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SUMMARY

This report provides a user’s description of a
programme for plotting of contour lines from data sets ranging in
size from a 3 X 3 array of 9 points to a maximum or 2000 points
for use with an HP 9836 P.C. with plotting capability. The
contours may be plotted in either cartesian or polar
co-ordinates.

The basic 13 steps of operating procedure of this
method are stated on page 4 of this report. Using no more than
this information a user with no prior knowledge of computers can
proceed by responding merely to the choices displayed on the
computer screen.

The purpose of this report is to furnish a somewhat
more detailed explanation with typical video display
illustrations in case errors are made by the operator while
interacting with the machine, and to suggest possible corrective
actions.

For the more experienced programmer a complete listing
of the computer code has been included in the text of this
report.
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NOMENCLATURE

CONTOUR POINT: Interpolated point which lies on a contour line.

CONTOUR LINE: Line having a uniform height formed by the joining of
contour points.

CROSS PLOT: A two dimensional curve passing through the set of data
along a grid line.

CUBIC SPLINE: A curve which passes through all the data points and is
defined by cubic equations within each grid interval. The cubic spline
used in this program has a second derivative boundary condition set
to zero, called a natural spline.

DAMPING FACTOR: Positive numerical value controlling the shape of the
fitted rational spline. A small value produces a smooth curve with
large extraneous peaks and valleys while a very large value produces
an angular curve with less pronounced peaks and valleys.

GRID, GRID LAYOUT: Set of data specifying the number of grid lines and
their co-ordinates.

GRID CO-ORDINATE, LOCATION, POSITION : Numerical value assigned by the
user to describe the arrangement of grid lines within the grid. These
co-ordinates have the value of the running dimension to the the grid
lines from a common datum.

GRID INTERVAL: Space between any two consecutive parallel grid lines.

GRID LINE: Line joining a set of longitudinal or transverse grid points.

GRID POINT: Point at which a data item is specified.

LONGITUDINAL: Pertaining to the x-wise direction on cartesian contour
maps. In polar plots, the longitudinal direction pertains to the
outward radial direction.

NORMALIZING FACTOR: Divisor of the entire data set enabling non-
dimensional analysis of the data.

RATIONAL SPLINE: A curve which passes through all the data points and
is defined by a set of rational equations within each grid interval.
The rational spline used in this program has first derivative boundary
conditions.

TRANSVERSE: Pertains to the x-wise direction on cartesian contour maps
In polar plots, the transverse direction pertains to the circumferential
direction with increasing in value in the counter-clockwise direction.

VERTICAL INTERVAL: Numerical value of the height between consecutive
contour lines.

N.B. Figure 1 displays schematically some of the above terms.



CONTOUR PLOTTING PROGRAM

1.0 PROGRAM DESCRIPTION

This program will accept data sets ranging in size from a 3x3 grid up

to a 2000 point array and will plot report-quality contour maps and

three-dimensional views of the data. The program is intended primarily for

relatively small data sets due to the elaborate curve-fitting scheme required

to create smooth contour lines, since large data sets may impose on memory

and computing time limitations. Within the program, there exists several

user-friendly menus from which one may select any of the listed items. The

interaction between these menus and the user to obtain the desired outputs

is shown in figure 2.

1.1 PROGRAM’S ALGORITHM

To produce a contour map, the program deals with one contour level at a

time. Initially, it fits a piecewise rational spline along each of the

transverse grid lines to the given data. Heights on all of these cross plots

are read at a particular value of the transverse co-ordinate. By fitting a

rational spline to these heights, a longitudinal cross plot is obtained. In

this manner, many longitudinal cross plots can be generated by slowly

increasing the value of the transverse co-ordinate. Along these longitudinal

cross plots, the locations of the contour points for a particular contour

level are computed and these points are then ordered into temporary line

segments (all traversing from left to right, counter-clockwise for polar

plots). These segments are then selectively joined together into full contour

lines, which are then further smoothed by a parametric cubic spline passed

in the horizontal plane of the contour map and then plotted. The above search

for contour points is repeated for the next contour level and until all the

chosen levels are plotted. The three dimensional plot is merely the drawing

of the described dense set of longitudinal cross plots and of the front and

rear transverse cross plots. A mean height of the data set is computed by

dividing the total volume defined by the data set by its base area. The

total volume is obtained by summing the area under each of the longitudinal

cross plots (which are obtained by means of an exact integral of the rational

spline equations) using the trapezoidal rule approximation.
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1.2 AVAILABLE OUTPUTS

This program will accept data in three basic shapes: cartesian, polar

annulus, or polar sector (fig.3). Data in any of these grid shapes may be

plotted as a contour map on an HP plotter or on the 9836's video display.

Also, one may wish to plot the data in a three dimensional representation,

but this capability exists only for data with cartesian grids and is available

only as a screen plot. However, any screen plots may be dumped onto an

HP2934A printer (or other suitable printer) using the ‘DUMP GRAPHICS' key on

the 9836.

For contour plots, the user has several options from which to choose.

One may wish to have printouts of the data set and of the list of the contour

points. One may choose to label the data point locations using a '+’, using

the actual data values at the points, or not to specify the data point

locations at all. The grid may also be drawn with a frame along its bounds.

For cartesian grids, it is also possible to label the grid axes with the grid

co-ordinates. A plot specifier denoting the data file, the date, the time,

the damping and normalizing factors may also be printed at the bottom left

corner of the grid. The above options are available for both screen and

plotter contour maps. Screen plots are drawn as large as possible while

maintaining the scale between the specified longitudinal and transverse

(radial and circumferential for polar plots) grid co-ordinates, but, plotter

contour maps may be drawn to a scale other than the one specified and may

also be drawn to any size and location on the plotter's surface. Furthermore,

the plotter contour maps may use different colour pens and have any desired

title/label in any location and with any character size the user desires.

Additional rectangular frames outside the grid area are also available to be

drawn on the plotter. Various plots and options are shown in figures 4-14

and 16-22.

The integrated average height over the plotted surface is also computed

and printed on the screen. The damping factor controlling the shape of the

rational spline cross plots can also be changed, making the plots smoother

but with large extraneous peaks and valleys or more anugular with less

pronounced peaks and valleys. By using different damping factors, the average
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height will of course change. For polar plots, the computed mean height is

related to the scale of the plot and thus, if a polar plot has been distorted

from its specified grid co-ordinates, the mean height will be slightly

different.

1.3 APPLICATIONS

The contour maps produced by this program present tabular data in a

manner enabling the user to analyze quickly and accurately the phenomenon

causing the particular distributions denoted in the contour map. Data taken

from events similar in nature but different in magnitude may be more easily

compared by the plotting of normalized data (non-di mensionalized ). Also, the

computed integrated average height of the data set gives a single numerical

value to the data set, which is not only area-weighted, but which is also

weighted in relation to the particular distribution of contour lines within

the data set. For example, this average height may be used as a measuring

instrument to determine the net flow through a duct given a set of anemometer

readings placed in a cross section of the duct. Hence, the integrated height

may be used to compare data sets representing the same measured quantity but

which have different contour map distributions. However, the grid is not

restricted to representing an actual area (as above), but may merely be two

independent quantities for which a third quantity has been determined, and

thus, a contour map is an excellent method of displaying the dependent

relation of a given variable on two other quantities.

Although, the three dimensional plot is quantitavely less informative

than a contour map, it may nonetheless be favored over a contour map since

it emphasizes the highlights in the overall distribution of the data set.

In any case, a contour map, a three dimensional representaton, or the integated

average height may be used as an on-line analysis of the acquired data during

experimental test measurements.
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2.0 OPERATING PROCEDURES

1- Insert BASIC 2.0 operating disc in the right disc drive (#0)

2- Turn on the 9836 (on switch is at the lower front riqht corner of the
keyboard, below and to the right of the EXECUTE key)

Wait for prompt: BASIC Ready 2.0

3- Remove this disc and insert the BASIC 2.1 disc in drive #0

4- Type : LOAD BIN "AP2_1" & press EXECUTE
Wait for prompt: BASIC Ext. AP2.1

5- Type : LOAD BIN ,,GRAPH2_1“ & press EXECUTE
Wait for prompt: BASIC Ext. GRAPH2.1

7- Now remove this disc & insert the CONTOUR PLOTTING disc in drive #0

8- Type : LOAD "CONTOURS" & press EXECUTE

9- Either keep the CONTOUR PLOTTING disc in drive #0 or replace it by
a disc containing your personal ‘GRIDS’ file.

10- Insert a data disc in drive #1

11- Turn on plotter (address 705) & printer (address 701).

12- Now press RUN to invoke a program run.

13- If an error occurs, keeping the user from continuing with the program
run, one should press RESET and then press RUN to invoke a new run.

The program offers several options presented in menus consisting of

either special function keys (SFK) or of a textual list of options. To

select the appropriate option simply press the corresponding SFK (k0-k9 at

the upper left of the keyboard) or type the appropriate response (numeric

and/or alphabatic) and then this response is entered by pressing the CONTINUE

key. The CONTINUE key must be pressed to invoke action within the program

once it has requested a response from the user unless it wishes a SFK to be

pressed, in which case, program run will resume immediately. For information

concerning specific options within the program, please refer to the

appropriate sections within this manual.
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3.0 DESCRIPTION OF AVAILABLE OPTIONS AND INPUTS

The order in which the input and option items are described follow the

natural flow through the program from one step to another to obtain the

various outputs. Figures 23 to 51 show the actual screen displays obtained

within a program run presenting all the important inputs, options and

informational displays available to the user and these figures also follow

the natural flow through a program run (fig.2).

3.1 TIME AND DATE ENTRY

Since the time and date is printed with some of the outputs, it is

necessary that the computer be given the current time and date since the

computer's real time clock is turned off whenever power to the HP9836 is

broken. Thus, the first time the 'CONTOURS’ program is run after the HP9836

has been switched on again, the computer will no longer have the correct

time and date. Once these inputs have been made (fig.24), the program offers

the choice of three special function keys. One key enables the user to

correct his time input, another to change the date input, while the third

key exits the user from the TIME/DATE verification routine so that he can

continue with the rest of the program. If a program run has been initiated

with the computer having in its memory an appropriate time and date, the

computer will display the current time and date and will offer the user the

choice of the above described SFK's, enabling him to pass quickly to the

rest of the program.

3.2 MAIN KEY MENU

This is the main menu for the program and offers the user seven basic

options (fig.26). After the task specified by the chosen key has been

performed, the user is returned back to this key selection.

kO - DATA INPUT

This key invokes access to the data management routine where data can

be entered, edited, retrieved from or stored onto a floppy disc.
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kl - USE SAME DATA

This key is similar to kO since they both access the data management

routine. However, use of this key enables the user to retain the data

previously used for a plot and, hence, does not ask the user for more data.

Rather, the routine proceeds directly to the DATA EDITING MENU. If this is

the first key to be struck after a new program run has been invoked then,

use of this key is exactly the same as kO.

k2 - PLOT ON SCREEN

Use of this key selects the drawing on the video display terminal of a

contour map of the data in memory. A plot on the screen will take nearly

as much time as one on the plotter, but, since only some of the PLOT MENU

#1 options are available for a screen display, a screen plot is generally

quicker to invoke than a hardcopy plot.

k3 - PLOT ON PAPER

Use of this key directs the contour plot to be drawn on the HP plotter.

For hardcopy plots, all the options listed in both PLOT MENU #1 and PLOT

MENU #2 are available for plotter drawings.

k4 - THREE-D PLOT

Selection of this key offers the user a three dimensional view of the

data drawn on the video display terminal available only for cartesian grids.

No options are available to alter the drawn 3-D image.

k5 - AUTOMATIC MODE

This key allows the plots of several data sets to be plotted onto a

suitable HP printer (e.g. HP2934) automatically. Once this option is

selected, the user can then select any or all of the data sets on one disc

to be plotted. All data sets will be plotted in the same representation,

(i.e. contour map or 3-D view). Selection of the representation and the

desired data files is made within the AUTOMATIC MODE MENU. Furthermore, if

a contour map is selected, the user will be offered the options given in a

reduced version of PLOT MENU #1. This automatic process retrieves the data

from disc in the specified order, produces the desired plot on the screen,

dumps the screen raster display onto a new page on the printer and continues

in this fashion until all the data sets have been plotted.
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K6 - EXIT PROGRAM

This key stops the program run, prints a display to the fact that the

program run has been terminated, and resets the mass storage device to be

the right hand disc drive (#0). If one quits a program run without pressing

this key, in general, the mass storage device will be set to be the left

hand disc drive (#1).

3.3 DATA MANAGEMENT

If this routine has been accessed by 'kO - DATA INPUT* then the user

is prompted to give a suitable response to the manner in which data is to

be entered into the computer (fig.27). This allows data to be retrieved

from a data file on a floppy disc or to be manually entered at the

keyboard.

3.3.1 MANUAL DATA ENTRY

3.3.1.1 GRID MENU

When manually entering several data sets, often the parameters defining

the grid are the same. Thus, a file, called 'GRIDS' , on the 'CONTOUR

PLOTTING' disc aids in the process of keyboard data entry. This data file

contains the grid specifications (i.e. grid size, type, name and dimensions)

for the grids previously stored. Hence, the GRID MENU (fig.28) is basically

a list of the grids which may be retrieved to speed the manual data entry

process. To select the appropriate existing grid, the number associated

with that item in the list is entered. One may also edit the 'GRIDS' file

by purging any of the existing grids. Once item 'B' from the GRID MENU is

selected, the computer prompts the user to enter the desired item to be

purged from the 'GRIDS' file and once purging of the selected grid has been

completed, the updated version of the GRID MENU is offered to the user.

When an item is purged, the last grid in the list will take its place in the

GRID MENU. Fifty grids is the maximum number of grids allowed in the 'GRIDS'

file. If several users are using the same program disc, they may initially

wish to make copies of the 'GRIDS' file so that each may have their own

personal set of available grids in the future. Likewise, one may wish to

have several 'GRIDS' files but they must be stored on separate discs since
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the program requires access to a file having 'GRIDS* as its file name and

each file on a floppy disc must have a distinct name.

3.3.1.2 ENTERING A NEV* GRID

To enter a new grid, item 'A' in the GRID MENU must be selected. The

user will then be prompted to select a grid shape and enter the size and

co-ordinates of the grid. The grid shape must be selected (fig.29) and can

be one three basic shapes (fig.3): CARTESIAN, POLAR ANNULUS, or POLAR SECTOR

(less than 360 degrees).

Once a shape has been selected, the user will be prompted to enter the

number of transverse (circumferential for a polar plot) co-ordinates and

then the number of longitudinal (radial for a polar plot) co-ordinates

defining the size of the grid. Next, the grid co-ordinates are entered and

which have the values of the running dimension to the grid lines from a

common datum. The transverse/circumferential co-ordinates are dealt with

first and, of course, these co-ordinates must increase monotonically in

value. The program will prompt the user until a complete set of monotonically

increasing grid co-ordinates has been entered. The same requirements and

procedures must be met in entering the co-ordinates for the longitudinal/radial

grid positions. The above grid entries are shown in figure 30. For polar

grids, the circumferential grid co-ordinates (angular positions) have a

dimension of degrees. A angle of zero defines the position of a radial line

moving rightward (parallel to the 'x 1 axis) from the center of a circular

arc to the arc’s radius. From this datum of angle zero, the angular

co-ordinates are defined in a counter-clockwise manner with increasing

angular value.

These grid co-ordinates define the scale of one base axes to the other.

Since all screen plots, draw the grid to the specified scale, it is wise to

enter the longitudinal and transverse grid co-ordinates with values with the

same order of magnitude for cartesian grids. Also, for three dimensional

plots, the base, and thus, the entire plot will be drawn to the specified

grid scale. For polar grid plots, it is unwise to have the ratio of the

co-ordinates of the inner over the outer radius close to a value of 1 since

this will define a very thin annulus in which the contour map is plotted
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making the distribution difficult to visualize.

Once the grid has been entered, the user will be prompted whether he

wishes to store the grid (fig.31). To store, the user simply types 'YES'

and presses CONTINUE, whereas a negative response may be achieved by simply

pressing CONTINUE. To complete the process of storing the grid, the user

is required to enter a grid name whose length must not exceed 40 characters.

This name is used to identify the specific grid within the GRID MENU. If

the new name is identical to the name of an existing grid, then the program

will prompt the user by telling him that the name already exists. At this

point, the user has the option of updating the grid specifications under the

current grid name (i.e. deleting the existing grid with the conflicting grid

name and storing the newly entered grid under the same name). The user also

has the option of aborting storage of the grid or of entering a new name

which will again be checked for a conflict with existing grids.

3.3.1.3 ENTERING A DATA SET

To facilitate the task of entering data, a tabular representation of

the data is displayed on the screen (fig.32). Since a large data set may

not be suitably displayed on the screen, the data set is broken into several

blocks, each of which is at most 8x8 in size. These blocks are displayed

as part of the data set by a graphical representation in the upper right

corner of the screen showing a rectangle representing the data set divided

into several blocks and in which the current block has been shaded in.

However, before data entry can commence, a special function key must

be pressed (fig.32). The user can proceed with the data entry (k2), return

to the GRID MENU (k3), or proceed to the DATA EDITING MENU (k4). The purpose

of keys 3&4 is to allow the user to view the existing grids within the GRID

MENU without needing to enter all the required data.

If 'k2' is pressed, then the data items are to be entered, but this

process may be interrupted at any time by typing 'QUIT' rather than entering

a data value.

To enter a data set correctly, the data values must be entered at the

appropriate locations within the grid. Thus, a rectangular box representing
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the location of the requested data item moves from one location to the next

until all data have been entered. This box commences at the upper left of

the data block (fig.33). It then moves down the column as the data items

are entered. After the data item for the bottom position within the column

is entered, a beep is sounded to alert the user of the fact that the box has

travelled to the top of the next column. This beep is important for large

data sets, since not an entire column of data is entered consecutively but

rather only the portion spanning the current data block. Thus, the beep

alows the user to enter data rapidly without needing to monitor the box

position within the data block. Thus, to fill a data block, the data items

are entered filling the columns from top to bottom, moving from left to

right (fig.34). This procedure is also the mechanism for choosing the data

blocks to fill the data set (fig.35&36). The order in which the data items

are entered is also displayed in table 5.

3.3.2 DATA EDITING AND MANIPULATION

3.3.2.1 DATA EDITING MENU

Once the data has been manually entered, the user is prompted by the

DATA EDITING MENU (fig.37) offering the six options described below. This

menu is also immediately selected if the key 'kl - USE SAME DATA 1 from the

MAIN KEY MENU was pressed (providing data had been previouly loaded into

memory) or if data has been retrieved from a disc file.

1- VERIFY/CHANGE DATA

The same tabular method of displaying the data as it was entered allows

the user to verify the data set. However, some additional features allow

the user to quickly scan and/or edit the data (fig.38). These features are

part of the DATA EDITING KEY MENU and will be described in that section.

2- STORE DATA

It is good practice to store data on a floppy disc before attempting

to produce a plot. If for some reason an error is generated and locks the

user out of continuing on with the current program run, the user’s only way

of proceeding with the program is to invoke another program run by pressing

the ’RUN' key, which will of course reset all program variables, and hence,
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delete the data set. To store a data set the user is asked to enter a

suitable file name (fig.39). A file name can be from one to ten characters

in length and be composed of any of the 26 alphabetic letters, 10 numeric

digits and the underscore symbol. Blanks are disregarded in the creation

of a file name and any other symbol produces an illegal file name. Any

arrangement of the 37 valid file name symbols is legal.

Once a suitable file name has been entered, the data will be stored

under that name only if no other file on the current disc has the same name.

If there is a conflicting file name, the program informs the user of this

fact and offers him the possibility of updating the specified file with the

new data, aborting data storage, or of creating a new file name. Once a

file has been created, the only method of erasing the file from the floppy

disc (other than updating it with a new data set) is to purge the file by

typing 'PURGE "file name"' outside the context of a program run.

3- NORMALIZE DATA

After selecting this option, the user is prompted to enter the desired

factor by which the data set will be normalized (fig.40). The default value

is the data set's arithmetic mean. Alternatively, one may invoke plotting

of a contour map to obtain the integrated average, press the 'INTERUPT'

special function key to return to the beginning of the program, and by

re-using the same data, choose to normalize this data by the integrated

average. It is therefore suggested that the same damping factor be used for

the two runs. Furthermore, a normalizing factor of -1.0 will invert the

data, giving the three dimensional view a different perspective (fig.47&48).

Once this option is selected, the only way in which to plot the non-normal ized

data is to return to the begining of the data management routine (option '5-

GO BACK TO START OF DATA ENTRY' in the DATA EDITING MENU or key 'k0- INPUT

DATA' in the MAIN KEY MENU).

4- VERIFY/CHANGE NORMALIZED DATA

This option is similar to option #1 except that the data to be verified

is a normalized data set. If the normalized data set shows an erroneous

data point, it can edited just like the original (non-normal ized) data set.

The user after noting the discrepancy among the normalized data, may wish

to re-edit the non-normal ized data set by the further selection of item #1.
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5- GO BACK TO START OF DATA ENTRY

This feature allows the user to abort continuation of the program run

with the current data set and allows him to retrieve a data set from disc

or to enter a new one at the keyboard. This option, under certain

circumstances, may also be used in quicker data editing, as will be explained

later (refer to ADDITIONAL NOTES FOR EDITING DATA).

6- LEAVE DATA EDITING MENU

This option allows the user to leave the data management routine,

returning him to the MAIN KEY MENU.

3.3.2.2 DATA EDITING KEY MENU

This menu (fig.38) consists of the eight special function keys described

below enabling the user to quickly edit the data. Also, use of the scrolling

wheel (upper left of the keyboard) aids in this process.

As in manual data entry, a rectangular box indicates the pointer

position within the data set, but in this case, the box position is controlled

by the scrolling wheel. By rotating the scrolling wheel clockwise the box

will travel down each of the columns (the way data is manually entered) or

by giving the wheel a counter-clockwise rotation, the box moves in the

reverse direction. Please note that once a SFK kO, kl or k2 (described

below) has been pressed, the scrolling wheel and the SFK's are disabled

until the action specified by the particular SFK has been completed.

kO- CHANGE ITEM

To change the value of a data item, the viewing box must first be moved

until it is positioned at the erroneous data point. Then 'kO ' is pressed

and the program will display the old value above the table and prompt the

user to enter the correct value. Once the new value is entered, this value

overwrites the old data item in the specified location, the wheel re-assumes

control of the box, and the special function keys are re-enabled.

kl- ADD AN ITEM

To add a data value between two consecutive data items, the box is

first positioned at the location where the new value should be stored. Then

this SFK is pressed, and the computer prompts the user to enter the new data
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value. Aga in} once the new value is entered, the wheel re-assumes control

of the box, and one can select another editing key. Please note that the

addition of a new data value only affects the items within the current data

block, pushing each item further down the path and with the last item (lower

right corner) being deleted from the data set. All data values in any other

data block remain unaffected by this operation. Furthermore, the box

position is reset to the upper right of the data block.

k2- DELETE AN ITEM

To delete a data value, the box is first positioned at the item to be

deleted. This SFK is then pressed, and automatically the item is deleted

and all items following its position are moved forward. Again, since this

operation does not affect data in the other data blocks, the last data item

(lower right) obtains a value of zero. Furthermore, the box position is

reset to the upper right of the data block.

k3- QUIT EDITING

In order to exit from this data verif iction/edit routine, the user must

press this SFK. The user is then returned to the DATA EDITING MENU wherein

he may wish to return back to this routine.

VIEWING KEYS:
k5- VIEW UP k6- VIEW DOWN k7- VIEW LEFT k8- VIEW RIGHT

These four special function keys allow the user to scan the various

data blocks. By selecting any of these keys, the old data block is erased

and replaced by the one specified by the SFK that was pressed. The graphical

representation of the data set and blocks is reset to show the position

within the data set of the new data block. Also, one need not wait until

the data block has been entirely printed on the screen in order to press

another of these four scanning keys. In this manner, the user is able to

quickly move from one section of the data set to another. Also, the box

position is reset to the upper right of the newly viewed data block. If a

data set is only one block wide in the transverse direction, the viewing

keys k7 & k8 will be omitted. Likewise, if a data set is only one block

high in the longitudinal direction keys k5 & k6 will be omitted. Furthermore

if a data set is entirely defined by a single data block, the graphical

representation of the data set (upper right corner of figure 38) will also

be omitted.
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3.3.3 ADDITIONAL NOTES FOR EDITING DATA

As described, editing the data values is quick and simple, whereas,

editing existing grid specifications has not been discussed and is a more

complicated task and requires two steps. Firstly, one should access the

keyboard data entry route, then select the appropriate grid to be corrected

from the GRID MENU. Once this is accomplished, the program will prompt the

user with the special function keys shown in figure 32, one of which allow

him to return to the GRID MENU where he can then select item Ά - ENTER A

NEW GRID' enabling the entry of a new grid. Since the computer retains the

grid specifications obtained in the first step, and asks for all grid inputs

for the entry of a new grid, one is able to change any of the grid specifiers

(fig.29&30) one wishes and the previous values can be recalled by simply

pressing 'CONTINUE'.

In a similar way, to edit the grid specifications of a disc file data

set, the user selects the erroneous data file at the start of the data

management routine (fig.27). This operation simply loads the data values

into the program array. Then, by again returning back to the start of the

data entry routine from the DATA EDITING MENU, the user opts for the keyboard

data entry mode, selects an appropriate grid type and can quickly attain the

DATA EDITING MENU by selecting key 'k4' shown in figure 32. The data items

having been stored in the program's memory will be placed into the new data

set, but will only occupy the appropriate data locations if and only if the

old grid and the new one have the same number of transverse and longitudinal

grid lines.

3.4 DRAWING A CONTOUR MAP

Once data has been entered, one may proceed to the drawing a contour

map on the plotter or on the screen. To draw a contour map on the screen,

key 'k2 - PLOT ON SCREEN' from the MAIN KEY MENU must be pressed. To draw

a contour map on the plotter, key 'k3 - PLOT ON PAPER' should be selected.

In either case, the user is offered the options within the PLOT MENU #1.

The contour maps on the screen will all be drawn to the scale specified

by the grid co-ordinates. Cartesian maps are always drawn with its axes
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along the *x' and 'y 1 axes and the polar annular plots are drawn with an

angle of zero along the positive 'x* axis and an angle of 90 degrees along

the positive ‘y’ axis. Furthermore s to place the polar sector map on the

screen, -the sector is rotated so that it is symmetrical to the the 1y' axis

and with the sector's outer radius nearer the top of the screen than its

inner radius. On the plotter, however, the polar sector grids may be rotated

as one wishes, obtaining any desired orientation.

3.4.1 PLOT MENU #1

This menu offers the user 17 different options which are described

below along with their various default values. Items 1-7 & 9 are toggle

switches which can be set to either a 'YES 1 or 'NO' response.

1&2 : 1- DATA VALUES PLOTTED default: NO
2- GRID POINTS PLOTTED default: YES

These two options are interactive since they cannot both have the value

'YES' at the same time. Option #1 prints the values of the plotted data set

at their corresponding grid points (fig.14). Option #2 marks the grid point

locations by printing a '+' at each of the grid points (fig.11).

3- DATA VALUES PRINTED default: NO

This option prints, on the hardcopy printer, a tabular list of the data

set together with the specified grid co-ordinates, grid shape, file name and

the current time and date. All the data sets presented in tables 1 to 6

have been printed using this option. The data set 1s computed volume, base

area and mean height are also printed when this option is selected. These

items will be printed below the data set list and after completion of the

cross plot curve fitting.

4- CONTOUR POINTS PRINTED default: NO

This option should only be selected when it is critical to have a

detailed list of all of the calculated contour points involved in creating

the contour lines. If the contour map does not seem to be realistic, then

the contour map may be drawn again; but, with this option selected, the user

will be in a better position to decide what has gone wrong if indeed the

contour map is in error. Table 7 shows the listing of the contour points

obtained in the plotting of figure 18.
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5- GRID FRAME DRAWN default: YES

This option draws a solid frame around the grid along the outermost

grid lines and is available for all three grid shapes (fig.3).

6- VALUE OF AXES LABELLED default: NO

This option is only available for cartesian grids and denotes the grid

lines by specifying them with their values (fig.l2&13).

7- PLOT SPECIFIER default: YES

The plot specifier consists of the file name, time and date of the plot

and, if selected, is printed at the bottom left corner of the grid frame

(fig.11).

8- DAMPING FACTOR default: 2.0

All plots use rational spline (Spath 1974) curve-fitted cross plots and

the damping factor required by the rational spline may be changed to suit

the user's needs. The default damping factor is 2.0, whereas a value of

zero generates a cubic spline, while a value of infinity degenerates the

curve into a linearly interpolated one. The effect of the value of the

damping factor upon a cross plot is shown in figure 15 while figures 16 to

22 show the factor's effect on the contour map of a typical data set. As

shown by the specified figures, the cross plots and hence, contour maps and

3—D views will change much more rapidly under a small change of value at low

damping factors than under the same change but at high values. Since extreme

values of the damping factor may cause round-off errors within the program,

the value of the damping factor is restricted to the range between 0.1 and

100. Furthermore, since the damping factor changes the shape of the fitted

cross plots, the integrated volume and average height will also change.

9- POLAR PLOT TO SCALE default: YES

All plots on the screen are to the scale specified by the grid

co-ordinates but polar plots on the hardcopy plotter may be selected to be

scale or not. Since cartesian grids have their scale determined by the

digitizing process, to simplify the digitizing process for polar plots, this

parameter (plot to scale) must be known. In general the plots should be

left to scale, but if the grid co-ordinates define a polar sector or annulus

which is too narrow (radially or circumferentially) to give an adequate view
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of the contour map, then the user may select to have the value of this option

be ‘NO* . If the polar plot is chosen not to scale, the digitizing process

requires three operations rather than two. Figure 6 shows a typical polar

annular contour plot drawn to scale while the same data is plotted with an

exagerated decrease in its inner radius in figure 7. When a polar (annular

or sector) grid is specified to be drawn not to scale, one may increase or

decrease the inner radius with respect to the outer radius (fig.8).

Furthermore, the average height determined by the integration of the fitted

curves may be different from the result obtained with a scaled plot.

10-CONTOUR LEVELS

This option allows the selection of up to 40 contour levels having the

same vertical interval between them. The default contour levels are

calculated so that approximately 10 levels will cover the range of values

within the data set. This is achieved by setting the vertical interval

between the contour levels to have a mantissa of either 1.0, 2.0, 2.5 or 5.0

multiplied by a factor of ten raised to an exponent and each of the default

contour levels will be multiples of this vertical interval. One may,

however, specify any desired positive vertical interval and contour level

range by specifying the lower and upper levels. If one had chosen this

option, then decided to keep the default levels, this may be achieved by the

entry of the number '0' for the vertical interval. To select a single

contour level, the vertical interval must be any positive number and with

the lower and upper levels having the value of the desired level to be

plotted.

11-GRID & TITLE COLOUR default: pen #1

This option selects the desired colour for all the options that are

available to enhance the grid before plotting is started. Thus the grid

points ('+' or data values), frames, grid axes, plot identifier and the plot

labels will all have this same colour. The default is the pen in slot #1

on the plotter. Any of the four plotter pens may be selected.

12-CONTOUR LINE COLOUR default: pen #2

This specifier determines the colour pen to draw the contour lines.

Any of the four plotter pens may be selected.
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13—LINE VALUE LABEL COLOUR default: pen #3

The only part of the contour map using this colour is the set of numeric

contour level values which are printed within the particular contour line.

Any of the four plotter pens may be selected.

14—CONTOUR LEVEL CHARACTER SIZE default: 1.6

This item determines the character size on the plotter for the labelling

of the data values (item 1), of the grid axes values (item 6) and of the

plot specifier (item 7).

15—TITLE CHARACTER SIZE default: 1.8

This item allows the user to select the appropriate character size for

the title labels (item 4 of PLOT MENU #2).

16—GO BACK TO MAIN KEY MENU

This option allows the user to abort the process of obtaining a contour

map so that he can select a different option within the MAIN KEY MENU.

17—LEAVE PLOT MENU

In order to obtain a contour map, this option must be selected (simply

pressing 'CONTINUE' without entering an option number will also, by default,

select this option). If the plot is on the screen, no more inputs are

required by the user, but if the plot is sent to the plotter, the user has

the additional options of PLOT MENU #2.

3.4.2 PLOT MENU #2

This menu (fig.42) is only offered to the user if a contour map has

been chosen to be drawn on the plotter and only after exiting from PLOT MENU

#1. The six options this menu offers are described below.

1- RECALL PREVIOUS FRAMES

This option relieves the user from re-digitizing the grid area on the

platen every time he wishes to plot on the plotter, by setting up the grid

area as was specified by the prior digitization. Unwanted results will

occur if this item is selected using a grid shape other than the one used

in the initial digitization of the grid area.
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2- SETUP NEW GRID FRAME

The procedure to establish an area for the contour map to be drawn by

the plotter is very specific for each of the three basic grid shapes (fig.3).

In all three cases, however, the process requires that the plotter pen be

moved by the appropriate keys on the plotter and the 'ENTER' key on the

plotter pressed to digitize the location of the pen within the platen.

For a cartesian grid two digitizations must be performed : 1- lower

left corner and 2- upper right corner (fig.43). These two digitizations are

sufficient to define a rectangular area whose sides are parallel to the

sides of the platen and which allows the user to choose any size, location

and scale of the transverse and longitudinal axes he desires.

For the polar plots, two digitizations are required for a plot to scale

and three are needed for those not to scale (fig.44). For a polar annulus,

the first digitization locates the desired centre of the plot while the

second determines the outer radius. It is suggested that the pen be moved

only transversely or longitudinaly from the centre to the outer radius.

For a polar sector, since the centre of the sector to be drawn may fall

outside the platen surface, a different digitizing scheme is required

(fig.45). The first digitization locates the sector point whose radial

value is the outer grid radius and whose angle is the largest specified by

the circumferential grid co-ordinates (i.e. outer point which is the furthest

counter-clockwise). The second digitization locates a point again on the

outer grid radius but at the angle of least value specified by the grid

co-ordinates. These two digitizations determine the size, location and

orientation of the drawn sector (fig.5).

After the digitizations have been made, the computer waits until the

user is ready to have the grid plotted. This allows one to place a guide

sheet on the platen, which defines standard digitizing points in order to

create standard grid areas, and once these locations have been digitized,

the user has the opportunity to remove this guide sheet and to place a clean

sheet on the plotter. Once the user is ready to plot on this clean sheet,

he simply presses 'CONTINUE'.
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3- DRAW ADDITIONAL RECTANGULAR FRAMES

As many as four additional rectangular frames may be drawn if the user

wishes to define a boundary other than the outer grid frame for cartesian

grids or to simply put a cosmetic frame around the contour map (fig.6&7 and

16—22).

4- PRINT LABELS

As many labels as desired may be printed by the plotter anywhere with

respect to the grid area using this labelling process (fig.46). The program

requests that the user specify the desired line origin index (LORG) whose

value is an integer from 1 to 9. By specifying this index, it is possible

to create labels which are centered or left, right, lower, or upper justified.

Both the BASIC Language Reference and the BASIC Progamming Techniques manuals

have detailed information concerning the LORG command. The default value

for this input is LORG=5 (label will be centered about the pen location) and

is obtained by simply pressing ’CONTINUE' rather than entering a numeric

value. The next input is a character string of at most 80 characters to be

labelled. The third input is to locate the desired label on the paper.

This is accomplished by moving the pen to the desired line origin location

with reference to the specified LORG value and then pressing 'CONTINUE' on

the 9836's keyboard. These three steps may be repeated as often as one

wishes and this process is terminated by entering the number '0' as the LORG

input. Also, the experienced user/programmer may wish to press the 'PAUSE 1

key halting temporarily the program run and enabling him to perform any

processing he desires. Thus, knowing some of the BASIC graphic commands,

the user could have the labels printed at various angles, with different

character sizes and with different pens. Once these commands have been

performed, the 'CONTINUE' key must be pressed to resume the program run.

5- GO BACK TO PLOT MENU #1

This option allows the user the opportunity to return to the previous

menu and from there he can select different plot selections, and then return

again to the PLOT MENU #2 or he may wish to return to the MAIN KEY MENU to

select an appropriate option. Upon his return to PLOT MENU #2, it will be

necessary to select either item 1 or 2 to establish the grid area for the

contour plot.
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6- COMMENCE PLOTTING

Once this key is pressed, the program begins the determination and

plotting of the selected contour levels. There may be a considerable amount

of time spent before a line is plotted due to the time required to calculate

the elaborate set fitted curves.

3.5 DRAWING A THREE DIMENSIONAL PLOT

Once data has been entered through the data management routine, all

that is required to invoke the 3-D plotting of the data is to press key 'k4'

in the MAIN KEY MENU. There are no user options for this type of plot,

thus, after a brief delay in calculating the various cross plots, the 3-D

plotting commences on the screen. As with the contour maps, the integrated

average height of the data block is displayed on the screen (fig.47). The

3-D view is drawn representing a three dimensional block of which two plane

sides are visible. The left one of these sides represents the bottom row

of the data set, while the right side represents the rightmost column of the

data set. The base of the 3-D block is drawn at a vertical height

corresponding to the lowest data value along the two frontal sides of the

block. Furthermore, only cartesian grids may be plotted as a three

dimensional view.

Once the plot has been completed, the computer will prompt the user

informing him that the CONTINUE key must be pressed to continue with the

program. Once this key has been pressed, the screen is cleared of the above

displays and the MAIN KEY MENU is again offered to the user. The 'DUMP

GRAPHICS' and ‘DUMP ALPHA' keys on the 9836 enable one to obtain copies of

the screen displays on the printer. Prior to plotting the 3-D view, one may

wish to normalize the data by a negative number, turning the 3-D plot upside

down enabling the plotting of parts of the data block that may have been

hidden (fig.48).



22

3.6 AUTOMATIC MODE MENU

In this menu (fig.49), one can enter the desired file names to be

accessed, may edit them, and also select the type of plot to be drawn for

all of these data files. Typical file name entry and editing is shown in

figure 50. Once plotting is initiated, if an error occurs in attempting to

retrieve data from any of the specified data files (e. g. file not present

on disc, file format not compatible, etc.) this file will be disregarded and

the computer will atttempt to plot the data from the next file. Once a plot

has been completed on the screen, the image is then dumped onto the HP

printer and the process is repeated until all file names have been

accessed.

1- CONTOUR PLOT? YES
2- THREE DIMENSIONAL PLOT? NO

These two items act as toggle switches, with one having a value of

'YES' while the other must have a value of 'NO'. The default values are

shown above.

3- ENTER / ADD THE NAMES OF THE FILES TO BE ACCESSED

As many as seventy five file names may be entered. There is no attempt

by the program to verify that the entered file names are indeed valid names

other than the restriction of their lengths to ten characters. The word

'QUIT* in either lower case or upper case characters must be entered in

order to return to the AUTOMATIC MODE MENU. If this item is selected a

second time, the process of entering file names is continued from the end

of the current set of file names.

4- REVIEW / EDIT THE ENTERED FILE NAMES

The file names entered within item #3 may be edited and the list of

file names are printed on the screen as they were entered. To change an

erroneous entry, one enters the corresponding file name number, and then

enters the correct file name. To delete an entry, the erroneous entry is

again selected, but, rather than entering a new file name, the CONTINUE key

is pressed without any other characters typed at the keyboard. This will

delete the selected entry and all following names in the list will be

renumbered to reflect the change. To stop the editing process, the number

'0' is entered rather than a valid file name number.
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5- COMMENCE PLOTTING

If a contour plot had been chosen to represent the data; once this item

is selected, the user will be offered an abbreviated version of PLOT MENU

#1 (fig.50). The items from that menu are selected as in the normal manner,

and once the user leaves the PLOT MENU #1, the automatic plotting process

begins. If the three dimensional plot is the chosen representation, upon

the selection of this item, the automatic plotting begins immediately since

ther are no options involved for the three dimensional plot.

6- RETURN TO THE MAIN KEY MENU

This option allows one to abort the automatic plotting process, returning

him to the MAIN KEY MENU.

3.7 INTERUPT FACILITY

An interrupt facility exists (SFK k9) enabling the user to halt the

process of drawing a contour map or 3-D view, and which returns the user

back to the MAIN KEY MENU. Thus, if a plot is not satisfactory, the user

need not wait until it is completed in order to attempt another trial.
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4.0 FORMAT SPECIFICATIONS

4.1 FORMAT FOR KEYBOARD ENTRIES

To enter a response to a computer prompt, the user must only type the

characters that are required for the necessary operation. Any additional

characters will cause the program to misread your response. Numeric responses

must not contain any alphabetical characters unless the user is using

scientific notation to describe the numerical value. At various places

within the program, the computer will prompt the user to respond by entering

one of the following words: 'KEYBOARD', 'YES', 'NO' or 'QUIT'. It is

paramount that the entire word be typed and not simply the first character.

This stipulation exists to minimize the chance of erroneously pressing the

wrong key.

4.2 OUTPUT FORMATS

Although the data specifying the grid locations and the grid point

values may have up to twelve significant digits, there are specific output

formats which will not display this number of digits. In the data editing

sequence, data is printed with four digits before the decimal point and

three digits after the point. Also, the set of plotted data values and the

list of contour points also have this same format specification. Thus, if

a number has more digits after the decimal point, only three will appear

with rounding of the last digit. Thus, when editing data, although the data

values may seem truncated, their full values remain in the computer's memory.

Trailing zeroes are printed, whereas leading zeroes are replaced with blanks.

However, if a number has more than four digits before the decimal point

(including a negative sign ) then this format cannot be used to represent

the value but rather, the entire decimal expansion of the number will be

printed. This may cause some overlap in the values shown on the screen and

on the plotter.

When listing the data set on the printer, the output format is similar

to the formats previously discussed except that four digits are printed

after the decimal point. Furthermore, if a value has more than four digits

before the point, a series of asterisks ( '*********' ) will be printed to

show that there has been a format overflow.
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4.3 DATA DISC FORMATS

The data files created to store the data on disc have a specific format

which must be followed. Thus, by using the specified format it is possible

to create suitable data files externally from the context of 'CONTOURS'.

To create a data file, the following lines of code are used in the program

and hence, an externally created data file must have the same format in

order for proper data retrieval by 'CONTOURS'.

