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Introduction

Spatial data analysis 1s becoming more important in regional mineral
resource studies as both the methods of investigation and the types of data
collected during large—scale field investigations increase in number and
variety. (Botbol and others, 1978; McCammon and others, 1979, 1983;
Sinding-Larsen and others, 1979, 1981) Some types of analyses require
integrated digital data sets formed by combining data from many different
sources, This requires the ability to digitize graphic data readily and
easily using a common grid. Such data include points, lines, and areas
from such sources as maps, charts, profiles, or photographs. Each data
set, moreover, has its own built—in resolution, making it necessary to
re—sample each data set in a way that insures approximately equal representation
within a specified geographic area.

LDIGIT is a computer program to digitize ,graphic data in a form
amenable to spatial data analysis, The program is flexible in that a
user can select any desired scale and sampling interval for a particular
data source, The program is written in ANSI FORTRAN IV using Tektronix
Distributed Graphics Support Subroutines (DGSS). It is designed for use
on the Tektronix 4081 Graphics System.

The purpose of this paper is to describe both the system components
and the procedure for digitizing using LDIGIT, and to provide an example
using the program, This information should enable others to use the program

with a minimum of delay,
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III

System Hardware

The 4081 System consists of components for data input, data output,
and process control.

Two digitizing tables (12" x 12" or 30" x 40") are available for
data input.

Materials to be digitized are placed on the table surface, and a
curgor with crogshair and pushbutton is used to trace and select the
desired lines or points for input.

The resulting data file, which consists of "x" and "y" coordinate pairs,
together with labeling information, is loaded onto disk files for editing
and further processing or subsequent transmittal elsewhere for processing and
storage.

The input and output operations are controlled by a 64k byte mini-
computer equipped with a Cathode Ray Tube (CRT) screen for data and graphics

display and a keyboard for entering control}ing instructions or

supplementary data.

System Software

General Function The LDIGIT program resides in the microprocesser

memory to handle the collection of data and to provide a command systemn
allowing the operator to control the collecting process.

The program obtains the necessary information and commands from
user responses to questions displayed on the CRT. It performs user-selected
calculations on the data and displays status information useful for

editing and processing.

Provisions There are several provisions that the program makes for

the digitizing process. Some are modifiable in response to queries



from the program (indicated by "*" in the following discussion), while
others can be changed only by program modification. All have default

values which can be used. The provisions are listed below in the order they
appear in the program.

1) Large or Small Graphics Tablet. Currently, two separate programs

(LDIGIT and SDIGIT) with separate output files are used for the
large and small tablets, respectively.

2) Labeled output files on disk. An outpﬁt file is opened on the disk and

the rotated and transformed data are written out. The file is closed upon
NORMAL termination of the program. The default disk is the user disk
(USR:), and the default file names are DIGIT1.NEW (for SDIGIT) and
DIGIT2.NEW (for LDIGIT). The default file size is 500 blocks (11,000
points). These values are displayed on the screen. An additional
file, DIGIT2.EDT (file size 50 blocks) is created to contain a copy of

'

the screen prompts, answers, and other data useful for later editing.

These files MUST BE RENAMED after a normal closing of the program;

otherwise they will be overwritten and their contents lost during
the next run of the program. (This feature avoids the keeping of
large unneeded files, but requires careful attention by the operator!)

3) Optional blocking of points to output file. This feature is currently

disabled. It allows points to be saved in a buffer and output to
disk in 256 character blocks. This reduces the space required and
allows more points in a file, but causes display peculiarities. It is

preferable, therefore, simply to increase the size of the output file.



4) * Time and Distance filters for accepting input data points.

20 milliseconds

Defaults: Time

Distance 100 port units (~ 1.0mm.)
These are used during continuous (line) recording to provide
for the separation of successive points (sample interval) and to reduce
the number of points to be processed and stored. The time filter is
used to ignore points generated within the given interval after the
preceeding stored point. The distance filter is used to ignore points
generated within the given distance from the preceeding accepted point.
The time and distance filters are applied in that order.
These values should be selected according to the speed of the
cursor travel, the size of the tablet used, and the fineness of
detail to be digitized.
5) * Window for input data. This allows the operator to select a window

1)
area by digitizing the corners and assigning minimum and maximum x and y

values in the coordinate system desired (decimal latitude/longitude,
U.T.M., etc.) to the lower left and upper right corners, respectively
(fig. 1).

