b if no more holes */ 

svv'er = "n" then delete_loop_continue = " 
do ; 
e hole to be deleted */ 
call char_id (charidin); 
d is not "end" then proceed with deletio 
if charidin "= "end" then do; 
see hole before deletion, read and displ 

*/ 

er ) ; 

0"b,; 

n */ 

call yesno 
like to review this hole? (y or n ) : ' 

if answer = "y" then do; 
read file (fence dat) k; 

ans w e r ) ; 
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(charidin) into (post); 
call sho'v.' fence_dat (post); 

end ; 
/* final check Vv̂ ith user before deletion */ 

call yesno 
("Do you want to delete this hole? (y or n ) : ", answer) 

(fence dat) Icey (charidin); 
end ; 

/* if input id is "end" set continue flag to "0"b */ 
else delete_loop_continue = "0"b; 

end ; 
end ; 

/* close file and return */ 
close file (fence_dat); 
return; 

end ; 

T'C A T'C A A A A A ft ft TV A A T'C A 5*c I. .U A ... . . . 4 . JL .A. .... . . . . 
r. . . 7% ,v #\ rt rt rt ,C ,> , 

. ' . .1. JL JL .t. . , . .u .u 4 . . , . .1. .u JL u . . : ... .L a. .u 4 . . . . ... a. a . a. 4 . . ' . .L . ' . .,,. . : A. 

.» 7C . . . » rt . . rt n ?C 7. rt . . *» .» , . . » / . . » . » 7» rt rt ,» rt .» 7» . . .C ,» T* .» .» 
A .K. . . . . . . . 

A A A ft ft A T'C A A A T'C A A A A T'C A ft A A A A A ft A A -A A A A A A A -A A -A A A A ft ft ft A ft A A A A -A A A A A TV T'C A T'C A A A A A ;'c A : 

select ref: p 
/ * p r 0 c G 

calcu 
dure 
latin 

del (sysin, s 
del ref ans c 
del clear sy 

/* ask f 
select: 

/ * check 

ref 
o r in 

put 

"D 
"2) 
"3) 
(sk 
a ( 

that 
do 

s e l e c t r e f . p l l 

r o c ( r e f a n s ) ; 
to liave the user select tlie method for 
g distance from a chosen level datum */ 
ysprint) file; 
har (1); 
sin entry options (variable); 
ans = " 0 " ; 
put */ 
edit ("The reference datum can be:", 
eleva t ion", 
the top of a unit present in all 
the base of a unit present in all selected holes") 

ip, a (27), skip, x (5), a (13), skip, x (5), 
55) , skip, X (5), a (56)); 
input is acceptable */ 

while (refans "= " 1 " & refans "= " 2 " 
& refans "= " 4 " ) ; 

put edit ("Insert 1, 2, 3, or 
(skip (2), a (31)); 

get list (ref ans) ; 
call clear sysin; 

s elected holes", 

4 to exit: 

& refans 

") 

II -T II 

end 
end 
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J . >U . L . ' . - L . ' . J - • ' . kU .J. .fa >.l> -V •<- >J-< -V •.'• • '- - ^ •!• --'• - '• r> ••' •> . i f ^ a*- -V • ' • * ' ' * '- -'<• ' * ' •*' ' ' ' *'• *'• '^-
f t f t f t f t <t f . I t f% fT >v i ^ fS fk f t f t f7 f t f t f t f» f t f t f i f t ?v <t Ts f t fS f^ f^ f t fC fk , , f t f t f t fk 

> .r. 4 . ^ a . J. . J . a . .4. J . J., j ^ j , .-.. ••- J - . 1 . j > 4 . ^ . ^ . 
I f^ f t f t f t f t f^ f t f \ f t f t fk f> f t f t f t I t f t 3t f t *V 

show fence dat.pll 

s ho 'w f e Tl c c_d a t : p r o c ( p o s t ) ; 
/ * p r o c e a u r e t o p r i n t t h e r e c o r d f o r o n e i i o l e * / 
d c l ( s y s i n , s y s p r i n t ) f i l e ; 
d e l i f i x e d b i n ; 
% i n c l u d e p o s t l ; ' 
d e l u n i t _ c o d e ( 1 6 ) c i i a r ( 4 ) e x t e r n a l s t a t i c ; 
/ * p r i n t t h e lie a d e r i n f o r m a t i o n * / 

p u t e d i t ( ( 4 0 ) " * " ) ( s k i p , a ( 4 0 ) ) ; 
put edit ("id: ", charid, "elevation: ", elevation) 

(skip, a (6), a (C), x-(2), a (11), f (12, 2)); 
put edit ("deg", "rain", "sec") 