1 DIM Form$[12],Labels$(3)[80],File$[10]
2 REAL Time,A(2100),Lx(50),Ly(50),F(2000)
3 INTEGER Imax,Umax,K,Rec ,Newmax,Total

11 Newmax=Imax+Jmax+Imax*Jmax
12 Total=280+Newmax*8
13 Rec=INT((Total+20)/256 )+1
14 CREATE BDAT File$,Rec
15 REDIM A(Newmax)

21 FOR K=1 TO Imax
22 A(K)=Lx(K)
23 NEXT K

31 FOR K=1 TO Umax
32 A(K+Imax)=Ly(K)
33 NEXT K

41 FOR K=1 TO Imax*Jmax
42 A(K+Imax+Jmax)=F(K)
43 NEXT K

51 ASSIGN @PATH TO File$
52 OUTPUT @PATH;Time;Form$ ;Labels$(*);Imax;Jmax;A(*)
53 ASSIGN @PATH TO *

Both the 'Time' and 'Labels$' variables are dummy variables since they

do not have to be specified to any particular value for the program to use

the data file effectively. In fact, although future updated versions of

'CONTOURS' may make use of these variables, the program does not utilize

them at the present time. Although, these variables are not utilized, it

is imperative that they be be present in the 'OUTPUT' statement of line 52.

The other four variables must be specified with the following guide

lines. The variable 'Form$' must have one of the three values below:

1- Form$= "CARTESIAN"
2- Form$="POLARSEC"
3- Form$="POLARANN"
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Undesired results may occur if the variable 'Form$' does not have a

value equal to one shown above.

'Imax 1 has a value equal to the number of longitudinal grid lines for

a cartesian grid (radial grid lines for a polar grids). 'Jmax' has a value

equal to the number of transverse grid lines for a cartesian grid

(circumferential grid lines for a polar grids). The data array Ά' contains

the Imax and Jmax grid locations and the data values at the Imax*Jmax grid

points. The manner in which these values must be ordered within the array

‘A’ is shown in lines 21 to 43 above. The array 'Lx' contains the Imax grid

line positions which must be monotonically increasing in value. The array

'Ly' contains the Jmax grid line positions which must also be monotonically

increasing in value. The array 'F' contains the Imax*Jmax data values which

must be ordered in a manner shown in table 6. Thus the data items are

ordered sequentially beginning at the grid point specified by the transverse

grid line with the greatest value and by the longitudinal grid line with the

lowest value (upper left corner of the data set) and moving down the

longitudinal grid line filling it, and then moving again from top to bottom

of each of the next longitudinal grid lines whose grid position is

monotonically increasing. If '1* and ’J' represent particular column and

row of data respectively, the value at this position in the data matrix is

mapped into position (I-l)*Jmax+J in the vector array 1F‘ .

The array 'A* is simply a storage array which contains the values of

the working arrays 'Lx', 'Ly* , and *F‘ . Please note that the values within

Ά' may be either positive or negative. However, although the program may

accept very large or small data values, they will not be displayed properly

due to format restrictions and more importantly may cause some round-off

errors which may cause errors in the contour and three dimensional plots,

or worse, may cause the computer to terminate all activity for that program

run.
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5.0 LIMITATIONS

Vihen drawing figures on the plotter , the user should be aware of the

plotter’s inability of plotting beyond its *P1' and 1P2' settings. If the

grid area is digitized beyond the available plotter area, part of the figure

will not be drawn. All items drawn on the plotter are subject to this

limitation, including printed labels.

The rational splines have a first derivative boundary condition which

is equal to the slope of a linear segment in the outer grid intervals. This

causes extraneous inflection points in the fitted cross plot within the

outer grid intervals (fig.15). A better boundary condition may be to set

the outer first derivative to the slope at the boundary of a circular arc

fitted to the three outer points (comprising of a boundary grid point and

the two inner grid points along the same grid line).

Although the program has the capability of accepting a 2000 point data

set, to plot its contour map would take quite a long time. Even with smaller

data sets, the time taken may seem unusually large. This is due to the

extensive curve fitting and the resulting complexity of the interpolation

scheme to find the contour points and lines. Furthermore, the program’s

code is interpreted, rather than compiled into an object code. The computing

time may be reduced by a factor of 5 to 10 if the code is rewritten into a

language which may be compiled and run on a suitable computer. FORTRAN is

a widely used language, and is suitable for this purpose since the structure

of the transcribed code from BASIC to FORTRAN would be very similar. Also,

the 9836 may be upgraded to include a FORTRAN compiler, fohile some machines

offer a BASIC compiler, since BASIC does have a universal syntax, the code

presented in this manual would nonetheless have to be translated.

It is also possible to make the searching for contour points more

efficient but this would necessitate larger memory utilization and the

resulting savings in computing time would only be a fraction of the savings

offered by a compiled code.
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To run the program as described in this manual the computer requires

enough memory for the following items:

Loading of BASIC 2.0, AP2_1, GRAPH2_1

no. of bytes

: 502 766

Loading of program 'CONTOURS' : 152 120

Variable allocation : 705 000 (approx.)

Total : 1 360 000 (approx. )

Within the variable allocation, approximately 88¾ of the total memory

requirement for variable allocation is taken by the following arrays

Xcont Ycont A F

Crosshor Ahor Bhor Chor Dhor

Crossver Aver Bver Cver Dver

G Gdum (allocated in subroutine Data_input)

The amount of required memory may be reduced by dimensioning the above

arrays to a smaller size, thus decreasing the size of data set that may be

accepted and plotted. Furthermore, approximately 50000 bytes may be saved

when loading 'CONTOURS' into memory by using a version without comments.

This will also decrease slightly the amount of computing time spent to

produce the various plots.
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Fable 1 Sample data set with cartesian grid

1 Jan 2000 13 :47 :52

HERE IS THE DATA FROM FILE: TEST

0.0000 3 .2500 6 .5700
29 .2500 - .8900 - .8700 - .8600
22 .7500 - .9200 - .8700 - .8800
16 .2500 - .9300 - .8800 - .9000

9 .7500 - .9000 - .9300 - .9000
3 .2500 -1 .0200 -1 .0500 -1 .0300

9 .9200 13 .3000 .16 .7500 20 .1500 23 .4200
- .8900 - .8900 - .8800 - .8500 - .9800- .9200 - .9000 - .9000 - .9300 - .8600- .9100 - .9100 - .9200 - .9000 - .8600- .9100 - .9000 - .9000 - .9100 - .8400- .9800 - .9900 - .9500 -1 .0400 -1 .0100

Fable 2 Sample data set with cartesian grid

1 Jan 2000 13 :44 :05

HERE IS THE DATA FROM FILE: TEST2 <<<<

0 .0000 3 .2500 6 .5700
32 .5000 39 .6100 98 .1900 131 .2300
26 .0000 152 .2300 178 .4100 203 .1700
19 .5000 176 .4000 209 .6400 202 .1000
13 .0000 238 .2100 196 .0400 175 .8100

6 .5000 188 .5000 192 .0100 197 .9400
0 .0000 127 .8400 109 .3500 130 .3400

9 .9200 13 .3000 16 .7500 20 .1500 23 .4200
116 .5800 120 .7600 108 .5800 116 .8100 117 .2200201 .4900 206 .7800 203 .5800 177 .7800 180 .8000178 .0000 170 .2700 185 .9800 205 .3000 236 .2900
167 .6400 154 .7000 183 .1500 209 .1200 229 .2000
185 .8000 188 .5000 198 .8100 163 .0300 126 .0900
129 .4500 124 .9100 125 .1700 . 119 .4200 57 .3700



Fable 3 Sample data set with a polar annular grid

1 Jan 2000 13 :41 :09

>>>> HERE IS THE DATA FROM FILE: TEST3 <<<<

50.0000 130.0000 210.0000 330.0000

7.5770 .1360 . 1440 . 1970 . 1910
6.9430 .0720 . 1040 . 199 0 . 1470
6.2030 .0790 . 0820 . 1740 . 1620
5.2800 .1190 . 1250 .2180 .2090
3.8750 .1560 . 0840 . 1680 .2600



fable 4 Sample data set with a polar sector grid

1 Jan 2000 13 :41 :48

>>>> HERE IS THE DATA FROM FILE: TESTS <<<<

0 .0000 2 .5700 5 .1400 7 .7100 10 .2900 12 .8600 15 .4300 18 .0000 20 .5700
10 .3710 .2304 .1322 .0508 .0232 .0146 .0271 . 0680 . 1705 .2259
10 .2450 . 1984 . 1217 . 0414 . 0145 .0091 .0086 . 0127 . 0258 . 04089 .9930 . 0953 . 1304 . 0596 . 0257 . 0139 . 0081 . 0065 . 0 072 . 01339 .7410 . 1192 .1664 .1419 . 0712 . 0321 .0156 . 0087 . 0104 . 0177

9 .4890 .2646 .2624 . 1470 . 0684 . 0351 . 0178 .0119 . 0092 . 02289 .2370 .2982 .3256 . 1769 . 0863 .0394 .0204 .0136 . 0127 . 02408 .9850 .3316 .3716 .2151 .1099 .0475 .0226 .0163 . 0170 . 01658 .7330 .3124 .4119 .2710 . 1204 .0415 . 0164 .0160 . 0225 . 01618 .4810 .3063 .4162 .2749 . 1008 . 0252 .0043 . 0090 .0307 . 02478 .2290 .3089 .3914 .1921 .0311 - .  0105 - .0118 - .0029 .0237 . 02047 .9770 .4385 .3395 . 1136 . 0077 - ,  0220 - .0180 - .  0140 - .0004 . 08847 .7900 .5871 .4683 .3316 .2574 .2058 . 1629 . 1385 .2217 .5984

23 .1400 25 .7100 28 .2900 30 .8600 33 .4300 36 .0000 38 .5700 41 .1400
10 .3710 .4174 .2979 .2304 .1322 . 0508 .0232 . 0146 . 027110 .2450 .0771 . 1363 . 1984 . 1217 .0414 . 0145 . 0091 . 00869 .9930 .0163 .0255 .0953 . 1304 .0596 .0257 .0139 . 00819 .7410 . 0222 .0551 .1192 . 1664 .1419 .0712 .0321 . 0156 .·*

9 .4890 .0317 .0937 .2646 .2624 .1470 . 0684 .0351 . 01789 .2370 .0350 . 1161 .2982 .3256 . 1769 .0863 .0394 . 02 048 . 9850 . 0266 . 1209 .3316 .3716 .2151 . 1099 . 0475 . 02268 .7330 . 0313 . 1026 .3124 .4119 .2710 . 1204 . 0415 . 01648 .4810 .0369 .0887 .3063 .4162 .2749 . 1008 .0252 . 00438 .2290 .0193 . 0871 .3089 .3914 . 1921 .0311 - .  0105 - .  01187 . 9770 .3125 .4699 .4385 .3395 .1136 .0077 - .0220 - .  01807 .7900 .6689 .6743 .5871 .4683 .3316 .2574 .2058 . 1629



Fable 5 Data set indicating the order in which data is entered manually at the
keyboard within the various data blocks

1 Jan 2000 13 :42 :14

HERE IS THE DATA FROM F ILE :  TEST6 <<<<

0 .0000 2 .5700 5 .1400 7 .7100 10 .2900 12 .8600 15 .4300 18 .0000 20 .5700
10 .3710 1 .0000 7 .0000 13 .0000 19.0ÙÔÛ 25 .0000 31 .0000 37 .0000 43 .0000 97 .00001 0 . 245 0 2 .0000 8 .0000 14 .0000 20 .0000 26 .0000 32 .0000 38 .0000 44 .0000 98 .00009 .9930 3 .0000 9 .0000 15 .0000 21 .0000 27 .0000 33 .0000 39 .0000 45 .0000 99 .00009 .7410 4 .0000 10 .0000 16 .0000 22 .0000 28 .0000 34 .0000 40 .0000 46 .0000 100. 00009 . 4890 5 .0000 11 .0000 17 .0000 23 .0000 29 .0000 35 .0000 41 .0000 47 .0000 101 .00009 .2370 6 .0000 12 .0000 18 .0000 24 .0000 30 .0000 36. 0000 42 .0000 48 .0000 102 00008 .9850 49 .0000 55 .0000 61 .0000 67 .0000 73 .0000 79 .0000 85 .0000 91 .0000 127200 0 08 .7330 50 .0000 56 .0000 62 .0000 68 .0000 74 .0000 80 .0000 86 .0000 92 .0000 128 .00008 .4810 51 .0000 57 .0000 63 .0000 69 .0000 75 .0000 81 .0000 87. 0000 93 .0000 129 .00008 .2290 52 .0000 58 .0000 64 .0000 70 .0000 76 .0000 82 .0000 88 .0000 94 .0000 no .  00007 .9770 53 .0000 59 .0000 65 .0000 71 .0000 77. 0000 83 .0000 89 .0000 95 .0000 131 .00007 .7900 . 66 .0000  . __72 .noon 78 .0000 84 .0000 90 .0000 96. 0000 L12. QQQCL

23 .1400  25 .7100  23 .2900  30 .8600  33 .4300  36 .0000  38 .5700  41 .1400

10 .3710
10 .2450

9 .9930
9 .7410
9 .4890
9 .2370
8 .9850
8 .7330
8 .4810
8 .2290
7 .9770
7 .7900

ro3.U000 109 . (10 0 0 117". 070 0070777 157. 0 ΰ 0 0 Ï63 .TO il O’ 169 . OOÜÙ 175 .0000
104 .0000 110 .0000 116 .0000 122 .0000 158 .0000 164 .0000 170 .0000 176 .0000105 . 0000 111 .0000 117 .0000 123 .0000 159 .0000 165 .0000 171 .0000 177. 0000
106 .0000 112 .0000 118 .0000 124 .0000 160 .0000 166 .0000 172 .0000 178 .0000
107 .0000 113 .0000 119 .0000 125 .0000 161 .0000 167. 0000 173 .0000 179 .0000

P J ■ 120 .0000 126 .0000 162 ,0000 168 .0000 174. 0000 18 0. no no
133T00Ô0 139 . û IJ û 0 145. 0Ô00 ΪΤΓΟΤΤΓ ΤΐΓΙ 0000 1S7. 0Ù00 193 .0000 199?000T)
134. 0000 140 .0000 146 .0000 152 .0000 182 .0000 188 .0000 194 .0000 200 .0000
135 .0000 141 . 0000 147 .0000 153 .0000 183 .0000 189 .0000 195 .0000 201 .0000
136 .0000 142 .0000 143 .0000 154 .0000 184. 0000 190 .0000 196 .0000 202 .0000137. 0000 143 .0000 149 .0000 155 .0000  N 185 .0000 191 .0000 197 .0000 203 .0000
1 /8 .  0Q0 0 . .144, 0 0_0 0 __150. 0000_ .JL θ 6_._Q 0Q0___A.22.J)000._ 198 .0000  _ 204 .0000



Fable 6

1 Jan 2000

>>>> HERE

Data set indicating the order in which data is stored in
arrays F and A

13 :42 :51

IS THE DATA FROM FILE: TEST7 ' <<<<

the program

0 .0000 2 .5700 5 .1400 7 .7100 10 .2900 12 .8600 15 .4300 18 .0000 20 .5700
10 .3710 1 .0000 13 .0000 25 .0000 37 .0000 49 .0000 61 .0000 73 .0000 85 .0000 97 .000010 .2450 2 .0000 14 .0000 26 .0000 38 .0000 50 .0000 62 .0000 74 .0000 86 .0000 98 .00009 .9930 3 .0000 15 .0000 27 .0000 39 .0000 51 .0000 63 .0000 75 .0000 87. 0000 99 .00009. 7410 4 .0000 16 .0000 28 .0000 40 .0000 52 .0000 64 .0000 76 .0000 88 .0000 100 .00009 .4890 5 .0000 17 .0000 29 .0000 41 .0000 53 .0000 65 .0000 77 .0000 89 .0000 101 .00009 .2370 6 .0000 18 .0000 30 .0000 42 .0000 54 .0000 66 .0000 78 .0000 90 .0000 102 .00008 .9850 7 .0000 19 .0000 31 .0000 43 .0000 55 .0000 67 .0000 79 .0000 91 .0000 103 .0000

8 .7330 8 .0000 20 .0000 32 .0000 44. 0000 56 .0000 68 .0000 80 .0000 92 .0000 104 .00008 .4810 9 .0000 21 .0000 33 .0000 45 .0000 57 .0000 69 .0000 81 .0000 93 .0000 105 .00008 .2290 10 .0000 22 .0000 34 .0000 46 .0000 58 .0000 70 .0000 82 .0000 94 .0000 106 .00007 .9770 11 .0000 23 .0000 35 .0000 47 .0000 59 .0000 71 .0000 83 .0000 95 .0000 107 .00007 .7900 12 .0000 24 .0000 36 .0000 48 .0000 60 .0000 72 .0000 84 .0000 96 .0000 108 .0000

23 .1400 25 .7100 28 .2900 30 .8600 33 .4300 36 .0000 38 .5700 41 .1400
10 .3710 109 .0000 121 .0000 133 .0000 145 .0000 157 .0000 169 .0000 181 .0000 193 .000010 .2450 110 .0000 122 .0000 134 .0000 146 .0000 158 .0000 170 .0000 182 .0000 194 .00009 .9930 111 .0000 123 .0000 135 .0000 147 .0000 159 .0000 171 .0000 183 .0000 195 .00009 .7410 112. 0000 124 .0000 136 .0000 148 .0000 160 .0000 172 .0000 184 .0000 196 .00009 .4890 113 .0000 125 .0000 137 .0000 149 .0000 161 .0000 173 .0000 185 .0000 197. 00009 .2370 114 .0000 126 .0000 138 .0000 150 .0000 162 .0000 174 .0000 186 .0000 198 .00008 .9850 115 .0000 127 .0000 139 .0000 151 .0000 163 .0000 175 .0000 187 .0000 199 .00008 .7330 116 .0000 128 .0000 140 .0000 152 .0000 164 .0000 176 .0000 188 .0000 200 .00008 .4810 117 .0000 129 .0000 141 .0000 153 .0000 165 .0000 177 .0000 189 .0000 201 .00008 .2290 118 .0000 130 .0000 142 .0000 154 .0000 166 .0000 178 .0000 190 .0000 202 .0000

7 . 977(1 119 .0000 131 .0000 143 .0000 155 .0000 167 .0000 179 .0000 191 .0000 203 .00007 .7900 120 .0000 132 .0000 144 .0000 156 .0000 168 .0000 180 .0000 192 .0000 204 .0000



fable 7 List of contour points obtained by plotting the data
from fable 1 normalized by its arithmetic mean and

’ with a damping factor of 2.0. Actual contour plot
defined by these contour points is shown in figure IS.

# # it it it it it it it it# Wi t  it it it itit#
LEUÉL  = .925

LINE it 1 - it OF POINTS* 5 LEFT_JOIN: 0

1.000 19.083 29.290
2.000 19 .197  29 .167
3.000 19 .581  29.008
4.000 19.965 29.075
5.000 20.155 29.250

RIGHT JOIN: 0

LINE it 2 - it OF POINTS*■ 2

1.000 23.036 9.629
2.000 23.420 9.105

* * * * * * * * *
LINE # 3 - ♦ OF POINTS*

■ * * * » *»
■■ 5

1.000 22.972 9.750
2.000 22 .691 11.050
3.000 22.808 12.350
4.000 23.036 13 .251
5.000 23.420 14.249

LEFT_JOIN: RIGHT_JOIN: 03

LEFT_JOIN: R IGHTJOIN :  02

LEVEL  = .95

LINE # 1 - ♦ OF POINTS·= 16 LEFT..JOIN:  0 RIGHT..JOIN:  0

1.000 2.718 29.250
2.000 3 .071 20.763
3.000 3.455 18.868
4.000 3.839 19 .021
5.000 4.223 19.816
6.000 4.607 20 .734
7.000 4.991 21.580
8.000 5.375 22 .347
9.000 5.759 23.104

10.000 6.143 23.908
11.000 6.527 24.813
12.000 6 .911 25 .921
13.000 7.295 27.068
14. 000 7.679 28 .141
15.000 8.063 29.140
16.000 8.106 29.250

Λ***********************************
LINE # 2 - # OF POINTS1= 11 LEFT..JOIN: 0 RIGHT..JOIN: 0

1.000 17.344 29.250
2.000 17 .661 28.564
3.000 18.045 28.046
4. 000 18.429 27 .727
5.000 18.813 27.528
6.000 19 .197 27.415
7.000 19 .581 27.380
8.000 19.965 27.446
9.000 20.349 27.726

10.000 20.732 28 .441
11.000 20 .941 29.250



Fable 7 cont  ’ d

i s»»»* ·»» *» * * * ·» ·» *» * *» *»» ·»»*»»»»* *» · *» ·»
LINE it 5

1 .000
2 .000
3 .000
4 .000
5 .000

- it OF POINTS= 5 LEFT-JOIN: 4

21 .884
22 .268
22 .652
23 .036
23 .420

10 .045
9 .315
8 .822
8 .420
8 .087

* * *« * *»»*
LINE # 4

*»*■»***»■»»«****
- it OF POINTS1

·» *»* * * *«
■■ 11

>»»»»
LEFT_JOIN: 3

1 .000 21 .628 11 .345
2 .000 21 .633 12 .645
3 .000 21 .884 14 .334
4 .000 22 .268 15 .787
5 .000 22 .386 16 .250
6 .000 22 .554 17 .550
7 .000 22 .595 18 .850
8 .000 22 .616 20 .150
9 .000 22 .652 21 .170

10 .000 23 .036 23 .234
11 .000 23 .420 23 .767

RIGHT—JOIN: 0

RIGHT_J01N: 0

ititititit*itifitititititititititititititititititititititititiitititititititititifititititititit
L E U EL  = .975

LINE # 1 - it OF POINTS’= 24 LEFT-JOIN: 0 RIGHT_JOIN: 2

1 .000 0.000 27 .975
2 .000 .384 27 .224
3 .000 .768 26 .169
4 .000 1 .152 24 .569
5 .000 1 .536 21 .708
6 .000 1 .622 20 .750
7 .000 1 .725 19 .450
8 .000 1 .821 18 .150
9 .000 1 .920 16 .850

10 .000 2 .304 14 .571
11 .000 2 .688 13 .903
12 .000 3 .071 13 .591
13 .000 3 .455 13 .425
14 .000 3 .839 13 .320
15 .000 4 .223 13 .223
16 .000 4 .607 13 .101
17. 000 4 .991 12 .905
18 .000 5 .375 12 .493
19 .000 5 .759 11 .619
20 .000 6 .143 10 .754
21 .000 6 .527 10 .302
22 .000 6 .911 10 .212
23 .000 7 .295 10 .377
24 .000 7 .679 10 .992

LINE it 2

1 .000
2 .000
3 .000
4 .000
5 .000

- it OF POINTS= 5 LEFT_JOIN: 3 RIGHT_JOIN: 1

6 .143
6 .527
6 .911
7 .295
7 .679

14 .444
13 .786
13 .355
12 .833
11 .902

*********
LINE it 3

»»*»»»*»«»»»»*«
- it OF POINTS= 43

l·*»**
LEFT-JOIN: 2 RIGHT_JOIN: 0

1 .000 6 .019 16 .250
2 .000 6 .143 16 .907



fable 7 cont’d

3 .000  6 .527  18 .121
4 .000  6 .911  19 .115
5 .000  7 .295  20 .311
6 .000  7 .679  22 .023
7 .000  8 .063  23 .752
8 .000  8 .447  25 .055
9 .000  8 .830  26 .104

10 .000  9 .214  26 .958
11 .000  9 .598  27 .633
12 .000  9 .982  28 .090
13 .000  10 .366  28 .291
14 .000  10 .750  28 .331
15 .000  11 .134  28 .260
16 .000  11 .518  28 .089
17 .000  11 .902  27 .809
18 .000  12 .286  27 .389
19 .000  12 .670  26 .769
20 .000  13 .054  25 .880
21 .000  13 .438  24 .815
22 .000  13 .822  23 .930
23 .000  14 .206  23 .361
24 .000  14 .590  23 .048
25 .000  14 .973  22 .901
26 .000  15 .357  22 .872
27 .000  15 .741  22 .952
28 .000  16 .125  23 .170
29 .000  16 .509  23 .579
30 .000  16 .893  24 .184
31 .000  17 .277  24 .745
32 .000  17 .661  25 .117
33 .000  18 .045  25 .355
34 .000  18 .429  25 .515
35 .000  18 .813  25 .630
36 .000  19 .197  25 .719
37 .000  19 .581  25 .795
38 .000  19 .965  25 .872
39 .000  20 .349  25 .978
40 .000  20 .732  26 .170
41 .000  21 .116  26 .622
42 .000  21 .500  29 .103
43 .000  21 .506  29 .250

*******»»********»**»»**»»*»*»»***»»
LINE ft 4 - ft OF POINTS' 9 LEFTJOIN:  5 RIGHTJOIN:  0

1 .000  20 .349  11 .653
2 .000  20 .732  10 .308
3 .000  21 .116  9 .563
4 .000  21 .500  9 .035
5 .000  21 .884  8 .584
6 .000  22 .268  8 .183
7 .000  22 .652  7 .821
8 .000  23 .036  7 .500
9 .000  23 .420  7 .225

if**»****»***»»»·»»·»*»**»**»»·*·»**»·»»*»
LINE ft 5 - ft OF POINTS' 11 LEFTJOIN:  4 RIGHTJOIN:  0

1 .000  20 .161  12 .953
2 .000  20 .160  14 .253
3 .000  20 .349  15 .610
4 .000  20 .732  16 .792
5 .000  21 .116  17 .824
6 .000  21 .500  19 .337
7 .000  21 .884  22 .404
8 .000  22 .268  24 .325
9 .000  22 .652  24 .776

10 .000  23 .036  24 .965
11 .000  23 .420  25 .062



fable 7 cont ’d

L E U E L = 1

LINE # 1 - # OF POINTS’■ 62 LEFT_JOlN: 0

1 .000 0 .000 8 .282
2 .000 .384 8 .547
3 .000 .768 8 .852
4 .000 1 .152 9 .188
5 .000 1 .536 9 .549
0 .000 1 .920 9 .932
7 .000 2 .304 10 .292
8 .000 2 .688 10 .558
9 .000 3 .071 10 .692

10 .000 3 .455 10 .646
11 .000 3 .839 10 .437
12 .000 4 .223 10 .132
13 .000 4 .607 9 .787
14. 000 4 .991 9 .454
15 .000 5 .375 9 .149
16 .000 5 .759 8 .879
17. 000 6 .143 8 .651
18 .000 6 .527 8 .481
19 .000 6 .911

7 .295
8 .392

20 .000 8 .359
21 .000 7 .679 8 .359
22 .000 8 .063 8 .381
23 .000 8 .447 8 .421
24 .000 8 .830 8 .474
25 .000 9 .214 8 .534
26 .000 9 .598 8 .589
27. 000 9 .982 8 .610
28 .000 10 .366 8 .575
29 .000 10 .750 8 .507
30 .000 11 .134 8 .427
31 .000 11 .518 8 .345
32 .000 11 .902 8 .266
33 .000 12 .286 8 .190
34 .000 12 .670 8 .114
35 .000 13 .054 8 .035
36 .000 13 .438 7 .941
37 .000 13 .822 7 .822
38 .000 14 .206 7 .679
39 .000 14 .590 7 .513
40 .000 14 .973 7 .324
41 .000 15 .357 7. 120
42 .000 15 .741 6 .916
43 .000 16 .125 6 .755
44 .000 16 .509 6 .719
45 .000 16 .893 6 .939

7 .38546 .000 17 .277
47 .000 17 .661 7 .865
48 .000 18 .045 8 .293
49 .000 18 .429 8 .647
50 .000 18 .813 8 .921
51 .000 19 .197 9 .110
52 .000 19 .581 9 .204
53 .000 19 .965 9 .174
54 .000 20 .349 8 .975
55 .000 20 .732 8 .651
56 .000 21 .116 8 .290
57 .000 21 .500 7 .927
58 .000 21 .884 7.576
59 .000 22 .268 7 .244
60 .000 22 .652 6.936
61 .000 23 .036 6 .657
62 .000 23 .420 6 .418

RIGHT_JOIN: 0

LEFT.JOIN: 0 RIGHT_JOIN: 3LINE #2  - # OF POINTS’ 5

1 .000  0 .000 14 .342



cont  ’ dFable 7

2.000
3.000
4.000
5.000

15.021
16.250
17.550
18.850

.384

.661

.678

.597

RIGHTJO IN: 2LINE #3  - * OF POINTS' 2 LEFTJOIN:  0

1.000 0.000 23.014
2.000 .384 20.874

»»»»»♦»»»»»»♦»»»♦»·*»»»«♦♦»»♦♦*♦«»*»
LINE M - # OF POINTS' 3 LEFTJOIN:  5

1.000 9.982 20.518
2.000 10.366 20.634
3.000 10.698 21.934

RIGHTJO IN: 5

*******·»****»****»****»**♦*******»»»
RIGHT JOIN: 4LINE # 5 - ί OF POINTS' 3 LEFTJO IN: 4

1.000
2.000
3.000

9.658 21.818
9.982 23.263

10.366 23.201

»*♦♦»♦«»*»»»*»»»»*»»«»♦«»»»♦♦♦«»♦»♦*
LINE #6  - # OF POINTS' 3 LEFTJOIN:  7

1.000 16.125 15.903
2.000 16.509 15.636
3.000 16.893 15.747

RIGHTJOIN: 7

RIGHTJO IN: 6LINE ♦ 7

1.000
2.000
3.000

- # OF POINTS' 3 LEFTJO IN: 6

16.125
16.509
16.893

16.907
17.275
17.352

******************«**·***************
LINE # 8 - # OF POINTS'« 8 LEFTJOIN: 9

1.000 18.429 19.177
2.000 18.813 18.910
3.000 19.197 18.888
4.000 19.581 18.987
5.000 19.965 19.237
6.000 20.349 19.802
7.000 20.732 20.971
8.000 20.906 22.271

RIGHTJOIN: 9

«•«♦ if**»*»**»»»*»**»***»»**»********
LINE #9  - # OF POINTS' 9 LEFTJOIN: 8 RIGHTJO IN: 8

1.000
2.000
3.000
4. 000
5.000
6.000
7. 000
8.000
9.000

18.182
18.244
18.429
18.813
19.197
19.581
19.965
20.349
20.732

20.477
21.777
22.682
23.408
23.799
24.032
24.131
24.028
23.533

»»******»**»«**·»»**»*■»****«*»*»»**»*
LINE #10  - # OF POINTS' 5 LEFTJOIN:  0 RIGHTJO IN: 0



f ab l e  7 cont, ’d

1 .000 22 .027 29 .250
2 .000 22 .268 27 .666
3 .000 22 .652 26 .793
4 .000 23 .036 26 .421
5 .000 23 .420 26 .217

LEUEL = 1 .025

♦»·»»«»»»»♦»«»*»«»»»»♦♦»«♦»»»»»»·«»»
LINE # 1 - t OF POINTS= 62 LEFT_JOIN: 0 RIGHT_JOIN: 0

1 .000 0 .000 7 .058
2 .000 .384 7 .280
3 .000 .768 7 .528
4 .000 1 .152 7 .793
5 .000 1 .536 8 .066
6 .000 1 .920 8 .337
7 .000 2 .304 8 .591
8 .000 2 .688 8 .806
9 .000 3 .071 8 .943

10 .000 3 .455 8 .936
11 .000 3 .839 8 .797
12 .000 4 .223 8 .592
13 .000 4 .607 8 .359
14 .000 4 .991 8 .122
15 .000 5 .375 7 .891
16 .000 5 .759 7 .675
17 .000 6 .143 7 .482
18 .000 6 .527 7 .321
19 .000 6 .911 7 .204
20 .000 • 7 .295 7 .113
21 .000 7 .679 7 .032
22 .000 8 .063 6 .951
23 .000 8 .447 6 .866
24 .000 8 .830 6 .774
25 .000 9 .214 6 .675
26 .000 9 .598 6 .576
27 .000 9 .982 6 .499
28 .000 10 .366 6 .467
29 .000 10 .750 6 .467
30 .000 11 .134 6 .480
31 .000 11 .518 '6 .497
32 .000 11 .902 6 .511
33 .000 12 .286 6 .515
34 .000 12 .670 6 .503
35 .000 13 .054 6 .462
36 .000 13 .438 6 .366
37 .000 13 .822 6 .199
38 .000 14 .206 5 .975
39 .000 14 .590 5 .697
40 .000 14 .973 5 .370
41 .000 15 .357 4 .999
42 .000 15 .741 4 .608
43 .000 16 .125 4 .262
44 .000 16 .509 4 .110
45 .000 16 .893 4 .394
46 .000 17 .277 5 .053
47. 000 17 .661 5 .755
48 .000 18 .045 6 .376
49 .000 18 .429 6 .888
50 .000 18 .813 7 .292
51 .000 19 .197 7 .594
52 .000 19 .581 7 .791
53 .000 19 .965 7 .865
54 .000 20 .349 7 .773
55 .000 20 .732 7 .545
56 .000 21 .116 7 .261
57 .000 21 .500 6 .959
58 .000 21 .884 6 .657
59 .000 22 .268 6 .366



Cable 7 con t ’d

AO. 000
61.000
62.000

22.652
23.036
23.420

6.093
5.845
5.633

************************************
LINE # 2 - # OF POINTS’= 4 LEFTJOIN: 0 RIGHT_JOIN: 0

1.000 22.538 29.250
2.000 22.652 28.780
3.000 23.036 27.835
4.000 23.420 27.336

LEVEL  = 1.05

LINE Ψ 1 - # OF POINTS- 41 LEFT_JOIN: 0 RIGHT_JOIN: 0

1.000 0.000 5.943
2.000 .384 6.145
3.000 .768 6.368
4.000 1.152 6.605
5.000 1.536 6.849

7.0906.000 1.920
7.000 2.304 7.319
8.000 2.688 7.514
9.000 3.071 7.644

10.000 3.455 7.651
11.000 3.839 7.542
12.000 4.223 7.376
13.000 4.607 7.184
14.000 4.991 6.985
15.000 5.375 6.788
16.000 5.759 6.599
17.000 6.143 6.422
18.000 6.527 6.260
19.000 6.911 6.112
20.000 7.295 5.966
21.000 7.679 5.810
22.000 8.063 5.635
23.000 8.447 5.437
24.000 8.830 5.213
25.000 9.214 ‘4.968
26.000 9.598 4.726
27.000 9.982 4.554
28.000 10.366 4.521
29.000 10.750 4.578
30.000 11.134 4.674
31.000 11.518 4.779
32.000 11.902 4.875
33.000 12.286 4.951
34. 000 12.670 4.993
35.000 13.054 4.982
36.000 13.438 4.877
37.000 13.822 4.652
38.000 14.206 4.329
39.000 14.590 3.912
40.000 14.973 3.391
41.000 15.064 3.250

♦ i t #*****#*»******#*****»**#********#
LINE ψ 2 - # OF POINTS- 17 LEFTJOIN:  0 RIGHT..JOIN: 0

1.000 17.497 3.250
2.000 17.661 3.699
3.000 18.045 4.590
4.000 18.429 5.298
5.000 18.813 5.853
6.000 19.197 6.274
7.000 19.581 6.570



f ab l e  7 conb ’d

8 .000 19 .965 6 . 727
9 .000 20 .349 6.7Q4

10 .000 20 .732 6 .534
11 . 000 21 .116 6 .299
12 .000 21 .500 6 .039
13 .000 21 .884 5 .772
14 .000 22 .268 5 .512
15 .000 22 .652 5 .265
16 .000 23 .036 5 .041
17. 000 23 .420 4 .852

«K»»»»»»**»»»»*»»»*»»»»»»»*»*»»»»»**
LINE #3  - * OF POINTS» 2 LEFT.JOIN: 0 RIGHT_JOIN: 0

1 .000  23 .058  29 .250
2 .000  23 .420  28 .468

¢#¢¢#¢#¢##¢#¢###¢¢##¢#####¢¢¢¢¢¢¢¢#¢###¢###¢##¢¢11
LEVEL = 1 .075

LINE # 1 - # OF POINTS» 25 LEFT_JOIN: 0 RIGHT_JOIN: 0

1 .000 0 .000 4 .851
2 .000 .384 5 .042
3 .000 .768 5 .251
4 .000 1 .152 5 .471
5 .000 1 .536 5 .695
6 .000 1 .920 5 .918
7. 000 2 .304 6 .129
8 .000 2 .688 6 .312
9 .000 3 .071 6 .438  .

10 .000 3 .455 6 .455
11 .000 3 .839 6 .370
12 .000 4 .223 6 .233
13 .000 4 .607 6 .073
14 .000 4 .991 5 .903
15 .000 5 .375 5 .732
16 .000 5 .759 5 .563
17. 000 6 .143 5 .396
18 .000 6 .527 5 .227
19 .000 6 .911 5 .046
20 .000 7 .295 4 .841
21 .000 7 .679 4 .604
22 .000 8 .063 4 .328
23 .000 8 .447 4 .004
24. 000 8 .830 3 .627
25 .000 9 .172 3 .250

LINE # 2 - # OF POINTS» 6 LEFT_JOIN: 0 RIGHT_JOIN: 0

1 .000 12 .078 3.250
2 .000 12 .286 3 .332
3 .000 12 .670 3 .437
4. 000 13 .054 3 .457
5 .000 13 .438 3 .329
6 .000 13 .554 3 .250

• Μ**»*»*»»»·»»»»**»***·»»*»****»*»****
LINE # 3 - # OF POINTS» 15 LEFT_JOIN: 0 RIGHT_JOIN

1 .000 18 .248 3.250
2 .000 18 .429 3 .690
3 .000 18 .813 4 .438
4 .000 19 .197 4 .997
5 .000 19 .581 5 .398
6 .000 19 .965 5 .637
7. 000 20 .349 5 .677



Fable 7 cont  ’d

8 .000 20 .732 5 .556
9 .000 21 .116 5 .360

10 .000 21 .500 5 .133
11 .000 21 .884 4.89  e-
12 .000 22 .268 4 .658
13 .000 22 .652 4 .432
14 .000 23 .036 4 .227
15 .000 23 .420 4 .056

LEVEL = 1 .1

i t ******#*»*»»****»*»***#***»****#*»#
LINE ♦ 1 - » OF POINTS’ 22 LEFT_JOIN: 0 RIGHT_JOIN: 0

1 .000 0 .000 3 .726
2 .000 .384 3 .918
3 .000 .768 4. 124
4 .000 1 .152 4 .336
5 .000 1 .536 4 .550
6 .000 1 .920 4 .761
7 .000 2 .304 4 .961
8 .000 2 .688 5 .134
9 .000 3 .071 5 .258

10 .000 3 .455 5 .286
11 .000 3 .839 5 .222
12 .000 4 .223 5 .112
13 .000 4 .607 4 .979
14. 000 4 .991 4 .834
15 .000 5 .375 4 .685
16 .000 5 .759 4 .530
17 .000 6 .143 4 .367
18 .000 6 .527 4 .186
19 .000 6 .911 3 .962
20 .000 7 .295 3 .685
21 .000 7 .679 3 .347
22 .000 7 .776 3 .250

LINE # 2 - Ψ OF POINTS’ 13 LEFT_JOIN: 0 RIGHT_JOIN: 0

1 .000 18 .955 3 .250
2 .000 19 .197 3 .695
3 .000 19 .581 4 .223
4 .000 19 .965 4 .552
5 .000 20 .349 4 .656
6 .000 20 .732 4.579
7. 000 21 .116 4.419
8 .000 21 .500 4 .219
9 .000 21 .884 4 .002

10 .000 22 .268 3 . 782
11 .000 22 .652 3 .570
12 .000 23 .036 3 .376
13 .000 23 .327 3 .250

*m«m**m##*m*#**m*m*m*«*m***mm
LEVEL = 1 .125

******»»»»*«****#**«**»********»*#<#
LINE Ψ 1 - # OF POINTS’ 15 LEFT_JOIN: 0 RIGHT.JO IN:

1 .000 1 .339 3 .250
2 .000 1 .536 3 .364
3 .000 1 .920 3 .577
4. 000 2 .304 3 .775
5 .000 2 .688 3 .947
6 .000 3 .071 4 .072
7 .000 3 .455 4 .111
8 .000 3 .839 4 .068



f ab l e  7 cont  ’d

9 .000 4 .223 3 .981
10 .000 4 .007 3 .870
11 .000 4 .091 3 .745
12 .000 5 .375 3 .610
13 .000 5 .759 3 .462
14 .000 6 .143 3 .293
15 .000 6 .230 3 .250

****■****«»***»*******»*#♦*■«.****»»«»·»
LINE # 2 - # OF POINTS’ 7 LEFT_JOIN: 0 RIGHT_JOIN: 0

1 .000 19 .783 3 .250
2 .000 19 .965 3 .431
3 .000 20 .349 3 .607
4 .000 20 .732 3 .575
5 .000 21 .116 3 .443
6 .000 21 .500 3 .261
7 .000 21 .523 3 .250



3

Figure 1 Typical grid.
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Figure 2 Major steps taken to produce various outputs.



A - Cartesian grid B - polar annular grid

0
polar sector grid (less than 3ό0

Figure 3 Basic grid shapes
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TESTS I Inn 2000 09 :46 :14
DAMPING - 2 NORMALIZING ° 1

Figure 4 Contour plot displaying data from 1’able 4 plotted to scale.



B

TEST5 1 Jan 2000 10 :11x26
DAMPING = 2 NORMALIZING “ 1

TEST5 1 Jan 2000 10 :13 :56
DAMPING - 2 NORMALIZING - 1

B

B

TEST5 1 Jan 2000 10 :22 :21
DAMPING = 2 NORMALIZING = 1TEST5 1 Jan 2000 10 :19 :20

DAMPING = 2 NORMALIZING = 1
TEST5 1 Jan 2000 10 :16 :47
DAMPING = 2 NORMALIZING = I

Figure 5 Polar sector grid defined in Fable 4 plotted to scale but at various
sizes and orientations obtained by digitizing the grid with firstly,
noint A, then point B.
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TEST3 1 Jan 2000 15 :32 :28
DAMPING » 2 NORMALIZING “ 1

Figure 6 Contour map displaying the data from fable p plotted
to scale.
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TESTS 1 Jan 2000 15 :47 :34
DAMPING - 2 NORMALIZING » 1

Figure 7 Contour map displaying the data from Table 3 not
plotted to scale but with an exaggerated inner radius.



TEST3 1 Jen 2000 10 :35 :43  TESTS 1 Jan 2000 10 :39 :33
DAMPING =■ 2 NORMALIZING “ 1 DAMPING = 2 NORMALIZING - I

TEST3 1 Jan 2000 10 :41 :28
DAMPING = 2 NORMALIZING = 1

Figure 8 Polar annular grid defined in Fable 3 drawn to
scale in A, and not to scale in both B and C.



Three dimensional view displaying the data
from Table 2 drawn on the 9836 ’s video screen.