Defaults: Lower Left (x,y) = ¢.,8.

Upper Right (x,y) = 1¢@.,100.

These are the absolute coordinate values to be equivalenced to
the port coordinates of the window corners.

The entire CRT screen is set to display the window area; thus only
points selected within the window will be displayed, and the displayed

image may appear enlarged or reduced.



6) Rotation correction. This constructs x and y axes through'the window

corners an& generates a rotation transform. This is applied to each point,
and effectively rotates the x and y axes to be mutually perpendicular and
to coincide with the axes of the table. This corrects for any misalignment
of the input documents and makes their placement on the table noncritical.

7) Scale correction. This uses the window points and values to establish

an absolute coordinate grid (fig. 1). The cursor position as returned from
the table in port coordinates is converted to an absolute coordinate position
on this grid. The grid is projected beyond the window and can encompass
points digitized anywhere on the active table surface though they will
not be displayed.
Maps of differing scales can be ad justed such that equivalent
points have the same coordinate values, and coordinates can be adjusted
to coincide with the cell of a sampling grid.
)
It is important to note that the current program constructs a
grid which is a parallelogram, therefore, only rectangular projections are
accurately reproduced. Trapezoidal projections, especially in higher
latitudes, must be limited to small areas so that convergence is minimized.

8) Line or point labeling. There is provision for a two digit label to

be attached to each point or series of points, allowing 100 different
categories of lines. This label, as well as the number of points in.
the line, is displayed on the screen and written to the output file
(fig. 2).

9) Display of coordinates and point numbers of initial points. The

coordinates and point number of the initial point of each segment of

a line (this includes single points) are displayed on the screen.



These are also copied to the editing file and saved to aid in
editing multi-segment lines by allowing individual segments to be
identified for separate correction or removal (fig. 2).

10) Display of digitized points. Digitized points which fall within the

selected window are drawn on the screen to show the operator what
has been done.

11) End of line/end of session characters. Each line digitized is ended

by typing any character other than an asterisk. An asterisk (*) is

typed to end input for the last line and to terminate the session.

Operating Procedure

Initial setup

The procedures prior to the actual digitizing are primarily those of
simple "housekeeping.”

)

The disk files are checked to make sure that the work file from a
previous session has been renamed if it is to be retained. If it is not
wanted, it can be overwritten; otherwise, there must be space available for
a new file (500 Blocks) to be created by the program.

The table should be located where the operator can see the display
screen and reach the keyboard with a minimum of effort. The table itself
should be checked for proper bias. The table locates the cursor position
by means of magnetostrictive pulses along a grid of wires. The bias field
of this grid is easily distorted by metal or magnetic objects placed upon

it. The bias is easily checked by running the digitizing program. The

operator sets the window to include the entire table and uses the cursor



ﬁith a wood or plastic straight—edge to draw a cross—hatched pattern of

lines while watching the screen. Any distortion will show as offsets or

“spikes” on the displayed lines. When the program is reinitialized, it

will destroy the test file in the process of digitizing the desired data.
The materials to be digitized are placed on the table surface (avoiding

the electrically "dead” areas along the edges of the table) and taped to

prevent shifting. The following conventions are used in the discussion

below:
= computer prompt or message
[ ] = response typed by operator
<{cr> = carriage return (understood to terminate each line of input)
nn = any number

Starting the program )

[1pl sys:ipldgs] The digitizing session is started by loading the System
Controller program.

GOS Version 4 Level 02 (ipldgs)

fjchar 2] Select character size desired (default = 3)

fjrun ldigit] Load and start the digitizing program. The program
commences a dialogue to establish the operating
parameters for the session, as follows:

Output file name = usr:digit2.new (file is on user disk)

file size = 500 (blocks) (approximately 11,000 points)

edit file name = ugr:digit2.edt

file size 50 (blocks)

RENAME File after each close!!! (warning to avoid data loss)




USE DECIMAL POINTS with the To be certain that values are

following parameters (ie 20.) properly justified.