(skip, X (14), a (3), (2) (x (5), a (3))"); 
put edit ("latitude", latitude (1), latitude (2), 

latitude (3)) 
(skip, a (8), X (3), (2) (f (6,.0), x (2)), 
f (6, D ) ; 

put edit ("longitude", longitude (1), longitude (2), 
longitude (3)) 
(skip,, a (9), X (2), (2) (f (6, 0), x (2)), 
f ( 6 , 1 ) ) ; 

/* print tlie unit data only for those units present in the 
hole */ 

p u t e d i t ( " t o p d e p t h " , " b a s e d e p t h " ) 
( s k i p , x ( 1 2 ) , a ( 9 ) , X ( 3 ) , a ( 1 0 ) ) ; 

d o i = l t o l 5 ; 
if unit (i).unit_present = "l"b then do; 

put edit (unit_code (i), unit (1).untdptp, 
unit (1).untdptb) 
(skip, a (4), X (6), f (9, 1), X (3), 

f (9, D ) ; 
end ; 

end ; 
put edit ((40)"*") (skip, a (40)); 
pu t skip; 

end ; 

. L JL JL U. .V ,U JL a . a . ^ . L JU . . . a . ^ . ^ . ^ . . . , L ^ , ' . ^ a . a . JL ^ . ' f .U . ^ J . . ^ J . ^ ^ JU a . a . JL a . ^ . L JL , L ^ .V . ' . 
#. .» 7V *» 7. rt 7 . .» .V 7. . t . . . » .X 7» .» . ^ 7. TC 7. 7. .X .» 7\ / . t \ .C 7. . \ . % . . . . rt . . . » . » . . rt ' » rt .C rt rt . . . \ / . ,» 7. . \ . » . » 7> rt r . 7 . (C rt .» .C .C 7. .» i \ TC 7. 

: A A ft A ft A A ft Aft A A ft ft ft A ft ft A ft A A A ft A A ft ft ft ft A ft ft ft A ft A A ft ft A A A A ft ft ft ft ft ft ft A A ; •'t A A A * T'C A A ft 
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stopit.pll 

: o p i t: proc; 

del 

stopit: proc; 
/* procedure to terminate the plot * / 

itry options (variable); 
Ll e n d p l ( 0 ) ; 

e n d p l e n t r y 
11 e n d p l ( 0 ) ; c a . 

r e t u r n ; 
e n d ; 

A -it A -A T': -A A T'C -A A A ft ;'c ft -A -A -.'c -A -.': -A T!: A ft * : A ft TC A A -.': T'C A ft- -.V ft ft ft ft TV 

JL JL .L A ... A A A A ft Tt ft ft A A T'C : : A A A ft A A ft .U .X. ^ ..•.. J . , ' . .>.. .*. . J - .U . ' . -•. . ( . . ' . . 

strtmap.pll 

and plot the 

one, fhite, tlen 

_t cs) entry; 
ixalf, height, line 

roc (ibaud, xpage, ypage); 
re to initialize tlie tektronix 
d title information */ 
, izero, i-iund) fixed bin; 
, ypage, xpltpg, ypltpg, zero, 
ytit, :ior, yor) float bin; 

il c 11 a r (10 0) varying; 
char (1); 
tkl20, tk960, setup_tektronix 
title, grapii, basalf, m. 

r, mes sag ) 
options (variable); 
entry options (variable) returns (float); 
, sysprint)file; 
ize tektronix terminal control system */ 
put edit ("Insert title (<32 char) followed by $. 

(skip, a (40) ) ; 
put edit 

("Multiple v</ord titles must be enclosed in 
(skip, a (50)); 

get list (titlin); 
fhite = .2 ; 
call setup_tektronlx_tcs; 

/* inform disspla of baud rate */ 
if ibaud = 30 then call tk30; 
else if ibaud = 120 then call 
else if ibaud = 960 then call 

/* call disspla routines settin 
annotation, and 

s trt 
/ft p 

a 
del 
del 

del 
del 
del 
del 

del 
del 

map : p 
roce du 
xes an 
(ibaud 
(xpage 
X t i t , 
ti tli 
b l a n k 

(tkSC, 
(page , 
p h y s o 
e n t r y 
xmes s 

(sysin 
/* ini tial 

" ) 

quo t es : " ) 

tkl20; 
tk9 60; 