Figure 9
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Figure 10

Contour map representing the
data from fable 2 drawn on
the 9836’s video screen.
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TEST 1 Jan 2000 13s40 î46
DAMPING » 2 NORMALIZING - - . 919

Figure 11 Grid defined in fable 1 shown by its grid
points, with its boundary drawn and with
its plot specifier (all default values of
PLOT MENU 1).
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DAMPING = 2 NORMALIZING » - .919

Figure 12 Grid defined in Table 1 shown by its grid
and labelled with its grid co-ordinates.

points
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0 3.25 6.57 9.92 13.3 16.75 20.15 23.42

Grid defined in fable 1 displayed only by its frame
and its labelled grid co-ordinates.

Figure 13



.968 .947 .936 .968 .968 .958 .925 1.066

1.001 .947’ .958 1.001 .979 .979 1.012 .936

1.012 .958 .979 .990 .990 1.001 .979 .936

.979 1.012 .979 .990 .979 .979 .990 .914

1.110 1.143 1.121 1.066 1.077 1.034 1.132 1.099

TEST 1 Jan 2000 09:39:09
DAMPING = 16 NORMALIZING = - . 919

Figure 14 Grid defined in Table 1 displayed by the plotted
data values (normalized) at the grid points
(actual grid points are midway between the
decimal point and the units digit of each of
the data values).



Natural cubic spline
(LF = Lamping

factor)
DF = 0.1

1
2

4
δ

Ô

16
32

64

256

DF

Cross plots drawn with a natural cubic
spline or with a rational spline under
various damping factors.
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TEST 1 Jan 2000 15:11:35
DAMPING = .1 NORMALIZING = -.919

Figure 16 Contour plot of the data from fable 1 drawn
with a damping factor of 0.1.
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TEST 1 Jan 2000 15:38:24
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Figure 17 Contour plot of the data from fable 1 drawn
with a damping factor of 1.0.
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TEST 1 Jan 2000 15:57:09
DAMPING = 2 NORMALIZING = - . 919

Figure 1Ô Contour plot of the data from fable 1 drawn
with a damping factor of 2.0.
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TEST 1 Jan 2000 16:09:53
DAMPING » 4 NORMALIZING = -.919

Figure 19 Contour plot of the data from fable 1 drawn
with a damping factor of 4.0.
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TEST 1 Jan 2000 09 :25 :42
DAMPING = 8 NORMALIZING = - . 919

Figure 20 Contour plot of the data from Fable 1 drawn
with a damping factor of 8.0.
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Figure 21 Contour plot of the data from fable 1 drawn
with a damping factor of 16.0.
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fable 1 drawnfrom
256.

Contour plot of the data
with a damping factor of

Figure 22



WELCOME TO

/1Ψ

Figure 23 Initial screen displsy upon a program
run.



The syn tax  to en te r  the DATE i s :
Day : two d i g i t s ,  Non th :  f i r s t

For examp le :  31 Oct
1 e t d ig i t s

19 c 2

Now en te r  the app rop r i a te  da te

I LOAD " IRE-STORE ” I L I STSCRATCH ICAT

The syn tax  to en te r  the TIME i s :
Hour , M inu tes  , Seconds  : each two d i g i t s

For examp le :  15 :38 :19
sepa ra ted  by co lons

Now en te r  the app rop r i a te  t ime

1 1
i SCRATCH ILOAD ” ICAT

1
IRE-STORE "

1
IL IST *

2000

CHANGE DATE I CHANGE 1 CONTINUE

Figure 24 Video displays prompting the user
to enter, verify and change the
time and date within the computer’s
memory.



The p rocedu re  for  us i ng  t h i s  p rog ram is as f o l l ows ;
1) I npu t  the da ta  ‘one can a l so  s to re  t h i s  da ta  on d i sc ) .
2) P i c t  con tou r  map on the sc reen  or on the p l o t t e r .
3) I f  p l o t  is unsu i t ab le ,  one can co r rec t  da ta  bv

aga in  access ing  da ta  i npu t  sec t i on .
4) Repea t  f rom (2)  un t i l  p l o t  is  sa t i s f ac to r y .
5) One can a l so  repea t  (2)  as many t imes  as one w i shes ;  to p roduce

iden t i ca l  cop ies  or to se lec t  a d i f f e ren t  cosme t i c  fo r  the p l o t .
6) One can a l so  p l o t  a t h ree  d imens iona l  v i ew  of the su r f ace .
7) Ex i t  the p rogramme or i npu t  new da ta  ( 1 ) .

Au tho r :  B r i an  McCrea March ,  1986
Na t i ona l  Resea rch  Counc i l
D i v i s i on  of Mechan i ca l  Eng inee r i ng ,  Eng ine  Labo ra to r y ,  H-7
O t tawa ,  Canada KIA 0R6

>>>>> When ready  to s t a r t ,  p ress  CONTINUE <<<<<
NOTE : A f t e r  each keyboa rd  en t r y ,  p ress  CONTINUE

IRE-STORE *' IL 1STSCRATCH I CATI LOAD "

Figure 25 Informational display instructing
the user of the capabilities of
the program.

MAIN KEY MENU

I LJSE  SftME ΕΑΤΑ I PLOT ON SCREEN I PLOT ON PAPER ITHREE-D PLOT■ AUTOMATIC MODE I EX IT PROGRAMME I

MAIN ΚΕΪ MENU displaying its
special function key selection
of options. Phis is the major
menu for the entire program.

major

Figure 26



For  da ta  i npu t

Γ ; ί

For  d i sc  da ta  i npu t  . t ,τ e m tne da ta  f i l e  name .

CP

For a l i s t i ng  of the data f i l e s ,  s imo l y  p ress  CONTINUE.

Ente r  response

I l l i
SCRATCH I LOAD “ I CAT IRE-STORE " IL 1ST

Start of Data Management routine
prompting the user to enter new
data or to retrieve data from a
floppy disc.

Figure 27
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The e \ * i ! t. I e 7 · a ' ■·1a t J

I -  P‘JlL SC-;.E ’ :.0 : ■ FLOC ! ’■
3 -HALF SCA; E ’PLOIES  t
5-EXTD ΝΠΖΖ .ε  SEGMENT
7- CAL 1 BRA T I CN : CAL I BRAT i ijN
9-FLOU/CCUNT : FLOU
I I - M IDS IZE
13-HL TURB NOZ(CART)
15-  16- l i é  : UELOCITY

A- ENTER A NEU GRID
B- PURGE AN ITEM
C- GO BACK TO START

I t n -r. t f r. <·, t f , .» 11» '  Γ P 1 ■ ·>·ι .

■ π :. ; f - * I Qi ■> 5 ·” ‘ ' · r an .e  » »- · « < r · ; ·*

. -r . . : .H i t  r ;F  - i I r ;V -

... r SCAl -· ’CHO :‘. r t  ‘ ’ i
n -M lMSPIP

FCRUHRD SPEED: COUNT FLOL
1U- CAL I BRA Γ I ON : PRESSURE
12-HLT RIG NOZZLE SEGMENT
14-MAXI  GRID

En te r  ONLY ONE of the above d i g i t s  to se lec t  t ha t  i t em .

I ’ I
SCRATCH I LOAD " I CAT

I I
IRE-STORE ” I L IST

Typical GRID MENU 'listing existing
grid layouts.

Figure 28

GRID SHAPE

CARTESIAN
POLAR SECTOR
POLAR ANNULUS

SCRATCH I LOAD -STORE

ocart of entry of a new grid
layout. Display prompting the
selection of one of the basic
grid shapes.

Figure 29



how manv CIRCUMFERENTIAL - (AN- jLE)  coo rd ina tes  are t he -e?

IFE-S10PESCRATCH I LOAD '

how many RAD I AL - (R) coo rd ina tes  are t he re ’

?

SCRATCH
1 1
ILOAD " ICAT

1
IRE-STORE "

1
IL IST •

1 - X( 1 ) -  0
2 - X( 2 ) -  2 .57
3 - X( 3 ) -  5 .14
4 - X( 4 )= 7 .71
5 - X( 5 )-  10 .29
6 - X( 6 ) -  12 .86
7 - X( 7 )= 15 .43
8 - X( 8 ) -  18
9 - X( 9 )= 20 .57
10 - X( 10 ) -  23 .14
11 - X( 11 ) -  25 .71
12 - X( 12 ) -  28 .29
13 - X( 13 ) -  30 .86
14 - X( 14 ) -  33 .43
15 - X( 15 ) -  36
16 - X( 16 ) -  38 .57
17 - X( 17 ) -  41 .14

I f you wish to ex tend ,  or change  the above ,  en te r  l i ne  number .  5

I l l i
SCRATCH ILOAD " ICAT IRE-STORE " I L IST

NOW ENTER THE 12 RADIAL - (R) GRID POSITIONS ;

1 - Y(‘ 1 )= 7 .79
2 - f (  2 )= 7 .977
3 - Y( 3 )= 8 .229

; 4 - Y( 4 )= 8 .481
5 - Y( 5 ) = 8 .733

i 6 - Y( 6 ) = 8 .985
7 - Y( 7 ) = 9 .237
8 - Y( 8 )= Ο.4Θ9
9 - Y( 9 ) = 9 .741
10 - Y( 10 )= 9 .993
11 - Y( 11 )= 10 .245
12 - Y( 12 )« 10 .371

IF you w ish  to ex tend ,  or change the above ,  en te r  l i ne  number .

1
SCRATCH ILOAD “ 1 1 1

ICAT IRE-STORE " I L IST

Figure 30 Displays prompting the entry of the
number of grid lines and their co-
ordinates, establishing the new grid
layout. Shown display pertains to a
polar plot. For a cartesian grid the
prompts would include the terms
’transverse ’and ’longitudinal’ rather
than ’circumferential’ and ’radial’.



s to re  th*· da ta  S i ·»'·'* I f ,· 1 Π ; ’ | ç - ' ; r;

or e l  <? .  nffiDlv or  pc *  CONIN '  £.

en te r Ή . .

Enter  r esponse .

1 1
SCRATCH ILOAD " ICAT i 1

IRE-STORE ” ILIST

Enter  an app rop r i a te  g r i d  name (e .q .  HALF SCALE ESCORT) (40 ch rs . )
EXTD NOZZLE SEGMENT

I l l i
SCRATCH ILOAD *' ICAT IRE-STORE " ILIST

This  comb ina t i on  a l r eady  ex i s t s .

IF you wish to update  the a r i d  spec i f i ca t i ons  on d isc  For the end  t ype :
EXTD NOZZLE SEGMENT then en te r  nES ' .

ELSE

To abo r t  data s t o rage ,  en te r  ‘NO’ .

ELSE

To en te r  a new g r i d  spec i f y i ng  name s imp l y  p ress  CONTINUE.

En te r  r esponse .

I l l i
SCRATCH ILOAD “ ICAT IRE-STORE " IL IST

Figure 31 Displays pertaining to the storage
of an entered grid. fhe bottom
display informs the user that his
chosen grid name already exists
within the GRID hENU and allows the
user to take an appropriate action.



RNCLE
7.71

10.371

10.245

9.393

9.741

9.4B3

9.237

FA
0I

L6

Se lec t  the appropr ia te  spec ia l  func t ion  key

I (ENTER DATA
I I

(GRID MENU
I

(DATA EDIT MENU
I

Figu re  32 Spec i a l  f unc t ion  key menu a l l owing  the use r  to
en t e r  a da t a  s e t ,  to r e tu rn  to the GRID MENU or
to a t t a in  the  DATA EDITING MENU. These l a s t  two
op t ions  a l l ow  the u se r  to ve r i fy  ex i s t i ng  g r id s  from
the GRID MENU wi thou t  hav ing  to en t e r  a wnole data s e t .

BSI&
INPUT DATA IN THE ORDER SHOWN,

the word 'QUIT '  to abort  data en t ryNOTE :

ANGLE
0 2.57 5.14 10.23 12. ES 15.42 13

10.3?!

10.245

9.393

9.741

9 .4E9

9.237

ENTER DATA UALL'E

RR
0I

U5

I l l i
SCRATCH I LOAD " I CAT IRE-STORE " I LIST

Figu re d t a r t  of Lhe en t ry  of a da ta  s e t .  The en t e r ed
item wi l l  be p l aced  a t  the spot  deno ted  by the
pos i t i on  of the box.



I

0 2.57 5. N
RNU.E
7.71 113.23

1 1 i 1
12.86 15. 43 12

10.3?! I ? 13 19 25

10 .2« 2 8 14 20 28

9.333 3 9 15 21 22

g
tt 9.741 4 )0 )0 22 20

9.4E9 5 1 I 12 23

9.237 6 ]2 )B 24

ENTER DATA UALUE
29

IRE-STORE " I LISTSCRATCH I LOAD " I CAT

Continuation of data entry. The displayed
items indicate the order in which data is
to be entered.

Figure 34

RNGLE
J2.BE 15 .42  IS

10 .371 i . eoo | 7.C2Q 13.203

IB .  245 2.00D B.OOD 14.000

3 .933 3.000 9 023 15.223

9 .741 4.000 10.000 15.000

9.4B3 5.002 1 J . 000 17.000

9 .23? 6.000 12.000 19.000

19.223 25 .222 31 .002 37.EE2 43.C33

20 .000 26.000 32 . 000 33. 0ÛO 44.00O

21 .222 27 .022 33 . 022 39 .032 45. BOO

22 .000 29 .000 34 .000 40. ECO 46. ECO

23. GOO 23.00« 35 . ECO 4 1 . 003 47.630

24.000 30. DOO 36.000 42.003 46. ODO

RR
0I

U5

*5 Qt*Pj 55.0ÛQ bj .cec G 7. 023 7= .203 ’’S 222 es . :rc 91 222

5 2 . 009 55 .000 62 .000 65 .000 74 .200 CO. 200 86 . U30 92.522

Si C23 57 COB G3.CC0 G9.ÛÛÛ 75 . ÛÛÛ e ! '.'22 07 Π23 S3 222

52.CG0 50 000 64. CCD 70.000 7 s . aoo P2 . C00 60. ECO 94.020

53.000 59.000 65 .033 7 J .030 7 7 . BOO 83.200 89 · KJO 95.023

54.CC3 60. COD 66.000 72 .000 79 .000 64 .000 so. roa 95.020

Figure 35 Display of the order in which data is entered
and of the order in which the data blocks
are selected to be filled with data.



20 5.“ 23 14 25 ’ . 22 29 32 2E

10 .3? ! I 9 .023 Π >22.022 12 j 23.1 1 IS. 020 13Î .Û02

10.245 93. ΟΠΟ 134 . ΟΠΟ 1 1Q.OOÛ 1 18. COO 128.000

s 3.933 99 . 000 IOS. GOO 111. 023 1 17.000 123. 022

ëœ 9.74 i 100.000 126.000 1 i c . caa 1 18.000 124.000

3.4S9 101. 000 107. GOO 1 13.000 1 19.000 125.000

3.237 122.020 106.000 1 14 .020 320.000 125.EO0

RNGLE
23.14 25 71

127.000 1 133.000 139.003 H5.ÛE2 1 51 .002

128.000 134.000 140.000 148.000 152.020

129.030 135.000 1 4 1 . 003 147.033 153.222

133.000 135. PC0 142.600 148. G20 154.020

131.000 137.000 143 .000 149.020 155.020

132.000 138.003 144.000 150. CEO 156.C20

ANGLE
36

12.371 [ 157.SQ0 | 163 .020 189.022 175. EDO

10.245 156.000 164 .000 170.009 176.000

9.393 159.222 165 .020 171.000 127. QC3

9.741 160.000 166 .000 172.000 176 . BC0

9 499 161.000 167 .800 173.000 173.P30

9.237 162.000 156 .000 174.000 160. CEO

R
R

0I
L6

ANGLE
33.43 3E 33.57 41.14

161.022 | 167.000 123.600 195.222

162.000 180.000 154.200 200.6’22

103.000 189.023 JS5.B2Û 221.222

16 4. COD 190. 0CO 136. CSC 222.020

105.000 131.000 197.000 202.02-3

166.030 192.OO0 190. COO 204. ECO

Figure 36 Display of the order in which data is
entered and of the order in which the data
blocks are selected- to be filled with data.
The data set shown above is also displayed
in Table 5.



’ A EDI 1 ’ ru ;  MÇ NIJ

3- ΝΟΡΜΑ; I ZE C'A FA -
GO rA l 'K  TO STAR

INPUT THE LINE NUMBEROF THE ABOUETO SELECT ANY

IRE-STORE i L 1STSCRATCH I LOAD I CAT

Figure 37 DA Ta EDITING MENU

raES
SELECT & CHANGE DATA ITEM BY MOUING THE BOX USING THE KNOB.
THEN CHOOSE EDIT ING OPERATION FROM KEY SELECTION (be low)

Here i s  the da ta  f rom f i l e  TESTS
POLARSEC g r i d

RNGLE
B.  2.57 5. 14 7. 71 10.23 12.86 15.43 13

~23o]

.198

.095

.119

.265

.290

10.371

10.245

3.993

9.741

9.489

9.237

. 132 .051 .023 .015 .027 .BBS . 1 ? 1

. 122 .041 .015 .003 .003 .BL3 .026

. 130 .060 .026 .014 .008 .007 .007

. 156 . 142 .071 .033 .016 . 003 .010

.262 .14? .068 .035 .019 .012 .009

.325 .177 .086 .039 .020 .014 .013

R
R

0I
L6

CHANGE ITEM I ADD AN ITEM
U I EU UP IUIEU DOWN

(DELETE I TEN I OU I T EDIT If .’G I
IUIEU LEFT IUIEU RIGHT I

Figure 38 DATA EDITING MENU. For smaller data
sets, not all of the viewing keys may
be present. For a data set with only one
data block, the graphic representation
of the data set (upper right) will also
be omitted.



NOTE: If vou are attemptinq to update an existinq File,
then the disc with the old file must be in drive #1

Enter the des i r ed  f i l e  name (10 ch rs . )
TESTS

1 1
SCRATCH ILOAD " ICAT

1 1
IRE- STORE " IL 1ST

The f i l e  TESTS does ex i s t .

To update the old f i l e  wi th the cu r ren t  data,  enter 'YES'

OR
To s tore  data in a new f i l e

OR

enter a new f i l e  name.

To abort data storage  , enter ’NO'

Enter term

SCRATCH
1
ILOAD M 1 1 1

ICAT IRE-STORE " ILIST

The data has been s tored in the f i l e :

Press CONTINUE to proceed.

TESTS

1 I
SCRATCH ILOAD “ ICAT

1 1
IRE-STORE ” ILIST

Figure 39 Displays pertaining to the storage
of a data set. The middle display
informs the user that the specified
file name already exists on the
floppy disc inserted in drive //1 and
allows him to take an appropriate
action. Once the data set has been
stored the computer informs the user
of this fact (bottom display).



Norma i i z i ng da ta

The de fau l t  no rma l i z i ng  f ac to r  is  the da ta  se t ' s  a r i t hme t i c  mean.

Howeve r  one may ENTER any f ac to r .
For examp le  ; a f ac to r  of  - 1  w i l l  i n ve r t  the da ta  wh i ch  w i l l

g i ve  a d i f f e ren t  pe rspec t i ve  to the 3-d i mens i ona 1 p l o t .
A l so ,  one may wish to en te r  the i n t eg ra ted  mean,  compu ted

when p l o t t i ng  the o r i g i na l  da ta  se t .

To keep the de fau l t  f ac to r  ,s imp l y  p ress  CONTINUE.

To abo r t  da ta  no rma l i z i ng ;  ENTER a f ac to r  of 0 .0 .

En te r  r esponse .

SCRATCH ILOAD " ICAT IRE-STORE ” IL 1ST

Figure 40 Option 3 from the DATA EDITING MENU
allowing the data to be normalized
(divided) by a given factor.



>>>>> Pi.OT MENU i l l  <<<<<

l -DAT*  i - < ,  tS “LOTTED? 2 -GRID P I ' VTED?
! 3-DATA Ur-LUE'S PRINTED? .jet-.ΝΓι  «-CONTOUR pn Tc PMHTF[P  de f :N· ’ !

U>-GR!D FRAME DRAWN? d * f :VES  6 -UALUE 0p AXES LA K Ft.EC'? d : t i r
2-PLOT SPECIF IER ’  ce t : rES  6 -WI1P ING FACTCR’ de f :  j
9-PQLAR PLOT TO SCALE? de fau l t :  YES

lO-CONTOUP LEUELS? oe Fau 1 1 : mu 1 1 ip les of .1
11 -GRID  & TITLE COLOUR? de fau l t :  PEN il 1
12-CONTOUR LINE COLOUR? de fau l t :  PEN # 2

' 13 -L INE  UALUE LABEL COLOUR? de fau l t :  PEN $ 3
14-C0NT0UR LEUEL CHARACTER SIZE? de fau l t :  1 .6
15 -T ITLE  CHARACTER SIZE? de fau l t :  1 .8
16-GO BACK TO MAIN KEY MENU 17-LEAUE PLOT MENU

TO CHANGE ANY OF THE ABOUE, INPUT THE LINE NUMBER

I l l i
SCRATCH ILOAD " ICAT IRE-STORE " I L IST

> > > > > PLOT MENU ¢1 <<<<<

1-DATA VALUES PLOTTED?
’ 3-DATA VALUES PRINTED?

5-GRID FRAME DRAWN?
7-PLOT SPECIFIER?

de f :NO 2-GRID POINTS PLOTTED?
de f :NC  4-CÜNT0UR POINTS PRINTED?
de f :  YES ό-UALUE OF AXES LABELED?
de f :YES  8-DAMPING FACTOR?

def :YES
de f : NO
def : NO
de f :  2

1Û-C0NT0UR LEVELS?
11- GRID & TITLE COLOUR?
12- CONTOUR LINE COLOUR?
13- LINE UALUE LABEL COLOUR?
14- C0NT0UR LEUEL CHARACTER
15- T ITLE CHARACTER SIZE?
16- GO BACK TO MAIN KEY MENU

de fau 1 1 : mu 1 1 ip 1 es of . 1
de fau l t :  PEN $ 1
de fau l t :  PEN ♦ 2
de fau l t :  PEN $ 3

SIZE? de fau l t :  1 .6
de fau l t :  1.8

17-LEAUE PLOT MENU

TO CHANGE ANY OF THE ABOUE, INPUT THE LINE NUMBER

SCRATCH
1
ILOAD "

1 1 1
ICAT IRE-STORE " I L IST »

Figure 41 PLOT MENU ffl offering options
available with a contour plot. The
upper display occurs only for polar
plots onto the plotter while the
bottom display is given when using
a cartesian grid or when plotting
onto the screen.



·.■ ■>' Fl - ' ’*[’<11 4 2 ■ x · · <

1- RECALL PREU I QUS
2- SETUP Mr kJ GF ΙΓ  FRAME
J-OPAL! ADDITIONAL ΡΕΟΤκΗΓ- JLAR PAM£S
4- PR1NT LABELS
5-  GO BACK TO PLOT MENU 41
6- COMMENCE PLOTTING

TO SELECT ANY OF THE A80UE, INPUT THE LINE NUMBER

SCRATCH
1 1 1 [
ILOAD " I CAT IRE-STORE " I L I ST

Figure 42 PLOP MENU ff2. This menu is only
attained if plotting onto the plotter
which requires a digitizing process
(item #2). Additional cosmetics for
the contour plot are also available.



Move to π,», rtes i r ed LOUE G ( [ΓΤ  r .? rne - n r i

Ho * e · h a t t t. i e i r 9 me u i I ΐ he
P ress  ‘EHTEF on the p l o t

» c. e en te red  c r i d p c : ·

I I
SCRATCH - I LOAD " I CAT

I I
IRE-STORE » HNTERUPT

Move to the des i r ed  LOWER LEFT co rne r  of the innermos t  frame ( i . e .  g r i d )

Note that  t h i s  frame m i l l  be spanned by the en te red  q r i d  po in t  l oca t i ons
Press ‘ENTER 1 on the p l o t t e r

Now move to the des i r ed  UPPER RIGHT co rne r  of t h i s  frame
Press 'ENTER' on the p l o t t e r

I I
I LOAD " I CATSCRATCH IRE-STORE " HNTERUPT

Displays prompting the user to digitize
a cartesian grid by specifying its
lower left and upper right corners.
Γο draw additional rectangular frames
(PLOP MENU if2 , item they must also
be digitized in the same manner as
above.

Figure 43



These next  pen d i g i t i za t i on -  w i l l  de te rm ine  the l oca t i on
of the p l o t t ed  su r f ace  or» the pape r .

1- Move the pen to the des i r ed  cen t re  of f~*e p l o t .

P ress  'ENTER' on the p l o t t e r

I I
SCRATCH I LOAD " I CAT

I I
IRE-STORE " I INTERUPT

These next  pen d i g i t i za t i ons  w i l l  de te rm ine  the
of the p l o t t ed  su r f ace  on the pape r .

1 oc a t ion

2- Move the pen to any po in t  on the ou te rmos t qr id rap lus  .

P ress  'ENTER' on the p l o t t e r

1 1
SCRATCH ILOAD " ICAT

1
IRE-STORE "

1
1 INTERUPT «

Ï These nex t  pen d i
and o r i en ta t i on  o

3- Move the pen

Press  'ENTER'

q i t i za t i ons  w i l l  de te rm ine  the l oca t i on
F the p l o t t ed  su r f ace  on the pape r .

to any po in t  on the i nne rmos t  g r i d  r ad ius .

on the p l o t t e r

SCRATCH
1 1
1LOAD '* 1 CAT

1
IRE-STORE "

1
1 INTERUPT »

Figure 44 Displays prompting the user to digitize
a polar annular grid by specifying its
center and outer radius. If a polar
plot is to be drawn not to scale
(including polar section plots), the
location of the inner radius must also
be digitized.



These next  pen d ι ο i t i za t i ons w i l l  de te rm ine  the l oca t i on
and o r i en ta t i on  oF the p l o t t ed  su r f ace  on the pape r .

1- Move the per. to the po in t  on the ou te rmos t  g r i d  r ad ius
w i t h  t h e c r i d  ang le  of 1 .14
Press  'ENTER' on the p l o t t e r

1 1 1
SCRATCH ILOAD " 1 CAT IRE-STORE "

1
1 INTERUPT «

These ne* t  per. d iG i t i za t i ons  w i l l  de te rm ine  the l oca t i on
and o r i en ta t i on  oF the p l o t t ed  su r f ace  on the pape r .

Move the pen to the po in t  on the ou te rmos t  g r i d  r ad ius
w i t h  the a r i d  ang le  of Π
Press  'ENTER' on the p l o t t e r

I I
SCRATCH I LOAD ” I CAT

I I
IRE-STORE " I INTERUPT

the p l o t t e r ,  do so immed ia te l yIF p l o t tmq  paper  has not been p l aced  on
Press  CONTINUE when ready

I L 1STIRE-STOREI LOADSCRATCH I CAT

Figure 45 Displays prompting the digitization
of a polar sector grid. The first
digitization requires the placement
of a point with the largest circum-
ferential co-ordinate and then a point
with the smallest circumferential
co-ordinate. As shown, the grid is
the one defined by Table 4 with
bounding circumferential co-ordinates
41.14 and 0 degrees.



To Qu i t  the t i t l e  l abe l i ng  p rocess ,  s imp l y  en te r  0 for  LOPG «be low ' .

For more i n f o rma t i on  or. the LQRG commend, r e fe r  to
the Bas i c  Language  Fp te ren re .

>hese l abe l s  may be p l aced  anywhe re  on the pape r .
Fu r t he rmore ,  one ma*; p ress  the PAUSE bu t t on

p lo t t i nq  command, ( e .g .  PEN, CS12E, MOUE, LOIR ,  e
By p ress ing  CONTINUE/  p rog ramme run is  r esumed .

, and EXECUTE any o the r
t c .  )

Enter  the des i r ed  l abe l  o r i g i n  pos i t i on  index (LORG).

By p ress ing  CONTINUE the de fau l t  va lue  is ob ta i ned  ( LORG»5 ) .

I
I CAT

I I
IRE-STORE " I LISTSCRATCH I LOAD "

Figure 46 Title labelling process.



The computed volume is 134112.686779 Press CONTINUE when ready [
Over a base area of 761.15 I
Giving an average height of 176.197446993

I

Screen display of the 3-D
view of the data from Table 2
and its integrated volume
and average height. This
integrated volume and average
height display is also printed
for all contour plots.

Figure 47

Figure 4S 3-D view of the data from
fable 2 but having been
normalized by a factor of -1.0.



AUTOMAT 1C rinof.· MFNI J

1- c r j l i r o j o  PLOT’ ' tS
2- THPFf DIMENSIONAL PLOT’  HP

3- ENTER / ADO THE NAMES ÛF THE F ILES 10 Sc ACCESSEe
4- REVIEU / EDIT THE ENTERED F|  L E NAMES

5- COMMENCE PLOTTING
6- RETURN TO THE MAIN KEY MENU

ENTER THE APPROPRIATE LINE NUMBER

I l l i
SCRATCH ILOAD " ICAT IRE-STORE " IL 1ST

Figure 49 AUTOMATIC MODE MENU.

> > > ' > PLC ’  MENU #!<<<<<  J

1-DATA VALUES PLOTTED? :e f  :ND 2-GRID POINTE PLOTTED? de f :  YES ;
3-DATA VALUES PRINTED? def : NO 4-CÛNT0UP POIN T S PPIN T ED? de f :  NO
5-GRID FRAME DRAWN? de f :  YES ό -UALUE OF AXES LABELED? de f :  NO j
7-PLOT SPECIFIER? ’ def : YES 8-DAMPING FACTOR? de f :  2

17-LEAUE PLOT MENU

TO CHANGE ANY OF THE ABOVE; INPUT THE LINE NUMBER

1
SCRATCH ILOAD "

1
ICAT

1 1
IRE-STORE " IL 1ST

Reduced version of PLOT MENU
attained only after exiting from
the AUTOMATIC MODE MENU and if
contour maps have been chosen to
be plotted.'

Figure 50



1-
A -

11-

r ILE F II F
r HF

‘ - F k F 5
k ' -  r k f  ;
l r>- FILE ;

- - kF  .

r ’ l E  -
m F.  1 : 12- F ILE -12

I " -  FILE
22- F ILE -ET f

li f I1- -
F H Fif·

21- F l LE_2 i

To s top  en te r i ng  f i l e  names . s imp l y t he QUITen te r word :

En te r  the nex t  f i l e  name

SCRATCH I LOAD 1CAT IRE-STORE I L 1ST

1- F ILE -1
6- F ILE -6

11- F ILE -11
16- F ILE -16
21-  F ILE_21

2- F ILE -2
7- F ILE -7

12- F ILE_12
17- F ILE -17
22- F ILE-ETC

3- F ILE_3
8- F ILE -8

13- F ILE -13
18- F ILE -18
23- AND

4- F ILE -4
9- F ILE_9

14- F ILE -14
19- F ILE_19
24- ETCERA

5- FILE_5
10- F!LE_1C
15- F ILE 15 i
20- F ILE -20  J

En te r  the number of the f i l e name to be changed (en te r  ' 0 1 to r e tu rn  to menu)

SCRATCH
1
ILOAD "

1
ICAT

1
IRE-STORE "

1
IL IST

Figure 51 Screen displays of the entry and
editing of file names within the
AUTOMATIC MODE MENU.



LIST OF VARIABLES

TYPE CODE: A=ARRAY S=SIMPLE 1=·INTEGER R=REAL ST=STRING

VARIABLE TYPE DESCRIPTION

A A,R mass data storage array

Ahor,Bhor A,R rational spline coefficients for the set of
Chor,Dhor transverse cross plots

Aver ,Bver A,R rational spline coefficients for the set of
Cver,Dver longitudinal cross plots

Αχ,Βχ, A,R x-coeff icients of the parametric cubic spline passed
Cx,Dx in the horizontal plane defining a contour line

Ay,By, A,R y-coeff icients of the parametric cubic spline passed
Cy,Dy in the horizontal plane defining a contour line

Bot S,R next bottom boundary point to be fitted

Bot_ct S,I number of bottom boundary points for a contour level

C A,R contour level values

Crosshor A,R vertical height of the transverse cross plots
at the grid points

Crossver A,R vertical height of the longitudinal cross plots at each
at each of the intersecting transverse grid lines

Distort S,R factor used on 'Ly' to distort the inner radii with
respect to the outer radius in the polar contour plots

F A,R plotted data set

F_norm A,R normalized data set

F_org A,R original data set

Factor S,R scaling factor applied to the 'Ly' co-ordinates in
relation to the 'Lx' values so that equal distances
on the contour plot have the same numerical value
in both the transverse and longitudinal directions

Form$ S,ST grid shape specifier



Gamma S,R angular rotation given to the circumferential
co-ordinates to properly place the polar sector
plot within the specified viewing area

Imax S,I number of longitudinal grid lines

Istep S,R distance along a contour line between the
interpolated values

Jmax S,I number of transverse grid lines

Left_join A,I flag selecting next line segment to join
with the left end of the current line

Level S,R current contour level

Levmax S,I number of contour levels selected

Li_save A,I index specifying the line segment having as its
latest point a particular contour point from the
previous longitudinal cross plot

Limax s,i number of line segments on one contour level

Lower S,R lower interval bound for root search

Lx A,R longitudinal grid line co-ordinates

Ly A,R transverse grid line co-ordinates

New S,I number of contour points to be fitted from the
current longitudinal cross plot

Old S,I number of open contour line segments from the
previous longitudinal cross plot

Pcount A,I number of contour points on a line segment

Phor,Qhor
Pver,Qver

A,R damping factor for each spline interval
along the cross plots

Right_join A,I flag selecting next line segment to join
with the right end of the current line

Tin S,R value of the parametric variable

Top S,R next top boundary point to be fitted

Top_ct s,i number of top boundary points for a contour level

Tplot A,R value of the parametric variable at each of the
contour points along the contour line



Upper S,R upper interval bound for root search

Values S,I number of contour lables per contour level

Vert S,I indice for current longitudinal cross plot

W A,R contour point locations found within a grid interval

X_bot S,R bottom boundary points

X_loc A,R x co-ordinate to place contour label

X_top S,R top boundary points

Xcont AjR x co-ordinate of line segment points

Xin S,R x co-ordinate of the current longitudinal cross plot

Xout S,R x interpolated value along the parametrically
splined contour line

Xplot A,R x co-ordinate of contour line points

Xplot AjR x co-ordinate of the plotted point for the 3-D view

Xsave S,R x co-ordinate of thr current longitudinal cross plot

Xstep S,R increment between longitudinal cross plots

Y_loc A,R y co-ordinate to place contour label

Ycont A,R y co-ordinate of line segment points

Ynew A,R set of points from the current longitudinal cross
plot within the 3-D view

Yold A,R set of uppermost points having been plotted to
obtain the 3-D view

Yout S,R y interpolated value along the parametrically
splined contour line

Yplot A,R y co-ordinate of contour line points

Yplot A,R y co-ordinate of the plotted point for the 3-D view

Ytemp A,R set of points defining the front transverse cross
plot in the 3-D view



5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205 OPTION BASE 1
210 DIM Xcont (50 ,200 ) , Ycont (50 ,200 ) ,C (40 ) ,F  no rm(2000  ) , A(2100 ) ,F o rg (2000 )
215 COM /Gen /  Lx (50 ) .Ly (50 ) , Form* [ 12 1 , INTEGER Imax,Jmax
220 COM /Gen2 /  F (2000 )
225 COM /Co lou rs /  INTEGER Co 1 ou r ( 3 ) ,P 1 o t f l aq
230 COM /Loca t i on /  X l oc (40 ,20 ) ,Y  loc (40720  ) ] INTEGER Ua lues (20 )
235 COM /Bounds /  INTEGER Let t (2 ) ,R igh t  (2 ; .Le t  tbound  , R igh t  bound , L i ne f  lag
240 COM /G loba l /  Fi  le$ [ 160 1 .Gr id  ί [40 1 , INTEGER Form
245 COM / I n te rup t /  INTEGER i n te rup t
250 COM /Change /  Fac to r  .D i s to r t  , Gamma
255 COM /Damp ing /  Phor ( 150 ) ,Qhor ( 150 ) ,Pve r  (50 ) ,Qver  (50 )
260 INTEGER H , I , J .K ,L ,L imax  , Levmax ,Dat a_f laq ,Norm f l ag ,  Cont f l aq
265 INTEGER Sarne_t l ag ,  Ly f l ag ,  Lx f l ag  ,Kmax ,F l âq  3d, To ta l ,  Pm1 ,Su to2_ to ta  1 , Au to_  f lag
270 INTEGER Slope f lag , Expon ,Pcoun t  (50 ) ,  High T1 ag .Low t lag . L i ne  , Next i n t
275 DIM F lag $ ( 1 / ) 75  0 ] ,De f_ f  laq $ (17 )  [ 9 1 , Dev i ce $ [ 10 1 , Anïï$ [ 18 1 , L i ne$  ί 187
280 DIM Name! (75 ) [10 J ,Labe ls$ (3 ) (80 ]
285 REAL Samp l e_ in t  (4) ,D ig  ip t  (2 .3 ,4 )  ,Fdum(2000  )
290 REAL Avg ,Char__s ize ,Cha r_ t  i t le ,Check ,Damp ing ,Hcon t  . I n t e r  ,He iqh t
295 REAL I n te r  va 1 , 1st ep ,Max ,Min ,Num l i n  ne w ,Numl i no ld ,  S l ope ,  Test , Tes t _ i n  t
300 CALL Con tou rs

I************************************************************************
ί *
! CONTOUR PLOTT ING PROGRAMME *
! *
i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I************************************************************************
! *

(Va r i ab le  Desc r i p t i on  *

' F_o rg (K )  = measured va lue  at po in t  K *
! F_no rm( * )  = no rma l i zed  F_org  data  set *

FT*)  => p l o t t ed  data  set *
! Lx ( * )  => x -q r i d  l oca t i ons  *

Ly ( * )  => y -g r i d  l oca t i ons  *
Xcon t ( l i ne# ,  po in t# )  => ho lds  x - coo rd ina tes  of each po in t  on each *

- l i ne  segment on a g i ven  con tou r  l eve l  *
Ycont ( 1 i ne# ,po  i n t # )  => ho lds  y - coo rd  ina t es of each po in t  on each *

l i ne  segment on a g i ven  con tou r  l eve l  *
Pcount  ( L i ne# )  => i nd i ca tes  the maximum number of po in t s  in *

5 the spec i f i ed  l i ne  segment *
I *
I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
‘ *

This  programme dea l s  w i t h  one con tou r  l eve l  at a t ime .  I t  f i t s  *
! a p i ecew ise  con t i nuous  ra t i ona l  sp l i ne  a lonq  each of the t r ansve rse  *
! g r i d  l i nes  to the g i ven  da ta .  He igh t s  on a l l  these  c ross  p l o t s  are *
! read at a pa r t i cu l i e r  va lue  of x. By f i t t i ng  a r a t i ona l  sp l i ne  to *
! these  he igh t s ,  a l ong i t ud ina l  c ross  p l o t  is  ob ta i ned .  In t h i s  *
! manne r ,  many l ong i t ud ina l  c ross  p l o t s  can be gene ra ted ,  by s l ow l y  *
! i n c remen t i ng  the va lue  of the t r ansve rse  co -o rd ina te .  A long these  *
! l ong i t ud ina l  c ross  p l o t s ,  the l oca t i ons  of the con tou r  po in t s  fo r  a *
! pa r t i cu l a r  con tou r  l eve l  are computed  and these  po in t s  are then *
! o rde red  i n to  t empora ry  l i ne  segments  ( a l l  t r ave rs i ng  from l e f t  to *
! r i gh t ) .  These segments  are then se lec t i ve l y  j o i ned  t oge the r  i n to  *
ί f u l l  con tou r  l i nes ,  wh ich  are then smoothed  and p l o t t ed .  F i na l l y ,  *
! the above sea rch  is  r epea ted  for  the next  con tou r  l eve l .  *
I *

305 CALL Da te t ime
310 Ma in  : I
315 Same_F 1 ag= 0
320 Cont f l aq=0
325 GCLEAR
330 PRINTER IS 1
335 PRINT USING 11( 25 / )
340 PRINT TABXYCl , 1 ) ; "
345 PRINT 11 1)
350 PRINT " 2)
355 PRINT " 3)
360 PRINT "
365 PRINT 11 4)
370 PRINT " 5)
roduce "
375 PRINT "

38§II
l o t . "

PRINT " 6)

385 PRINT " 7)

The p rocedu re  for  us i ng  t h i s  p rog ram is as f o l l ows ;  1'
I npu t  the data  (one can a l so  s to re  t h i s  data on d i sc ) . "
P lo t  con tou r  map on the sc reen  or on the p l o t t e r . "
I f  p l o t  is  unsu i t ab le ,  one can co r rec t  data  by "
aga in  access ing  data  i npu t  sec t i on . "
Repeat f rom (2)  un t i l  p l o t  is  sa t i s f ac to r y . "
One can a l so  repea t  (2)  as many t imes  as one w i shes ;  to p

i den t i ca l  cop ies  or to se lec t  a d i f f e ren t  cosme t i c  for  th

One can a l so  p l o t  a t h ree  d imens iona l  v iew of the su r f ace

Ex i t  the programme or i npu t  new data  ( 1 ) . "



390 PRINT TABXYd ,  12) Au tho r :
March .  1986”
395 PRINT TABXYd ,  13)
400 PRINT TABXYd 14 ) ; ”
r a to r y ,  M-7"
405 ‘ PRINT TABXYd ,  15 ) ; ”

KIA 0R6”
410 PRINT TABXYd  , 17) ; ">>>>  > When ready  to s t a r t ,  p ress  CONTINUE <<<<<”
415 PRINT TABXY d , 18 ) ; ” NOTE : A f t e r  each keyboa rd  en t r y ,  p ress  CONTINUE ”
420 PAUSE ·' '
425 FOR K=1 TO 8
430 De f_ f  I ag$ (K )= "de f  : "
435 F lag$ (K )= "NO"
440 NEXT K
445 FOR K=9 TO 15
450 Def f lag$ (K) = " de fau  11 :
455 NEXT K
460 Dampinq=2
465 F lag$  (2 )="YES"
470 F laq$  (5 )=" YES"
475 F lag$ (7 )= "YES"
480 F lag$  ( 11 )="PEN # "
485 Co lou r ( l ) = l
490 Co lou r (2 )=2
495 Co lou r (3 )=3
500 Char_s  i ze= l  . 6
505 Cha r_ t  i 1 1 e= 1 . 8
510 Fac to r= l
515
520
525
530
535
540
545
550
555
560
565
570
575
580
585
590

D is to r t= l
Gamma=0
GOSUB Dampinq
GOTO Ma i nkeys

Damp inq :  !
FOR 1=1 TO 150

Phor ( I )=Damp ing
Qhor ( I )=Damp inq

NEXT I
FOR J=1 TO 50

Pver (J ) =Damp ing
Over ( J ) = Damp inq

NEXT J
RETURN

Ma inkevs :  !
PRINT CHR$(12)

595 PRINTER IS 1
600 PRINT TABXY( 17, 16 ) ; "Se lec t the app rop r i a te  spec ia l  f unc t i on  key"
605 PRINT TABXY(3 0 , 12 ) ; "MAI N KEY MENU"
610 CONTROL 2 ,0 , : 1  ! CAPS LOCK ON ! \
615 ON KEY 0 LABEL "INPUT DATA" GOSUB 920 I \
620 ON KEY 1 LABEL "USE SAME DATA" GOSUB 915 I \
625 ON KEY 2 LABEL "PLOT ON SCREEN" GOSUB 955 !
630 ON KEY 3 LABEL "PLOT ON PAPER" GOSUB 965 ! \
635 ON KEY 4 LABEL "THREE-D PLOT" GOSUB 895 I \ SET UP KEY MENU
640 ON KEY 5 LABEL "AUTOMATIC MODE" GOSUB 670 ! /
645 ON KEY 6 LABEL "EXIT PROGRAMME" GOSUB 2420 I /
650 ON KEY 7 GOTO 595 ! /
655 ON KEY 8 GOTO 595 ! /
660 ON KEY 9 GOTO 595 ! /
665 GOTO 595 ! /
670 OFF KEY
675 CALL Automat  ic (Name$ (*  ) , Auto t o ta l ,  L i ne )
680 PRINT CHR$(12)
685 IF L i ne=6  THEN RETURN
690 IF Auto t o ta l=0  THEN RETURN
695 Pml=0
700 Avg= l
705 Auto f l ag= l
710 IF FTag_3d<> l  THEN Showmenu
715 P lo t_ f l ag=0
720 Auto loop : T
725 FOR T=1 TO Auto t o ta l
730 ON ERROR GOTO Ano the r
735 Fi  le$=Name$(T)
740 MASS STORAGE IS " :  INTERNAL, 4 , 1"
745 ASSIGN fflPath TO F i l e$
750 ENTER SPa t h ; Time ;Form$ ;Labe Is $ ( *  ) : Imax ; Jmax
755 REDIM A( Imax+ Jmax* ( Imax+1  ) )
760 ENTER ®Pa th ;A ( * )
765 ASSIGN BPath TO »
770 IF Fo rm iO  "CARTESIAN" AND F lag_3d= l  THEN Ano the r

B r i an  McCrea

Na t i ona l  Resea rch  Counc i l ”
D i v i s i on  of Mechan i ca l  Eng inee r i ng ,  Eng ine  Labo

Ot tawa ,  Canada

MNIT IAL IZE  VARIABLES

! \

I MNIT IAL IZE  DAMPING COEFFICIENTS



FOR K=1 TO Imax
Lx (K )=A(K )

NEXT K
FOR K= 1 TO Jmax

Ly (K )=A(K+  Imax )
NEXT K
FOR K= 1 TO Imax*Jmax

F (K )=A(K+  Imax + Jmax )
NEXT K
GOTO 1030

Dump : !
ON ERROR GOTO Ano the r
PRINTER IS 701
PRINT USING "0"
PRINTER IS 1 .
DUMP DEVICE IS 701
DUMP GRAPHICS

Ano the r  : !