Enter TIME FILTER.(Default = 20)

[nn.<cr>] or <cr>

Enter DISTANCE FILTER.(Default = 100.)

[nnn.<cr>] or <ecr>

Time = 20 The values to be used (defaults if
Dist = 100 others were not specified) are displayed.
Select Window Coordinates: Routine to enter the absolute

Lower Left (L.L.) x y; Upper Right (U.R.) x ¥ coordinate values to be assigned

To select Default values, hit "cr" to the window corners.

Default Window = @.,%.,100.,100.

Enter L.L. x coord

[nn.nlcr>] or <cr>

Enter L.L. y coord =

[nn.n<cr>] or <cr>

Enter U.R. X coord =

[on.ner>] or <cr>

Enter U.R. y coord

[nn.n <cr> or <cr>

Window = 0.00000 0.00000 100.00 100.00 The values to be used are displayed.

The operator now uses the table cursor
to digitize the window corners as

requested.



digitize lower left corner

-nnnnn -nnnnn FFT

digitize upper right corner

nnonnn nnnnn FFT

digitize lower right cormner

nnnnn -nnnnn  FFT

invar pt = nn.nnn non.nnn

The digitizing process

The first (minimum) absolute x and y window values
selected above are equivalenced to this point.

The unprocessed port coordinates of the point

and the setting of three cursor logic switches

are listed for each corner.

The second (maximum) absolute x & y window values

are equivalenced to this point.

The program now calculates the conversion,
scaling, and rotation factors and displays
the absolute coordinates of the window center

point (invariant point).

This proﬁpt signals the end of the parameter

entry phase.

The program signals the start of the digitizing phase by prompting

for the two digit identification number for the next line to be digitized.

enter 2 character Line I.D.

[#1 <crd>]

Entering the <cr> activates the table for

cursor input. The operator now traces the

desired map features. Points traced while

the cursor button is pressed are transmitted,

processed, and displayed on the screen. In

addition, the absolute coordinates and a



point number are displayed for the initial
point of each segment. If digitizing is
momentarily interrupted (by releasing the
button or lifting the cursor), the next point
digitized is considered to be an initial point.
A long line can thus be separated into identifiable
segments by interrupting to record coordinates at
identifiable locations (Figs. 2 and 3).

[n] (& 1ift cursor) Input for a line is terminated by typing
any alpha character except an asterisk (*) and
lifting the cursor from the table.

As each line is terminated, a final record is
written at the end of the coordinate list. This
record consists of a flag (two alpha characters;

)
currently "aa"” in columns 1 and 2), the identifier
assigned to the line, and the total number of
points recorded for the line (Fig. 3).

nn nnn These numbers are also displayed.

Enter 2 character Line I.D. The program then prompts for the next line

identification.

[nn <cr>]

File closing and handling

[*] (& 11ft cursor) The session is ended by typing an asterisk (%)
on  nnn to terminate the last line. The program then closes
End of linefile all files, acknowledges by a prompt, and ends.

E:ii

__RENAME files before restarting program.

10



PROGRAM LISTING

Page 1

.ine No.
program ldigit
implicit integer*?2 (a-z)
integer+1 char
dimension p(2)sscreen(2),ixy(2),ivxy(2)
real 1inw(b)routw(b),t(2,2),pos(2)r,scrnxy(2)
logical s(3),out,awayr,dowun
equivalence (s(1)r,out),(s(2),away),(s(3),down)
ltogical availe,switch
¢ initialize output file
call bfnew (2,'usr:digit2.new ',500)
initialize graphics

—
[ o Rs SNENTRe MRV, TN - SN UVR (U Ry

-—
-—
(g}

12 call ofdev (15, ‘'dc: ')

13 call gonew (15)

14 c

15 C

16 ¢ set up points buffer, 1f desired,.

17 c (.t. = yes:, .f. = no)

18 c

19 call puff (.f.)