g page size, title 
axis scaling */ 

page 3 4 



/* call 

ca 
xp 
yp 
ca 
il u 
iz 
bl 
ze 
on 
xo 
yo 
ca 
ca 

ca 
tl 
xt 
yt 
ca 

diss 
ca 
ca 
re 

11 p 
Itpg 
Itpg 
11 h 
nd = 
e ro 
a nit 
ro = 
e = 
r = 
r = 
11 p 
11 t 

X 

11 g 
e n = 
it = 
it = 
11 m 
pla 
11 b 
11 m 
turn 

.ge ( x p a g e , y p a g e ) ; 
= x p a g e - 2 . ; 
= y 

• i g h 
10 0 

•• 0 ; 
I I 

0 . ; 

p a g e - 3 . ; 
t ( f h i t e ) ; 

y s o 
t i e 
I t ? 
a p h 
xiae 
( x p 
ypa 
ss a 
ou t 
sal 
xal 

r ( 
- (b 

(z 

ge-
a ( 
ine 
f ( 
f .( 

xor , 
lank 
yplt 
e ro , 
(tit 
-tie 
1.75 
titl 
s to 
"1/c 
"sta 

r ) ; yo 
izero, blank, izero, blank, izero. 

PST* 
on 

lin 
e, zero, one); 
, i 1 u n d ) ; 

n-2.)/2.; 

in, il u n d , x t i t , ytit); 
set character type * / 

std"); 
ndard"); 

e n d ; 

A A A A • ..^ A J^ J . A A ,A ,L . . . JL -L . ' . .L A y. A A A A J . J . .<. J . ^ A A A A ."̂  ... J . A .•. .*. A A A ji. .'- A A . ' . A ... . 

.L a. ... .... A ... . A T'C A A -k -A •.'c ft- A T'C ; -k A T'C TC T'C A ft T'C A T'C T'C 

U II1 t . p 1 1 

u n i t : p r o c ( p o s t , n ) ; 
/* procedure to get the unit data for the n-th unit in a hole 

as specified b y i n p u t o f n * / 
del (sysin, sysprint)file; 
' " n f i x e d b i n ; 

t m p i n f l o a t d e c ; 
unit_code (16) char (4) external static; 
tmpchr char (20) varying; 
question char (60) varying; 

del 
del 
del 
del 
del 
del 
del 
dc 
/* 

1 answe r char (1); 
1 clear_sysin entry options (variable); 
1 yesno entry (char (60) varying, char (1)); 
condition to check for input of a character value into a 
numeric variable */ 

del conversion condition; 
del (onehar, convert, fixed) builtin; 
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.id ans 
;-o i n c 1 u d e 

c ll a r ( 
post 1 ; 
on CO 

1 ) ; 

a v e r s i o n b e g i n ; 
put skip list 

("input e r r o r a t ; 
c a l l c l e a r _ s y s i n ; 
put s k i p ; 
go to s t a r t ; 

, o n c il a r , : s ta r t a,-

/ * 

s ta 

/* 

end 
read depth 

ans 
rt : do 

construct 

1 

to unit toj) and 

wer = " n " ; 
wliile (ans'..-er = " 

put edit ("Inse 

(skip (0), 
get list (t m p i n 
call clear sysi 

ve rif iccation ques 
question = unit 

fixed (t m j: 
call yesno (que 
unit (n).untdp t 

1111 pin) ; 

); 

") 

and v e r i f y e n t r y */ 

a"); 
rt unit deptii to top", 
a (24), X (15), a (2)); 
); 
n; 
tion */ 
_code (n) II" " 
in, 10, 2)) M " 
stioii, answer); 
;> = convert (unit (n).uiitdpt 

c o n v e r t 
OK? ( y 

( t m p c h r , 
o r n ) : 

e n d ; 

e n a 

.;. .L J . a. -L a. .L .;. a. JL a. JL a. . : J . a. JL ... . ' . A . ... .•. j . A .'. .'. ... .•. A A .'- • 
T> .C 7» rt rt TC rt T» .^ / » * » , » rt rt .» .» TC ». 7» .» 7^ rt .» TC .» 7» 7. rt . » TC 7. . 

,L .L A J . . . . J . A -L . ' - - > . ' f - L . . . -L . , . . . . ^L J . A . ^ . ' . .U 

A A A A A A A A A A A A A A A : A ft ft ft ft TV Tt A T'C ft ft ft A ft A A T'C T'C T'C A T'C T'C -A A T'C T'C ft A ft A ; A A A A A A A :'c A A A A A A A ft 

unit control.pll 

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

of one hole */ 
del (sysin, sysprint) file; 
del (clear_sysin, unit, decode_unit) entry options (variable); 
del i fixed bin; 
del ans char(l); 
del unit_code (16) char (4) external static; 
%includepostl; 
del code ciiar (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 '.vhile ("top ok); 
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put edit ("Insert top unit code", ": ") 
(skip, a (20), X (19), a.(2), a (4)); 

get list (code); 
call clear_3ysin; 

decode the character unit code, check that the code is 
acceptable, and return the integer index for tiiat code */ 

call decode_unit (code, unit_p); 
do while (unit_p = 0); ^̂  

put skip list ("Hole voided."); 
abort 

_ II 1 II l"b; 
r e t u r n ; 

e n d ; 
/.* c h e c k f o r r e a s o n a b l e v a l u e f o r t h e u n i t i n d e x nu inbe r * / 

i f u n i t _ p >= 17 t h e n b e g i n ; 
t o p _ o k = " 0 " b ; 
p u t s k i p l i s t 