775
780
785
790
795
800
805
810
815
820
825
830
835
840
845
850
855
860
865 NEXT T
870 GCLEAR
875 PRINTER IS 1
880 Au to_F lag=0
885 F lag  3d=0
890 RETURN
895 PRINT CHR$(12)
900 OFF KEY
905 F lag_3d= l
910 GOTO 975
915
920
925
930
935

IF Same F lag= l
OFF KEY-

Avg = l
Auto F lag=0
Pml=tf

940 CALL Da ta_ inpu t  ( Aug ,F_o rg  ( *  ) , F_no rm( *  ) ,A ( *
ev i ce$ )
945 GOSUB Damping
950 RETURN
955 P lo t_F lag=0  ! !  ---------------------------PLOT CONTOURS ON SCREEN ---------------------------------
960 GOTO 970
965 P lo t  F l aq= l  ! !  --------------------------- PLOT CONTOURS ON PLOTTER -------------------------------
970 OFF REY
975 IF Da ta_ f l ag<> l  THEN
980 PRINT CHR» ( 12 ) j TABXY ( 1 0 , 18 ) ; " No data  has been en te red ,  must F i r s t  se l ec t
INPUT DATA key . "
985 BEEP 400 , . 3
990 RETURN
995 END IF
1000 IF F l aq_3d= l  AND Form$< > "CARTESIAN" THEN
1005 PRINT CHR$ ( 12 ) ;TABXY( 10 , 18 ) ; "On ly  ca r t es i an  g r i ds  may be p l o t t ed  in the 3
-D v i ew . "
1010 BEEP 400 , . 3
1015 F lag  3d=0
1020 RETURN
1025 END IF
1030
1035
1040
1045
1050
1055
1060
1065
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1155

Max=F ( 1 )
M in=F ( l )
FOR K=2 TO Imax*Jmax

IF FCKXMin  THEN M in=F(K )
IF F(K)>Max THEN Max=F(K)

NEXT K
IF Min=Max THEN

IF Auto F l ag= l  THEN Ano the r
BEEP 555 , . 7
PRINT CHR$ ( 12 ) ;TABXY( 1 ,8 ) ; "ALL DATA HAVE THE VALUE : " ;Min
PRINT TABXY( 1 , 10 ) ; "P ress  CONTINUE to p roceed "
PAUSE

-DETERMINE THE MINIMUM-
AND MAXIMUM DATA VALUES

Data F Iag=0
RETURN

END IF
IF F lag_3d= l  THEN 1955 ! AFTER DATA HAS BEEN

!AND 3-D PLOT CAN BE
In te r=0
Samp l e_ in t  ( 1 )= . 1 IX
Samp l e_ in t  (2 )= . 2 ! \
Samp l e_ in  t ( 3 )= . 25 I X
Samp l e_ in t  (4 )=  . 5 ! \
Numl ino ld= (Max-Mi  n ) /Samp 1 e_i  nt ( 1 ) ! X
In te r va  l=Samp l e i n t  ( 1 ) I >
Check=ABS(Numl ino l d -10  ) ! /
Low_F lag=0  I /

THEN Same_Flag=2

) , Da t a_F 1 ag , Norm_F lag , Same_F lag ,D

VERIF IED,  CROSS PLOTS
IMMEDIATELY COMPUTED

IN IT IAL IZE  CONTOUR
LEVEL PARAMETERS



1160 H iqh_ f l aq=0  ! /
1165
1170
1175
1180
1185
1190
1195
1200

Nex t_ in t=2  ! /
Expon=0 ! /
OFF ERROR

I te ra te :  !
Test int=Samp le in t  (Nex t_ i n t  )*10 ΛΕχροη ! \
NumlTnnew=( î1ax-H in ) /Tes t_ in t  ! \
Tes t=ABS( Numl innew-10  ) ! \
IF Test<Check THEN ! \

1205 Numl ino ld=Numl innew ! \
1210 In te r va  l =Tes t_  in t  ! \
1215 Check=Test ! \
1220 ELSE ! \
1225 IF Numl innew<Numl ino Id THEN ! \
1230 Low_ f l ag= l  ! > SELECT DEFAULT
1235 ELSE ! / CONTOUR LEUELS:
1240 IF Numl innew>Numl ino Id THEN ! /
1245 H igh_ f l ag= l  I / THE UERTICAL

END IF I < INTERUAL HAU I NG A1250
1255 END IF ! \ MANTISSA OF EITHER
1260 END IF ! \ 1 . 0 ,2 .0 ,2 .5  OR 5.0 AND
1265 IF Low_ f l ag<> l  OR H igh_ f l ag<> l  THEN I MULTIPLIED BY A FACTOR

IF Low_ f l ag= l  THEN I / OF TEN RAISED TO AN1270
1275 Nex t_ in t=Nex t_ i n t - l  I / EXPONENT IS COMPUTED
1280 ELSE ! < SO THAT AS CLOSE TO
1285 Nex t_ in t=Nex t_ i n t+ l  I \ TEN CONTOUR LEUELS AS
1290 END IF ! \ POSSIBLE WILL BE
1295 IF Nex t_ i n t=0  THEN ! \GENERATED.
1300 Nex t_ in t=4  ! >
1305 Expon=Expon- l  ! /
1310 ELSE ! /
1315 IF Next_i_int=5 THEN ! /
1320 Nex t_Yn t= l  ! /
1325
1330
1335
1340
1345
1350
1355

Expon=Expon+l ! /
END IF ! /

END IF ! /
GOTO I t e ra te  ! /

END IF ! /
IF Au to_ f l ag= l  THEN Leve l s

P lo tmenu :  ! \
1360
1365

! > ------------------------------------------- SET up PLOT MENU ---------------------------------------
! /

1370 Def_f  lag$ (10 ) = " de fau  11 : "
1375 F lag i  ( 10 ) = "mu 11 ip les of "
138 0 F 1 ag i  (10 ) [ 14 ]=UAL$( I n t e r va l  )
1385 IF For m i l l ,  51= "POLAR" THEN Flag $ (9 ) = "YES"
1390 Showmenu : !
1395
1400
1405
1410
1415
1420
1425
1430
1435
1440
1445
1450
1455

PRINT CHR$(12)
PRINT TABXYd ,  D , "  >>>>>
PRINT TABXYd .  4 ) ; "  1-DATA UALUES PLOTTED?
PRINT TABXY(40 ,4) 2-GRID POINTS PLOTTED?
PRINT TABXYd .  5 ) ; "  3-DATA UALUES PRINTED?
PRINT TABXY(40 ,5)  4-C0NT0UR POINTS PRINTED?
PRINT TABXYd ,  6 ) ; "  5-GRID FRAME DRAWN?
PRINT TABXY(40 ,6) 6-UALUE OF AXES LABELED?
PRINT TABXYd ,  7 ) : "  7-PLOT SPECIFIER?
PRINT TABXY(40 ,7) : " 8-DAMPING FACTOR?
IF Auto f l ag= lTHEN 1500
IF FormJi  1,5 ] = "POLAR" AND P lo t  f l aq  = l THEN

PRINT TABXY(1 ,8 ) ; "  9-POLAR PLOT TO SCALE?
)
1460
1465
)
1470 PRINT TABXYd ,  10) ; "U -GRID  & TITLE COLOUR? " ;De f_ f  lag$ (11 ) ; F l ag$  ( 1
1 ) :  Co lour  (1 )
1475 PRINT TABXY( 1 , 11 ) ; " 12-CONTOUR LINE COLOUR? " ;De f_ f  lag$ (12 ) ;F Iag$  (1
l ) ;Co lou r (2 )
1480 PRINT TABXYd , 12 ) ;"  13 -L INE UALUE LABEL COLOUR? " ;De f_ f  lag$ ( 13 ) ; F l ag$  (1
1 ) ;Co 1 our (3 )
1485 PRINT TABXYd , 13 ) ;" 14-C0NT0UR LEUEL CHARACTER SIZE? " ; De f_f  Iag$ ( 14 ) ;Cha r_s i
ze
1490 PRINT TABXYd ,  14) ; " 15 -T ITLE  CHARACTER SIZE? " ;De f_f  lag $ (15 ) ;Cha r_t  i
t le
1495 PRINT TABXY (1 , 15 ) ; " 16-GO BACK TO MAIN KEY MENU"
1500 PRINT TABXY (4Ô , 15 ) ;"  17-LEAUE PLOT MENU"
1505 ON ERROR GOTO Showmenu
1510 L i ne$=" "
1515 BEEP
1520 INPUT "TO CHANGE ANY OF THE ABODE, INPUT THE LINE NUMBER" , L i ne$

PLOT MENU #1 <<<<<"
" jDef f l ag i d )  ;F l aq$ ( l )

" ;De f  f l aq i ( 2 )  ;F l ag i ( 2 )
" ;De7  f l ag$ (3 )  ; F l aq$ (3 )

" ;Def Tlag $ ( 4 ) ;F1 agi ( 4 )
" ;De7 f l aq i  (5 ) ;F laq$  (5 )

" ;De f  T l ag i ( 6 ) :F l ag$ (6 )
" jDeT f lag $ (7 ) ;F laq  $ ( 7 )

" ;De f _T lag  ί (8 ) ; Damp ΐ ng

" ;De f_ f  lag$ (9 ) ;F lag$  (9

END IF
PRINT TABXY( 1 , 9 ) ;  "10 -CONTOUR LEUELS? " ;De f_ f  l ag i ( lO )  ;F l ag$ (10



1525 IF Auto f l ag= l  AND L ine$=" "  THEN Auto loop
1530 IF L i ne l= " "  THEN Leve l s
1535 L i ne=VAL(L ine *  )
1540 IF Au to_ f l ag= l  THEN
1545 IF L i ned /  THEN Auto loop
1550 IF L i ne< l  OR L ine>8  THEN Showmenu
1555 END IF
1560
1565
1570
1575
1580
1585
1590
1595
1600
1605
1610
1615
1620
1625
1630
1635
1640
1645
1650
1655
1660
1665
1670
1675
1680
1685
1690
1695
1700
1705
1710
1715
1720
1725
" . I n te r
1730
1735
1740
1745
1750
1755
1760
1765
1770
1775
1780
1785
1790
1795
1800
1805
1810
1815
1820
1825
1830
1835
1840
. " .Char t i t l e
1845

IF L i ne=17  THEN Leve l s
IF L i ne=16  THEN

PRINT CHR$(12)
RETURN

END IF
IF L i ne>= l  AND L ine<=15  THEN

De f_ f  l ag$ (L ine  )
DETERMINE NEW VALUE OF MENU ITEMS

IF L i ne=8  THEN
INPUT "En te r  new damp ing  f ac to r  . " ,Dampinq
IF Damp ing< . l  THEN Damp inq= . l
IF Dampinq>100 THEN Damping=100
GOSUB Damping

ELSE
IF L i ne>0  AND L ine<10  THEN

IF L ine  = 9 AND Form* ( 1 ,5 I < > "POLAR" THEN Showmenu
IF L i ne=9  AND P lo t  f l ag=0  THEN Showmenu
IF F laq$  (L i ne  )= "YE5"  THEN

F lag*  ( L i ne  )="NO"
ELSE

F lag*  ( L i ne  )= "YES"
END IF
IF L i ned  OR L ine=2  THEN

IF F laq$ (L ine )= "YES"  THEN
Def_F l ag*  ( 3 -L i ne  )=" "
F l ag *  ( 3 -L i ne  )="NO"

END IF
END IF

END IF
END IF
IF L i nedO THEN

PRINT TABXY( 1 ,20 ) , " The minimum
PRINT "The maximum va lue  i s " ;Max
INPUT "En te r  the ve r t i ca l  i n t e r va l .

! \ CHANGE THE
! /DAMPING FACTOR

> CHANGE ITEM ANSWER TO
' YES ' OR * NO 1

\SINCE ITEMS 2&3 ARE RELATED, BOTH
/ CANNOT HAVE 'YES' AS AN ANSWER

va lue i s " ;Μ i η

( en te r  0 get back the de fau l t s )t o

IF I n te r<  = 0 THEN P lo t  menu
INPUT "Lowes t  con tou r  va lue? " ,  Cd )
INPUT "H ighes t  con tou r  va l ue? "  .Hcon t
FOR 1=2 TO 40

IF C( 1-1 ) + In t e r / 1 . 000001>Hcont  THEN 1765
C( I ) = C( 1-1 ) + I n t e r

NEXT I
Levmax= 1-1
F 1ag $ ( 1 0 ) = " From to s t epp ing  bv
F lag *  ( 10 ) (6 ,:5 ]=UAL$(C(  1 ) ) ’
F l aq$ (10 ) (15 j5  J=VAL* (C(Levmax ) )
F l ap *  (10 ) (33  :5 ]=UAL$( I n t e r )

END IF
IF L i ne>10  AND L ine<14  THEN

Co lou r (L i ne -10 )=Co lou r (L i ne -10 )+ l
IF Co l ou r  ( L i ne -10  )=5 THEN Co l ou r  (L i  ne -10  ) = 1

ELSE
I INPUT NEW VALUES FOR ITEMS 14&15 OF MENU

IF L i ned  4 THEN
INPUT "En te r  the l i ne  va lue  l abe l  cha rac te r  s i ze .  " .Cha r  s i ze

ELSE ’
IF L i ne=15  THEN

INPUT "En te r  the cha rac te r  s i ze  for  the t i t l e  l abe l s  on the p l o t t e r

END IF
1850 END IF
1855 END IF
1860 END IF
1865 GOTO Showmenu ! GO BACK TO PLOT MENU WITH THE CORRECTIONS
1870 Leve l s :  !
1875 IF I n te r=0  THEN ! \
1880 I n te r=  I n te r va  1 ! \
1885 C( 1 ) = INT( (Min + In t er ) /  I n t e r  )*  In t er ! \
1890 Hcont  = INT (Max / I n te r  )*  I n t e r  ! \
1895 FOR 1=2 TO 40 I \— DETERMINE DEFAULT-
1900 IF C( 1-1 ) + I n t e r / 1  . 00001>Hcont  THEN 1915 ! / ------- CONTOUR LEVELS -------
1905 C( I )=C( 1-1 ) + I n t e r  ! /
1910 NEXT I ! /

\ INPUT THE
/CONTOUR LEVELS

I \CHANGE ITEM
! / PEN COLOUR



1915 Levmax= I - l
1920 END IF
1925 OFF ERROR
1930 ! !  ------------------------ CALL SUBROUTINES TO SET UP THE PLOT------------------------------
1935 IF F laq t  (3 )="YES" AND Pmlo l  THEN CALL Da ta_se t  (F_orq  (*  ) ,F i  l e t  )
1940 CALL P lo t  gr id ( I s t ep  ,D ig  ip t  (*  ) , F l ag t  (*  ) ,Char_s  ize ,Châ r_ t  i t le ,Damp ing , Avq ,Co
n t_ f  laq .Krnax ,PmT)
1945 IF I n te rup toO  THEN Re_in i t la 1 ize
1950 IF Pml= l  THEN Showmenu
1955 Lx f l ag=0
1960 Lv f l aq=0
1965 IF Jmax=3 THEN
1970 Ly f l ag= l  ! \
1975 Ly (4 )=Ly (3 )  ! X
1980 Ly ( 3 )=Ly (2 ) + (Ly ( 4 ) -Ly  (2 ) ) / 1000  I X EXPAND GRID ( f rom 3 to 4) IN
1985 Ly (2 )=Ly (2 ) -  (Ly (2 ) -Ly  ( 1 ) ) / 1  000 I X THE LONGITUDINAL DIRECTION TO
1990 FDR K=1 TO Imax*Jmax ! / BE ABLE TO FIT THE SPLINES
1995 Fdum(K)=F(K) I /
2000 NEXT K ! /
2005 Jmax=4 1/
2010 H=0 IX
2015 K=0 ! X
2020 FOR 1=1 TO Imax ! X
2025 FOR J=1 TO Umax I X
2030 K=K + 1 I X
2035 IF K= (3+ ( 1-1 )*Jmax ) THEN I X
2040 F (K )=F (K -1 )  ! > IN IT IAL IZE  EXPANDED DATA SET
2045 H=H+1 ! /
2050 ELSE ! /
2055 F(K)=Fdum(K-H) ! /
2060 END IF ! /
2065 NEXT J ! /
2070 NEXT I ! /
2075 END IF
2080 IF Imax=3 THEN
2085 Lx f l aq= l  IX
2090 Lx (4 )=Lx (3 )  ! X EXPAND GRID ( f r om 3 to 4) IN
2095 Lx ( 3 )=Lx (2 ) + (Lx ( 4 ) -Lx  (2 ) ) / 1000  ! > THE TRANSUERSE DIRECTION TO
2100 Lx (2 )=Lx (2 )-  (Lx (2 ) -Lx ( 1 ) ) / 1000  I / BE ABLE TO FIT THE SPLINES
2105 Imax=4 ! /
2110 FOR K=Imax*Jmax TO 2*Jmax+ l  STEP -1 | \
2115 F(K)=F(K-Jmax  ) I > IN IT IAL IZE  EXPANDED DATA SET
2120 NEXT K ! /
2125 END IF
2130 I COMPUTE TRANSUERSE AND LONGITUDINAL CROSS PLOTS
2135 PRINTER IS 1
2140 PRINT CHRt ( 12 ) ;TABXY( 1 , 1 ) ''PERFORMING CURUE FITTING"
2145 CALL Cross_se  tup (He igh t , Avg .S lope ,  Damp i ng ,  F lag t ( 3 ) ,Norm_f  i ag ,R iqh tbound ,F la
g 3d)
2T50 IF I n te rup toO  THEN Re i n i t i a l i ze
2155 IF F laq 3d=l THEN
2160 F lag lTd=0
2165 CALL Three d (He igh t ,Damp ing , Avq ,Max ,Min ,R i qh tbound  , Au to_f  lag )
2170 IF Auto f l ag= l  THEN Flag 3d=l
2175 ELSE “
2180 UNIT IAL IZE  SEARCHING FOR CONTOUR POINTS TO START
2185 Le f t bound= l  ION THE LEFTMOST LONGITUDINAL CROSS PLOT
2190 R iqh t ( l ) =0
2195 Let t ( 1 )=R igh tbound
2200 L i ne f l ag=0
2205 ! \
2210 I > ------------------------ LOOP TO FIND AND PLOT CONTOUR LINES----------------------------
2215 ! /
2220 FOR L=1 TO Levmax
2225 CALL Cross_p  lo t  (Xeon t (*  ) , Ycon t (* ) ,C(L)  , Pcoun t (*  ) ,L ,L imax )
2230 IF I n te rup toO  THEN Re i n i t i a l i ze
2235 To ta l=0
2240 FOR K - l  TO Limax
2245 Tota l=Pcount  (K) +To t a 1
2250 NEXT K
2255 CALL P lo t  cont (Xcont  (* ) ,Ycont  (* ) ,C(L) , I s t ep  , Char s ize ,L .Pcount  (*  ) , Limax
. To ta l , F l ag$ (4 ) )  ~
2260 IF I n te rup toO  THEN Re i n i t i a l i ze
2265 IF L i ne f l aq=2  THEN 2275-

2270 NEXT L
2275 CALL P lo t  va lues (C(*  ) ,Char s ize .Levmax , Auto f l ag )
2280 END IF
2285 IF Au to_ f l ag= l  THEN Dump
2290 Re i n i t i a l i ze : !
2295 PENUP



2300
2305
2310
2315
2320
2325
2330
2335
2340
2345
2350
2355
2360
2365
2370
2375
2380
2385
2390
2395
2400
2405
2410
2415
2420
2425
2430
2435
2440
2445
2450
2455
2460
2465
2470
2475
248 0 I ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2485 SUB Da ta_ inpu t  (Avg ,F_org  (* ) ,F_norm(*  ) ,A(*  ) , INTEGER Data_ f  lag ,Norm_f lag , Same

f lag .Dev iceS  )
7490 OPTION BASE 1
2495 COM /Gen/  Lx (* ) , Ly ( *  ) ,Form$ , INTEGER Imax,Jmax
2500 COM /Gen2/  F ( * )
2505 COM /G loba l /  Fi  le$ ,Gr id$ . INTEGER Form
2510 DIM Term$ (2 , 3 )1351  ,Head ing$ (2 , 3 )161 ,  Ne wtype$ 140 ] ,Labe Is$ (3 ) E80 J , L ine $1160

GCLEAR
PRINTER IS 1
PRINT CHR$(12)
IF Form$="POLARANN" AND In te rup t<>2  THEN Imax= Imax - l
I n t e rup t=0  ! RESET INTERUPT FLAG
IF LxF lag= l  THEN

Imax=3
Lx (2 ) = (Lx (3 ) +Lx (2 ) ) /2
Lx (3 )=Lx (4 )

END IF
IF LyF laq= l  THEN

Jmax=3
Ly (2 )= (Ly (3 ) +Ly (2 ) ) /2
Ly (3 )=LyX4)

END IF
IF LxF laq+LyF  lag> 0 THEN

FOR K=1 TO Imax*Jmax
F(K)=Fdum(K)

NEXT K
LxF lag=0
LyF lag=0

END IF
CALL In i t ia 1 ize (F l ag t  (*  ) )
RETURN ‘GO BACK TO KEY MENU
PRINT CHR$(12)
MASS STORAGE IS " : INTERNAL, 4, 0"
PRINT TABXY( 12 , 10 ) ; " * * * * * * * * * * * * * * * *
PRINT TABXY( 12 , 12 ) ; " END
PRINT TABXY( 12 ', 14) ; " * *» * * * *» * * *» * * *»
END

\RETURN TO ORIGINAL GRID FROM THE
/ EXPANDED GRID REQUIRED FOR
■ PASSING THE RATIONAL SPLINES

> RETURN TO ORIGINAL DATA SET FROM THE
EXPANDED ONE REQUIRED FOR PLOTTING

Da ta_ inpu t  : 1st l eve l  DATA ENTRY SUBROUTINE *
*

2515
2520
2525
2530
2535
2540
2545
2550

REAL Box ( 4,3 ) ,Box2 (4 ,3  ) ,Gdum (50 , 100 ) , Temp (64 )
REAL Dummy , Time . To t a 1
DIM Gr idnamet  (5Û ) 140 ] .G r i d  Form$ (50 )1121 ,G(50 ,  100)
INTEGER Numgr ids ,Numgre Is
INTEGER I , J ,K ,L  ,N ,L i ne  ,D is  (9 ) , Abort  F l ag ,  Man F lag ,Dum ,Rec .Tab 1 e ( 150 ,4)
INTEGER Sect , W id th ,  He igh t  , Row, Col .Check .S ta r t " ,  Type
INTEGER Newmax ,Len ,Old ,F lag_num
PRINT CHR$(12)

2555 READ Box (*  ) ,Box2 (* )
2560 DATA 0 , . 6 , - 1 ,  1 ,0 . - 1 ,  0 , - . 6 , - 1 ,  - 1 .0 , - 1
2565 DATA 0, 0 , - 2 ,  0 ,0 , - 1 ,  0, 0 , - 1 ,  0 ,0 -1
2570 Term$(i, l)="TRANSUERSE - (X / ROW)" ! \
2575 Term$ (2 , 1 )= "LONGITUDINAL - (Y / COLUMN)" I \
2580 Term$( 1 ,2 )  “"CIRCUMFERENTIAL - (ANGLE / ROW)"
2585 Term$ (2 ,2 )="RADIAL - (R / COLUMN)" I " . IN IT IAL IZE STINGS TO BE
2590 Head ing id ,  1) = "X AXIS" I /USED LATER AS QUALIFIERS
2595 Head ing$ (2 , 1 ) = " Y AXIS" ! / IN  PRINTOUTS ON THE SCREEN
2600 Head inq $ (1 ,2  )■" ANGLE" ! /
2605 Heading$(2,2)="RADIUS" ! /
2610 Termi ( 1 ,3 )=Term$ ( 1 ,2 )
2615 Te rm$(2 ,3 )=Term$(2 ,2 )
2620 Head ing$ ( 1 ,3 )=Head i ng$ ( 1 ,2 )
2625 Head inq$ (2 , 3 ) = Head ing$ (2 ,2 )
2630 S ta r t  : !
2635 Da ta_F lag= l
2640 Norm Flag=0
2645 Old=T
2650 FOR 1=1 TO 9
2655 D i s ( I )=128
2660 NEXT I
2665 IF Same_Flaq=2 THEN
2670 GOSUB In i t i a l i ze
2675 GOTO Menu
2680 END IF
2685 Device$="DISC"

! \
! \
! / IN IT IAL IZE  ITEMS FOR MENU

IRE-USE PREVIOUSLY ENTERED DATA



2690 PRINT CHRt(12)
2695 PRINT TABXY( 12 ,5 ) ; "For data inpu t  from the keyboa rd ,  t ype :  KEYBOARD"
2700 PRINT TABXY(12,7) OR"
2705 PRINT TABXY( 12 ,9 ) ; "Fo r  d i sc  data i npu t ,  type in the data f i l e  name."
2710 PRINT TABXY(12,11) OR"
2715 PRINT TABXYC 12 , 13 ) ; "For a l i s t i ng  of the data f i l e s ,  s imp l y  press CONTINU

2720
2725
2730
2735
2740
2745
2750
i tems .

Fi le$ = " "
INPUT "En te r  response"  , F i  le t
IF F i l e$= " "  THEN

ON ERROR GOSUB E r ro r
CAT " :  INTERNAL, 4 ,1"
PRINT
PRINT " I t  may be necessa ry  to use the sc ro l l i ng  wheel to v iews a l l  the

2755 PRINT "Press  CONTINUE, when ready . "
2760 PAUSE
2765 GOTO 2690
2770 END IF
2775 PRINT CHRt(12)
2780 IF UPCt (F i  le$)="KEYBOARD" THEN Devicet="KEYBOARD"
2785 IF Dev i ce t= "D ISC"  THEN
2790 ON ERROR GOTO E r ro r  I !  ------- CHECK FOR NON-EXISTENT DATA FILES-------
2795 MASS STORAGE IS " :  INTERNAL, 4 ,1 "
2800 ASSIGN @Path TO F i l e t
2805 ENTER ®Path ;Time ;Form$ jLabe 1st (* ) ; Imax ; Jmax
2810 REDIM A( Imax+Jmax* ( 1+ Imax ) )
2815 ENTER ®Pa th ;A ( * )
2820 ASSIGN ®Path TO *
2825 OFF ERROR
2830 Form=l
2835 IF Formt 11 ,5 1= "POLAR" THEN Form=2
2840 FOR K - l  TO Imax ! \
2845 Lx(K)=’A(K) ! \
2850 NEXT K ! \
2855 FOR K=1 TO Jmax ! \
2860 Ly(K)=A(K+  Imax ) ! > TRANSFER DATA FROM DISC MASS
2865 NEXT K ! / STORAGE ARRAY TO PROGRAM ARRAY
2870 FOR K=1 TO Imax*Jmax ! /
2875 F org (K)=A(K+  Imax+Jmax ) ! /
2880 NEXT K ! /
2885 GOSUB In i t i a l i ze
2890 OFF ERROR
2895 GOTO Menu
2900 END IF ! \
2905 I >— SELECT ITEMS PERTAINING TO KEYBOARD DATA ENTRY
2910 Readg r i ds :  ! /
2915 ON ERROR GOSUB E r ro r l  I !  ------- LOAD ALL EXISTING GRIDS FROM DISC
2920 MASS STORAGE IS INTERNAL"
2925 ASSIGN fflPath TO "GRIDS"
2930 ENTER ®Path ;Numqr ids ,Numgre 1 s
2935 IF Numqrids>0 THEN
2940 RED IM Gr idna  me t(Numq r i ds ) ,  Gr id fo rmt (Numq  r i ds ) ,  G(Numg r i ds ,  Numqre ls )
2945 ENTER ®Path ;Gr idnamêt  (*  ) ,Gr i d f o rm t  (* ) ,Gi * )
2950 END IF
2955 ASSIGN |3Path TO *
2960 OFF ERROR
2965 GOTO Over
2970 E r ro r l  : !
2975 PRINT CHRi ( 12 ) ;TABXY( 1 ,4)  ; "You must have a sa t i s f ac to r y  'GRIDS' f i l e  on t
he d isc  in d r i ve  #0. "
------- PRINT CHRt ( 132 ) ;TABXY( 1 ,6 ) ; "P ress  CONTINUE when ready . "

PRINT CHRt(128)
PRINT TABXYd ,10) ;"NOTE : To c rea te  a new 'GRIDS' f i l e ,  type 'GRIDS' and

CONTINUE."
PRINT TABXY( 1 , 12 ) "Make sure an un - f u l l  i n i t i a l i zed  d isc  is p resen t l y  ins

e r t ed  in d r i ve  #0 . "
3000 PRINT TABXY( 1 , 14) ; "O the rw i se  , c rea t i on  of 'GRIDS' w i l l  be abo r ted . "
3005 L i ne$=" "
3010 INPUT "En te r  response"  , L i ne t
3015 IF UPCt ( L i ne t  )="GRIDS" THEN
3020 ON ERROR GOTO E r ro r2
3025 ASSIGN ®Path TO *
3030 CREATE BDAT "GRIDS",  170
3035 ASSIGN @Path TO "GRIDS"
3040 Numqrids=0
3045 Numqrels=0
3050 OUTPUT ®Path jNumqr ids ,Numqre Is
3055 ASSIGN SPath TO »
3060 ASSIGN @Path TO "GRIDS"

2980
2985
2990

press
2995



3065 RETURN
3070 Er ror2 : PRINT CHRS ( 132 ) ; TABXY( 1, 15 ) : "Créa t ion of 'GRIDS' abor ted  due to user
e r ro r  . "
3075 PRINT CHRS (128)
3080 BEEP
3085 GOTO 3005
3090 END IF
3095 RETURN
3100 Over : !
3105 OFF KEY
3110 GCLEAR
3115 PRINT CHRS ( 12 ) ; "GRID MENU : Select  the app rop r i a te  item from the l i s t
be low . "
3120 PRINT " The ava i l ab le  s tandard  combinat ions of parameters &

g r i ds  a re : "
3125 PRINT ""
3130 IF Numqrids=0 THEN
3135 PRINT "This  is a blank 'GRIDS' f i l e ,  thus there are no ex i s t i ng  g r i ds  t
o choose f rom. "
3140 PRINT "The re fo re ,  the user may enter  new g r id  spec i f i ca t i ons ,  ( i tem A)"
3145 PRINT "Or, i f  he wishes to use the a r i d  spec i f i ca t i ons  from a d i f f e ren t

' GR I DS ’ f i l e "
3150 PR I ήτ "he should se lec t  item C and as be fo re ,  enter  KEYBOARD to se lec t
manual data"
3155 PRINT "en t r y ,  but t h i s  should be done a f t e r  the present  disc has been r
emoved and"
3160 PRINT " rep laced  by a disc wi th a non-empty 'GRIDS' f i l e  on i t . "
3165 PRINT ""
3170 PRINT ""
3175 END IF
3180 0=0 1 \
3185 FOR K= 1 TO Numqrids 1 \
3190 LineS-UALS(K) 1 \
3195 Len=LEN(Line$ ) +1 \
3200 L ineS tLen l» " - " \
3205 LineS [Len + l ]  = Gr idname $ (K) /
3210 Len=LEN(LineS ) +1 i /
3215 LineS (Len ] = " II

3220 IF Len<40 THEN 1 \
3225 IF KONumgrids THEN

LineS (40 ]=UAL$ (K+l )
\

3230 I \SET UP MENU OF
3235 Len=LEN(LineS ) +1 ! /AVAILABLE GRIDS
3240 Line $ [Len ] = /
3245 LineS Ϊ Le n+l l=Gr idnameS(K+l) I /
3250 END IF 1 \
3255 K=K+1 1 \
3260 END IF I X
3265 PRINT LineS /
3270 0=0 + 1 /
3275 NEXT K 1 /
3280 PRINT " A- ENTER A NEW GRID" 1 /
3285 PRINT " B- PURGE AN ITEM" 1 /
3290 PRINT " C- GO BACK TO START"
3295 IF Numqrids=50 THEN
3300 PRINT "N.B. You have reached the maximum number of g r i d  f i l e s  a l l owed ”
3305 PRINT "No new g r i d  sha l l  be s to red  unless you PURGE an ex i s t i ng  g r i d . * '
3310 END IF
3315 IF 3>13 THEN
3320 PRINT "Use sc ro l l i ng  wheel to view a l l  the menu items i f  necessary . "
3325 END IF
3330 L ineS=""
3335 INPUT "Enter  ONLY ONE of the above d i g i t s  to se lec t  that i t em . " ,  LineS
3340 IF UPCS (LineS )=" A" THEN Newqrid
3345 IF UPCS (LineS )="B" THEN Purge
3350 IF UPCS (L ine*  ) = "C" THEN S ta r t
3355 ON ERROR GOTO 3375
3360 Type=UAL(LineS )
3365 OFF ERROR
3370 IF Type<0 OR Type>Numgr ids THEN
3375 BEEP
3380 PRINT CHRS ( 12 ) ;TABXY (20 , 10 ) " 1 1 leqa 1 response,  t ry  aga in . "
3385 PRINT TABXY(20 , 12 ) ,- "Press CONTINUE to p roceed . "
3390 PAUSE
3395 GOTO Over
3400 END IF
3405 Gr id S = Gr idname $ (Type ) IX
3410 Form$=Gridform$(Type) I X
3415 Imax= INT(G(Type , 15 ) I X
3420 Omax= INT(G(Type ,2 ) ) ! X
3425 FOR 1= 1 TO I max ! X OBTAIN NECESSARY DATA



5430
3435
3440
3445
3450
3455
3460
3465
3470
3475

480
3485
3490
3495
3500
3505
3510
3515
3520
3525
3530
3535
3540
3545
3550
3555
3560
3565
3570
3575
3580
3585
3590
3595
3600
3605
3610
3615
3620
3625
3630
3635
3640
3645
3650
3655
3660
3665
3670
3675
3680
3685
3690
3695
here?
3700
3705
3710
3715
3720
3725
3730
3735
3740
3745
3750
3755
here?
3760
3765
3770
3775
3780
3785
3790
3795
3800
3805
3810

Lx ( I )=G(Type , I +2 ) I
NEXT I I
FOR 0=1 TO Jmax I

J Type J+Imax· )
Form=l  i
IF FormSU  .5J="POLAR" THEN Form=2 !
GOTO Manualdata

Purge : !
INPUT "En te r  the i tem number to be purged (en te r  0 to abor t  pu rg ing ) " ,  Ty

\ ITEMS FROM SELECTED
/ GRID STORED ON DISC

IF Type<=0 OR Type>Numgr ids THEN Over
IF Type<Numqr ids THEN

Gr idname'K Type )=Gr idnameS (Numgr ids )
G r i d fo rm$(Type )=Gr id fo rm$(Numqr i ds )
FOR K=1 TO Numgrels

G (Type ,K)=G(  Numgr ids , K)
NEXT K

END IF
Numgre ls = 0
Numgr ids =Numgr i ds -  1
IF Numgrids=U THEN

Numgre 1s=0
PURGE "GRIDS"
CREATE BDAT "GRIDS".  170
ASSIGN fflPath TO "GRIDS"
OUTPUT gPath ; Numgr ids .Numgre Is
ASSIGN fflPath TO ?