20 c

21

22 ¢ initialize locator GIN

23 call ofdev (14, 'tol: *)

24 call giloc (14

25

26 ¢ output data file parameters

27 C : [}

28 14 format (1i3)

29 write (1,%)'output file name = wusr:digit2.new'
30 write (1,%)! file size = 500 (blocks)'
31 write (1,%)'RENAME File after each close ! 1H!
32 c

33 c Initialize values

34 c

35 outw(1)=0,

36 outw(2)=0.

37 outw(3)=0.

38 outw(4)=0,

39 time=0

40 dist=0

&~
—
[}

42 write (1,=)'USE CECIMAL POINTS with !

43 write (1,%)'the fFollowing Parameters (ie 20. )'
44 ¢ Query for Filters

45 C

L6 write (1,*x)'Enter TIME FILTER..(Default=20.)"

47 read (5,14)time

48 write (1,*)'Enter DISTANCE FILTER,.(Default=100.)"
49 read (5,14)dist

S0 if (time.ne.0)go to 17

11



Fortran IV V.4 LDIGIT 00:00:00

Pagye

51
52
53
S4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
38
89
90
21
92
93
94
95
96
97
98
99
100

2

time=20

17 write (1,*)'Time =',time
if (dist.ne.0)go to 18
dist=100

3 write (1,%#)'Dist =',dist

Query for window

- 0O 0O 0O =4

(92

format (fS5.2)

write (1,%)'Select Window Coordinates:'

write (1,%«)'Lower Left (L.L.) X % Y 7 Upper Right
write (1,%#)'To select Default values, hit '"CR'"!
write (1,+«)'pefault Window = 0. » 0O, 7 100. ., 100.

]

write (1,%x)'Cnter L.L. X coord.
read (5,15)outw(?)
write (1,%#)'Enter L.L. Y coord.
read (5,15)outw(2)
write (1,%*)'E€nter U.R. X coord.
read (5,15)outw(3)
write (1,*)'Enter U.R. Y coord,
read (5,.15)outw(4)

¢ get window

if (outw(l).ne.0)go to 21
outw(1)=0,

21 if-(outw(2).ne.,0)go to 22 ,
outw(2)=0.

22 if (outw(3).ne.0)go to 23
outw(3)=100.

23 if (outw(&).ne.0)go to 24
outw(4)=100.

24 continue

write (1,%)'window = ',outw(1),outw(2),outw(3),outuw(s)

call wind (outw)

gyet map location (for skew corr.)

format (10aé)
format (110,2x,110)
1 write (1,%)'digitize lower left corner’
call 3giloc (pe,s)
write (1,=)p,s
call p2w (prinw(l))
12 write (1,%«)'digitize upper right corner’
call ggiloc (prs)
write (1,%)p,s
call p2w (prinuw(3))

N0 00 o0

12

(U.R.) X &
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Page 3

101 13 write (1,%«)*'digitize lower right corner’
102 call qgiloc (prs) '

103 write (1,%)p,s

104 call p2w (prinuw(sS))

105 pos(1)=(outw(1)+outw(3))/2

106 pos(2)=(outw(2)toutw (b)) /2

107 write (l,x)'invar pt = ',pos(1).,pos(2)
108 call ipos (pos)

109 ;

110 ¢ get unskew transform

111 c

112 call unskew (t,inwsroutw)

113 C

114 c

115 ¢ --- LOOP POINT -- for Line routine =--

116 ¢ --- (Line may contain several segments)
117 ¢ === (initial point coordinates and point number
118 ¢ === of each Lline segment are written to the screen.)
119 c

120 S write (6,*)'enter 2 character Line I.D.'
121 read (5,3) lineid

122 3 format (i2) .
123 count=0

124 c trace drawing

125 caltl gitra (14,10)

126 c

127

128 cal’l gitif (time) )

129 call gidif (dist)

130 call giact '

131 C

132 ¢ get FIRST point - for MOVE

133 c

134 10 call ggitra (p,s)

135 call cnget (char,avail)

136 if (avail) go to 40

137 call p2w (proutw)

138 call apply (troutw(1),0utw(3))

139 C

140

141 ¢ Check if pen Down

142 if (.not.s(3)) go to 10

143 c

144 count=count+1

145 write (1,*)outw(l),outw(4),count

146 call wmove (outw(3))

147 write (2,%)outw(3),0utw(4)

148 c

149 ¢ get NEXT points - for DRAW

150 C

13
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151 20 call ggitra (pss)

152 call cnget (chars,avail)
153 if (avail) go to 40

154 if (.not.s(3))go to 10
155 call p2w (proutw)

156 call apply (t,ooutw(1),0utw(3))
157 c

158 c

159 call wdraw C(outw(3))

160 count=count+1

161 write (2,%)outw(3),outw(4)
162 ¢ .