( " T o p u n i t c a n ' t be t r i e b o t t o m of t i i e h o l e . " ) ; 
e n d ; 
e l s e t o p _ o k = " 1 " b ; 

/ * g e t t l i o i n f o r i L i a t i o n f o r t i i e t o p u n i t i n t h e i i o l e * / 
e n d ; -
c a l l u n i t ( p o s t , u n i t _ p ) ; 
u n i t ( u n i t _ p ) . u n i t _ p r e s e n t = " l " b ; 

/ * g e t a l l u n i t s p r e s e n t b e t w e e n t h e t o p u n i t a n d t h e b o t t o m 
u n i t i n t h e i i o l e * / 

mid_ok = "0"b; 
do v.'hile ("niid_ok); 

put edit (."Insert next lower unit code", ": ") 
(skip, a (27), X (12), a (2)); 

/* get tlie 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 wliile (unit_n = 0 ) ; 

put skip list ("Hole voided."); 
abort = "l"b; 
return; 

end ; 
/* if new unit is not below the previously entered unit, there 

has been an error. try again for tlie next unit. */ 
if unit_n <= unit_p then do; 

put skip list 
("New unit code not below than last one."); 
d o i = I t o 17; 

if unit (i).unit_present = "l"b then 
unit_p = 1 ; 

end ; 
put edit 

("Last valid unit entered was", ": ", unit_code (unit p)) 
( s k i p , a ( 2 7 ) , X ( 1 2 ) , a ( 2 ) , a ( 4 ) ) T 

e n d ; 
e l s e i f u n i t n <= 15 t i i e n d o ; 

p a g e 5 7 



c a l l u n i t ( p o s t , u n i t _ n ) ; 
/ * c l i e c k t i i a t t i i o new u n i t i s d e e p e r t h a n t h e l a s t o n e * / 

i f p o s t . u n i t ( u n i t n ) . u n t d p t p <= 
p o s t . u n i t ( u n i t _ p ) . u n t d p71 p t l i e n d o ; 
p u t s k i p l i s t 

( " T i i e new u n i t i s n o t d e e p e r t h a n t i i e l a s t o n e . " ) , 
p u t s k i p l i s t 
u n i t _ n = u n i t _ p ; 

e n d ; 
/ * s e t t h e b o t t o ; ; i of t ' l e u n i t a b o v e t o t h e t o p v a l u e of t h e 

u n i t j u s t i n s e r t e d * / 
unit (unit_n).unit_present = "l"b; 
unit (unit_p).untdptb = 

unit (unit n ) . u n t d j) t j-̂  ; 
unit p = unit ii; 

end ; 
else mid_ok = "l"b; 

/* get base of the lo-west unit present */ 
end; 
put edit ("Insert base of, lowest unit measured", ": ") 

(skip (0), a (35), x (4), a (2)), 
get list (unit (unit_p).untdptb); 
return; 

/* error return witli abort flag set */ 
erret: put edit ("irlole voided") (sl<.ip, a (11)); 

abort = "T'b; 
return; 

J- A A -'- A A T': T̂  - A T A TC t "C c A A » . A A J . ... ... A .-. A A A .-. .1. .-. .-. A A A .-. .1. .-. A ... A. . . . A. . ^ 3^ ^ JJ ;1- a. jL J- ... 

A ;'c i : - k i ; - k u A A A A A A -A ft ft A T'C A :'c -A -A A ft ft ft A A A A A -A A -A A -ft ft TC -A ; 

y e s n o . p l 1 

yesno: proc (question, answer); 
/* utility program to print the input question 

and keep prompting until a y or n ans'wer has 
been input */ 

del question char (60) varying; 
del answer char (1); 
del (sysin, sysprint) file; 
del okyesno bit (1); 
del clear_sysin entry; 

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

put skip list (question); 
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get list ( a n s'..' e r ) ; 
call clear_sysin; 
if answer = "y" j answer = "n" then 

okyesno = "l"b; 
else put skip list ("Please ans'..-er y or n." ) ; 

ena; 
end ; 

iV A -'! A A A A A A A Jr -i 
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