ELSE
GOSUB Checks ize
GOSUB Storedummy2
GOSUB Record

END IF
GOTO Readg r i ds

Newgr i d : !  ! >— SET UP NEW GRID SPECIFICATIONS—

PRINT CHR$ ( 12 ) :TABXY( 1 , 1 ) : "SELECT GRID SHAPE"
PRINT TABXY( 1 ,4) ; "  1- CARTESIAN"
PRINT TABXY( 1 ,5 ) ; "2-  POLAR SECTOR"
PRINT TABXYCl ,6) ; " 3 -  POLAR ANNULUS"
ON ERROR GOTO 3610

! \
! \
! \

L i ne$="  " I \
INPUT "En te r  app rop r i a te  number . " . L i ne t
IF UPCt ( L i ne t  )-  QUIT" THEN S ta r t

1 \ SPECIFY GRID SHAPE| \FOR NEW GRID SPECS
Form=UAL(Linet  ) 1 > TO BE ENTERED
IF FormCi OR Form>3 THEN 3610 1 / MANUALLY ON THE
IF Form=2 THEN Formt="POLARSEC" 1 / KEYBOARD
IF Form=3 THEN 1 /

Formt="POLARANN" I
Form=2

END IF
IF Form=l  THEN Form$="CARTESIAN"

I /
! /

OFF ERROR
PRINT CHR$ ( 12 ) ;TABXY( 1 , 18 ) ; "how many " ; Term$ ( 1 , Form) ; " co -o rd i na tes  are t

INPUT Imax
IF Imax<3 THEN

PRINT "You must have at l eas t  3 " ;Term$ ( 1 .Form) ; " co -o rd i na tes "
BEEP ’
GOTO 3700

END IF
IF Imax>50 THEN

PRINT "You cannot have more than 50 " ,’Term$ ( 1 ,Form) ; " co -o rd i na tes "
BEEP
GOTO 3700

END IF
PRINT CHR$ ( 12 ) ;TABXY( 1 , 18 ) ; "how many " ;Te rm$ (2 ,Form) ; " co -o rd i na tes  are t

INPUT Jmax
IF Jmax <3 THEN

PRINT "You must have at l eas t  3 " ,:Term$ (2 .Form) ; " co -o rd i na tes "
BEEP
GOTO 3760

END IF
IF Jmax>50 THEN

PRINT "You cannot have more than 50 " ;Term$ (2 .Form) ; " co -o rd i na tes "
BEEP
GOTO 3760

END IF



5815 IF Imax*Jmax>2Q00 THEN
3820 PRINT CHR$ ( 12 ) ;TABXY( 1 , 10 ) ; "Spec i F led g r id  is too l a rge .  Max number oF
data po in t s  is 2000."
3825 PRINT TABXY( 1 , 12 ) ; "Ent ry oF new q r id  has been abo r ted . "
3830 PRINT TABXY( 1 , 14) ; "Press CONTINUE to r e tu rn  to the GRID MENU."
3835 BEEP
3840 PAUSE
3845 GOTO Over
3850 END IF
3855 PRINT CHR$ ( 12 ) ; "NOU ENTER THE " ; Imax ; "  " ;Term$( l ,Form)  GRID POSITIONS"
.>860 PRINT "The co -o rd ina tes  must be the runn ing  dimension From a common datum

3865 PRINT ""
3870
3875

FOR 1=1 TO Imax
IF 1=1 THEN

3880
3885

INPUT "Enter  F i r s t  co -o rd  ina te " ,Lx ( 1 )
ELSE

3890
3895

INPUT "Enter  next co -o rd i na te "  ,Lx( I )
END IF

3900
3905
3910
3915

PRINT I ; " -  " ; "X ( "  ; ! ; " )= "  ;Lx( I ) ; "
NEXT I
ON ERROR GOTO 3960

■ L ine$="  "
3920
net

INPUT "IF you wish to ex tend ,  or change the above, enter  l i ne  number. " , L i

3925 Line=UAL(Line$ )
3930 OFF ERROR ! !— CORRECT HORIZONTAL GRID LOCATIONS
3935 IF L i ne< l  OR L ineHmaxd  THEN 3960
3940 IF L ine=Imax+l  THEN Imax=Imaxd
3945 INPUT "ENTER CORRECT UALUE" ,Lx (L ine )
3950 PRINT L i ne ; " -  " ; "X ( "  ;L ine ;" ) = " ;Lx (Line ) ; "
3955 GOTO 3910
3960 FOR 1=1 TO Imax-1
3965 IF Lx ( I dX=Lx ( I )  THEN
3970 BEEP
3975 PRINT CHR$ ( 12 ) ;TABXY( 1, 1) ;Term$ ( 1 .Form) ; " pos i t i ons  conF l i c t "
3980 PRINT TABXY( 10 ,2 ) : " -  must r e -en te r  " ;Term$ ( 1 .Form) ; " pos i t i ons . "
3985 PRINT TABXY( 1 ,4) ; "NOTE: The " ; I d ; "  g r id  pos i t i on  is not g rea te r  th
an the " ; I ; " q r id  pos i t i on . "
3990 PRINT TABXY(1,5);"  The q r id  pos i t i ons  must increase in va lue . "
3995 PRINT TABXY(9 , 11 ) ; "Press CONTINUE to r e -en te r  the g r id  pos i t i ons . "
4000 PRINT TABXYd 13 ) ; "  OR"
4005 PRINT TABXY(9,15) ;"To re tu rn  to the GRID MENU, type 'QUIT 1 , then pres
s CONTINUE." ’ '
4010 Ans$=""
4015 INPUT "Enter  response" ,Ans$
4020 IF Ans$=“" THEN 3855
4025 GOTO Over
4030 END IF
4035 NEXT I
4040 PRINT CHR$ ( 12 ) ; "NOW ENTER THE " ; Jmax ; "  " ;Te rm$ (2 .Form) ; " GRID POSITIONS"
4045 PRINT "The co -o rd ina tes  must be the runn ing  dimension From a common datum

4050 PRINT ""
4055 FOR 0=1 TO Jmax
4060 IF 0=1 THEN
4065 INPUT "Enter  F i r s t  co -o rd  ina te" ,Ly( 1)
4070 ELSE
4075 INPUT "Enter  next co -o rd i na te "  , Ly (0 )
4080 END IF
4085 PRINT 0 ; " -  " ; " Y( " ;0 ; " ) = " ;Ly ( 0 ) ; "
4090 NEXT 0
4095 ON ERROR GOTO 4145
4100 L ine$=" "
4105 INPUT "IF you wish to ex tend ,  or change the above, enter  l i ne  number . " ,  L i
net
4110 Line=UAL(Line$ )
4115 OFF ERROR I! ------ CORRECT UERTICAL GRID LOCATIONS
4120 IF L i ned  OR Line>Jmax + l THEN 4145
4125 IF Line=Jmax+l THEN Jmax=Jmax+l
4130 INPUT "ENTER Y" ,Ly (L i ne )
4135 PRINT L i ne ; " -  " ; " Y( " ;L i  ne ; " ) = " ;Ly (L ine ) ; "
4140 GOTO 4095
4145 FOR J=1 TO Jmax-1
4150 IF Ly(0 + l ) <=Ly( J ) THEN
4155 BEEP
4160 PRINT CHRt (12 ) ;TABXY(1, 1 ) ;Termt (2 .Form) ; " pos i t i ons  conF l i c t "
4165 PRINT TABXY( 10 .2 ) ; " -  must r e -en te r  " ;Term$ ( 2 . Form) ; " pos i t i ons . "
4170 PRINT TABXY( 1 ,4) ; "NOTE: The " ; J+1 ; "  g r id  pos i t i on  is not g rea te r  th
an the " ; J ; "  g r id  pos i t i on . "



4175
4180
4185
4190
s CONTINUE.
4195 AnsS=""
4200 INPUT "En te r  response "  ,Ans$
4205 IF Ans$="“  THEN 4040
4210 GOTO Over
4215 END IF
4220 NEXT J
4225 OFF ERROR

YES' CHRS (12 ) ; TABXYd , 10 ) ; "To s to re  the data spec i f y i ng  t h i s  g r i d ,  en te r
4235 PRINT TABXYd , 12 ) ; "or  e l se ,  s imp l y  press CONTINUE."
4240 L i neS=" "
4245 INPUT "En te r  response  . " , L i ne$
4250 IF UPCS (L ineS  )=" YES" THEN
4255 IF Numgrids=50 THEN
4260 PRINT CHRS (12 ) ; TABXYd,  10) ; "Space exceeded for  the 'GRIDS’ f i l e . "
4265 PRINT TABXY( 1 , 12 ) ; "S to rage  of t h i s  new g r i d  is  abo r ted . "
4270 PRINT TABXYd , 14) ; "P ress  CONTINUE to p roceed . "
4275 PAUSE
4280 GOTO Manua lda ta
4285 END IF
4290 PRINT CHR$(12)
4295 Gnd$=" "
4300 INPUT "En te r  an app rop r i a te  g r i d  name (e .g .  HALF SCALE ESCORT) (40 chrs
. max . ) " ,Gr idS
4305 IF G r i dS=" "  THEN
4310 BEEP
4315 PRINT TABXY(20 , 10 ) ; "You are r equ i red  to en te r  an app rpp r i a te  name."
4320 GOTO 4300 .
4325 END IF
4330 IF LEN(Gr id$ ) >40 THEN
4335 BEEP
4340 PRINT CHRS (12 ) jTABXYd  , 10 ) ; "Tota  1 l eng th  of the q r i d  name exceeds max
imum of 40 cha rac te r s . "
4345 PRINT TABXY(20 , 13 ) ; "Try  aga in . "
4350 PRINT TABXYdO , 16 ) ; "P ress  CONTINUE to p roceed . "
4355 PAUSE
4360 GOTO 4300
4365 END IF
4370 PRINT CHRS (12)
4375 Newtype$=Gr id$
4380 FOR K=1 TO Numgrids
4385 IF Newtype$=Gr idnameS (K) THEN
4390 PRINT' CHRS (12 ) ; TABXY( 1 ,6 ) ; " Th i s comb ina t i on  a l r eady  ex i s t s . "
4395 PRINT TABXYd ,8 ) ; " I f you wish to update the g r i d  spec i f i ca t i ons  on
d isc  for the q r i d  t ype : "
4400 PRINT TABXYd ,  9) ;New type$ ; "  then en te r  'YES ' . "
4405 PRINT TABXYd 11 ) , "  ELSE
4410 PRINT TABXYd , 13 ) ;  " To abor t  data s t o rage ,  en te r  'NO ' . "
4415 PRINT TABXYd ,  15 ) , "  ELSE
4420 PRINT TABXYd , 17) To en te r  a new q r i d  spec i f y i ng  name s imp l y  press

CONTINUE." -
4425 L i ne$=" "
4430 INPUT "En te r  response  . , L ine t
4435 IF L i ne t  = l ,H THEN 4290
4440 IF UPCt (L ine  t )="ΝΟ" THEN Manualdata
4445 IF UPCt ( L i ne t  )="YES" THEN
4450 Gr idna  me t (K )=Gr idna  me t (  Numgr ids)
4455 Gr i d fo rm t (K )=Gr id fo rm$(Numqr i ds )
4460 FOR N=1 TO Numgrels
4465 G(K,N)=G(Numgr ids,N)
4470 NEXT N
4475 Numqr ids=Numqr i ds -1
4480 GOTO D i rec t
4485 END IF
4490 BEEP
4495 PRINT CHRS (12 ) ;TABXY(10 , 10 ) ; "Try  aga in . "
4500 PRINT TABXYdO,  12 ) ; "P ress  CONTINUE to p roceed . "
4505 GOTO 4390
4510 END IF
4515 NEXT K
4520 ELSE
4525 IF L i ne$=" "  THEN
4530 GOTO Manua lda ta
4535 ELSE
4540 PRINT TABXYdO , 15 ) ; "Try  aga in .

PRINT TABXYd ,  5) î" The g r i d  pos i t i ons  must i nc rease  in va lue . "
PRINT TABXY(9 11) ; "P ress  CONTINUE to r e -en te r  the g r i d  pos i t i ons . "
PRINT TABXYd ,  13 ) ; "  OR"

HPRINT TABXY(9 ,15) ; "To  r e tu rn  to the GRID MENU, type 'QUIT 1 , then pres



GOTO 4240
END IF

END IF
Di r ec t  : I

Numa re ls= lYnax+Jmax+2
GOSUB Checks i ze
GOSUB S to redummy l
GOSUB Add_on
GOTO Manua lda ta

Checks ize : !
FOR J=1 TO Numgr i ds

Check=G(J , l ) +G(J  , 2 )+2
IF Check>Numqre Is THEN Numqre l s=Check

NEXT J
RETURN

Sto redummy l  : !
Numgr ids= Numgr ids + 1
F lag_num= l

Storedummy2  : !
FOR 1=1 TO Numgr i ds -F lag_num

FOR K=1 TO G( I , 1 ) +G( 1 ,2 ) +2
Gdum( I ,K )=G(  I ,K)

NEXT K
FOR J=K TO Numgre l s

Gdum( I ,K )=0
NEXT J

NEXT I
REDIM Gr i dna  me $( Numgr i ds )  ,G r i d fo rm$(  Numgr i ds )  ,G(Numqr ids , Numqre 1 s )
FOR 1=1 TO Numgr i ds -F lag_num ' '

FOR K=1 TO Numgre l s
G( I ,K)=Gdum(  I ,K)

NEXT K
NEXT I
F laq  num=0
RETORN

Add on : !
Dum=Numgr ids
Gr i dname t  (Dum) = New type $
Gr id fo rm$(Dum)=Form’$
G(Dum, 1 )= Imax
G(Dum,2 )=Jmax
FOR 1=1 TO Imax

G(Dum, I +2 )=Lx ( I )
NEXT I
FOR 0=1 TO Jmax

G(Dum, J +2 + Imax )=Ly ( 0 )
NEXT J
FOR K=Jmax+2+ Imax TO Numqre Is

G(Dum,K)=0
NEXT K '

Record  : I
MASS STORAGE
Rec=170
PURGE "GRIDS"
CREATE BDAT "GRIDS" , Rec
ASSIGN GJPath TO "GRIDS"
OUTPUT BPath ;Numq r i ds ,  Numgre l s ,  G r idname  $ ( *  ) ,Gr i d f o rm$  ( *  ) ,G(*  )
ASSIGN SPath TO «
RETURN

\STORE DATA ITEMS IN
/MASS STORAGE ARRAYS

IS ·" :  INTERNAL"
!Rec= INT( (Numgr i ds * (60+Numgre l s *8 )+20 ) /256 )+ l

Manua lda ta :  ! \
! > -------------------KEYBOARD DATA ENTRY ---------------------------------
! /

GOSUB In i t i a l i ze
FOR Sec t= l  TO W id th *He igh t

PRINT CHR$ ( 12 ) ;CHR$ ( 133 ) ;TABXY(3 0 , 1 ) J " INPUT DATA IN THE ORDER SHOWN."
PRINT CHR$(128$
Man f l ag= l  | \
GOSÜB U iew tab le  ! \
MOUE -5 , -5  I \ IN IT IAL  IZE FOR MANUAL DATA ENTRY
K=0 I /
PEN -1  ! /
MOUE Tab le (Sec t ,2 ) , 1 ! /
IF Sec t= l  THEN

PRINT TABXY(30 , 16 ) : "Se l ec t  the app rop r i a te  spec ia l  f unc t i on  key"
ON KEY 0 GOTO Loop !
ON KEY 1 GOTO Loop l
ON KEY 5 GOTO Loop l
ON KEY 6 GOTO Loop l
ON KEY 7 GOTO Loop l
ON KEY 8 GOTO Loop l

4545
4550
4555
4560
4565
4570
4575
4580
4585
4590
4595
4600
4605
4610
4615
4620
4625
4630
4635
4640
4645
4650
4655
4660
4665
4670
4675
4680
4685
4690
4695
4700
4705
4710
4715
4720
4725
4730
4735
4740
4745
4750
4755
4760
4765
4770
4775
4780
4785
4790
4795
4800
4805
4810
4815
4820
4825
4830
4835
4840
4845
4850
4855
4860
4865
4870
4875
4880
4885
4890
4895
4900
4905
4910
4915
4920
4925
4930
4935
4940



4945
4950
4955
4960
4965
4970
4975
4980
4985
4990
4995
5000
5005
5010
5015
5020
5025
5050
5055
5040
5045
5050
5055
5060
5065
5070
5075
5080
5085
5090
5095
5100
5105
5110
5115
5120
5125
5130
5135
5140
5145
5150
5155
5160
5165
5170
5175
5180
5185
5190
5195
5200
5205
5210
5215
5220
5225
5230
5235
5240
5245
5250
5255
5260
5265
5270
5275
5280
5285
5290
5295
5300
5305
5310
5315
5320
5325
5330
5335
5340

ON KEY 9 GOTO Loop l
ON KEY 2 LABEL "ENTER DATA
ON
ON

u>n>H",15 GOTO En te r  da ta
MENU", 15 GOTO Over ”
EDIT MENU", 15 GOTO Menu

3
4

Loop l :  GOTO Loop l

KEY
KEY

LABEL "GRID
LABEL "DATA

En te r_da ta  : !
PRINT TABXY(30 , 16 ) ; "
OFF KEY

END IF
PRINT TABXY( 1 ,2  ) ; "  NOTE, ._._I : En te r  the word
FOR I=Tab l e (Sec t  ,1  ) TO Tab le (Sec t  ,2 )

FOR J=Tab le (Sec t  ,3 ) TO Tab le (Sec t  ,4 )
K= ( 1-1  ) * Jmax+J
I PLOT Box ( * )
PEN. l
MOUE I - . 5 . J - . 3
I PLOT Box (» )
L ine$=UAL$(F  o rq (K ) )
INPUT "ENTER~DATA UALUE" ,L i ne$
IF UPC$ ( L i ne !  )= "QUIT "  THEN Menu
ON ERROR GOTO Er r9
F orq (K )=UAL(L ine$  )
PRINT TABXY(20 ,4 )  ;RPT$( 20)
MOUE I ,  J
LABEL F o rq (K )
MOUE 1 -7
PEN -1

NEXT J
BEEP

NEXT I
I PLOT Box ( * )
WAIT 1.0
GCLEAR
GRAPHICS OFF

NEXT Sect
OFF ERROR
GOTO Menu

Er r9 :  !
PRINT CHRK133 )  ; TABXY(20 ,4 )  / 'TRY AGAIN
PRINT CHR$(128)
BEEP
GOTO 5030

In i t i a l i ze :  INBREAK A LARGE DATA SET

.3

! \END OF MANUAL DATA

INTO BLOCKS SUITABLE FOR U I EWING

'QUIT '  to abo r t  da ta  en t r y

> MANUAL DATA ENTRY
AND DISPLAY

ENTRY DISPLAY

PRINT CHR$(12)
W id th= INT(  Imax /8 )
IF Imax MOD 8>0 THEN Wid th=Wid th+ l
He i qh t  = I NT ( Jmax/8  )
IF Jmax MOD 8>0 THEN He i qh t=He  i qh t  +1
Sec t=0
FOR 1=1 TO Wid th

FOR J=1 TO He igh t
Sec t=Sec t  +1
Tab le tSec t  , 1 )=1+ (  1-1  )*8
Tab le (Sec t  ,2 ) = 1*8
IF I =Wid th  THEN

Tab le t  Sec t ,  2 )=1 max
IF W id th> l  THEN

Tab le (Sec t -He i qh t ,  2) = 1NT ( (Tab le t  Sec t -He iqh t ,  1) + 1max) / 2 )
Tab le (Sec t , 1 )=Tab le (Sec t -He igh t ,2 ) + 1 I

END IF ' I
END IF I
Tab le (Sec t ,3 ) = 1 + ( J - l  )*8 I
Tab le (Sec t  ,4)  = J*8 I
IF J=He iqh t  THEN I

Tab le (Sec t  ,4)  = Jmax I

! \ COMPUTE THE NUMBER OF X
! > AND Y BLOCKS NEEDED TO
! / DISPLAY THE DATA

NCOMPUTE THE X AND Y
XPOSITIONS FOR THE
/START AND END OF

/EACH DISPLAY BLOCK

Tab le (Sec t -1  ,4)  = INT( (Tab le (Sec t -1  ,3 ) +Jmax ) /2  )
Tab 1 e (Sec t ,3 ) = Tab le (Sec t - 1 ,4)  +1 ! N

END IF I /
END IF I /

NEXT J I /
NEXT I I /
Sec t= l  ! /
RETURN

Menu: IN
SET UP MENU

OFF KEY
GCLEAR



5345
5350
5355
5360
5365
5370
5375
5380
5385
5390
5395
5400
5405
5410
5415
5420
5425
5430
5435
5440
5445
5450
5455
5460
5465
5470
5475

. 5480
5485
5490
5495
5500
5505
5510
5515
5520
5525
5530
5535
5540
5545
5550
5555
5560
5565
5570
5575
5580
5585
5590
5595
5600
5605
5610
5615
5620
5625
5630
5635
5640
5645
5650
5655
5660
5665
5670
5675
5680
5685
5690
5695
5700
5705
5710
5715
5720
5725
5730
5735
5740

Man_f  l aq=0
Same f l âg= l
Row=Tab le  (Sec t  ,3 )
Co l =Tab  le (Sec t  , 1 )
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
ON ERROR GOTO 5410
L ine$="  "
INPUT "TO SELECT ANY OF THE ABOVE, INPUT
IF L i ne$=" "  THEN End
L ine -VAL(L ine t )
OFF ERROR

CHR$(12 )TABXY(20 ,  ! ) ; " >>>>>  DATA EDIT ING MENU <<<<<"
CHR$ (Di  s ( 1 ) ) :TABXY(  1 ,5 ) ; " 1 -  VERIFY / CHANGE DATA?"
CHR$ (D i s  (2 ) ) ;TABXY(  40 ,5 ) ; " 2 -  STORE DATA ON D ISC?"
CHR$(D is (3 )  ) ; TABXY(1  .6 )  ; Λ 3-  NORMALIZE DATA?"
CHR$ (D i s  (4)  ) ; TABXY(40  ,6 ) ; " 4 -  VERIFY / CHANGE NORMALIZED DATA?
CHR$ (D i s  (8 ) ) j TABXYd  ,7 )  : " 5 -  GO BACK TO START OF DATA ENTRY"
CHR$ (D i s  (9 ) ) ; TABXY(40  , 7 )  ; " 6 -  LEAVE DATA EDIT ING MENU"CHR $ ( D i s ( 9 ) ) ; TABXY ( 40 . 7 5 ; " 6 -  LEAVE
CHR$(128 )

DETERMINE NEU

THE LINE NUMBER" , L i ne$

VALUE OF MENU ITEMS
IF L i ned  THEN

GOTO Or i g i na l
ELSE

IF L i ned  THEN
GOTO S to re

ELSE
IF L i ned  THEN

GOTO Norma 1 i ze
ELSE

IF L i ne=4  THEN
GOTO De r i ved

ELSE
IF L i ned  THEN

GOTO S ta r t
ELSE

IF L i ne=6  THEN
GOTO

ELSE
GOTO

END IF
END IF

END IF
END IF

END IF
END IF
D i s (O ld )=128
Dis  ( L i ne  ) = 129
O ld=L ine
GOTO Menu

Or ig i na l :

! ! GOTO

End

5405

B:
I > DETERM I NE SHADING OF MENU ITEM

ina 1 : I
FOR K= 1 TO Imax*Jmax

F (K )=F_o rg (K )
NEXT K
GOSUB Ve r i f y
FOR K=1 TO lmax*Jmax

F_o rg (K )=F (K )
NEXT K
GOTO B

Der i ved :  I
FOR K=1 TO I rnax*Jmax

F (K )=F  no rm(K )
NEXT K
GOSUB Ve r i f y
FOR K=1 TO Imax*Jmax

F no rm(K )=F (K )
NEXT K
GOTO B

ROUTINE TO VERIFY & CORRECT ORIGINAL DATA

! I— GOTO ROUTINE TO STORE KEYBOARD DATA

SETUP DATA AS RATIOS

I GOTO ROUTINE TO VERIFY/CORRECT NORMALIZED DATA

IGO BACK TO START OF DATA INPUT

LEAVE SUBPROGRAM

IGO BACK & SELECT VALID MENU ITEM

RETURN TO MENU

> SELECT ORIGINAL DATA TO BE CHECKED

> SELECT NORMALIZED DATA TO BE CHECKED

ROUTINE TO CORRECT DATA
IF Dev i ce$="D ISC"  THEN

PRINT CHR$(12 )  j TABXYd ,  4) ; "He re  is  the da ta  f rom f i l e  " ;F i l e$
ELSE

PRINT CHR$ (12 ) ;TABXY(1  , 4 )  ; "He re  i s  the da ta  en te red  at the keyboa rd
END IF
PRINT TABXY( 1 ,5 ) :Fo rm$  ; " g r i d "
Sec t -1

U iew tab le :  I \
OUTPUT DATA ARRAY ON SCREEN

GRAPHICS ON
GIN IT
IF U id th *He  i gh t  > 1 THEN



5745
5750
5755
5760
5765
5770
5775
5780
5785
5790
5795
5800
5805
5810
5815
5820
5825
5850
5835
5840
5845
1.5
5850
5855
5860
5865
5870
5875
5880
5885
5890
5895
5900
5905
5910
5915
5920
5925
5930
5935
5940
5945
5950
5955
5960
5965
5970
5975
5980
5985
5990
5995
6000
6005
6010
6015
6020
6025
6030
6035
NOB.
6040

U lEWPORT lOO , 140 75 , 100 ! !  ------- SETUP UIEWPORT & WINDOW -------

FOR I=1 'T0  W id th - Î  ' ’ ’  | \
K= I *He igh t+ l  I \
MOUE Tab le (K , 1 ) -  . 5 , . 5 ! \
DRAW Tab 1 e (K, 1 ) -  . 5 , Jmax + . 5 ! \

NEXT I ! \
FOR J=2 TO He igh t  ! \

MOUE . 5 .Tab le (J ,3 ) -  . 5 I \
DRAW Imax + . 5 ,Tab 1 e ( J ,3 ) -  . 5 I \PLOT DATA BLOCKS IN

NEXT J I /A REFERENCE RECTANGLE
FRAME ! /
FOR K=1 TO 4 I /

Box2 (K , 1 )=Tab le (Sec t ,2 . 5 -ABS(K -2  . 5 ) ) + l -ABS(K -2  . 5 )
Box2 (K,2  )=Tab le (Sec t  ,3+ INT( (K - l  ) / 2 )  ) - . 5+  INT( (K- 1 ) / 2 )

NEXT K ! /
AREA INTENSITY 1 ,1 ,1  ! /
PLOT Box2 ( * ) ,F ILL  ! /

END IF
UIEWPORT 0 ,140 ,25 ,78  ! !  ------- SETUP UIEWPORT & WINDOW -------
WINDOW Tab le (Sec t  , 1 ) -2 .  5,  Tab le (Sect  ,2)  + . 5 ,  Tab le (Sec t  ,4)  + . 5 ,  Tab le (Sec t  , 3 ) -

AXES 0,0 ,Tab le (Sec t  , 1 ) - 1 , Tab le ( Sec t , 3 ) - . 5  ! !  ------------- DRAW AXES -------------
CSIZE 3 .2 , . 45
MOUE (Tab le (Sec t  ,2 ) +Tab le (Sec t , 1 ) ) /2 -  . 5 , Tab 1 e ( Sec t , 3 ) - 1  . 5
LORG 6 ! \
LABEL Head ing$ ( 1 ,Fo rm)
FOR I = Tab le (Sec t  , 1 ) TO Tab le (Sec t  ,2 )

MOUE I ,Tab le (Sec t  , 3 ) -1
LABEL Lx ( I )

NEXT I
MOUE Tab le (Sec t  , 1 ) -2 .  4,  (Tab le (Sec t  ,3 ) +Tab le (Sec t  , 4 ) ) / 2
DEG '·
LDIR 90
LABEL Head ing$ (2 ,Fo rm)
LDIR 0
LORG 5
FOR J=Tab le (Sec t  ,3 ) TO Tab le (Sec t ,4 )

MOUE Tab le (Sect  , 1 ) - 1  . 7,  J
LABEL Ly (Jmax -J+ l )

NEXT J
CSIZE 2 .9 , . 51
IF Man f l ag= l  THEN RETURN ! I RETURN BACK
ON ERROR GOTO 5990
FOR I = Tab le (Sec t  ,1)  TO Tab 1 e (Sec t ,2 )

FOR J=Tab le (Sect  ,3 ) TO Tab le (Sec t  ,4)
MOUE I ,  J
K= ( I — 1 ) * Jmax+J
LABEL USING "DDDD. DDD" ;F (K )
GOTO 5995
LABEL F(K)

NEXT J
NEXT I
OFF ERROR
PEN -1
MOUE 0 ,Tab le (Sec t  ,4)
I DRAW 0 , . 5
PEN 1
PRINT
PRINT

-SETUP COLUMN HEADING—

> SETUP ROW HEADING

TO KEYBOARD DATA

>OUTPUT

CHR$(132)
TABXY( 1 , 1 ) ; "SELECT & CHANGE DATA ITEM BY MOUING THE

ENTRY SECTION

DATA TABLE

BOX USING THE K

PRINT TABXY( 1 , 2 ) ;  "THEN CHOOSE EDITING OPERATION FROM KEY SELECTION (be low

6045
6050
6055
6060
6065
6070
6075
6080
6085
6090
6095
6100
6105
6110
6115
6120
6125

PRINT CHR$(128)
BEEP
Row=Tab le (Sec t  ,3)
Co l=Tab le (Sec t 1)
K= (Co 1 — 1 ) *  Jmax +Row
Tota 1= 0
MOUE Co 1- .  5,  Row-. 3
I PLOT Box ( * )

Keys : I
ON KEY 0
ON KEY 1
ON KEY 2
ON KEY 3
ON KEY 4
IF He iqh t> l  THEN

ON KEY 5 LABEL
ON KEY 6 LABEL

LABEL "CHANGE ITEM" ,  3 GOTO Change
LABEL "ADD AN ITEM" 3 GOTO Inse r t
LABEL "DELETE ITEM" .  3 GOTO De le te
LABEL "QUIT EDITING ,3 GOTO Ret
GOTO Soin

UIEW UP",  3 GOTO Uiewup
UIEW DOWN", 3 GOTO Uiewdown

I ' ' 'xRE- IN IT IAL IZE  BOX INDICES



6130
6135
6140
6145
6150
6155
6160
6165
6170
6175
6180
6185
6190
6195
6200
6205
6210
6215
6220
6225
6230
6235
6240
6245
6250
6255
6260
6265
6270
6275
6280
6285
6290
6295
6300
6305
6310
6315
6320
6325
6330
6335
6340
6345
6350
6355
6360
6365
6370
6375
6380
6385
6390
6395
6400
6405
6410
6415
6420
6425
6430
6435
6440
6445
6450
6455
6460
6465
6470
6475
6480
6485
649 0
6495
6500
6505
6510
6515
6520
6525

ELSE
ON KEY 5 GOTO Spin
ON KEY 6 GOTO Spin

END IF
IF W id th> l  THEN

ON KEY 7 LABEL "VIEW LEFT" ,3 GOTO U iew le f t
ON KEY 8 LABEL "UIEW RIGHT" ,3 GOTO U iewr i qh t

ELSE
ON KEY 7 GOTO Soin
ON KEY 8 GOTO Spin

END IF
ON KEY 9 GOTO Spin
ON KNOB .01 ,2  GDSUB Move box 1EUERY SO OFTEN

Sp in :  GOTO Spin !LOOP WHILE'TIMER DETERMINES WHEN
Uiewup :  I

IF Sect MOD He igh tO l  THEN Sect = Sec t - l
GOTO U iew tab le

Uiewdown:  !
IF Sect MOD He igh t<>0  THEN Sec t=Sec t+ l
GOTO U iew tab le

U iew le f  t : !
IF Sec t>He iqh t  THEN Sec t=Sec t -He  i qh t
GOTO U iew tab le

Uiewr  i qh t  : !
IF Sect <= (W id th -1  )*He i qh t  THEN Sec t=Sec t  +He i qh t
GOTO U iew tab le

CHECK ROTATION OF KNOB
TO EUALUATE KNOB ROTATION

Move_box : ! ! \
Tota l = Tota l.+KNOBX ! \
IF ABS(To ta  1 ) >20 THEN ! X

Row=Row+ABS(Total  ) / To ta  1 ! X
To ta l=0  !
IF Row>Tab le (Sec t  ,4)  THEN !

Row=Tab le (Sec t  ,3 ) 1

XEDITING ROUTINE
/ ON SPECIAL

FUNCTION KEYS

X SET UP SPECIAL
\FUNCTION KEYS
/TO SELECT ANY

/ DATA BLOCK

IF Row<Tab le (Sect  ,3 ) THEN ! /
Row=Tab le (Sec t  ,4)  ! X
Co l=Co l - l  I > --------- CALCULATE NEW

END IF ! /
END IF ! X
IF Co 1 < Tab le (Sec t ,1)  THEN ! X

Row=Tab le (Sec t  ,3 ) ! x
Co l=Tab le ( Sec t , 1 ) ! /

ELSE ! /
IF Co 1 >Tab le (Sec t  ,2)  THEN ! /

Co l = Tab le (Sec t  ,2 ) ! /
Row=Tab le (Sec t  ,4)  ! /

END IF ! /
END IF ! /
PEN -1  ! \
IPLOT Box ( * )  ! \
MOUE Co l - .  5 , Row-.  3 ! >REPLACE OLD BOX WITH BOX IN
PEN 1 ! /
IPLOT Box ( * )  ! /
K= (Co 1-1 )*Jmax+Row ‘COMPUTE LOCATION IN ARRAY FOR THE

END IF
RETURN

Inse r t  :
OFF KNOB
OFF KEY
L=0
FOR I=Co l  TO Tab le (Sec t  ,2)

S ta r t=Tab le (Sec t  ,3)
IF I=Co l  THEN S ta r t=Row
FOR J=S ta r t  TO Tab le (Sec t  ,4)

L=L + 1
N= ( 1-1 ) * Jmax+J
Temp(L )=F(N)

NEXT J
NEXT I
L=0
FOR I=Co l  TO Tab le (Sec t  ,2)

S ta r t  = Tab le (Sec t  ,3)
IF I=Co l  THEN S ta r t=Row+ l
FOR J=S ta r t  TO Tab le (Sec t  ,4)

L=L+1
N= ( 1-1  )*  Jmax+J
F(N)=Temp  (L)

NEXT J
NEXT I

BOX POSITION

NEW POSITION

BOX POSITION

\ REARRANGE DATA UALUES &
> INSERT NEW DATA UALUE



6530 ON ERROR GOTO 6535 ! /
6535 L ine$= “ "  ! /
6540 INPUT "En te r  new data  va lue . 11 ,L ine$ ! /
6545 F (K )=UAL(L ine$  ) I /
6550 OFF ERROR ! /
6555 GOTO Ve r i f y  ! /
6560 De le te : 1 \
6565 OFF KNOB 1 \
6570 OFF KEY 1 \
6575 L=0 \
6580 FOR I=Co l  TO Tab le (Sec t  ,2 ) \
6585 S ta r t=Tab  le (Sec t  ,3 ) I \
6590 IF I=Co l  THEN S ta r t=Row+ l ! /
6595 FOR J=S ta r t  TO Tab le (Sec t  ,4 ) ! /
6600 L=L+1 /
6605 N=( I - l ) * Jmax+J \
6610 Temp(L )=F(N) \
6615 NEXT J ! \REARRANGE DATA VALUES
6620 NEXT I I >TO DELETE SELECTED
6625 L=0 ! / DATA VALUE
6630 FOR I=Co l  TO Tab le (Sec t  ,2 ) /
6635 S ta r t=Tab le (Sec t , 3 ) ! /
6640 IF I=Co l  THEN S ta r t=Row \
6645 FOR J=S ta r t  TO Tab le (Sec t  ,4) \
6650 L=L + 1 \
6655 N=( I - l ) »Jmax+J I /
6660 F (N)=Temp (L) ! /
6665 NEXT J /
6670 NEXT I 1 /
6675 F ( (Tab le (Sec t  . 2 ) - l ) * Jmax+Tab le (Sec t  , 4 ) )  = 0 ! /
6680 GOTO Ve r i f y  ' 1 /
6685 Change : !
6690 OFF KNOB
6695 OFF KEY
6700
6705

PRINT TABXY(1 ,4 )  ; "The
Dummy=F (K)

o ld  va lue  at t h i s  l oca t i on  i s :  " ;F (K ) ; "  "

6710 ON ERROR GOTO 6720 1 \
6715 L ine$="  " ! \
6720 INPUT "En te r  new da ta va lue .  " , L i ne$  ! \
6725 IF L i ne$=" “  THEN Ret ! X
6730 F (K )=VAL(L ine$ ) \
6735 OFF ERROR /
6740 LORG 5 ! /
6745 PEN -1 /
6750 MOVE Col , Row 1 \
6755 ON ERROR GOTO 6770 ! xREPLACE SELECTED DATA ITEM
6760 LABEL USING "DDDD.DDD" ; Dummy ! /
6765 GOTO 6775 /
6770 LABEL Dummy \
6775 PEN 1 \
6780 MOUE Co l ,  Row ! \
6785 ON ERROR GOTO 6800 /
6790 LABEL USING "DDDD.DDD" ;F (K )  I /
6795 GOTO 6805 /
6800 LABEL Dummy 1 /
6805 OFF ERROR 1 /
6810 MOVE Co 1- .  5 ,  Row-.  3 1 /
6815 GOTO Keys IGO BACK TO SELECT SPECIAL KEY FOR EDITING ROUTINE
6820 Ret :  OFF ERROR
6825 OFF KNOB
6830 OFF KEY
6835 RETURN ! !  ------- END OF DATA CORRECTION ROUTINE -------
6840 S to re  : I ‘ROUTINE TO STORE KEYBOARD ENTERED DATA
6845 Abo r t_ f l aq=0
6850 PRINT CHR$ ( 12 ) ;TABXY( 1 ,4 )  ; "NOTE: I f  you are a t t emp t i ng  to upda te  an ex i s t
inq f i le . "
£855 PRINT TABXYC 1 ,5 ) ; " then the d i sc  w i t h  the o ld  F i l e  must be in d r i ve  #1

6860 IF Dev i ceSO  "KEYBOARD" THEN
6865 PRINT TABXYC 1 ,9 ) ; " The cu r ren t  f i l e  name is  " ;F i l e$
6870 PRINT TABXYi 1 , 12 ) ; " You have the op t i on  of spec i f y i ng  a new f i l e  name"
6875 PRINT TABXY( 1 , 13 ) ; "  OR"
6880 PRINT TABXY( 1 , 14 ) ; " by s imp l y  p ress ing  CONTINUE, you can keep the cu r ren
t name. "
6885 L i ne$=" "
6890 INPUT "En te r  r esponse  . " , L i ne$
6895 IF L i ne$<>" "  THEN F i l e$=L ine$
6900 ELSE
6905 INPUT "En te r  the des i r ed  f i l e  name (10 ch rs .  max . ) " ,  F i l eS
6910 IF F i l e$= " "  OR LEN(F i  le$ ) > 10 THEN



PRINT CHRS ( 12 ) ;TABXY( 10 , 10 ) ; " 1 1 lega 1 F i l e  name, t r y  aga in . "

GOTO 6905
END IF

END IF
ON ERROR GOSUB E r ro r
MASS STORAGE IS " :  INTERNAL, 4, 1"
Newmax= Imax + Jmax* ( 1+ 1max )
To ta l=280+Newmax*8
Rec= I NT ( (To ta 1 +20 ) /256  ) + 1
IF Abort  Flaq=0 THEN CREATE BOAT F i l eS , Rec
OFF ERROR
IF Abort f l ag= l  THEN

PRINT CHRS ( 12 ) jTABXYd  , 10 ) J "Data s to rage  has been abo r ted . "
BEEP 200 ,1 .0

ELSE
REDIM A(Newmax)
FOR K=1 TO I max

A(K)=Lx (K)
NEXT K
FOR K=1 TO Jmax

A(K+ Imax )=Ly (K )
NEXT K
FOR K=1 TO Imax*Jmax

A(K+ Imax+Jmax )=F o rq (K )
NEXT K ~
ASSIGN filPath TO F i l eS
OUTPUT ISPath ;Time ; FormS :Labe ls$ (* ) ; Imax ; Jmax ;A(*  )
ASSIGN |3Path TO *
PRINT CHRS ( 12 ) ;TABXY(1  , 10 ) ; "The data has been s to red

6915
6920
6925
6930
6935
6940
6945
6950
6955
6960
6965
6970
6975
6980
6985
6990
6995
7000
7005
7010
7015
7020
7025
7030
7035
7040
7045
7050
7055
7060
le$
7065
7070
7075
7080
7085
7090
7095

END IF
PRINT TABXYd , 12 ) ; "P ress  CONTINUE to p roceed . "
PAUSE
GOTO B !

! > MESSAGES AND ROUTINES FOR POSSIBLE SYSTEM ERRORS
! /

7100 E r ro r :  I
7105 IF ERRN=54 THEN '—DUPLICATE FILE NAME
7110 !— SET UP MENU
7115 PRINT CHRS (12 ) ,'TABXYd  ,4) ; "The F i l e  " ;F i l eS ; "  does ex i s t . "
7120 PRINT TABXYd ,6 ) ; "To update  the o ld F i l e  w i th  the cu r ren t  da ta ,  en te r1 YES 1 ”
7125 PRINT TABXYd ,8) ;"  OR"
7130 PRINT TABXYd , 10 1 : "To s to re  data in a new F i l e  en te r  a new F i l e  name."
7135 PRINT TABXY( 1 , 12 ) OR"
7140 PRINT TABXYd ,  14) ;"To abor t  data s t o rage ,  en te r  'NO'"
7145 !— SELECT OPTION FROM MENU
7150 L i ne$=" "
7155 INPUT "En te r  t e rm" , LineS
7160 IF LineS="YES" THEN
7165 PURGE F i l eS
7170 ELSE
7175 IF LineS="NO" THEN
7180 Abo r t_F lag= l  I SET FLAG TO ABORT DATA STORAGE ROUTINE
7185 ELSE
7190 F i l eS=L ine$
7195 IF F i l eS=" "  OR LEN(Fi  le$ ) > 10 THEN
7200 PRINT TABXYd , 16 ) )"  1 1 lega 1 response ,  t r y  aga in  (10 chrs max. in
a F i l e  name) . "
7205 BEEP
7210 GOTO 7150
7215 END IF
7220 END IF
7225 END IF
7230 ELSE
7235 IF ERRN=64 OR ERRN=55 THEN
7240 PRINT CHRS (12 ) ;TABXY( 1 , 10 ) ; "No more space on the p resen t  d isc  to créa
te a new F i l e "
7245 PRINT TABXY( 1 , 11 ) ; "Remove p resen t  d isc  From d r i ve  #1 and i nse r t  a new

one . "
7250 PRINT TABXYd , 12 ) ; "Press  CONTINUE once the d isc  has been i nse r t ed . "
7255 ELSE
7260 IF ERRN=84 THEN
7265 PRINT CHRS (12 ) ;TABXY(1  , 10 ) ; "Th is d isc  has yet to be i n i t i a l i zed . "
7270 PRINT TABXY( 1 , 12 ) ; "P 1 ease be pa t i en t  s ince  t h i s  p rocess  w i l l  take a

Few m inu tes . "
7275 BEEP
7280 WAIT 2.0

\STORE NEW DATA ON DISC
MASS STORAGE ARRAYS

in the F i l e :



7285 ON ERROR GOTO Error
7290 INITIALIZE ": INTERNAL,4,1"
7295 BEEP
7500 PRINT CHR$(12);TABXY(1 ,8 );"The disc has now been initialized."
7305 PRINT TABXYC 1 ,10 ),:"To continue, press CONTINUE."
7310 ELSE
7315 IF ERRN=66 THEN
7320 PRINT CHR$( 12) ,'TABXYC 1 ,8 );"Th is new disc has too many bad tracks
and cannot be initialized."
7325 PRINT TABXYC 1 ,10 );"Remove present disc From drive ¢1 and insert a
new one."

7330 PRINT TABXYC 1 ,12);"Press CONTINUE once the disc has been inserted

7335 ELSE
7340 IF ERRN=80 THEN
7345 PRINT CHR$( 12)jTABXYCl ,8 )j"Disc door is open, please close it."
7350 PRINT TABXYC20 ,10);"OR"
7355 PRINT TABXYC 1 ,12);"There is no disc present in drive ¢1, please
insert one."

7360 PRINT TABXYC 1 ,14);"Press CONTINUE once the error has been corre
cted."
7365 ELSE
7370 IF ERRN=81 THEN
7375 PRINT CHR$( 12)jTABXYC 1,8 ),:"Mass storage hardware Failure."
7380 PRINT TABXYCl ,10);"Try removing present disc From drive ¢1 an
d then re-insertinq it."
7385 ' PRINT TABXYC 1,12);"Press CONTINUE once the disc has been inse
r ted."
7390 ELSE
7395 IF ERRN=56 OR ERRN=53 THEN
7400 IF ERRL(6965)=1 THEN
7405 PRINT CHR$(12);TABXYC 1 ,10 );" 1 1 1 eqa 1 File name (max. oF 1
0 chars. )"
7410 ELSE
7415 PRINT CHR$( 12),TABXYC 1 ,3 );"The File ";File$;" does not ex
ist on this disc."
7420 IF ERRL(2800)=l THEN 2695
7425 PRINT TABXYC 1 ,5 );"En ter a new File name and/or insert a n
ew disc in drive #1"
7430 END IF
7435 BEEP
7440 File$=""
7445 INPUT "Re-enter data File name.",File$
7450 GOTO 7515
7455 ELSE
7460 PRINT CHR$( 12 ),TABXYC 1 ,10 );"Er ror # ";ERRN,:" has occurred."
7465 BEEP
7470 PAUSE
7475 END IF
7480 END IF
7485 END IF
7490 END IF
7495 END IF
7500 END IF
7505 BEEP
7510 PAUSE
7515 END IF
7520 IF ERRL(2800)=l THEN 2800
7525 RETURN I !RETURN AFTER APPROPRIATE ERROR MESSAGE HAS BEEN DISPLAYED
7530 Normalize: !!---- RE-EUALUATE DATA AS RATIOS FOR GREATER-
7535 !! EASE OF COMPAR ISION BETWEEN PLOTS
7540 PRINT CHR$(12);TABXY(20 ,1 );"Norma I iz ing data"
7545 PRINT TABXYC 1 ,4);"The deFault normalizing Factor is the data set's arithm
etic mean."
7550 PRINT TABXYC 1 ,6 );"However one may ENTER any Factor."
7555 PRINT TABXYCl,7):" For example, a Factor oF -1 will invert the data w
hich will "
7560 PRINT TABXYC 1 ,8 );"g ive a diFFerent perspective to the 3-dimensional plot.