163 ¢ check for line/record end
164 c

165 ¢ check for keyboard input

166 c

167 call cnget (charravail)
168 if Cavail) go to 40

169 go to 20

179 c

171 ¢ --- end of line routine ---
172 c

173 40 write (1,x)char

174 if (char.eq.%2) go to 45
175 write (2,4) (ineidscount
176 4 format ('aa',2x,12,2x,110)
177 write (l,+)lineidscount
178 catl giclo )
179 go to 5

180 ¢ : :

181 ¢ --- end of file routine =---
182 c

183 45 write (2,4) (ineidsrcount
184 . Write (1,%) lineidscount
185 write (1,*)'end of linefile!
186 call giclo

187 call goclo

188 call ofclo (2)

189 c

190 ¢ skip to end

191 C

192 go to 99

163 c

194 c

195 C

196 ¢c Create cross for GIN cursor
197 c

198 49 call open (100)

199 ixy (1)=0

200 ixy(2)=1

14
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Page

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

5

50
51

OO0 o0 oo

9

LDIGIT

00:00:00

call vmove C(ixy)
call vabs (.f.)
ixy(1)=8000

call vmove (ixy)
ixy(1)=-16000
call vdraw (ixy)
ixy(1)=8000
ixy(2)=80043

call vmove (ixy)
ixy(1)=0
ixy(2)=-16000
catll vdraw (ixy)
call vabs (,t.)
call close

call post (100

return to program

go to 52

continue
end
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Page 6
———————— LIST OF PROGRAM LABELS ===--==-ce=e--
AVAIL Logical Variable
AWAY Logical Variable
CHAR Integer*1 Variable
COUNT Integer*2 Variable
DIST Integer*x2 Variable
DOWN Logical Variable
INW Real Variable Array (6)
IVXY Integer*2 Variable Array (2)
IXy Integer«?2 Variable Array (2)
LINEID Integer*?2 Variable
ouT Logical variable
oUTW Real Vvariable Array (&)
P Integer+?2 Variable Array (2)
POS Real Variable Array (2)
S Logical vVariable Array (3)
SCREEN Integer+*?2 Variable Array (2)
SCRNXY Real variable Array (2)
SWITCH Logical Variable
T Real Vvariable Array (2,3)
TIME Integer*?2 Vvariable
10 Statement Label
11 Statement Label
12 Statement Label
13 Statement Label
17 Statement Label
18 Statement Label )
20 Statement Label
21 Statement Label
22 Statement Label
23 Statement Label
24 Statement Label
40 Statement Label
45 Statement Label
49 Statement Label
S Statement Label
S0 Statement Label
51 Statement Label
99 Statement Label
14 format Label
15 Format Label
3 format Label
A format Label
6 format Label
7 format Label
F External Subroutine
H External Subroutine
U External Subroutine
iV External Subroutine
APPLY External Subroutine

16
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Paqge

BFCLO
BFOEV
BFNEW
BUFF
CLOSE
CNGET
GIACT
GICLO
GIDIF
GILOC
GITIF
GITRA
GOCLO
GONEW
IPOS
OPEN
P2W
POST
QGILOC
QGITRA
UNSKEW
VABS
VDRAW
VMOVE
WDRAW
WIND
WMOVE

7

LDIGIT

External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External
External

’

00:00:00

Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Suoroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine
Subroutine

17
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APPENDIX

TEKM program for data file reformatting. TEKM 1s an interactive
program written in PL1 to run on the Honeywell MULTICS computer system.
This program reads the output data file from the LDIGIT digitizing program
and reformats the data for input to the current version of the graphics
cell program (Hanley, 1982)., In this application, each digitized
line defines a closed polygon to be used in creating graphic cells.