7565 PRINT TABXYCl,9 );" Also, one may wish to enter the integrated mean,
omputed"
75/0 PRINT TABXYCl ,10);"when plotting the original data set."
7575 PRINT TABXYC 1,13);"To keep the deFault Factor ,s imp ly press CONTINUE."
7580 PRINT TABXYC 1 ,15);"To abort data normalizing, ENTER a Factor oF 0.0."
7585 Ans$=""
7590 INPUT "Enter response." ,Ans$
7595 IF Ans$="" THEN
7600 Total=0
7605 FOR K=1 TO Imax*Jmax
7610 Tota l=Tota 1 +F_orq(K)

c

!\

! > COMPUTE ARRAY AUERAGE



7615 NEXT K ! /
7620 Avg=To ta l / (  Imax*Jmax)  ! /
7625 ELSE
7630 ON ERROR GOTO 7685
7635 Avq=VAL(Ans$ )
7640 OFF ERROR
7645 IF Avq=0 THEN Menu
7650 END IF '
7655 Norm f l aq= l  !— SET NORMALIZING FLAG
7660 FOR R=1 TO Imax*Jmax ! \
7665 F_no rm(K)=F_o rq  (K ) /Avq  ! FORMALIZE DATA POINTS
7670 NEXT K ! /
7675 OFF ERROR
768 0 GOTO B I ------- RETURN TO MENU
7685 PRINT TABXYd , 18 ) ; " 1 1 lega 1 r esponse ,  t r y  aga in . "
7690 GOTO 7585
7695
7700
7705
7710
7715
772 0
7725
7730
7735
7740
7745
7750

End:
IF No rm_ f l ag= l  THEN

FOR K= 1 TO Imax*Jmax
F(K )=F_no rm(K)

NEXT K
ELSE

FOR K=1 TO Imax*Jmax
F(K )=F  o rg (K )

NEXT K
END IF
PRINT CHR$(12)
GRAPHICS OFF

LEAVE SUBPROGRAM

! \CLEAR

7755 SUBEND
I
i
I II*****************·»***************************»***»****»*******»*******»
! ! *

P lo t_g r i d  : 1st  l eve l  SUBROUTINE TO PLOT BASIC GRID *

I I if*******·******************»*·»*»***********»**·*·»***»********·»*»**»»»****

7760
7765
7770
7775
7780
7785
7790
7795 SUB P lo t  gr id ( I s t ep ,Di  g ip t ( *  ) ,F lag $ (*  ) ,Char  s i ze ,  Char t i t le ,Damp ,Avq , INTEGE
R Cont f l aq .Kmâx .Pml )  “ “ ■ r .  . ,
7800 OPTION BASE 1
7805
7810
7815
7820
7825
7830
7835
7840
7845
7850
7855
786 0
7865
7870
7875
7880
7885
7890
7895
7900
7905
7910
7915
7920

COM /Gen /  Lx (*  ) , Lu i *  ) ,Form$ , INTEGER Imax,Jmax
COM /Gen2 /  F ( * )
COM /Co lou rs /  INTEGER Co l ou r  ( *  ) ,P l o t_ f  lag
COM / I n te rup t /  INTEGER In te rup t
COM /G loba l /  F i  1 e $ ,Gr id$ , INTEGER Form
COM /Change /  Fac to r  , D i s t o r t  .Gamma
INTEGER I , J ,K ,F lag , Lo rg  , L i ne  ,Gr id f l aq
DIM R(2 ) , V(4)  ,W(4) ,St r ing$ 1100 ] “
REAL A lpha  , Be ta , Check ,Cx ,Cy ,D ,D i  f 12x ,Di  f 12y ,Di  f 13x ,D i f 13y ,Dum
REAL Rat io ,St ,S tep  .T i c  ,X ,Xm,Y,Ym
ON KEY 9 LABEL "INTERUPT ,15 GOTO In te rup t

S ta r t q r i d :  I
DEG
Pml=0
PRINT CHR$(12)
Gamma=0
Gr id  F laq=0
GRAPHICS ON
GINIT
PEN Col our (1)
IF P lo t_F lag=0  THEN I !  --------------------- SELECT PLOTTING DEVICE—

IF Form$-  CARTESIAN" THEN
Rat io= (Lx ( I max ) -Lx  ( 1 ) ) / ( Lu (Jmax  ) - Ly (  1 ) ) ! X
IF Ra t i o>1 .5  THEN ' ’ ! X

7925 VIEWPORT 10,  130 , 55 -60 /Ra t  io , 55+60 /Ra  t io ! X
7930 D=120* .  09875 ! X SET UP SCREEN
7935 ELSE ! > VIEWPORT
7940 VIEWPORT 10 , 10+Rat i o *80  , 15 ,90 I /
7945 D=Rat i o *80 * .  09875 I /
7950 END IF ! /
7955 I s t ep= .02* (Lx (  Imax ) -Lx ( l )  ) /D ! /
7960 WINDOW Lx (1 ) ,Lx ( Imax ) ,Ly d ) ,Ly (  Umax )
7965 IF F lag$  (5 ) -  YES" THEN FRAME '
7970 GOSUB Cosme t i cs
7975 ELSE
7980 IF Form$="POLARANN" THEN
7985 VIEWPORT 0 ,131 ,0 ,100  ! \
7990 WINDOW 0 ,131 ,0 ,100  I X
7995 D ig i p td  1 ,1 )=60  ! X
8000 D iq i p t ( 2 ,  1 ,1 )=55  ! \SET UP POLAR ANNULAR
8005 D ig i p td ,  2,  1 )=60 ! / VIEWPORT

XPUT NORMALIZED DATA INTO PLOTTING
> ARRAY IF ORIGINAL DATA HAD BEEN

/ NORMALIZED EARLIER, ELSE USE
THE ORIGINAL DATA

THE SCREEN



9010
8015
8020
8025
8030
8035
8040
8045
8050
8055
8060
8065
8070
8075
8080
8085
8090
8095
8100
8105
8110
8115
8120
8125
8130
8135
8140
8145
8150
8155
8160
8165
8170
8175
8180
8185
8190
8195
8200
8205
8210
8215
8220
8225
8230
8235
8240
8245
8250
8255
8260
8265
8270
8275
8280
8285
8290
8295
8300
8305
8310
8315
8320
8325
8330
8335
8340
8345
8350
8355
8360
8365
8370
8375
8380
8385
8390
8395
8400
8405

Diq ip t  (2 ,2 , 1 )=95 I /
Fl  ag$ (9 )=" YES" ! /
GOSOB Gr i dp lo t  ! /

ELSE
Gamma=90- (Lx ( I max ) +Lx ( 1 ) ) / 2
FOR 1=1 TO Imax

Lx ( I ) =Lx ( I ) +Gamma
NEXT 1
IF Lx ( 1X0  THEN

Rat i o=2 / ( l -S IN (Lx  (1 ) ) )
ELSE

Rat io=2*COS(Lx (1 ) ) / (  ( 1 -Ly (  1 ) / Ly (  Jmax ) ) *S IN (Lx  ( 1 ) ) )
END IF
Fac to r=360 / ( (Ly ( Jmax )+Ly ( l ) ) *P I )
GOSUB Fac to r
IF Ra t i o>1 .5  THEN

UIEWPORT
ELSE

UIEWPORT
END IF
IF LxdXO

W( 1 )= -Ly (  Jmax )
W(3 )=Ly ( Jmax ) *S IN (Lx  ( 1 ) )

ELSE
W( 1 )= -Ly (  Jmax )*COS(Lx ( 1 ) )
W(3 )=Ly d ) *S IN (Lx  (1  ) )

END IF
W(2 )= -W( l )
W(4)=Ly  ( Jmax )
WINDOW W( 1 ) ,W(2 ) ,W(3 ) ,W(4)
CLIP OFF
Is tep= .2025
GOSUB Cosmet ics

END IF
END IF
SUBEXIT

ELSE
GOTO 8225

Timeout  : !
PRINT CHR$ ( 12 ) , TABXY ( 1 0 , 1 0 ) ; "P lot  t e r has not been powered up.
PRINT TABXY( 10 , 12 ) ; "P ress  CONTINUE when the p l o t t e r  is r eady .

PAUSE
ON TIMEOUT 7 . . 5  GOTO Timeout
PLOTTER IS 705,"HPGL"
OFF TIMEOUT
GRAPHICS INPUT IS 705,"HPGL
UIEWPORT 0 ,152 ,0 ,100
WINDOW 0 ,152 ,0 ,100
K=0

10,130  , 55 -60 /Ra t  io , 55 + 60/Rat  io

10,10+Rat  10 *80 ,15 ,95

THEN

\SET UP POLAR
/SECTOR UIEWPORT

\SET UP ENTIRE PLOTTER PLATEN
/ AS A PLOTTING SURFACE TO

ACCEPT ANY DIGITIZATIONS

SET UP PLOT MENU
Menu :

PRINT
Menul : !

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
ON ERROR GOTO ftenu
L ine$="  "
BEEP
INPUT "TO SELECT ANY OF THE ABODE, INPUT THE LINE NUMBER" .L ine  $
IF L i ne$=" "  THEN L ine$="6 "
L ine=UAL(L ine$  )
IF L i ne= l  OR L ine=2  THEN

IF L i ne -1  THEN
IF Cont f l ag= l  THEN

CHR$(12)

TABXYd .D , "  >>>>>
TABXY (1 0 ,4 ) ;  "1-RECALL PREU I OUS FRAMES
TABXYdO ,5 ) j "2-SETUP NEW GRID FRAME"
TABXY ( 10 ,6 ) ; " 3-DRAW ADDITIONAL RECTANGULAR FRAMES
TABXY ( 1 0 , 7 ) ; " 4-PR I NT LABELS"
TABXYC 1 0 ,8 ) ; "5-GO BACK TO PLOT MENU #1"
TABXY (10,  9) ;"6-COMMENCE PLOTTING"

PLOT MENU #2

GOSUB Framing
ELSE

PRINT TABXY(10,14) ;"A p rev ious  frame does not ex i s t .
GOTO Menul

END IF
ELSE



GOSUB Gr i dp lo t
Cont f l ag= l

END IF
ELSE

IF Gr id  f l aq= l  THEN
IF L ine=5'THEN

GOSUB D iq i
GOSUB Frâminq

END IF
IF L ine=4  THEN GOSUB T i t l e
IF L ine=5 THEN

CALL In i t i a 1 ize ( F 1 aq $ ( * ) )
PRINT CHR$(12)
Pml=l
SUBEXIT

END IF
IF L ine=6 THEN

UIEWPORT U( l )  ,U(2)  ,U(5)  ,U(4)
WINDOW W(l)  ,W(2) ,W(5) ,W(4)
SUBEXIT

END IF
ELSE

IF L ine=5 THEN 8465
PRINT TABXY( 10 , 14) ; 11You must se lec t
GOTO Menul

END IF
END IF
GOTO Menu

END IF
Gr i dp lo t :  I

CALL In i t ia 1 ize (F 1 aq $ (* ) )
G r i d_ f l aq= l
IF Fo rmî l  1 ,5 )="POLAR" THEN

DEG
IF Form$="POLARANN" THEN

IF F lag=0 AND P lo t  f l ag= l  THEN GOSUB
Di f 12x=Diq  ip t  ( 1 ,2 ,T ) -D ig i p t ( l , l , l )
Di F12y=Diq ip t  (2 ,2 , 1 ) -D ig  ip t  (2 1 ,1 )
R(2 )=SQR(Di F 12x*2+Di  F12y A 2 )
DISABLE
IF F lag t  (9 )="NO" THEN

Di F15x=Dig  ip t  ( 1 ,5 ,1 ) - D ig i p t ( l , l , l )
Di F15y=Dig ip t  ( 2 ,5 ,1  ) -D ig  ip t  ( 211 )
GOSUB D i s to r t

ELSE
R( 1 )=R(2 ) *Ly (  1 ) / Ly (  Jmax )

END IF
Fac to r=560* (R (2 ) -R ( l )  ) / (  (R( 1 ) +R(2 ) ) *P I * (Ly ( Jmax ) -L|j ( l )  ) )
GOSUB Fac to r
ENABLE
U( 1 )=Diq ip t  ( 1 , 1 , 1 ) -R(2  ) !
U(2 )=Dig ip t  ( 1 1 ,1 )+R(2 )  !
U(5 )=Dig ip t  (2 , 1 , 1 ) -R (2  ) !
U (4 )=D ig  i p t  (2 , 1,  1 ) +R(2 ) I
W( 1 ) = -Ly (  Jmax ) I
W(2 )=Ly(  Umax ) !
W(5 )= -Ly (  Jmax ) !
W(4) = Ly’( Umax ) !

ELSE
IF Flag=0 THEN GOSUB Po la r
Di F12x=Dig  ip t  ( 1 ,2 , 1 ) - D ig i p t ( l , l , l )
Di F12u=Dig ip t  (2 ,2 , 1 ) -D iq  ip t  ( 2 ,1  1)
Xm=SQR(Di F12x A 2+Di F12y A 2 ) /2
IF D i f l 2x<>0  THEN

Alpha=ATN(Di  F12y /D i  F12x )
IF DiF12x<0 THEN Alpha=Alpha+180

ELSE
Alpha=90
IF DiF12y<0 THEN Alpha=Alpha+180

END IF
Bet a=90+Alpha + (Lx ( I max ) -Lx ( 1 ) ) / 2
Ym=Xm*TAN(90- (Lx ( I max ) -Lx ( 1 ) ) /2  )
R(2 )=SQR(XmA 2+YmA 2 )
Cx=-R(2  )*COS(Be t a ) +Diq ip t (1 , 1 ,1 )
Cy= -R(2 ) *S IN (Be ta )+D ig  ip t  ( 2 ,1 ,1 )

IF F laq$ (9 )="NO" THEN ! \
Di F 15x=Dig  ip t ( 1 ,5 , 1 )-Cx I \
Di F15y=Dig  ip t  (2 ,5 , 1 )-Cy !
GOSUB D i s to r t  !

Annu lus

CALCULATE SIZE AND
LOCATION OF THE
POLAR ANNULUS IN
PLOTTER UNITS

XIN IT IAL IZE  LIMITS ON THE
/POLAR ANNULAR UIEWPORT

\ CALCULATE ORIENTATION
>SIZE AND LOCATION OF

/ POLAR SECTOR PLOTS

COMPUTE INNER RADIUS
>( to  sca le  or d i s t o r t ed )

8410
8415
8420
8425
8450
8455
8440
8445
8450
8455
8460
8465
8470
8475
8480
8485
8490
8495
8500
8505
8510
8515
8520
8525
8550
8555
8540
8545
8550
8555
8560
8565
8570
8575
8580
8585
8590
8595
8600
8605
8610
8615
8620
8625
8650
8655
8640
8645
8650
8655
8660
8665
8670
8675
8680
8685
8690
8695
8700
8705
8710
8715
8720
8725
8750
8755
8740
8745
8750
8755
8760
8765
8770
8775
8780
8785
8790
8795
8800
8805

i tem 1 or 2 to beg in .



8810
8815
8820
8825
8830
8835
8840
8845
8850
8855
8860
8865
8870
8875
8880
8885
8890
8895
8900
8905
8910
8915
8920
8925
8930
8935
8940
8945
8950
8955
8960
8965
8970
8975
8980
8985
8990
8995
9000
9005
9010
9015
9020
9025
9030
9035
9040
9045
9050
9055
9060
9065
9070
9075
9080
9085
9090
9095
* (D ig  ip t ( 1 ,2 , 1 ) -D i  g ip t ( 1 , 1 , 1 ) ) )
9100 A " - -  -
9105
9110
9115
9120
9125
9130
9135
9140
9145
9150
9155
9160
9165
9170
9175
9180
9185
9190
9195
9200

ELSE ! /
R(1 )=R(2 ) *Ly (  1 ) / Ly  ( Jmax ) ! /

END IF ! /
Fact  o r=360*  (R(2 ) -R (  1 ) ) / (  (R( 1 ) +R(2 ) ) *P I *  (Ly (  Jmax ) - Ly (  1 ) ) )
SOSUB Fac to r
Gamma =Be ta -Lx  ( I max )
FOR 1= 1 TO I max

Lx ( I )=Lx ( I ) +Gamma
NEXT I
ENABLE
Dum=Ly(  1 ) *COS(Lx  ( 1 ) )
U( 1 )=Dum
U( 1 )=Dum*R( 1 ) / Ly  ( 1 ) +Cx
W(2)=Dum
U(2 )=U(1 )
Dum=Ly( 1 ) *S IN (Lx  ( 1 ) )
W(3 )=Dum
U(3 )=Dum*R( 1 ) / Ly (  1 ) +Cy
U(4)=Dum
U(4 )=U(3 )
St ep= (Lx ( I max ) -Lx  ( 1 ) ) / 50
FOR X=Lx ( l )  TO Lx ( Imax ) +S tep /2  STEP Step

FOR J=1 TO Jmax STEP Jmax-1
Check=Ly (  J ) *COS(X)
IF Check<W( l )  THEN

W( 1 )=Check
U( 1 )=R( 1+ ( J - l  ) / (  Jmax -1  ) ) *COS(X)  +Cx

ELSE
IF Check>W(2) THEN

W(2 )=Check
U(2 )=R( 1+ ( J - l  ) / (  Jmax -1  ) ) *COS(X)  +Cx

END IF
END IF
Check =Ly ( J ) *S IN (X )
IF Check<W(3) THEN

W(3)=Check
U(3 )=R( 1+ ( J - l  ) / (  Jmax -1  ) ) *S IN (X )  +Cy

ELSE
IF Check>W(4) THEN

W(4)=Check
U(4 )=R(  1+ ( J - l  ) / (  Jmax -1  ) ) *S IN (X )  +Cy

END IF
END IF

NEXT
NEXT X

END IF

! \ROTATE GRID LOCATIONS FOR
! /APPROPRIATE ORIENTATION

IN IT IAL IZE  L IM ITS  ON
/POLAR SECTOR UIEWPORT

J

!\COMPUTE STEPSIZE BETWEEN INTERPOALTED POINTS ON PARAMETRIC
! >SPLINE ( i n  the ho r i zon ta l  p l ane )  NEEDED TO GIUE THE DRAWN
! /  CONTOUR LINES A SMOOTH APPEARANCE

. 02* (Ly (  1 ) +Ly( Jmax) ) / (  (R (2 )+R( l ) ) * .  09875)
K=1

ELSE
IF F laq=0  THEN

K=0 ’
GOSUB D ig i

END IF
DISABLE
Fac to r®  (Lx ( Imax ) -Lx  ( 1 ) ) *  (D ig  i p t  (2 ,2 , 1 ) -D ig  ip t ( 2 ,1  ,1) ) / (  (Ly ( Jmax ) - Ly  ( 1 ) )
, i . , x )  — L j i y i u t ( l , l , l ) ) )
GOSUB Fac to r
ENABLE
D=(D ig ip t  ( 1 .2 .1  ) -D i  g i p t  ( 1 ,1 ,1  ) ) » .  09875
I s tep= .  02* (Lx ( Imax ) -Lx  ( 1 ) ) / 0
U( l )=D iq i p t  ( 1 ,1 ,1 )
U(2 )=D ig  i p t  ( 1 , 2 ,1 )
U(3 )=D ig  ip t  (2 , 1 1)
U (4 )=D iq  i p t  (2 ,2 , 1 )
W( l )=Lx ( l )
W(2 )=Lx ( Imax )
W(3 )=Ly ( l )
W(4 )=Ly (  Jmax )

END IF
UIEWPORT U( 1 ) ,U(2 ) ,U(3 ) ,U (4 )
WINDOW W(1 ) ,W(2 ) ,W(3 ) ,W(4 )
GOSUB Cosmet i cs

>SET UP CARTESIAN UIEUPORT
ON THE PLOTTER

RETURN

FOR J=1 TO Jmax
Ly (J )=Ly (J ) *Fac to r

\ COMPUTE L IM ITS
\ ( r ec tangu la r

>co -o rd  i na tes  on
/ the p l o t t e r )  TO

/OBTAIN THE UIEWPORT
\ AND WINDOW

! \RE- SCALE LONGITUDINAL GRID DIMENSION SO
I >THAT THE PLOT IS NOW TO SCALE



9205 NEXT J ! /
9210 RETURN ! /
9215 D i s to r t :  !\DIST0RT RADIAL
9220 Rd  )=SQR(Di f 13x A 2+Di f 13y A 2 ) I \DIMENSION FOR
9225 D i s to r t  = (Ly( Jmax ) -Ly (1 ) )*R(2 ) / ( Ly (  Jmax )* (R(2 ) -Rd  ) ) ) I \BETTER PLOT
9230 FOR J=Jmax- l  TO 1 STEP -1 ! V IS IB IL ITY
9235 Ly( J )=Ly(0max )- (Ly( Jmax ) -Lv(  J ) ) /D i s to r t  I /
9240 NEXT J ! /
9245 RETURN ! /
9250 Annulus:  !
9255 PRINT CHR$ ( 12 ) ; TABXY( 1, 1 ) ; "These next pen d i g i t i za t i ons  w i l l  determine th
e locat  ion"
9260 PRINT TABXY( 1 ,2 ) ; "of the p l o t t ed  su r f ace  on the pape r . "
9265 PRINT TABXYd,  5) ; "1 -  Nove the pen to the des i r ed  cen t re  of the p l o t . "
9270 GOTO 9300
9275 Po la r :  !
9280 PRINT CHR$ (12 ) ;TABXY(1, 1 ) J "These next pen d i g i t i za t i ons  w i l l  determine th
e l oca t i on "
9285 PRINT TABXYd,  2) ;"and o r i en ta t i on  of the p l o t t ed  su r f ace  on the pape r . "
9290 PRINT TABXYd ,5) ; "1 -  Move the pen to the po in t  on the outermost g r id  rad
ius "
9295 PRINT TABXYd,  6) wi th the g r i d  angle of " j Lxdmax )
9300 PRINT TABXYd,  7 ) ; "  Press 'ENTER' on the p l o t t e r "
9305 BEEP
9310 DIGITIZE Di g ip t ( 1 , 1 . 1 ) .Dig ip t ( 2 , 1, 1 )
9315 IF Form$="POLARSEC" THEN
9320 PRINT TABXYd ,5 ) ; "2- Move
adius "
9325 PRINT TABXYd,  6 ) ; "  wi th

It '

the pen to the po in t  on the outermost q r i d  r

the g r id  angle of " j Lx ( l ) ; "

9330
9335
ad ius .
9340
9345
9350
9355
9360
9365
ad ius .
9370
9375
9380
9385
9390

ELSE
PRINT TABXYd ,5 ) "2- Move the pen to any po in t  on the outermost g r id  r

END IF
BEEP
DIGITIZE D ig i p t  (1 ,2 ,1) ,D ig i p t  ( 2 , 2 ,1 )
Fac to r= l
IF F laq î  (9 )="N0" THEN

PRINT TABXYd ,5 ) ; "3- Move the pen to any po in t  on the innermost g r i d  r

PRINT TABXY(1,6);"
BEEP
DIGITIZE D iq i p t  ( 1 ,3 ,1 ) ,  D i g i p t  (2, 3,1)

END IF
RETURN

9395 ! \
9400 Dig i :  ! > DIGITIZING ROUTINE TO TRANSFER FRAME SIZE FROM THE PLOTTER
9405 ! /
9410 VIEWPORT 0 ,152,0 ,100
9415 WINDOW 0 ,152 ,0  1Û0
9420 K XK+1
9425 IF K=1 THEN
9430 PRINT CHR$ (12 ) ; "Move to the des i r ed  LOWER LEFT corner  of the innermost
frame ( i .e. g r i d ) "
9435 PRINT TABXY( 1 ,3 ) ; "Not e that t h i s  frame w i l l  be spanned by the en te red  g
r i d  po in t  locat  ions"
9440 ELSE
9445 PRINT CHR$ (12 ) ; "Move to the des i r ed  LOWER LEFT corner  of t h i s  new frame

9450 END IF
9455 PRINT "Press 'ENTER' on the p l o t t e r "
9460 BEEP
9465 DIGITIZE Diq ipt  (1 , 1 ,K) ,Dig ip t (2 , 1 ,K)
9470 PRINT TABXYd ,6 ) , Now move to the des i r ed  UPPER RIGHT corner  of th i s  fram
e"
9475 PRINT "Press 'ENTER' on the p l o t t e r "
9480 BEEP
9485 DIGITIZE Dig ip t ( 1 ,2 ,K) ,Diq ip t (2 ,2 ,K)
9490 Kmax=K
9495 RETURN
9500 Framing  : !
9505 IF F laq= l  THEN
9510 FOR R=2 TO Kmax
9515 GOSUB Frame
9520 NEXT K
9525 ELSE
9530 GOSUB Frame
9535 END IF
9540 VIEWPORT 0 ,152.0 ,100
9545 WINDOW 0 ,152,0 ,100



9550
9555
9560
9565
9570
9575
9580
9585
9590
9595
o so
9600
9605
9610
9615
9620
9625
9630
9635
9640
9645
9650
9655
9660
9665
9670
9675
9680
9685
9690
9695
9700
9705
9710
9715
9720
9725
9730
9735
9740
9745
9750
9755
9760
9765
9770
9775
9780
9785
9790
9795
9800
9805
9810
9815
9820
9825
9830
9835
9840
9845
9850
9855
9860
9865
9870
9875
9880
9885
9890
9895
9900
9905
9910
9915
9920
9925
9930
9935
9940

RETURN
Frame:  !

UIEWPORT 0 ,152 ,0 ,100
WINDOW 0 ,152 ,0 ,100
UIEWPORT D ig i p t ( l , l ,K )  ,D ig i p t ( l , 2 ,K )  ,D ig i p t ( 2 , l ,K )  ,D ig i p t ( 2 ,2 ,K )
FRAME
RETURN

Cosmet i c s :  !
IF P lo t_ f l ag= l  THEN

PRINT CHR$(12 ) ; " IF  p l o t t i ng  paper
immed l a te l y "

PRINT "P ress  CONTINUE when
BEEP
PAUSE

END IF
LORG 5
CLIP OFF
DEG
PRINT CHR$(12)
IF F lag$  (2 )= "YES"  THEN

CSIZE
FOR 1=1 TO Imax

FOR J=1 TO Jmax
IF Form$ 11 ,5 I = "POLAR" THEN

has not been p l aced  on the p l o t t e r ,  d

ready

.6

X=Ly (J ) *COS(Lx (D )
Y=Ly( J ) *S IN (Lx  ( I ) )

ELSE
X=Lx ( I )
Y=Ly (J )

END IF
MOUE X.Y
LABEL "+"

NEXT J
NEXT I

ELSE
IF F laq$  ( 1 )=" YES" THEN

CSIZE Char s i ze ,  .45
ON ERROR GOTO 9795
FOR 1=1 TO Imax

FOR J=1 TO Jmax
IF Form$ 11 ,5 ] = "POLAR" THEN

X=Ly ( Jmax- J + 1 ) *COS(Lx  ( I ) )
Y=Ly( Jmax -J+1  ) *S IN (Lx  ( I ) )

ELSE
X=Lx( I )
Y=Ly( Jmax -J+1  )

END IF
MOUE X,Y
LABEL USING "DDDD. DDD" ;F( ( I -  1 )*  Jmax + J )
GOTO 9800
LABEL F( ( 1-1 ) * Jmax+J  ) .

NEXT J
NEXT I

END IF
END IF
PENUP
IF F lag$ (5 )=" YES" THEN

IF Form$="POLARSEC" THEN
St= I s t ep *Ly (  Jmax ) / Ly (  1 )
CALL A rcp lo t  ( Ly ( l )  ,Lx ( 1 ) ,Lx ( Imax ) ,St  )
X=Ly( Jmax )*COS(Lx  ( Imax ) )
Y=Ly ( Jmax ) *S IN (Lx  ( Imax )  )
DRAW X.Y
St = - I s t ep
CALL A rcp lo t ( Ly ( Jmax )  , Lx ( I  max) , Lx ( l )  .S t )
X=Ly( 1 ) *COS(Lx ' ( l  ) )
Y=Ly( 1 ) *S IN (Lx  ( 1 ) )
DRAW X,Y
PENUP

ELSE
IF Form$="POLARANN" THEN

St= I s t ep *Ly  ( Jmax ) / Ly  ( 1 )
CALL. Arcp lo t  (Ly ( 1 ) , 0 ,360 ,St )
PENUP
CALL Ar cp l o t ( Ly  ( Jmax ) ,  0 , 360 ,  I s t ep )

ELSE
IF Form$="CARTESI  AN" AND P lo t_ f l aq= l  THEN

UIEWPORT 0 .152 ,0 ,100  T\
WINDOW 0 ,152 ,0 ,100  ! \

\LABEL
/POINT

>DRAW POLAR ANNULAR FRAME

PLOT WITH GRID
IDENTIFIERS

\LABEL PLOT WITH
>DATA VALUES

\DRAW POLAR
/SECTOR FRAME



UIEWPORT Ud )  ,U (2 )  ,U (3 )  ,U (4 )
FRAME
WINDOW Ud)  ,W(2)  ,W(3) ,W(4)
CLIP OFF

END IF
END IF

END IF
END IF
T ic= (Lx (  I max ) +Ly( Jmax ) -Lx  ( l ) - Ly  (1 ) ) / 100
IF F lag *  (6 )= "YES"  AND Form$="CARTESIAN" THEN

CSIZE Char s i ze .  .45
LORG 6 !
FOR 1=1 TO Imax !

MOUE Lx(  I ) , Ly ( l  ) !
DRAW Lx ( I ) , Ly ( l  ) -T i c  I
LABEL Lx ( I )  !

NEXT I I
LORG 8 I
FOR J=1 TO Jmax !

MOUE Lx ( l ) , Ly ( J )  !
DRAW Lx ( 1 ) -T i c  ,Ly ( J ) !
LABEL Ly ( j ) /Fac to r  I

NEXT J !
END IF !,
CSIZE Char s i ze .  .45
IF P lo t  F lag=0  THEN

CSIZE 2 .7 , . 45
END IF
IF F lag *  (7 )= "YES"  THEN

LORG 3
MOUE W(1 ) ,W(3 )
LABEL " "
IF F lag *  (6 )= "YES"  AND Form$="CARTESIAN" THEN LABEL " "
LABEL F i l e$&"  "&DATE* (TIMEDATE )&" "8,TIME$ (TIMEDATE)
LABEL "DAMPING = "&UAL* (Damp )&" NORMALIZING = "&UAL$(Avq)

END IF y

PENUP
RETURN

9945
9950
9955
9960
9965
9970
9975
9980
9985
9990
9995
10000
10005
10010
10015
10020
10025
10030
10035
10040
10045
10050
10055
10060
10065
10070
10075
10080
10085
10090
10095
10100
10105
10110
10115
10120
10125
10130

\DRAW CARTESIAN FRAME

\LABEL PLOT AXES WITH
>GRID POINT LOCATIONS

/ON THE CARTESIAN GRID

10135 T i t l e :  !
10140 Lo rg=5
10145 CSIZE Char t i t l e ,  .45
10150 DEG
10155
10160

PRINT TABXY(20 , l )  ; ">>>>  T ITLE
PRINT CHR$ (12 ) ;CHR$ (132 ) j TABXYd  ,3 ) : "To

en te r  0 For LORG (be low) . "s imp l y
10165
10170
□ "

PRINT CHR$(128)
PRINT TABXY(1 ,5 ) ; "  For more i nFo rma t i on  on the LORG command, reFer

10175
10180
10185
EXECUTE
10190
10195
10200
10205

PRINT TABXYd  ,6 ) ; " the Bas i c  Language ReFe rence . "
PRINT TABXY( 1 ,8 ) " These l abe l s  may be p l aced  anywhere  on the pape r . "
PRINT TABXYd ,  9) j "  Fu r t he rmore ,  one may p ress  the PAUSE bu t t on ,  and
any o the r "
PRINT TABXYd ,  10) ; " p l o t t  inq command, ( e .q .  PEN, CSIZE,  MOUE, LDIR,  e t c . ) "
PRINT TABXYd  , 11 ) ; "By p ress inq  CONTINUE,' programme run is  resumed?"
PRINT TABXYd ,  12 ) ;RPT$( " - " ,  80)
BEEP

10210
10215

1 220
10225
10230
10235
10240
10245
10250
10255
10260
10265
on the
10270

PRINT TABXY( 1 , 18 ) "En te r  the des i r ed  l abe l  o r i g i n  pos i t i on  index  (LORG) . "
INPUT "By p ress ing  CONTINUE the deFau l t  va lue  i s  ob ta i ned  ( LORG=5 ) . " , Lo

IF Lo rg=0  THEN 10325
IF Lo rg<0  OR Lo rg>9  THEN

PRINT "T ry  aqa in . "
BEEP
GOTO 10215

END IF
LORG Lor g
BEEP
INPUT "En te r  the se lec ted  cha rac te r  s t r i nq  to be p lo t  ted . " ,St r inq$
PRINT CHR* ( 132 ) ;  TABXYd ,  14 ) ;  "MOUE the pen ' t o  the des i r ed  o r i g i n  l oca t i on
aper . "
PRINT CHR$(128)

10275 PRINT TABXY ( 1 , 15 ) ; " When ready ,  p ress  CONTINUE."
10280 BEEP
10285 PAUSE
10290 READ LOCATOR X,Y
10295 MOUE X.Y
10300 LABEL S t r i ng *
10305 PENUP
10310 PRINT TABXYd ,  14) :RPT$( "  " , 80 )
10315 PRINT TABXY (1 ,  15 )RPT$( "  " 80 )

LABEL ING <<<<"
qu i t  the t i t l e  l abe l i ng  p rocess

t



10320
10325
10330
10335
10340
10345
10350
10355
10360
10365
10370
10375
10380
10385
10390
10395
und .F laq  3d)
10400 ’OPTION BASE 1

COM
COM
COM

GOTO 10215
OFF ERROR
LDIR 0
RETURN

In te rup t  : I n t e rup t=2
SUBEND

Cross_se tup  : 1st  l eve l  SUBROUTINE TO DETERMINE SPLINE
COEFFICIENTS FOR BOTH THE TRANSUERSE AND
THE LONGITUDINAL CROSS PLOTS

SUB Cross_se tup  (Avghe i gh t  ,Avg ,S lope  ,Damp ing ,F l ag$  , INTEGER Norm_f lag ,R igh tbo

10400 '
10405
10410
10415
0 ) ,Xs tep
10420 COM

/Gen /  Lx (*  ) , Ly ( *  ) ,Form$ , INTEGER Imax,  Jmax
/Gen2 /  F ( * )
/Ho r i z /  C rossho r  ( 50 ,51  ) ,  Ahor ( 50 ,50  ) ,Bhor  ( 50 ,50  ) ,Chor  ( 50 ,50  ) ,Dho r  ( 50 ,5

/Ue r t  i ca l /  Cross  ve r (126 ,  50) , Aver ( 126 ,50 )  , Bver ( 126 ,5  0) ,Cver  ( 126 ,50 ) ,Dv
er ( 126 ,50 ) , Ys tep
10425 ■' ·
10430
10435
10440
150)
10445
10450
10455
10460
10465
10470
10475
10480
10485
10490
10495
10500
10505
10510
10515
10520
10525
10530
10535
10540
10545
10550
10555
10560
10565
10570
10575
10580
10585
10590
10595
10600
10605
c ( * ) ,Dd (» )  .Num)
10610 ’
10615
10620
10625
10630
10635
10640
10645
10650
10655
10660
10665
10670
10675
10680
10685
10690

U / } I

COM / I n te rup t /  INTEGER In te rup t
COM /Damp ing /  Phor ( *  ) ,Qhor (» ) ,Pve r  ( *  ) ,Qver  ( * )
COM /Change /  Fac to r  .D i s to r t  .Gamma
DIM Aa ( 150 ) ,Bb ( 150 ) ,Cc ( 150 ) ,Dd ( 150 ) ,Ho r_c ross  ( 150 ) ,Ue r_c ross  ( 50 ) ,Yde r i v l (

REAL A rea ,  Base area .Upper  ,Uo lume ,X_d i f f ,X i n  ,Lz ( 150 )
INTEGER I , J ,K ,H,  Uer t  ,Num,Num_p l o t s  .F l ag
ON KEY 9 LASEL 15INTERUPT",  15 GOTO In te rup t  1

FOR 1=1 TO Imax
Lz ( I )=Lx ( I )

NEXT I
IF Form$="POLARANN11 THEN

Lx ( Imax + 1 )=360+Lx  ( 1 )
Lz ( Imax+1  )=Lx ( Imax+1  )
FOR K=2 TO Imax*2

Lz (K+ Imax )=Lz (K+ I max- 1 ) +Lz (K ) -Lz  (K - l  )
NEXT K
Num=Imax*3 | \

ELSE
Num= Imax

END IF
FOR J=1 TO

! \CREATE OUERLAP IN ANGULAR
! > CO-ORDINATE FOR POLAR
! / ANNULAR PLOTS TO GIUE
! /THREE REPEATED DATA CYCLES

! > STORE NUMBER OF ELEMENTS
I /TO BE FITTED BY THE SPLINE

Jmax
FOR 1=1 TO Imax

Hor_c ross  ( I )  =F ( I * Jmax -J+ l ) * l .  000001
Crossho r  (J , I )=Hor c ross ( I )

NEXT I
IF Form$="POLARANN" THEN ! \

FOR K=1 TO Imax»2
Hor c ross  (K+ Imax )=Hor c ross (K ) !

NEXT R “ !
END IF !

! COMPUTE THE BOUNDARY SLOPES REQUIRED BY THE RATIONAL SPLINE
Yder i v l  ( 1 ) = (Ho r_c ross  (2 ) -Ho r_c  ross ( 1 ) ) / (  Lz (2 ) - Lz  ( 1 ) )
Yde r i v 1 ( Num ) = ( Ho r c ross (Num) -Ho r  c ross (  Num-1) ) /  (Lz ( Num)-Lz  ( Num- 1 ) )

ÎXCOMPUTE THE TRANSUERSE CROSS PLOT
I/FOR EACH TRANSUERSE SET OF DATA

CALL Rasp 11 (Lz (* ) ,Ho r_c ross  ( * ) , Pho r ( * ) , Qho r ( * ) ,Yde r i v l  ( * ) , Aa (*  ) , Bb ( * ) , C

I \SET UP DATA AS A SERIES OF
I / TRANSUERSE DATA SETS

! \OUERLAP THE MEASURED PARAMETER IN
I >THE CIRCUMFERENTIAL DIRECTION
! /FOR THE ANNULAR PLOTS

■ MU I I I  7

IF I n te rup t= l  THEN In te rup t l
IF Form$-  POLARANN" THEN

Crossho r  (J , Imax+ l )=Crossho r ( J , l )
FOR K=1 TO' Imax

Ahor ( J ,K )=Aa  ( Imax+K)
Bhor ( J ,K)=Bb  ( Imax+K)
Chor ( J ,K ) =Cc ( Imax+K)
Dhor (: J ,K )=Dd(  Imax+K)

NEXT K '
ELSE

FOR K=1 TO Num-1
Ahor ( J ,K)=Aa  (K)
Bhor ( J ,K )=Bb (K )
Chor (J ,K)=Cc (K)
Dhor ( J ,K )=Dd(K )

NEXT K
END IF

\ USE INNER CYCLE OF
> OUERLAPPED SPLINE FOR

/ THE POLAR CIRCUMFERENTIAL
CROSS PLOTS

\STORE RATIONAL SPLINE COEFFICIENTS
/FOR THE TRANSUERSE CROSS PLOTS



10695 NEXT J
10700 OFF KEY
10705 IF Form$="POLARANN" THEN Imax= Imax+ l  !
10710 ON KEY 9 LABEL " INTERUPT" , 15 GOTO In te rup t2
10715 Num p 1 ot s= INT( Imax* ( 1 . 8+57 . 5 / Imax -81  . 5 / (  I max* Imax ) ) )
10720 IF Tmax>25 THEN Num p l o t s=75+  Imax IXCOMPUTE X-INCREMENT BETWEEN THE
10725 Xs t ep= (Lx ( Imax ) - Lx  (T) ) /Num_p  lo t  s ! > LONGITUDINAL CROSS PLOTS AND
10730 R igh tbound=Num p lo t s+1  1/CALCULATE THE TOTAL NUMBER OF THEM
10735 Yst ep= (Ly ( JmaxT-Ly (  1 ) ) / 20
10740 Ue r t=0
10745 M=0
10750 ! \
10755 ! \ LOOP TRAUERSING (at  a F ine i nc remen t )  FROM RIGHT
10760 I \TO LEFT, INTERPOLATING ALONG EACH OF THE TRANSUERSE
10765 ! /CROSS PLOTS, TO OBTAIN LONGITUDINAL SETS OF HEIGHTS
10770 ! / WHICH THEN GENERATE LONGITUDINAL CROSS PLOTS.
10775 1/
10780 FOR X in -Lx ( l )  TO Lx ( Imax ) +Xs tep /100  STEP Xstep
10785 FOR I=M+1 TO Imax -1  ! \
10790 IF Lx ( I )>X in  THEN 10800 ! \SELECT APPROPRIATE TRANSUERSE
10795 NEXT I I /GRID INTERVAL
10800 M= I -1  ! /
10805 Ue r t=Uer t+ l
10810 X_d i FF=X in -Lx  (M)
10815 Upper=Lx  (M+l ) -Lx  (M)
10820 ! !  -------DETERMINE HEIGHTS ALONG THE TRANSUERSE CROSS PLOTS -------
10825 FOR J=1 TO Jmax
10830 Uer c ross  ( J ) = FNRasp 1 in t ( Ah or ( J ,M) ,Bhor  (J ,M) ,Chor  ( J ,M ) ,Dhor ( J ,M) ,Phor (
M) ,Qho r (M) ,X  d iTT ,  Uppe r )
10835 C rossve r  (Ue r t  , J )=Uer c ross (J )
10840 NEXT J
10845 ! COMPUTE THE BOUNDARY SLOPES REQUIRED BY THE RATIONAL SPLINE
10850 Yder i v l  ( 1 )= (Uer c ross  (2 ) -Ue r_c ross  ( 1 ) ) / ( Ly  (2 ) - Ly  ( 1 ) )
10855 Yde r i v l ( Jmax )= (Ue r_c ross (Jmax ) -Ue r  c ross  (J max-1 )  ) / ( Ly (  Jmax ) - Ly (  Jmax- 1 ) )
1086 0 IXCOMPUTE THE LONGITUDINAL CROSS PLOT RESULTING FROM’ THE
10865 ! /INTERPOLATED HEIGHTS ALONG THE TRANSUERSE CROSS PLOTS
10870 CALL Rasp 11 ( Ly ( *  ) , Uer c ross  (*  ) ,Pve r  ( *  ) ,Qver  ( *  ) , Yder i v l  (*  ) ,Aa ( *  ) ,Bb ( *  ) ,C
c ( * ) , Dd ( * ) , Jmax )
10875 IF I n te rup t= l  THEN In te rup t2
10880 Area=0
10885 FOR K=1 TO Jmax-1
10890 Ave r (Ue r t  ,K )=Aa (K )  ! \
10895 Bver (Uer t ,K )=Bb  (K) I \STORE RATIONAL SPLINE COEFFICIENTS
10900 Cve r (Ue r t  ,K )=Cc (K )  ! / FOR LONGITUDINAL CROSS PLOTS
10905 Dve r (Ue r t  ,K )=Dd(K )  ! /
10910 Uppe r=Ly (K+ l  ) - Ly (K )
10915 New=FNArea ( Aa (K) .Bb (K )  ,Cc (K )  ,Dd (K )  ,Pve r (K )  .Qve r (K )  .Uppe r )
10920 IF Form$ [ 1 ,5J= "  POLAR" THEN New=New* (Ly (K+ 1 ) +Ly (K) )
10925 Area=Area+New
10930 NEXT K
10935 IF Ue r t= l  OR Ue r t=R igh tbound  THEN A rea=Area /2
10940 Uo lume=Uo lume+Area
10945 NEXT Xin
10950 Uo lume=Uo l ume*Xs tep /Fac to r  ! \
10955 Base_a rea=  (Lx ( Imax ) -Lx  ( 1 ) ) *  (Ly (  Jmax ) - Ly (  1 ) ) /Fac  to r  ! \
10960 IF FormS [ 1 ,51=  "POLAR" THEN I \ COMPUTE
10965 Uo lume=Uo l ume*P I /360 /Fac to r  ! >AUERAGE
10970 Base_area=Base a rea *  (Ly (  Jmax ) +Ly( 1 ) ) *P I / 360 /Fac  tor  I / HEIGHT
10975 END IF ~ ! /
10980 Avqhe i qh t=Uo  l ume /Base_a rea  ! /
10985 PRINT CHRS(12)
10990 PRINT "The computed  vo lume is  " jUo lume
10995 PRINT "Over a Base area oF " ;Base  area
11000 PRINT "G i v i nq  an ave raqe  he iqh t  o f  " jAvqhe igh t
11005 IF No rm_F lag= l  THEN ‘
11010 PRINT "Data  has been no rma l i zed  by a Fac to r  oF " ;Avq
11015 END IF
11020 IF F lag$="YES"  AND F laq=0  THEN
11025 ON TIMEOUT 7 . . 5  GOSUB T imeou t
11030 PRINTER IS 701
11035 PRINT " "
11040 PRINT "The p l o t t i ng  oF the above da ta  set w i t h  a damp ing  Fac to r  oF " ;Da
mping
11045 PRINT "g i ves  the Fo l l ow ing  resu l t s : "
11050 PRINT " "
11055 F lag= l
11060 GOTO 10990
11065 END IF
11070 OFF TIMEOUT
11075 PRINTER IS 1



11080 SUBEXIT
11085 I n te rup t  1: l n t e rup t=2
11090 SUBEXIT
11095 I n te rup t2  : I n t e rup t= l
11100 SUBEXIT
11105 Timeout  : !
11110 CALL P r i n te r se t
11115 ON TIMEOUT 7 , . 5  GOSUB Timeout
11120 RETURN
11125 SUBEND
11130 I
11135 I
11145 1 I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
11150 ! !  »
11155 ! !  C rosso lo t  : 1st l eve l  SUBROUTINE TO FIND CONTOUR POINTS *
11160 I !  *
11165 ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
11170 SUB Cross p lo t  (Xcont (*  ) ,Ycont  (* ) .Leve 1 , INTEGER Pcount (*  ) , L , L imax  )
11175 COM /Gen/  Lx (* ) , Ly ( *  ) , Form!  , INTEGER I max , Jmax
11180 COM /Ho r i z /  Crossnor  (*  ) , Ahor (*  ) ,Bhor (* ) ,Chor (♦ ) ,Dhor (* ) ,Xs t ep
11185 COM /Ve r t i ca l /  C rossve r  ( * ) , Aver (*  ) ,Bver (*  ) ,Cver (*  ) ,Dver (* ) ,Yst ep
11190 COM /Fo rm/  INTEGER Le f t  jo in (50 ) , R ight  j o i n (50 )
11195 COM /Bounds /  INTEGER LeTt (* ) ,Ri gnt (* ) , Ce Ft bound ,R ight  bound , L i ne f  lag
11200 COM / I n te rup t /  INTEGER In te rup t
11205 COM /Damp ing /  Phor (* ) , Qhor ( * ) , Pve r (* ) ,Qver (* )
11210 REAL Y(20 ) ,X bo t (50 ) ,X t op (50 ) , W (4 )
11215 REAL Bot ,L i  , Top , Upper , 7 i n
11220 INTEGER G ,H, I , J ,Κ,π ,N .Count , L i  save (50 ) .New .Old .Bo t c t ,Top  c t ,Good ,Ue r t
11225 INTEGER Lé f t f l ag  ~ “
11230 ON KEY 9 LABEL " INTERUPT" , 15 GOTO In te rup t
11235 FOR 1=1 TO 50 ! \
11240 Lef t _ j o  in(  I ) = 0 ! X
11245 R igh t  j o i n t  I ) = 0 ! X IN IT IAL IZE  FLAGS AND COUNTERS
11250 NEXT I ! /
11255 Bo t_c t=0  ! /
11260 Top ct=0 ! /
11265 PRINTER IS 1
11270 BEEP
11275 PRINT TABXY (42 , 1 ) , "CALCULATING CONTOUR LEVEL " ; Leve l ; "
11280 |X
11285 ! >LOOP TO OBTAIN CONTOUR POINTS ALONG THE BOTTOM BOUNDARY
11290 ! /
11295 FOR 1=1 TO Imax-1
11300 Upper=Lx(  I + 1 ) - Lx (  I )
11305 CALL I n te rpnew(W(*  ) ,Lx ( I ) ,Ahor ( 1 , 1 ) ,Bhor ( 1 , 1 ) ,Chor ( 1 , 1 ) ,Dhor ( 1 , 1 ) ,Phor (
I )  .Qho r ( I )  . Leve l ,  0, Upper .Good)
11310 IF I n te rup t= l  THEN In te rup t
11315 IF Bot c t oO  AND GoodoO THEN ! \
11320 IF PROUND(X_bot (Bo t_c t  ) -W( l )  , - 6 )=0 . THEN ! x
11325 Good=Good-l I \ CHECK FOR ROUND-OFF
11330 FOR K=1 TO Good I \ ERROR AND DISMISS
11335 W(K)=W(K+1) I /POSSIBLE EXTRANEOUS
11340 NEXT K I /BOTTOM BOUNDARY POINT
11345 END IF 1 /
11350 END IF ! /
11355 FOR K=1 TO Good 1 \
11360 X bo t (Bo t  c t+K)=W(K) ! > STORE BOTTOM BOUNDARY POINTS
11365 NEXT K 1 /
11370 Bot c t=Bo t  ct+Good I TOTAL NUMBER OF BOTTOM BOUNDARY POINTS
11375 NEXT T
11380 IF Bot ct>0 THEN ! \
11385 Bot=X_bot  ( 1 ) I X
11390 G=1 ! \ IN IT IAL IZE  BOTTOM BOUNDARY VARIABLES
11395 ELSE I /FOR USAGE IN THE SUBROUTINE 'O rde r '
11400 Bo t=Lx ( l ) - l  ! /
11405 G=0 ! /
11410 END IF
11415 ! \
11420 ! >LOOP TO OBTAIN CONTOUR POINTS ALONG THE TOP BOUNDARY
11425 ! /
11430 FOR 1=1 TO Imax-1
11435 Upper=Lx ( I + 1 ) -Lx ( I )
11440 CALL I n te rpnew(W(* ) , Lx ( I ) ,Aho r ( Jmax , I ) ,Bho r ( Jmax , I ) ,Cho r ( Jmax , I ) ,Dho r ( J
max , I ) , Phor ( I ) , Qhor ( I ) , Leve 1 , 0 , Up per ,Good )
11445 IF I n te rup t= i  THEN In te rup t
11450 IF Top ct<>0 AND GoodOO THEN IX
11455 IF PROUND(X top (Top  et )-W( 1 ) , -6 ) = 0 . THEN I X
11460 Good=Good-l I X CHECK FOR ROUND-OFF
11465 FOR K=1 TO Good I X ERROR AND DISMISS
11470 b l (K)=U(K+l )  I /POSSIBLE EXTRANEOUS



11475
11480
11485
11490

NEXT K
END IF

END IF
FOR K=1 TO Good

11495
11500
11505
11510

X top (Top et +K ) = W(K)
NEXT K

! / >STORE TOP BOUNDARY POINTS

Top
NEXT T

c t=Top_c t  +Good ! TOTAL NUMBER OF TOP BOUNDARY POINTS

11515 IF Top c t>0  THEN
To|D = X_t op ( 1 )

ELSE
Top=Lx ( 1 ) -1
H=u

END IF

11520
11525
11530
11535
11540
11545
11550 IF L>2 AND L ine f l agOO THEN !

IF Lef t ( 1 ) >=Lef t (2 ) THEN LeF tbound=Le f t  ( 1 ) !

ENcf I F* < R i gh t  (2 ) THEN R igh tbound=R igh t  ( 1 ) + 1 !
Le f t  (2 )=Le f  t ( 1 )
R igh t  (2 )=R igh t  ( 1 ) !
LeF tF lag=0  !
X in= (LeF tbound - l ) *Xs tep+Lx ( l )

! \MAIN LOOP OBTAINING CONTOUR POINTS FROM
i /ONE LONGITUDINAL CROSS PLOT AT A TIME

11555
11560
11565
11570
11575
11580
11585
11590
11595
11600
11605
11610
11615
11620
11625
11630
(Ue r t  ,K)
11635
11640
11645
11650
11655
11660
11665
11670
11675
11680
11685
11690
11695
11700

FOR Uer t=LeF tbound  TO R igh tbound
Coun t=0
FOR K=1 TO Jmax-1

Uppe r=Ly (K+ l  ) - Ly (K )
CALL I n te rpnew( i

, f VC I \ r\ ? , UfVC I S ΓΧ / , l_c VC L , u , uuuc i  .
IF I n te rup t= l  THEN In te rup t
IF Count <>0 AND GoodOO THEN

IF PROUND(Y(Count ) -W( l )  , - 6 )=0 .  THEN
Good=Good-  1
FOR N=1 TO Good

W(N)=W(N+1)
NEXT N

END IF
END IF
FOR N=1 TO Good

Y(Count  +N)=W(N)
NEXT N
Count=Count+Good

NEXT K

! \F IND
Uppe r=Ly (K+ l ) - Ly (K )  ! /AT A
CALL I n te rpnew(W(*  ) . Lv (K )  , Aver (Ue r t  ,K) ,Bver  (Ue r t  ,K) , Over (Ue r t  ,K) ,Dver

Pve r (K ) ,Qve r (K )  . Leve l ,  0,  Upper .Good) ’ ’

CONTOUR POINTS FROM ONE GRID INTERUAL
TIME ON THE CURRENT CROSS PLOT

I > STORE CONTOUR POINTS
! /  CURRENT LONGITUDINAI .

! TOTAL NUMBER OF CONTOUR POINTS ON THE CROSS PLOT

FROM THIS
CROSS PLOT

11705
11710
11715
11720
11725
11730
11735
11740
11745
11750
11755
11760
11765
11770
11775
11780
11785
11790
11795
11800
11805
11810
11815
11820
11825
11830
11835
11840
11845
11850
11855
11860
11865

IF Coun t>0  AND Y ( l )=Ly ( l )  THEN
FOR N=2 TO Count

Y (N-1 )=Y(N)
NEXT N
Coun t =Coun t - 1

END IF
IF Coun t>0  AND Y(Count  )=Ly (  Umax )
IF LeF tF laq=0  AND Count<>0  THEN

LeF tF lag= l
LeF t ( l ) =Ue r t

END IF
IF Coun tOO THEN R iqh t  ( 1 ) =Uer t
IF Bot ct>G THEN

IF X bot (G+l  ) >=X in -Xs tep  AND X bo t (G+ l )<X in  THEN
G=G+2
IF G>Bot ct  THEN

Bo t=LxT l ) - l
G=Bot c t

ELSE
Bot=X bo t (G )
GOTO T1765

END IF
END IF

END IF
IF Top c t>H THEN

X CHECK IF THERE ARE PAIRS OF
XBOUNDARY POINTS BETWEEN
/CONSECUTIUE LONGITUDINAL

/ CROSS PLOTS . . .

t op (H+ l  ) >=X in -Xs  tep AND X_ top (H+ l  XX in  THEN
H=H + 2'
IF H>Top ct THEN
Τορ= ί χ7 Ί  ) - 1
H=Top ct

ELSE “
Top=X_top  (H)
GOTO 11825

I / TOP BOUNDARY POINT
I /
! /

! \ IN IT I  ALIZE TOP BOUNDARY UARIABLES
! /FOR USAGE IN THE SUBROUTINE Orde r '
! /
! /

CHECK AREA
AUAILABLE FOR
FURTHER CONTOUR
LINES BASED ON THE
ON THE LOCATION
OF THE PREU I OUS
CONTOUR LINES

X CHECK FOR ROUND-OFF
X ERROR AND DISMISS
/POSSIBLE EXTRANEOUS

/ CONTOUR POINT AT THE
INTERUAL BOUNDARIES

THEN Coun t=Coun t - l

! \KEEP TRACK OF FLAGS AND INDICES
! >TO LOCATE AREA AUAILABLE FOR
! / FURTHER CONTOUR LEUELS

. . . IF THIS IS THE CASE, THEN
THEY FORM A CONTOUR LINE
BETWEEN THEM



11870 END IF
11875 END IF
11880 END IF
11885 IF X in=Lx ( l )  THEN
11890 FOR Li  = l TO Count
11895 Xcont (L i  , 1 )=Xin
11900 Ycont (L i  , 1 ) =Y (L i  )
11905 Pcoun t (L i )= l
11910 L i  save (L i )=L i
11915 NEXT“Li
11920 Limax=Count
11925 01d=Count
11930 ELSE
11935
11940 New=Count

! ORDER NEW POINTS WITH EXISTING LINES
THE NUMBER OF CONTOUR
ORDERED ON THIS

!\KEEP TRACK OF
! >POINTS TO BE

11945 ! /CURRENT LONGITUDINAL CROSS PLOT
11950 CALL Order (Le ve 1 , Xcon t (*  ) .Ycont  (* ) ,X in  , Y(* ) ,Xs tep ,Bo t .Top,  New, O ld ,  Lim
ax .Pcount  (*  ) .L i  save (* ) , Uert )
11955 IF Tn te rup t= l  THEN In te rup t  1CHECK INTERUPT FLAG
11960 !\SAUE NUMBER OF CONTOUR POINTS (HAUE ALL BEEN ORDERED) ON
11965 01d=New ! >THE CURRENT LONGITUDINAL CROSS PLOT TO AID IN ORDERING
11970 ! /  THE CONTOUR POINTS ON THE NEXT LONGITUDINAL CROSS PLOT
11975 IF Bo t<Lx ( l )  AND G<Bot_ct THEN | \
11980 G=G+1 ! \
11985 Bot=X_bot (G)  ! \
11990 END IF ! \RECHECK TOP AND BOTTOM
11995 IF Top<Lx ( l )  AND H<Top ct THEN ! /BOUNDARY CONTOUR POINTS
12000 H=H+1 ! /
12005 Top=X top (H)  I /
12010 END IF ! /
12015 END IF
12020 X in=X in+Xstep
12025 NEXT Uert ! !— OBTAIN NEXT CONTOUR POINTS FROM NEXT UERTICAL CROSS PLOT
12030 IF Limax=0 AND L ine f l aq= l  THEN L ine f l aq=2
12035 IF L imaxOO AND L ine f l aq=0  THEN L ine f l aq= l
12040 SUBEXIT
12045 I n te rup t  : I n t e rup t  = l
12050 SUBEND
12055 !
12060 !
12065 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
12070 ! !  «
12075 ! !  Order : 2nd l eve l  SUBROUTINE TO ORDER INTERPOLATED POINTS *
12080 ! ! *
12085 ! I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
12090 SÙB Order (Leve 1 .Xcont ( * ) .Ycont ( * ) ,Xsave ,Y( *  ) ,Xs tep , Bo t , Too , INTEGER New. Old ,
L i  .Pcount  (*  ) , L i  save (*  ) .Uer t  ) '
12095 OPTION BASE 1
12100 COM /Gen/  Lx (* ) , Ly ( *  ) ,Form$ , INTEGER Imax.Jmax
12105 COM /Form/  INTEGER Le f t  j o i n ( * ) ,R iqh t  i o i n ( * )
12110 COM / I n te rup t /  INTEGER Tn te rup t  ' ~
12115 REAL U1 (2 ) ,U2 (2 ) .Keepx (50 ) .Keepy (50 )
12120 REAL Anq 1 e .Check .Dis t ,D is  11 , Di s 12 ,Py , Y1 , Y2 , Yt es t
12125 INTEGER’ H, J ,K , N, Temp I i save ( 50 ) .Number .Next , S ta r t  ,S top
12130 ON KEY 9 LABEL " INTERUPT" , 15 GOTO In te rup t
12135 ! \
12140 I > CHECK IF NEXT BOTTOM BOUNDARY POINT LIES WITHIN MINOR X-INTERUAL
12145 1/
12150 IF Old=0 AND New=0 THEN
12155 IF Bot >=Xsave-Xstep AND Bot<=Xsave THEN
12160 IF Top>=Xsave-Xstep AND Top<=Xsave THEN
12165 L i=L i+ l
12170 Y l» (Ly ( l )+Ly (2 ) ) / 2
12175 Y2= (Ly (3max5+Ly (Jmax - l ) ) / 2
12180 Xcont (L i  , 1 ) = Bot
12185 Ycont (L i  , 1 )=Ly(  1 )
1219 0 CALL Ne woo i n t s  ( Y1 ,Y2 , Xsave .Keepx (* ) , Keepy (* ) . Leve l  , Number ,Uer t )
12195 FOR N=1 TO Number
12200 Xcont (L i  ,N+1 )=Keepx(N)
12205 Ycont (L i  ,N+1 )=Keepy(N)
12210 NEXT N
12215 Pcount (L i  )=N+1
12220 Xcont (L i  ,N+1 )=Top
12225 Ycont (L i  ,Ν+l )=Ly(Jmax )
12230 END IF
12235 END IF
12240 SUBEXIT
12245 END IF
12250 S ta r t= l
12255 Nex t= l

\ EACH POINT ON THE LEFT BOUNDARY
> MUST START ITS OWN LINE AND HENCE

/ THE SUBROUTINE 'O rde r '  DOES NOT NEED
TO BE ACCESSED



12260 Stop=New
12265 IF Bot>=Xsave-Xstep AND Bot<Xsave THEN
12270 IF Old=0 THEN Bot_start
12275 IF New=0 THEN Bot_end
12280 IF Y(1 )< Ycont(Li_save(1 ).Pcount(L i_save(1))) THEN
12285 Bot_start: !\
12290 1/ START NEW LINE WITH THIS BOUNDARY POINT
12295 Li=Li+l
12300 Pcount(Li)=2
12305 Xcont(Li ,1 )=Bot
12310 Ycont(Li ,1)=Ly(1)
12315 Xcont(Li ,2)=Xsave
12320 Ycont(Li ,2)=Y(1)
12325 Next=2
12330 Temp 1 isave( 1 )=Li
12335 ELSE !\
12340 Bot end: I >END EXISTING LINE WITH THIS BOUNDARY POINT
12345 !/
12350 Pcount(Li_save(1))=Pcount(Li_save(1))+1
12355 Xcont(Li_save(l).Pcount(Li_save(l)))=Bot
12360 Ycont(Li save(1 ).Pcount(Li save(1)))=Ly(1 )
12365 Start=2 ”
12370 END IF
12375 Bot=Lx(l)-l
12380 END IF
12385 !\
12390 ! > CHECK IF NEXT TOP BOUNDARY POINT LIES WITHIN MINOR X- INTERVAL—
12395 !/
12400 IF Top>=Xsave-Xstep AND Top<Xsave THEN
12405 IF Old=0 THEN Top start
12410 IF New=0 THEN Top.end
12415 IF Y( New)> Ycont(Li_save(0 Id ),Pcount(Li_save(Old ))) THEN
12420 Top_start: !\
12425 !/ START NEW LINE WITH THIS BOUNDARY POINT
12430 Li=Li+l
12435 Pcount(Li )=2
12440 Xcont(Li ,1)=Top
12445 Ycont(Li ,1 )=Ly(Jmax )
12450 Xcont(Li ,2 )=Xsave
12455 Ycont(Li ,2 )=Y(New)
12460 Stop=New-l
12465 Temp 1 isave(New)=Li
12470 ELSE !\
12475 Top_end: ! >END EXISTING LINE WITH THIS BOUNDARY POINT
12480 !/
12485 Pcount(Li_save(01d))=Pcount(Li_save(01d))+l
12490 Xcont(Li_save(01d),Pcount(Li_save(01d)))=Top
12495 Ycont(Li save(Old ),Pcount(Li save(Old )))= Ly(Jmax )
12500 Old=Old-T
12505 END IF
12510 Top=Lx(l)-l
12515 END IF
12520 !\
12525 I \ LOOP WHICH ACCESSES EACH OPEN CONTOUR LINE
12530 ! \(one at a time) FITTED WITH A CONTOUR POINT
12535 ! /FROM THE LAST LONGITUDINAL CROSS PLOT TO ORDER
12540 I / THE NEW SET OF LONGITUDINAL CONTOUR POINTS.
12545 i/
12550 Flaq=0
12555 FOR‘J=Start TO Old
12560 Start: !
12565 IF Next>Stop AND J<01d THEN Right join
12570 Py=Ycont(Li save(J ),Pcoun t(Li_save(J )))
12575 Cneck=(Pv-YTNext ))Λ2
12580 IF Py<Y(Next) THEN
12585 IF’J-Old THEN Continue
12590 Dist =(Py-Ycont(Li save(J + l ).Pcount(Li save(J + l ))))Λ2
12595 ELSE
12600 IF Next=Stop THEN Continue
12605 Dist=(Y(Next )-Y(Next +1 ))Λ2
12610 END IF
12615 IF Dist<Check THEN
12620 IF Py<Y(Next) THEN
12625 !\ THE TWO CONTOUR POINTS FROM THE CURRENT LONGITUDINAL
12630 Right join: ! \CROSS PLOT ESTABLISH A ’)' SHAPED CURUE , HENCE, A
12635 ! /'RIGHT_JOIN‘ AND THE INSERTION OF ADDITIONAL CONTOUR
12640 !/ POINTS BETWEEN THEM, ALONG THE TRANSVERSE GRID LINES
12645 Right_jo in(Li_save(J ))=Li save(J + l)
12650 Riqht_jo in(Li_save(J+l ))=Ci save(J)
12655 Yl = Ycont(Li_save(J),Pcount(Ci_save(J )))



12660
12665
12670
12675
12680
12685
12690
12695
12700
12705
12710
12715
12720
12725
12730
12735
12740
12745
12750
12755
12760
12765
12770
12775
12780
12785
1279 0
12795
12800
12805
12810
12815
12820
12825
12830
12835
12840
12845
12850
12855
12860
12865
12870
12875
12880
12885
12890
12895
12900
12905
12910
12915
12920
12925
12930
12935
12940
12945
12950
12955
12960
12965
12970
12975
12980
12985
12990
12995
13000
13005
13010
13015
13020
13025
13030
13035
13040
13045
13050
13055

Y2=Ycont ( L i _save  ( J + l ) , Pcount ( L i _save  ( J+ l  ) ) )
CALL Newpo i n t s  ( Y1, Y2 ,Xsave ,Keepx (* ) ,Keepy (* ) ,Leve 1 ,Number ,Uer t )
IF I n te rup t= l  THEN In te rup t
FOR N=1 TO Number

Ycon t (L i _save (J ) ,Pcoun t (L i _save (J ) )+N)=Keepy (N)
Xeon t ( L i _save  ( J ) ,Pcoun t (L i  save ( J ) ) +N)=Keepx (N)

NEXT N
Pcount ( L i _save  ( J ) ) = Pcount (L i  save (J ) ) +Numb er
J=J + 1

ELSE
K=Next
GOSUB Le f t  j o in
Next=Next+2
Tempi isave (K - l  ) =L i - l
Temp 1 i save (K )=L i
GOTO S ta r t

END IF
ELSE

Cont i nue :

I \THE TWO CONTOUR POINTS FROM THE
! /PREU I OUS CROSS PLOT ESTABLISH A ' ( '
I / SHAPED CURUE, HENCE, A 'LEFT JOIN'

! \  CONTINUE AN
! /  SET OF NEW POINTS ON THE CURRENT LONGITUDINAL CROSS PLOT

IF ABS(Py-Y(Next ) ) >Ly ( Jmax ) / Jmax / l  . 5 THEN
IF Py<Y(Next )  THEN ! \

EXISTING LINE SEGMENT WITH A POINT FROM THE

Yl=Py
Y2=Y(Next)

ELSE
Y l=Y(Nex t )
Y2=Py

END IF
CALL Newpo in t s ( Y1 , Y2 ,Xsave ,Keepx (* ) , Keepy ( * ) ,Leve 1 , Number ,Uer t )
IF Number >0 THEN

IF Py<Y(Next )  THEN
FOR N=1 TO Number

Xcont ( L i _save  ( J ) , Pcount ( L i _save  ( J ) ) +N)=Keepx (N)
Ycon t (L i  save ( J ) , Pcount (L i  save ( J ) ) +N)=Keepy(N)

NEXT N
ELSE

FOR N=1 TO Number
Xcon t ( L i _save  ( J ) ,Pcoun t ( L i _save  (J ) ) +N )=Keepx (Number-N+1  )
Ycon t (L i  save ( J ) ,Pcoun t ( L i  save ( J ) ) +N) = Keepy(Number-N  + l )

NEXT N

! XPUT THE LAST TWO POINTS ON THIS CONTINUING
! XL I NE SEGMENT IN INCREASING ORDER,
! >SO THAT, IF THEY ARE FAR APART,
! /ADDITIONAL CONTOUR POINTS FROM THE
! /TRANSVERSE CROSS PLOTS MAY BE INSERTED

END IF
Pcoun t (L i  save ( J ) )=Pcount  (L i  save ( J ) ) +Number

END IF
END IF
Pcoun t (L i _save (J ) )=Pcoun t (L i _save (J ) )+ l
Xcont ( L i _save  ( J ) , Pcount ( L i _save  ( J ) ) ) = Xsave
Ycont ( L i _save  ( J ) ,Pcoun t (L i  save ( J ) ) ) = Y(Nex t )
Temp 1 isave (Next )=L i_save  ( JT
Next=Next  + 1

END IF
NEXT J
FOR K=1 TO Nex t -1

L i  save (K)=Temp 1 i save (K)
NEXT“K
F laq= l
FOR K=Next TO Stop

Le f t j o i n : !
L i =L i+ l
Pcount (L i  ) = 1
Xcont (L i  , 1 )=Xsave
Ycont (L i  , 1 )=Y(K)
Lef t_ j o i n (L i ) =L i+ l
Le f t  j o i n (L i+ l )=L i
Y1=Y?K)
Y2=Y(K+1)

I \CREATE NEW LINE SEGMENTS WHICH
I //FORM A 1 ( 1 SHAPED CURUE

Keepx (* ) , Keepy ( *  ) ,Leve 1 , Number ,Uer t )

i \sTORE THE ADDITIONAL POINTS
! > FOUND ALONG THE TRANSUERSE

/CROSS PLOTS

CALL Newpo i n t s  (Y1 ,Y2 ,Xsave ,
IF I n te rup t= l  THEN In te rup t
FOR N=1 TO Number

Ycon t (L i+ l ,N )=Keepy (N)
Xcont (L i  +1 ,N)=Keepx (N)

NEXT N

!\SAUE THE LINE SEGMENTS ON WHICH
I > EACH OF THE POINTS FROM
! /  THE CURRENT CROSS PLOT LIES

Pcount (L i  )=N
Xcont (L i  ,N)=Xsave
Ycon t (L i  ,N)=Y(K)
IF F laq=0 THEN RETURN
L i_save  (K - l  ) =L i - l
L i  save (K )=L i

NEXT“K



13060 IF Stop<New THEN Li save(New)=Temp 1 isave(New)
13065 IF Form$="POLARANN""THEN I \SET 'JOIN' FLAGS TO CONTINUE LINES
13070 ! > ACROSS THE FIRST GRID ANGLE
13075 I /IN THE POLAR ANNULAR PLOTS
13080 IF PROUND((Xsave-Lx( Imax))/Xsave .-8)=0 THEN
13085 FOR K=1 TO New
13090 FOR J=1 TO Li
13095 1
)))-Ycont(J,1))/Ycont(J, 1),-4)=0 THEN
13100
13105
13110
13115
13120
13125

IF Xcont(J ,1 )=Lx(1 ) AND PROUNDC(Ycont(Li_save(K) .Pcount(Li_save(K

Left jo i n(J )=-Li_save(K )
Riqht_ioin(Li_save(K))=-J
GOTO 13125

END IF
NEXT J

NEXT K
13130 END IF
13135 END IF
13140 SUBEXIT
13145 Interupt : Interupt = l
13150 SUBEND
13155 I
13160 !
13165 1 I***********************************************************************
13170 !! *
13175 !! Plot cont : 1st level SUBROUTINE TO PLOT CONTOUR LINES *
13180 !! *
13185 !!******************************************************************»****
13190 SÙB Plot_cont(Xcont (* ),Ycont(* ) ,Leve 1 , Istep ,Char size, INTEGER L .Pcount(* ),L
imax .Total ,Flag$) ’
13195 OPTION BASE 1
13200 COM /Form/ INTEGER Le f t_jo in(* ),R igh t_ jo in(* )
13205 COM /Gen/ Lx(* ),Ly(* ),Form$ ,INTEGER Imax.Jmax
13210 COM /Location/ X loc(*),Y loc(*),INTEGER Ualues(*)
13215 COM /Colours/ INTEGER Co lour(3 ) ,P1 o t_f laq
13220 COM /Interupt/ INTEGER Interupt
13225 COM /Chanqe/ Factor ,Distort ,Gamma
13230 REAL Disti,Dist2 ,Dummy_x ,Dummy_y,Space ,Spo t ,T_d i f f ,Tin ,X,Xout ,Xx ,You t ,Yy ,

13235 INTEGER H,I,K.M,N ,Q,R,S ,Check,Li,Next_li,First,Li_flag(40),Counter,Flag
13240 INTEGER Err flag
13245 ON KEY 9 LABEL " INTERUPT" ,15 GOTO Interupt
13250 ALLOCATE Xp lot(Tota 1 +6 ),Yo lot(Tota 1 +6 )
13255 Level $=UAL$(Level)
13260 Space=( 1. l*LEN(Leve 1 $ )+2.5 )*Char s ize* Istep*40/27
13265 IF Plot flag=0 THEN Space=( 1. l*LËN(Leve 1 $ )+2.5 )* Is t ep*4. 0
13270 Counter=0
13275 FOR Li=l TO Limax !\
13280 Li_f laq(Li )= 0 ! > ---- INITIALIZE UECTOR
13285 NEXT Li ' !/
13290 IF Flao$="YES" THEN !! -------PRINT CONTOUR POINTS --------
13295 ON TIMEOUT 7,.5 GOSUB Timeout
13300 PRINTER IS 701
13305 GOTO 13330
13310 T imeout : I
13315 CALL Printerset
13320 ON TIMEOUT 7,.5 GOSUB Timeout
13325 RETURN
13330 PRINT ""
13335 PRINT ""
13340 PRINT
13345 PRINT " L E U E L = ";Level
13350 FOR Li=l TO Limax
13355 PRINT ""
13360 PRINT ""
13365 PR i|\|γ π************************************"
13370 PRINT "LINE *";Li;" - ♦ OF POINTS=" ;Pcount(Li );" LEFT JOIN:";Lef
t ioin(Li);" RIGHT JOIN:" ;Right_jo in(Li )
13375 PRINT ""
13380 ON ERROR GOTO 13425
13385 FOR R=1 TO Pcount(Li)
13390 !\ RESET CONTOUR POINTS TO THE SCALE SET BY THE ORIGINAL
13395 ! >GRID POINT SPECIFICATIONS BY INSERTING THE USAGE OF
13400 !/ THE UARIABLES: Gamma, Distort & Factor
13405 Xx=Xcont(Li ,R)-Gamma
13410 Yy=(Ly(Jmax)*(l-Distort)+Ycont(Li ,R)’Distort )/Fac t or
13415 PRINT’ USING "DDDD.DDD ,XXX" ;R ,Xx ,Yy
13420 GOTO 13430
13425 PRINT RjXxjYy
13430 NEXT R
13435 OFF ERROR



13440 NEXT L i
13445 OFF TIMEOUT
13450 PRINTER IS 1
13455 END IF
13460
13465
13470
13475
13480
13485
13490
13495
13500
13505
13510
13515
13520
13525
13530
13535
13540
13545
13550
13555
13560
13565
13570
13575
13580
13585
13590

IF Form$="POLARANN" THEN
FOR L i  = l TO Limax

IF LeF t_ jo in (L i ) < 0 THEN
IF Le f t  jo in ( L i  ) < >-L i THEN

Q=-LeT t_ jo  in  (L i  )
N=Pcount  (Q)
FOR M=l. TO Pcoun t (L i ) - l

Xcont (Q.N+M)=  Xcont (L i  , M + l )
Ycon t (Q ,N+M)=Ycon t (L i ,M+ l )

NEXT M
Pcount  (Q)=N+M-1
R igh t_ j o i n (Q)=R igh t_ j o i n (L i )
L i  F 1 aq (L i  ) = 1
FOR I=L i  TO Limax

IF R igh t  j o i n (  I )=L i  THEN
Righ t  To in ( I ) = Q
GOTO 13555

END IF
NEXT I

END IF
END IF

NEXT L i
END IF

IMF  A SEGMENT HAS ALREADY BEEN USED IN
13595 IF L i  F l ag (L i  )=1 THEN Con t i nue  I >THE FORMATION OF A FULL CONTOUR LINE
13600 Flag=TT ! /  THEN PROCEED TO THE NEXT SEGMENT
13605 FOR M=1 TO Pcount  ( L i )  | \
13610 Xp lo t  (M)=Xcon t  ( L i  ,M) I X
13615 Yp lo t  (M)=Ycon t  ( L i  ,M) I > SETUP CONTOUR LINE WITH FIRST SEGMENT
13620 NEXT M I /
13625 N=Pcoun t (L i )  ! /
13630 IF R iqh t  j o i n (L i )= -L i  THEN Next
13635 Nex t_ I i =C i  I !  --------- IN IT IAL IZE  DUMMY UAR I ABLE -----------
13640 Aqa in : I
13645 ’ IF R igh t j o  in (Next  l i ) <>0  THEN
13650 L i  F lag (R iqh t_ j oTn  (Nex t_ l  i ) ) = 1 ! \
13655 FOR M=1 TO Pcoun t  (R igh t  j o i n (Nex t  I i ) )  I \ CONTINUE CONTOUR
13660 S=Pcount  (R igh t_ j o  in  (Nex t_ l  i ) ) -M+ l  ! \ LINE WITH NEXT
13665 Xp lo t  (M + N )=Xcon t  (R igh t  j o i n (Nex t  l i ) ,S )  I > SEGMENT ATTACHED
13670 Yp lo t  (M+N)=Ycont  (R igh t  j o i n (Nex t  l i ) .S )  I / ON THE RIGHT SIDE
13675 NEXT Μ I /
13680 N=N+Pcount (R igh t  jo in (Nex t_ l  i ) ) ! /
13685 IF LeFt j o i n (R iq l n t  j o i n (Nex t  l i ) ) =L i  THEN
13690 IF N<? THEN Con t i nue
13695 N=N+ 1
13700 Xp lo t  (N) = Xp lo t  (1)  I \ ------- IF CONTOUR LINE IS A
13705 Yp lo t  (N) = Yp lo t  ( 1 ) I / ------- THEN CLOSE LOOP WITH
13710 GOTO Next ! /
13715 ELSE
13720 IF LeF t_  jo in (R i qh t_ jo in (Nex t 1 i ) )<>0 THEN
13725 L i  F lag ( LeF t_ jo  in (R igh t  j oTn (Nex t_ l  i ) ) ) = 1
13730 FOR M=1 TO Pcoun t (LeF t  7o in (R igh t  jo in (Nex t_ l  i ) ) )
13735 Q=M + N
13740 Xp lo t (Q )=Xcon t (LeF t_ jo i n (R igh t_ j o i n (Nex t_ l i ) ) ,M )
13745 Yp lo t  (Q )=Ycon t  (LeFt  j o i n (R igh t  j o i n (Nex t  l i ) ) ,M )
13750 NEXT M
13755 N=Q
13760 Next l i =LeF t  j o i nCR iqh t  j o i n (Nex t  1 i ) )
13765 GOTO Aqa in
13770 ELSE
13775 GOTO Check
13780 END IF
13785 END IF
13790 ELSE
13795 HF  SEGMENT
13800 Check :
13805 IF F l aq= l  THEN Next
13810 IF LeF t j o  in (L i  )=L i  +1 THEN
13815 FOR 1=1 TO N/2
13820 Dummy_x=Xp 1o t ( I )
13825 Dummy y=Yp lo t ( I )
13830 Xp l o tT l  )=Xp l o t  (N- I +1 )
13835 Yp l o t  ( I )=Yp l o t  (N- 1 + 1 )

FOR ANNULAR PLOTS, IF TWO
SEGMENTS MEET AT THE FIRST

> GRID ANGLE ( ' LX ( l )  1 ) , THEN
THEY MUST BE JOINED TOGETHER
TO FORM ONE CONTINUOUS

\ SEGMENT CROSSING OUER THE
\F IRST GRID ANGLE

FOR L i  = l TO Limax --SELECT LINE SEGMENTS TO FORM CONTOUR LINE

CLOSED LOOP
FIRST POINT

I CONTINUE
I CONTOUR
ILINE WITH
I NEXT
! SEGMENT
I ATTACHED
! ON THE
ILEFT SIDE

HAS BEEN JOINED THEN CONTOUR LINE IS
I FINISHED AND IS READY TO BE PLOTTED

\ REUERSE ORDER OF POINTS TO
/ACCOMODATE OTHER LINE SEGMENTS



13840
13845
13850
13855
13860
13865
13870
13875
13880
13885
13890
13895
13900
13905
13910
13915
13920
13925
13930
13935
13940
13945
13950
13955
13960
13965
13970
13975
13980
13985
13990
13995
14000
14005
14010
14015
14020
14025
14030
14035
14040
14045
14050
14055
14060
14065
14070
14075
14080
14085
14090
14095
14100
14105
14110
14115
14120
14125
14130
14135
14140
14145
14150
14155
14160
14165
Λ 2)
14170
14175
14180
14185
14190
14195
14200
14205
14210
14215
14220
ce /2
14225

Xp lo t  (N- I +1 )=Dummy_x
Yp lo t  (N- I +1 )=Dummy_y

NEXT I
L i  f l ag (L i+ l )= l
Flïïg=l
FOR M=1 TO Pcoun t (L i+ l )

Q=M+N
Xp lo t (Q )=Xcon t (L i+ l ,M )
Y [ j i l o t (Q )  = Ycon t (L i  + l ,M )

N=Q
Nex t_ l  i =L i  + 1
GOTO Aga in

END IF
END IF

Next : !
IF N<4 THEN

IF N=3 THEN
Z=3
Xp lo t  (4 ) = Xp lo t  ( 3 )
Yp lo t  ( 4 )=Yp lo t  (3)
Xp lo t  ( 3 )=Xp lo t  (2 )+ (Xp lo t  ( 4 ) -Xp lo t  (2)  ) /Z
Yp lo t  (3 )=Yp l o t  (2 ) + ( Yp lo t  ( 4 ) -Yp  lo t  (2 ) ) /Z
Xp lo t  ( 2 )=Xp lo t  ( 2 ) -  (Xp lo t  (2 ) -Xp lo t  ( 1 ) ) /Z
Yp lo t (2 )=Yp lo t (2 ) -  ( Yp l o t  (2 ) -Yp lo t (1)  ) /Z
N=4

ELSE
GOTO Cont inue

END IF
END IF
IF Form$ 11 ,5 1="POLAR" THEN

DEG
FOR 1=1 TO N

X=Xp lo t  ( I )
Xp lo t  ( I )=Yp l o t  ( I ) *COS(X)
Yp l o t  ( I )=Yp lo t  ( I ) *S IN (X )

NEXT I
END IF
IF Xp lo t  ( l ) =Xp lo t  (N) AND Yp 1 ot ( 1 )=Yp lo t (N ) THEN

FOR M=1 TO 4
Xp lo t  (N+M)=Xp lo t  (M+ l )
Yp lo t  (N+M)=Yp lo t  (M+l )

NEXT M
N=N+4

! !  THROW OUT LINES WITH LESS THAN THREE POINTS

XCOMPUTE POLAR CO-ORDINATES OF POLAR
XPLOT SINCE ITS CONTOUR POINTS AND
/ ITS  CROSS PLOTS ARE COMPUTED AS IF

/THEY WERE ON A RECTANGULAR GRID

ADD ADDITIONAL POINTS TO MAKE A
CLOSED LOOP SMOOTH

FITT ING ROUTINE:
USING THE CURVE

" SPLINT "

XCONTINUE AGAIN CONTOUR LINE
>WITH FURTHER LINE SEGMENTS

! I ------------------- TEST FOR SHORT CONTOUR LINES

XREPLACE MIDDLE POINT
X WITH TWO POINTS
/ OBTAINED THROUGH

/LINEAR INTERPOLATION

ELSE
FOR M=N TO 1 STEP -1

Yp lo t  (M+l )=Yp lo t  (M)
Xp lo t  (M+l )=Xp l o t  (M)

NEXT M
Yp l o t  (2 ) = . 9*Yp l o t  ( 1 ) + . l *Yp  l o t  (3)
Xp lo t  ( 2 )= .9 *Xp Io t  ( 1 )+ .  l *Xp  lo t  (3)
N=N+1
Yp l o t  (N+l  )=Yp lo t  (N)
Xp l o t  (N+l  )=Xp l o t  (N)
Yp lo t  (N )= .9 *Yp  l o t  (N+ l  )+.  l *Yp  lo t  (N - l )
Xp lo t  (N )= .9 *Xp  l o t  (N+ l  )+.  l *Xp  l o t  (N - l )
N=N+1

XSTRA1GHTEN
>OF THE OPEN CONTOUR

/L INE

BEGINNING

AT ITS BOUNDARY

X STRAIGHTEN ENDING
/ OF THE OPEN CONTOUR

/ LINE AT ITS BOUNDARY

END IF
ALLOCATE Tp lo t  (N) ,Bx (N) ,Cx (N) ,Dx (N )  ,By (N )  ,Cy (N )  ,Dy (N )
Tp l o t  ( 1 ) = 0 ί \

! >SETUP INDEPENDENT PARAMETRIC VARIABLE

F °Tp lo t  ( I ) = Tp lo t  ( I - 1 )+SQR(  (Xp lo t  ( I ) -Xp l o t  ( 1 -1  ) ) Λ2 + (Yp l o t  ( I ) -  Yp lo t  ( 1 -1 ) )