The LDIGIT data file consists of records of two format types (Fig. 5).

Type 1: Format = 2F11.3
Contents = x and y coordinate pair
A type 1 record is generated for each point selected during digitizing.

A line (polygon) contains a varying number of records.

Type 2: Format = A2, 2X, 12, 2X, I10

Contents = "aa" (flag), Line ID, Number of x-y pairs

A type 2 record is generated whenever a line (series of points) is terminated
during digitizing. It contains a "flag"” to identify the record type, the line
identifier entered by the operator, and the number of x-y pairs (Type 1 records)
composing the line, It is the last record for each line, TEKM reads this file,
creating temporary buffers for checking correct coordinates and for making
counters,

This data is re-formatted and three different records are written to an

output file — created as an input file for the grid cell construction program

(Fig. 5).
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Record 1: format - i4
number of polygons in file
This record is-written only once and always as the FIRST record of
the file.
Record 2: format - 214
formation code,
number of vertices in this polygon.
This record is written as the first record of each of the polygons in
the file.
Record 3: format - 20f11.3
x~y coordinate pairs (max: 10 pairs per line)
A sample TEKM session follows:
tekm
Enter name of 4081 input file: wcnk.dat
)

Enter unique name for MULTICS output file: mfile

tekm began

r 10:32 4.131 283
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TEKM (.pl1) PROGRAM LISTING

Line Number

1 (stringrange):

2 (subscriptrange):

3 tekm:

4 proc:

5 dcl (sysins,sysprint) files

6 dcl (tekf) files !

7 decl (cvtfile) file:

8 dcl (countf) file’

9 del (multf) files
10 dcl tkname <char (16) varying init ('"");
11 dcl mtname char (16) wvarying init ("");
12 del té&kr char (80) wvarying init ("");
13 dcl aatest char (4) varying init ("");
14 dcl tfield <char (24) wvarying init ("),
15 dcl xfield <char (24) wvarying init ("'");
16 dcl yfield <char (24) varying init ("),
17 dcl xyfield char (48) wvarying init ("");
18 decl fvfield char (24) wvarying init ("");
19 dcl fcode char (8) varying init ("");
20 dcl vnum char (8) varying init (""),
21 dcl fvline <char (16) wvarying init (")’
22 del xyline <char (280) varying init ("")’
23 dcl (acharslcharesrecnumspolynum) fixed binz
24 dcl (pflag,fvflagraaflagrteflag) fixed bins
25 dcl rename entry (char (*), char (%)),
26 dcl delete entry options (variable)’
27 dcl new_proc entry:; !
28 dcl quit cond,
29 dcl endfile cond;
30 dcl error cond,
31 on error begin’
32 put List ("error detected”) skip’s
33 close file (tekf),
34 close file (cvtfile)’
35 close file (multf)’
36 go to endtm.,
37 end,
38 on quit begin;
39 call new_proc’
40 end.
41 on endfile (tekf) go to tekend.
42 on endfile (cvtfile) go to tend’
43 on endfile (countf) go to tend’,
44 acharslcharsrecnumspolynum = 0;
45 tekrraateststknamersmtnamersyfieldsxyfieldexylinestfield = """/
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ENTER TEKTRONIX INPUT FILE NAME

46 entertm:

47 put List ("Enter name of 4081 input file: ') skip/
48 get Llist (tkname).

49 if tkname = "' then go to entertm’

ENTER MULTICS OUTPUT FILE NAME

50 enterm:
51 put List ("Enter unique name for Multics output file: ") skip.
52 get List (mtname).
53 if mtname = "" then go to enterm,
54 put list ("tekm began®) skips
55 put Llist ("") skip~
56 call rename (tkname, "tekf*):’
OPEN INPUT/OUTPUT FILES
57 open file (tekf) environment (stringvalue) record input
58 title ("record_stream_ -target vfile_ tekf’);
59 open file (cvtfile) stream output’
60 open file (countf) stream output,
61 polynumsfvflagsrecnum = 0’
READ INPUT FILE UNTIL END OF POLYGON IS REACHED
62 rdrec:
63 read file (tekf) into (tekr)s
64 if tekr = " then go to rdrec:
65 recnum = recnum + 1;
66 aatest = (substr (tekrel1,2)),
67 if aatest "= "aa" then go to sameln’
68 polynum = polynum + 1;
69 put file (cvtfile) edit (tekr) (a)~,
70 put file (cvtfile) skip (1) edit ("") (a);
71 put file (countf) edit (tekr) (a);
72 put file (countf) skip (1) edit ("") (a);
73 recnum = 0’
74 go to rdrec-
75 sameln;
76 fvflag = 1,
77 achar = 3;
78 tchar = 117
79 rdfield:
80 tfield = (substr (tekrsacharslchar));
81 if achar = 3 then go to yjump.,
82 xfield = tfield’
83 tfield = "
84 achar = 14;
85 go to rdfields
86 yjump:
87 yfield = tfield,
88 xyfield = xfield Il yfield’
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89
90
91
92
93
94
95
96
97

98
99

100
101
102
103
104

105
106
107

108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

tekend:

tjmps

rdcvt:

writline

rdcount:

STORE DATA IN A TEMPORARY CONVERT FILE OF 10 x-Y PAIRS

put file (cvtfile) edit (xyfield) (a)’

put file (cvtfile) skip (1) edit ("*) (a);
if recnum "= 10 then go to rdrec’

recnum = 0/

put file (cvtfile) edit ("TEN") (a)’

put file (cvtfile) skip (1) edit (") (a)s
go to rdrecs

put file (cvtfile) skip (1) edit ("") (a),
CLOSE TEMPORARY FILES

close file (cvtfile).,
close file (countf).,

OPEN TEMPORARY FILES AS INPUT

open file (cvtfile) environment (stringvalue) record input
title ("record_stream_ -target vfile_ cvtfile”)’
open file (countf) environment (stringvalue) record input
title ("record_stream_ —-target vfile_ countf”);

OPEN OUTPUT FILE

open file (multf) output linesize (688)/
pflagraaflagsteflag,fvflag = 0’
xyfieldsraatestoxylinesfvfieldosfcodersvnumsfvline =

0t e
’

READ X—Y PAIRS

read file (cvtfile) into (xyfieldld’
if xyfield = "" then go to rdcvts,
aatest = (substr (xyfield,1,2));
aaflages teflag = 0,

if aatest = *aa" then aaflag = 1,
if aatest = "aa" then fvflag = 0;
if aatest = "TE" then teflag = 1,

if (aaflag = 1 | teflag = 1) then go to writln’
xyline = xyline || xyfields
go to rdcvt.,

if pflag "= 0 then go to rdcount’
put file (multf) edit (substr (polynum,7,4)) (al:
pflag = 1;

if fvflag “= 0 then go to skhdr’
read file (countf) into (fvfield)’
if fvfield = " then go to rdcount’
fcode = (substr (fvfield,3,4)).
vhum = (substr (fvfield,15,4)),
fvline = fcode ||l vnum’

if xyline = """ then go to blankl’
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131
132
133
134
135
136
137
138
139

140
141
142
143
144
145
146
147

148

149
150
151
152

blankl:

skhdr:

tend:

endtm:

WRITE DATA TO MULTICS FILE

if teflag 0 then put file (multf) skip (1) edit (xyline) (a).

if teflag = 0 then put file (multf) skip (1) edit (fvline) (a)/
else put file (multf) skip (1) edit (fvline) (a):
fvflag = 1.

if teflag “= 0 then put file (multf) skip (1) edit (xyline) (a)
xyfield, xyline = "";
go to rdcvte

CLOSE FILES

close file (tekf):

call rename ("tekf", tkname)’

put file (multf) skip (1) edit (xyline) (a);
put file (multf) skip (1) edit (") (a)’
close file (multf)/

close file (cvtfile)’

close file (countf).,

RENAME OQUTPUT FILE TO USER GIVEN NAME
call rename ("multf"”, mtname)’

DELETE TEMPORARY FILES
call delete ("countf").,

call delete ("cvtfile”):
end tekms
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