NEXT I

! > CALCULATE PARAMETRIC CURVES DETERMINED BY THE CONTOUR POINTS

CALL Sp 1 ine (Tp l o t  ( *  ) ,Xp l o t  ( *  ) ,Bx ( *  ) ,Cx ( *  ) ,Dx ( *  ) ,Ν ,Εη  r_ f  laq )
IF I n te rup t= l  THEN In te rup t
IF Er r  F l ag= l  THEN Cont
CALL Sp 1 ine (Tp lo t ( *  ) ,Yp l o t  ( *  ) ,By ( *  ) ,Cy ( *  ) ,Dy (*  ) ,N ,E r r_ f l ag )
IF I n te rup t= l  THEN In te rup t
IF Er r  F l aq= l  THEN Cont
Spo t= (Tp lo t (N -F i r s t  + l ) -Tp lo t (F i r s t ) -Space ) * ( ( INT (2 *L - l )  MOD 5) + 1 ) / 6  +Spa



14250 Check=0
14235 PEN Co lou r (2 )
14240 MOUE Xp lo t  (F i  r s t  ) ,Yp lo t  (Fi  rs t  )
14245 ! \  '
14250 ! \PLOT THE CONTOUR LINE USING THE
14255 I /PARAMETRICALLY CUBIC SPLINES
14260 ! /
14265 FOR Tin=Tp lo t  (F i r s t  ) TO Tp lo t  (N-F i  rs t  +1 ) + I s t ep /2  STEP I s tep

14275 ! >PLOT UALUE OF LEUEL & BREAK LINE AT THIS SPOT
14280 ! /
14285 IF T in>Spo t -Space /2  AND Check=0' THEN
14290 Check= l
14295 IF Tp lo t  (N) >2*Space THEN !\ONLY CREATE A SPACE IF THE LINE
14300 ! >IS LONG ENOUGH TO ACCEPT ONE
14305 ! /
14310 T in=T in+Space /2
14315 Xou t=FNSp 1 in t (Tp lo t  (*  ) ,Xp lo t (* ) ,Bx (* ) ,Cx (* ) ,Dx (* ) , Ti n ,N)
14320 Yout = FNSp 1 in t  (Tp lo t  (*  ) ',Yp lo t  (* ) ,By ( *  ) ,Cy(*  ) ,Dv(*  ) , T i n ,N )
14325 Coun te r=Coun te r+ l
14330 X_loc (L , Coun te r  )=Xout
14335 Y_loc (L ,Coun t er )=You t
14340 TTn=Tin+Space/2
14345 Xout=FNSpl in t  (Tp lo t (*  ) ,Xp lo t (*  ) ,Bx (* ) ,Cx (* ) ,Dx (* ) .T in  ,N)
14350 Yout=FNSp 1 in t  (Tp lo t  (*  ) ,Yp lo t ( » )  ,By (» )  ,Cy( *  ) ,Dy(*  ) ,T i n  ,N)
14355 MOUE Xou t .You t
14360 END IF
14365 END IF
14370 FOR K=H + 1 TO N-Fi  rs t  | \  KEEP TRACK OF CURRENT CONTOUR
14375 IF Tp lo t  (K )>T in  THEN 14385 ! \ POINT DURING PLOTTING TO SELECT
14380 NEXT K I >THE APPROPRIATE SPLINE INTERUAL
14385 H=K-1 ! / WITHIN THE PARAMETRIC SPLINE
14390 1/ FITTED ON THE HORIZONTAL PLANE.
14395 T_d i F F=T in -Tp  lo t  (H)
14400 Xout=FNSp 1 i n tnew(Xp  lo t  (H) ,Bx (H) ,Cx (H) ,Dx (H) ,T d iFF)
14405 Yout=FNSp 1 i n t new(  Yp lo t  (H) ,By(H)  ,Cy (H) ,Dy(H) ,T d iFF)
14410 DRAW Xou t .You t
14415 NEXT Tin
14420 Cont :  !
14425 PENUP
14430
14435
14440
14445
14450
14455
1446 0
14465
14470
14475
14480
14485
14490
14495
14500
14505
14510
14515
14520
14525
14530
14535
14540
14545
14550
14555
14560
14565
14570
14575
14580
14585
14590
14595
14600
14605
14610
14615
14620
14625

DEALLOCATE Tp lo t  (*  ) ,Bx (* ) ,Cx (» ) ,Dx (* ) ,By ( *  ) ,Cy (* ) ,Dy( *  )
Cont inue : I

NEXT L i
Ua lues (L )=Coun te r  ISAUE NUMBER OF DISTINCT CONTOUR LINES

‘TO BE LABELED FOR THIS CONTOUR LEUEL
FOR L i= l  TO Limax

Pcount (L i  ) = 0
NEXT L i
Limax=0
SUBEXIT

In te rup t :  I n t e rup t  = l
GOTO 14445

SUBEND
I

I I Ι ί»»*»»* *»»»»*»#»»»*»»»»*»»* *#»»*» * *» *»»*» * * * * *»» * * *» * *» *»»»* *»»»»»*» * *»
! ! *
! !  P l o t_va lues  : 1st l eve l  SUBROUTINE TO PLOT LINE UALUES *
! ! *
J I ***********************>******************+**#***4+************  *******

SUB P 1 o t_va lues (C(* ) ,Char_s  ize . I NTEGER Levmax.  Auto F laq)
COM /Gen/ Lx (* ) , Ly ( *  ) ,Form$ , INTEGER Irnax.Jmâx
COM /Co lou rs /  INTEGER Co lou r ( * ) ,  P lo t  Flaq
COM /Loca t i on /  X loc ( * ) ,Y_ loc  (* ) , INTEGER’ Ua lues (*  )
COM / I n te rup t /  1RTÉGER In te rup t
INTEGER K.L
ON KEY 9 LABEL " INTERUPT" , 15 GOTO In te rup t
CLIP OFF
PEN Co lou r (3 )
CSIZE Char_s ize , . 45
IF P lo t  F laq=0 THEN CSIZE 3 .0 , . 44
LORG 5
FOR L=1 TO Levmax

FOR K=1 TO Ua lues (L )
MOUE X l oc (L ,K ) ,Y  l oc (L .K )
LABEL C(L) ' -

NEXT K
NEXT L
PEN 0
IF Au to_F lag= l  THEN SUBEXIT

XLABEL PLOT WITH CONTOUR UALUES



14630 PRINTER IS 1
14635 PRINT CHR$(129)
14640 PRINT TABXY(42 , 1 ) ; "Contour p lo t  is completed.  "
14645 PRINT TABXY(42 , 1 ) ; "Press CONTINUE when ready.
14650 PRINT CHRK128)
14655 BEEP
14660 PAUSE
14665 PRINT CHR$(12)
14670 GINIT
14675 GCLEAR
14680 SUBEXIT
14685 I n te rup t  : I n t e rup t  = l
14690 SUBEND
14695 !
14700 !
14705 ! ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
14710 ! !  *
14715 ! !  SPL INE  MODULE »
14720 ! ! *
14725 ! ! AUTHOR: J E NEILSON *
14730 ! !  DATE: SEPT 1978. »
14735 ! ! »
14740 ! | * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
14745 SUB Sp l i ne (X ( * ) ,Y ( * ) .B ( *  C ( * ) ,D ( * ) ,  INTEGER N ,E r r_F lag )
14750 COM / I n te rup t /  INTEGER In te rup t
14755 INTEGER I ,  I s t op ,  J
14760 DIM De l t a (500 )
14765 ON KEY 9 LABEL " INTERUPT" , 15 GOTO In te rup t
14770 ON ERROR GOTO Er ro r
14775 Err f lag=0
14780 I s t op=N- l
14785 FOR 1=1 TO Is top
14790 D( I )=X( I + 1 )-X( I )
14795 De 11a ( I ) = (Y( I + 1 )-Y( I ) ) /D( I )
14800 NEXT I
14805 B ( l )= -D ( l )
14810 FOR 1=2 TO Is top
14815 B ( I )=2* (D( 1-1 ) +D( I ) )-D( 1-1 ) Λ2/Β( 1-1 )
14820 NEXT I
14825 B(N)=-D(N-1) -D (N- l  ) Λ2 /Β (Ν - 1)
14830 C( 1 ) = D( 1 ) Λ2* ( (De 11a ( 3 )-De 11a (2 ) ) / (X (  4 ) -X(2  ) )- (De 11a (2 )-De 11a ( 1 ) ) / (X (3  )-X(
1 ) ) ) / (X (4 ) -X (  1 ) )
14835 FOR 1=2 TO Is top
14840 C( I ) = (De 11a ( I )-De 1 ta ( 1-1 ) )-D( 1-1 )*C( 1-1 ) /B(  1-1 )
14845 NEXT I
14850 C(N)=-D(N-1  ) Λ2* ( (De 11a (N- l  )-De 11 a (N-2 ) ) / (X (N  ) -X(N-2  ) )- (De 11a (N-2 )-De 11a (N
-3 ) ) / (  X(N-1 )-X( N-3 ) ) ) / (X (N ) -X (N-3  ) )-D (N- 1 ) *C(N-1  ) /B (N - l  )
14855 C(N)=C(N)/B(N)
14860 FOR 0=1 TO Is top
14865 I=N-J
14870 C( I ) = (C( I )-D( I )*C( I + 1 ) ) /B(  I )
14875 NEXT J
14880 FOR 1=1 TO Is top
14885 B( I )=De I ta ( I )-D( I )* (C( I +1 ) +2*C( I ) )
14890 D( I ) = (C( I + 1 )-C( I ) ) /D( I )
14895 C ( I )=3 *C( I )
14900 NEXT I
14905 SUBEXIT
14910 I n te rup t  : I n t e rup t  = l
14915 SUBEXIT
14920 E r ro r :E r r  F lag= l
14925 SUBEND
14930 !
14935 !
14940 1 I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
14945 I I »
14950 ! !  CUBIC SPLINE FUNCTION EUALUATION WITH BINARY SEARCH *
14955 ! ! *
14960 1 I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
14965 DEF FNSp 1 in t (X(* ) ,Y(* ) ,B(* ) , C (* ) ,D (* ) . Xin , INTEGER N)
14970 REAL Dx , Sp l i n t  '
14975 INTEGER Lef t  .R iqht  .Mid
14980 Le f t= l
14985 Riqht=N
14990 Mid= (Le f t  +Right ) /2
14995 IF Mid=Riqht THEN 15025
15000 IF X in<X( f l id )  THEN 15015
15005 Le f t=M id
15010 GOTO 14990
15015 Right=Mid



15020
15025
15050
1-5035
15040
15045
15050
15055
15060
15065
15070
15075
15080
15085
15090
15095
15100
15105
15110
15115
15120
15125
15130
15135
15140
15145
15150
15155
15160
15165
15170
15175
15180
15185
15190
15195
15200
15205
15210
15215
15220
15225
15230
15235
15240
15245
15250
15255
15260
15265
15270
15275
15280
15285
15290
15295
15300
15305
15310
15315
15320
15325
15330
15335
15340
15345
15350
15355
15360
15365
15370
15375
15380
15385
15390
15395
15400
15405
15410
15415

GOTO 14990
Dx=X in -X (Le f  t )
So 1 i n t=Y (Le f t  ) +Dx* (B (Le f  t ) +Dx* (C (Le f  t ) +Dx.*D(LeF  t ) ) )
RETURN Sp l i n t

FNEND
I I ****«**************·»»*****»***■»***»*»»******»**********»«»**»****»***·»*
! I *
I !  CUBIC SPLINE INTERPOLATING FUNCTION *
! I *
I I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
DEF FNSpl  i n t new(Dep te rm ,B te rm ,C te rm ,D te rm ,T )

REAL Sp l i n t
Sp 1 i n t=Dep te rm+T*  (B te rm+T*  (C te rm+T*D te rm)  )
RETURN Sp l i n t

FNEND
I
i

! I *
! I T ITLE  DRAWING ROUTINE *
I I «
I j***********************************************************************
SLJB Con tou rs

OPTION BASE 1
REAL A r ray (30  ,3 ) ,Sh t op (3 ,3 ) ,Sh  bo t (3 ,3 )
INTEGER Shades ,  F l ag ,  Po in t s ,  I ,J  “
PRINTER IS 1 '
PRINT CHR$(12 )
G IN IT
GRAPHICS ON
UIEWPORT 0 ,140 ,9 ,100
WINDOW 5 ,54 , -10 ,20
READ Sh t op ( * ) ,Sh  bo t ! * )
DATA 2975 ,  - 5 ,  - 1 ,  ~0 ,  4 , - 1 ,  0 ,4 , - 1
DATA 29 .5 , -5 -1  0 -8 , -1 ,  0 , - 8 , - 1

CSIZE 6 , . 4
MOUE 29 .5 ,18
LORG 5
LABEL "WELCOME TO"
FOR J=1 TO 8

READ Shades  , F l ag  ,Po i n t s
REDIM Ar ray  (Po i n t s ,3 )
READ A r ray ! * )
IF F laq  = l '  THEN

AREA INTENSITY 0 ,0 ,0
J=J -1

ELSE
AREA INTENSITY 1 ,1 ,1

END IF
MOUE J *6 ,4
IPLOT A r ray ! * )  , F I LL ,  EDGE
FOR 1= 1 TO’ Shades

AREA INTENSITY . 25 , . 25 , . 25
READ Sh t op (2 , l )  ,Sh t op (3 , l )
MOUE Sh t op ( l  l ) ,Sh  t op ( l  ,2 )
PLOT Sh t op ! * )  ,F ILL7EDGE '
Sh_bo t ( 2 ,1  )=Sh t op ( 2 , 1 )
Sh bot  (3 , 1 )=Sh_ top  (3 , 1 )
AREA INTENSITY . 5 , . 5 , . 5
MOUE Sh_bo t  ( 1 , 1 ) ,Sh_bo t  ( 1 ,2 )
PLOT Sh bo t ! * ) ,  F ILL ,  EDGE

NEXT I
NEXT J
WAIT 3
GCLEAR
SUBEXIT

C:DATA
DATA
DATA
DATA

O:DATA
DATA
DATA
DATA

N:DATA
DATA
DATA

T:DATA
DATA

M,  0 ,1

o;  : V- i
1 ,0 ,9 ,0 ,1 -3

0 , -6 , - 1 .
0 , : , 9 ,

2 ,0 ,10  0,
0 , - 8 , - 1 ,
l é , l $ ,

1 ,0 ,9 ,0 ,3 , - 3 .

M ,  - h
1 > 0 > ~ 1 > .

. 5 , - . 5 , - 1
-1 , -1 , - 1 ,

- . 5 , . 5 , - 1
2 ,0 , -1 ,

. 5 , . 5 , - 1 ,
- 2 ,0 , - 1 ,

2 .7 , - 6 , - 1
-2 .7 ,6 , - 1 ,

- . 5 , - . 5 , - 1

-1 .3 ,0 , - 1 ,
21 .7 ,23

0 ,1 , -1 , 5 ,0 , - 1
0 ,7 , -1



15420
15425
15430
15435
15440
15445
15450
15455
15460
15465
15470
15475
15480
15490
15495
15500
15505
15510
15515
15520
15525
15530
15535
15540
15545
15550
15555
15560
15565
15570
15575
15580
15585
15590
15595
15600
15605
15610
15615
15620
15625
15630
15635
15640
15645
15650
15655
15660
15665
15670
15675
15680
15685
15690
15695
15700
15705
15710
15715
15720
15725
15730
15735
15740
15745
15750
15755
15760
15765
15770
15775
15780
(D iF+1 )
15785
15790
15795
15800
15805
15810
$ (Damp i ng )&

DATA
DATA
DATA
DATA

U:DATA
DATA
DATA

R:DATA
DATA
DATA
DATA
DATA

S:DATA
DATA
DATA
DATA
DATA
DATA

SUBEND

SUB Th ree_ ‘
COM /Ue r t . vux ,  • nvc  I \ " j . eve  r κ ” > ,
COM /Gen /  Lx (*  ) , Ly ( *  ) , FormS , INTEGER Imax,  Jmax
COM /Ho r i z /  C rossho r  ( *  ) ,Ahor  ( *  ) ,Bhor  ( *  ) ,Chor ( *  ) ,Dhor ( *  ) .Xs tep
COM / I n te rup t /  INTEGER In te rup t  ’ ’ H

_d (He i gh t  , Damping  , Avg ,Max ,Min , INTEGER R iqh tbound  , Au to_ f  laq )
r t i ca l /  Cross  ve r ( * )  ,Aver  ( * )  ,Bve r ( * )  ,Cve r ( * )  ,Dve r ( * )  .Ys teo "

I v, ( \ I . . t ï __  *· ηυτΓΤΓή  τ __  > r

COM /Damp ing /
COM /G looa l z  I , . ...
REAL Aspec t  , Bo t t om,  Coph i ,Co t he ,Ex t ra ,Fac t or ,Le F t ,M1 ,M2 ,Ph i ,R iqh t ,S i ph  i

e r f ,  To ta l  , F l ag ,  Ô1F,

. . y /  Pho r ( * ) ,Qho r ( * )  , Pver (*  ) , Over (*  )
1/ F i  l e$ ,Gnd$ ,  INTEGER Form

KtHL Y l ,Y / ,Y7 ,Y in  , You t  , Y ranq_  , . .
INTEGER H, t  ,J K ,M ,N ,N1>2  ,N3 , 4, Ver t  , ,  u lo l
ON KEY 9 LASEL ή INTERUPT" , 15 GOTO In te rup t
Min i =Cr ossho r  ( 1 , 1 )
FOR K=2 TO Imax

IF C rossho r  ( 1 ,K) <Min i THEN Min i =Crossho r  ( 1 ,K )
NEXT K
FOR K=2 TO Jmax

IF C rossve r  (R igh tbound  ,K) <Min i THEN Min i =Crossve r  (R i gh t  bound ,K)

GRAPHICS ON
GINIT
DEG
Xranqe=Lx  ( Imax ) -Lx  ( 1 )
Y range=Ly (  Jmax ) - Ly (  1 )
Ext r a= (X ranqe+Yranqe  ) / 30
The ta=25
Ph i=25
Cothe=COS(Theta  )
Coph i=COS(Ph i  )
Si t he=S IN(The ta  )
S i ph i = S I N ( Ph i )

. I yz.
Di F ,Nex t .Back F lag ,RF lag

> IN IT IAL IZE  VARIABLES

D i f= INT(Xs tep *60 /Y ranqe*Coph i  )+1
Yys tep  = Xs t ep /D i  f
Aspec t= l
Fac to r=  (Si  t he *X ranqe+S iph i *Y ranqe  ) / (  Max -M in i ) *  Aspect
UIEWPORT 0 ,130 .7 ,100
Lef t = Co the *Lx  ( i ) +Coph i * Ly
Righ t = Co t he*Lx ( Imax ) +Coph i * Ly  ( Jmax ) +Ex t ra
Bo t t om=S i the *  Lx ( l ) +S iph i *Ly ( l ) +M in i *  Fa c t o r -2 *  Ex t ra
Top = S i t he *Lx ( Imax )+S iph i *Ly (Jmax )  +Max*Fac to r  +2*Ex t  ra
WINDOW Le f t  ,R iqh t ,  Bo t t om,  Top

ra

N2= INT (Y ranqe /Yvs tep  ) + 4
N3=N2+DiF
N4=MAX(N1,N2)
ALLOCATE Xp lo t  (N4) ,Yp Io t  (N4) ,Ynew(N2  ) ,Yo Id (N3 ) ,Ydummy(N2 ) ,Ytemp (N1 ) ,Ykeep

OFF ERROR
FRAME
CSIZE 2 .7 , . 45
LORG 1
MOUE Le f t  , Bo t t om
LABEL F i l e$&"  "&DATE$(TIMEDATE)&" "&TIME$ (TIMEDATE )&" DAMPING = "&UAL

NORMALIZING = "&UAL$ ( Avg )&" AUERAGE HEIGHT = "&UAL$ (He i gh t  )

1 ,0 ,9 ,0 ,1 . - 2 .
0 , - 6 , - 1 ,

-1  , - 1 , - 1
2 ,0 ,12 ,0 ,8 , -1 ,

o / , ; b ,
-1 , -1  ,-1

1 ,1 , -1 3 ,0 , -1 , 1 , - 1 , - 1
31 ,34
.5 , - . 5 , - 12 ,ô ; - iκ rQ. z , .  .

3 40
0 , -2 .5 , - 1 ,
- 1 .6 .3 .5 , - 1
46 ,47

1 .5 ,  - 1
6 .5 ,  - 1

5 , . 5 , - 1
2 ,0 , -1 ,
1 ,0 , - 1

- . 5 , - . 5 , - 1 ,

- 3 ,0 , -  1

4 ,0 , -1 ,
1 .6 . - 3 .5 , - 1
- b  ô A-0 ,2 .5 -1 ,

0, - 1 .5 . - 1 ,
0 , . 5 , - ί ,

. 5 , - . 5 , - 1
0 , -7 , - 1

i ,  - I . - I ,
- i . i , o , - i ,

42 ,43 ,
2. , 0 , - 1
- . 5 , - . 5 , - 1
1 .0 -1 ,

- . 5 /5 /1 ,
3 .0 , - /
- / 0 , - 1
1 , -1 , - 1

49 52

-1 , -1 , - 1
0 , -3 .5 . - 1

0 ,1 ,7 ,  c l , 4  , -

1 ,0 ,27 ,0  1 , -2 .
■ 5 · · 5 · — la
0 .2 .5 -1
-1 ,0 ,41 /
. 5 , - . 5 /1
-3 ,0 , - i ,

- 2 .5 ,0 , - 1
.5 , - . / - 1 ,
- 2 .5 ,0 -1

2 .0 , -1

0 , - . 5 , - 1
- . 5 , . 5 , - 1
2 .5 .0 , -1 ,
-1 ,1 , -1 ,

- . 5 . - . 5 , - 1
0 , -2 .5 , - 1 ,

3-D PLOTTING ROUTINE



15815
15820
15825
15830
15835
15840
15845
1585 0
15855
15860
15865
15870
15875
,X re  1 ,
15880
15885
15890
15895
15900
15905
15910
15915
15920
15925
15930
15935
15940
15945
15950
15955
15960
15965
15970
15975
15980
15985
15990
15995
16000
16005
16010
16015
16020
16025
16030
16035
ve r (M)
16040
16045
16050
16055
16060
16065
16070
16075
16080
16085
16090
16095
16100
16105
16110
16115
16120
16125
16130
16135
16140
16145
16150
16155
16160
16165
16170
16175
16180
16185
16190
16195
16200

H=0 ! \
K=0 ! > IN IT IAL IZE  COUNTERS
11=1 ! /

FOR X in=Lx ( l )  TO Lx ( Imax ) +Yys tep /2  STEP Yys tep  ! >PLOT FRONT
IF X in>Lx ( Imax )  THEN X in=Lx ( Imax )  ’ ! /  CROSS PLOT
FOR 1=11+ 1 TO Imax -1  ! \

IF Lx ( I )>X in  THEN 15860 ! \SELECT APPROPRIATE TRANSUERSE
NEXT I ! /GRID INTERVAL
M=I -1  ! /
Xre l =X in -Lx  (M)
Uppe r=Lx  (M+ l  ) - Lx  (M)
You t=FNRasp  I i n t  ( Ahor ( 1 ,M) ,Bho r  ( 1 ,M) ,Cho r  ( 1 ,M) ,Dho r  ( 1 ,M) ,Pho r  (M) ,Qho r  (M )

Upper  )
K=K+1
Y temp(K )=You t *Fac to r+S i t he * (Lx ( Imax ) -X in )+S iph i *Ly ( l )
Xp lo t (K )=Co the*X in+Coph i *Ly ( l )

NEXT X in
MOUE Xp lo t ( l )  ,Y temp( l )  ! \
FOR N=1 TO K I \PLOT FRONT TRANSUERSE CROSS PLOT

DRAU Xp lo t  (N) ,Y temp(N)  ! / AND KEEP THE HEIGHTS IN ARRAY
NEXT N ! /  ‘Y temp ’  FOR FUTURE REFERENCE
PENUP
Y3=Y temp( l )  ! \SAUE CO-ORDINATE OF THE LEFTMOST POINT ON THE FRONT

! /TRANSUERSE CROSS PLOT TO BE LEFT CORNER OF THE 3-D BLOCK
Nex t=K  '\NUMBER OF POINTS DRAWN TO OBTAIN THEFRONT CROSS PLOT
Back f l ag=0  ! /

! \
FOR Ue r t=R igh tbound  TO 1 STEP -1  ! >PLOT EACH OF THE LONGITUDINAL CROSS

! /  PLOTS STARTING FROM THE RIGHT
Xl= (Uer t - 1  ) *Xs t  ep +Lx ( 1 ) I \KEEP TRACK OF X CO-ORDINATE
X2=Lx ( Imax ) -X I  ! /
M=1 ! \
K=0 ! \ IN IT IAL IZE  COUNTERS AND FLAGS
1= 0 I /
F l aq=0  ! /
FOR Y in=Ly ( l )  TO Ly(  Jmax ) +Yys tep /2  STEP Yys tep

IF Y in>Ly ( jmax )  THEN Y in=Ly (Jmax )
FOR J=M+1 TO Jmax -1  ! \

IF Ly ( J )>Y in  THEN 16015 ! \SELECT APPROPRIATE LONGITUDINAL
NEXT J ! /GRID INTERVAL
M=J-1  ! /
1=1 + 1 I COUNT THE POINTS ALONG A LONGITUDINAL CROSS PLOT
Yre l=Y in -Ly (M)
Uppe r=Ly (M+ l  ) - Ly (M)
Yout =FNRasp  1 in  t ( Ave r (Ve r t ,M) , Bver  (Uer  t , M) , Cve r (Uer t , M ) .Over  (Ve r t  , M ) ,P

,Qve r (M) ,Y re l  , Uppe r )
Ynew( I )=S iph i *Y in+S i t he *X2+You t *Fac to r
IF Ue r t=R iqh tbound  THEN ! \

K=K+1 ’ ! \STORE ALL POINTS FROM THE RIGHTMOST
Yp l o t  ( I ) =Ynew(  I ) ! \CROSS-PLOT IN THE PLOTTING ARRAYS
Xp lo t  ( I )=Coph  i *Y in+Co the*X l  ! /AND KEEP THESE NEU HEIGHTS AS THE
Ydummy ( I ) =Υηεω (  I ) ! / UPPERMOST HEIGHTS ON THE SCREEN

ELSE ! /
IF F l aq=0  THEN

IF Ynew( I ) < (Yo Id  ( I ) - 1  . E -10  )
F l ag= l
IF K= I -1  THEN

MOVE Xp lo t  (1 )  ,Yp lo t  (1 )

THEN

!\NO INTERPOLATION REQUIRED SINCE
! /CROSS PLOT BEGINS AT THE FRONT

! \ INTERPOLATE AT THE BEGINNING
! \ OF THE CURRENT LINE TO
! / REACH THE EX IST ING LINE

| \PLOT CURRENT LINE

Yy l=Ynew(  I -K - l )
GuSUB Ano the rs ta r t
MOUE Xx ,Yy

END IF
FOR N=1 TO K

DRAW Xp lo t  (N) .Yp lo t  (N)
NEXT N
J= I
Xx l=Xp  l o t  (K)
Xx2=Coph i *Y in+Co the*X l
Yy l=Yp lo t  (K)
Yv2 = Ynew( I )
GÔSUB Ano the rend
DRAW Xx ,Yy
PENUP

I \ INTERPOLATE AT THE END OF THE
! > CURRENT LINE TO REACH
! / THE EX IST ING LINE

K=0 ! RESET POINT COUNTER TO ZERO
Ydummy( I )=Yo Id ( I ) 'KEEP OLD HEIGHT AS UPPERMOST

! HEIGHT ON THE SCREEN
ELSE



K=K+1 ! \
Xp lo t (K )=Coph  i *Y in+Co  t he *X l  ! XSTORE NEW POINT IN PLOTTING
Yp l o t  (Κ )=Υηβω (  I ) ! >ARRAYS AND KEEP THIS NEW
Ydummy ( I )=Υηβω (  I ) ! / HEIGHT AS THE UPPERMOST

END IF ! /  HEIGHT ON THE SCREEN
ELSE ! \  CROSS PLOT REMAINS HIDDEN

IF Ynew( I XYo  Id  ( I ) - 1  . E -10  THEN ! >KEEP POINT FROM OLD DRAWN L INE

16205
16210
16215
16220
16225
16230
16235
S
16240
16245
16250
16255
16260
16265
16270
16275
16280
16285
16290
16295
16300
16305
16310
16315
16320
16325
16330
16335
16340
16345
16350
16355
16360
16365
16370
16375
16380
16385
16390
16395
16400
16405
16410
16415
16420
16425
16430
16435
16440
16445
16450
16455
16460
16465
16470
16475
16480

YdummyC I ) -Yo  Id  ( I )
ELSE

F lag=0
K- l
Yp l o t  (K )=Ynew(  I )
Xp lo t  (K )=Coph i *Y in+Co the*X l
Ydummy( I ) =Ynew(  I )

END IF
END IF

END IF
NEXT Yin
IF  Uer t =R igh tbound  THEN

To t a 1= I
Y l -Yp lo t ( l )
Y2=Yp lo t (K )

END IF
IF KO0  THEN

H=H+1
Back f  l aq= l
IF H=1 THEN

FOR J=1 TO
Ykeep ( J )=Yo Id (To ta  1 +J -1  )

NEXT J
END IF
IF K= I THEN

MOUE Xp l o t  ( 1 ) , Yp lo  t ( 1 )

J= I -K+1
Yv l=Ynew(  I -K )
GOSUB Ano the rs ta r t
MOUE Xx .Yy

END IF

THE FIRST & LAST POINTS FROMpLQT ARE ST0RED

CORNERS OF THE 3-D BLOCK

THE
AS THE! /RIGHTMOST CROSS

I /CENTRE AND RIGHT

!THE END OF THE LONGITUDINAI
! COUNT CURRENT NUMBER OF CROSS PLOTS WITH ENDS SHOWING
!FLAG SET SO THAT THE BACK CROSS PLOT WILL BE DRAWN

! XSTORE THE ' D i f  ' RIGHTMOST POINTS
I \ON THE 3-D UIEW WHICH WERE
! >PLOTTED BEFORE THIS CURRENT
! /CROSS PLOT WHICH HAS THE SPECIAL
! /FEATURE THAT ITS END IS FULLY SEEN

CROSS PLOT IS SEEN

Di f  + 1

! XBEGIN DRAWING L INE :
! X IF THIS CROSS PLOT HAD BEEN
! XHIDDEN, THEN LINEAR INTERPOLATION IS
! /REQUIRED FOR IT TO INTERSECT WITH THE
! / EX IST ING CROSS PLOT WHICH BLOCKED
! / THE UIEW OF THE CURRENT CROSS PLOT

FOR N=1 TO K ! \
DRAW Xp l o t  (N) , Yp l o t  (N) ! >DRAW FROM POINT TO POINT

NEXT N ! /  FORMING A CONTINUOUS LINE
PENUP

ELSE 'XCURRENT ENDING OF CROSS PLOT IS HIDDEN,  BUT
IF Back f  l ag= l  THEN I > IF THE PREU I OUS CROSS PLOT IS SHOWING THEN

Back_c ross_p  l o t  : i / F ILL  IN THE BACK TRANSUERSE CROSS PLOT
Back f  l ag=0  ! \  RESET FLAG
M=1 ! /  SET COUNTER
Sta r t=Xs tep * (Ue r t  )+Lx ( l )  ! BACK CROSS PLOT STARTS AT END OF THE
IF H+Uer t =R igh tbound  THEN IX ‘PREUIOUS CROSS PLOT

Rf l ag= l  ! X
S top=Lx (  Imax )  ! \ IN ORDER TO F ILL  IN THE BACK

ELSE ! > BACK TRANSUERSE CROSS PLOT,
R f l ag=0  I / COMPUTE POINT AT WHICH IT
S top=Xs tep*  (Uer t +H) +Lx ( 1 ) I / WILL BECOME HIDDEN

END IF ! /
16485 J=1 ! INTERPOLATE ALONG
16490 FOR X in=S ta r t  TO S top+Yys tep /100  STEP Yus tep  ‘THE BACK TRANSUERSE
16495 IF  X in>S top+Yys tep /100  THEN T ransve rsep  l o t  ! CROSS PLOT
16500 FOR I=M+1 TO Imax - l  ! \
16505 IF Lx ( I )>X in  THEN 16515 ! \SELECT APPROPRIATE
16510 NEXT I I /TRANSUERSE GRID INTERUAL
16515 M= I -1  ! /
16520 Xre l =X in -Lx  (M)
16525 Uppe r=Lx  (M+ l  ) - Lx  (M)
16530 Yout =FNRasp l i n t (Aho r ( Jmax ,M) ,Bho r ( Jmax ,M)  , Chor ( jmax , M) ,Dhor  ( Jmax ,
M) ,Pho r (M)  .Qho r (M)  ,X re l  .Uppe r )
16535 K=K+1
16540
16545
16550
16555
16560
16565
16570
16575
16580
16585
16590

Yp io t (K )=You t *Fac to r+S i t he * (Lx ( Imax ) -X in )+S iph i *Ly (Jmax )
Xp lo t (K )=Co the*X in+Coph i *Lv (Jmax )
IF X in>S top -Xs tep+Yys tep /100  AND R f l aq=0  THEN

’ ’ ' I F  THE BACK CROSS PLOT DOES
■ NOT EXTEND UP TO THE RIGHT
\ BOUNDARY, THEN INTERPOLATE

>ALONG IT '  UNTIL IT FALLS
/ BEHIND A PREUIOUSLY DRAWN

LONGITUDINAL CROSS PLOT

J=J + 1
IF Y l o tCKXYkeepCJ )  THEN

J=J -1
GOTO T ransve rsep  l o t

END IF
END IF

NEXT X in

! /AS THE UPPERMOST POINTS SO FAR

! XCROSS PLOT IS NO LONGER HIDDEN
! > STORE FIRST POINT AND RESET
! /FLAG TO S IGNIFY  THAT THIS PART
! /OF THE CROSS PLOT IS TO BE DRAWN



16595
16600
16605
16610
16615
16620
16625

‘ 16630
16635
16640
16645
16650
16655
16660
16665
16670
16675
16680
16685
16690
16695
16700
16705
16710
16715
16720
16725
16730
16735
16740
16745
16750
16755
16760
16765
16770
16775
16780
16785
16790
16795
16800
16805
16810
16815
16820
16825
16830
16835
16840
16845
16850
16855
1686 0
16865
16870
16875
16880
16885
16890
16895
16900
16905
16910
16915
16920
16925
16930
16935
16940
16945
16950
16955
16960
16965
16970
16975
16980
16985
16990

T r ansve rsep  l o t  ! !
MOUE Xp l o t  ( 1 ) , Yp l o t  ( 1 ) | \
FOR N=1 TO K ! \DRAW THE BACK TRANSUERSE CROSS PLOT

DRAW Xp lo t (N )  ,Yp lo t (N )  1' /
NEXT N ! /
IF RF lag=0  THEN

Ml= (Yo l o t  (K ) -Yo  lo t  (K+ l  ) ) / (Xp  l o t  (K ) -Xo  lo t  (K+ l  ) ) ! INTERSECT THE
M2= (Ykeep (  J ) -Ykeep  ( J+ l )  ) / (Xp  lo t  (K ) -Xp  l o t  (K+ l  ) ) ! BACK CROSS
Xx=(Yp lo t  (K ) -Ykeep (J )  ) / (M2 -M l  ) +Xp l o t  (K) ! PLOT WITH THE
Yy=Ml*  (Xx-Xp  l o t  (K) ) +Yp l o t  (K) I APPROPRIATE
DRAW Xx,Yy . ! LONGITUDINAL

END IF ! CROSS PLOT
PENUP
H=0

END IF
I RESET COUNTER

END IF
IF Ue r t= l  AND BackF lag= l  THEN

K=0
Uer t=0
GOTO Back c ross  p l o t

END IF
IF Ue r t<= l  THEN 16780
Nex t =Nex t -D i  F I
FOR 1=1 TO D i f

Yo id ( I ) =Y temp(Nex t  + 1 -1  )
NEXT I

!\UPPERMOST POINTS TO TEST AT THE BEGINNING
! >OF THE NEXT CROSS PLOT COMES FROM THE
! /POINTS DRAWN TO FORM THE FRONT CROSS PLOT

IXKEEP TRACK OF ADDITIONAL POINTS
FOR I=To ta l+D iF  TO To ta l+1  STEP -1  I \SO THAT THE BACK CROSS (WHEN

Yo Id ( I )=Yo Id ( I -D i  F ) ! /DRAWN) CAN BE INTERSECTED WITH
NEXT I I /THE EXISTING LINES
FOR I— D iF+1  TO To ta l  ! \MOST OF THE UPPERMOST HEIGHTS COME

Yo 1 d ( I )=Ydummy ( I -D i  F ) ! >FROM THE SET OF ALL LONGITUDINAL
NEXT I I /CROSS PLOTS DRAWN SO FAR

NEXT Uer t

! \ IF THE ENDING OF THE LEFTMOST
! > CROSS PLOT IS SHOWING THEN
! / GO BACK TO F ILL  IN THE BACK
! /  TRANSUERSE CROSS PLOT

! >DRAW THE TWO FRONT (F la t )  SIDES OF 3-D BLOCK
! /

MOUE Co the*Lx  ( 1 ) +Coph i * Ly (  1 ) ,Y3
DRAW Co the*Lx ( l )+Coph i *Ly ( l ) ,S i t he *X ranqe+S iph i *Ly ( l )+M in i *Fac to r
DRAW Co the*Lx ( Imax )+Coph ' i * Ly ( l ) ,S iph i *Lü ( l )+M in i *Fac to r
DRAW Co the*Lx  Umax ) +Coph i * Ly (  1 ) ,Y1
MOUE Co the*Lx  ( ïmax )+Coph i *Ly ( l ) ,S iph i *Ly ( l ) +M in i *Fac to r
DRAW Co the*  Lx ( ïmax ) +Coph i * Ly  ( Umax ) ,S i ph i *Lv ( Jmax )+M in i *Fac to r
DRAW Co the*Lx  ( îmax ) +Coph i * Ly (  Jmax ) , Y2
PENUP
DEALLOCATE Xp lo t ( * ) ,Yp lo t ( * ) ,Ynew( * ) ,Yo ld ( * )  ,Ydummy(*
IF Au to_F lag= l  THEN SUBEXIT
PRINTER IS I
PRINT CHR$(129)
PRÎNT TABXY(50 , 1 ) ; " 3-D p l o t  is  comp le ted . "
PRINT TABXY(50 , 1 ) ; "P ress  CONTINUE when ready "
PRINT CHR$(128)
BEEP
BEEP
PAUSE
SUBEXIT

Ano the rs ta r t  : I
Xx l=Xp lo t  ( l ) -Coph i *Yys tep  ! \
Xx2=Xp lo t ( l )  ! >SETUP COEFFICIENTS FOR LINEAR INTERSECTION
Yy2=Yp lo t ( l )  ! /  OF ’SEEN 1 LINES

Ano’ therend  : !
Ml= ( Yy l -Yy2  ) / (Xx l -Xx2  ) ! \
M2= (Yo Id ( J - l  ) -Yo Id ( J ) ) / (Xx l -Xx2  ) ! \PERFORM LINEAR INTERSECTION
Xx= ( Yy l -Yo  Id ( J - l  ) ) / (M2 -M l  ) +Xx l  ! /TO REMOUE ANY GAPS WHENEUER
Yy=Ml*  (Xx -Xx l  ) +Yyl  ! /  TWO LINES MEET
RETURN

In te rup t :  I n t e rup t  = l
SUBEND

) ,Y temp( * ) ,Ykeep ( * )

I I * * * * * * * *» * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *» * *» * * * * * *# * * * * * * * ·» *» *»»»* * * * *
! I *

NEWPOINTS: 3rd l eve l  sub rou t i ne  g i v i ng  add i t i ona l  con tou r  po in t s  *
a l ong  the t r ansve rse  g r i d  l i nes .  *

! ! *

SUB Newpo i n t s  ( Y1 , Y2 .Xsave  ,Keepx (*  ) .Keepy ( *  ) ,Leve 1 , INTEGER H ,U)
COM /Gen /  Lx (*  ) , Ly ( *  ) ,Form$ , INTEGER Imax,Jmax
COM /Hon i z /  C rossno r ( * ) ,Aho r ( * ) .Bho r ( * )  ; Chor ( * )  ,Dho r ( * )  .Xs tep
COM /Ue r t  i ca l /  Cross e r ( * )  , Aver (*  ) ,Bver  (*  ) ,Cver  ) , Dver ) , Ys tep



COM / I n te rup t /  INTEGER In te rup t
COM /Damp ing /  Phor  ( *  ) ,Qhor  ( *  ) ,Pve r  ( *  ) , Over ( *  )
REAL Wtemp (8 ) ,W(4 )  .Tes t  , Upper  '
INTEGER G , I , J ,K ,L ,M ,N ,U1 ,Good ,C  ,~
ON KEY 9 LABEL Λ INTERUPT" , 15 GOTO' I n te rup t
H=0
U1=U-1
FOR 1=1 TO Imax

IF Lx ( I )>Xsave  THEN 17045
NEXT I
M= I -1
IF Xsave -Xs tep<Lx  (M) THEN

F laq= l
ELSE ·

F laq=0
END IF
FOR L=2 TO Jmax -1

IF Ly (L )>Y l  THEN 17090
NEXT L
L1=L -1

O ld ,  F l ag ,  Tes t  save

I \SELECT APPROPRIATE GRID
! / INTERUAL  ON THE CHOSEN
! /  TRANSUERSE CROSS PLOTS

I \ SET FLAG IF TWO GRID INTERUALS ARE
! > NEEDED TO DETERMINE THE ADDITIONAL
! / CONTOUR POINT WHEN IT IS EXPECTED
! /  TO BE FOUND NEAR A DATA POINT

\DETERMINE WHICH TRANSUERSE
> CROSS PLOTS L IE  BETWEEN THE

/TWO EX IST ING CONTOUR POINTSFOR K=Jmax - l  TO 2
IF Ly (KXY2  THEN 17110

NEXT K
FOR Y in=Y l+Ys tep  TO Y2 STEP Ys tep

Upper  y=Ly ( L ) -Lv (L - l  )
IF Y in>Ly  ( L ) -Ys l  ep /1  . 5 AND L<=K THEN

Y in=Ly ’ (L )
GOSUB’ Rasp 1 i n t
L l - L

16995
17000
17005
17010
17015
17020
17025
17050
17055
17040
17045
17050
17055
17060
17065
17070
17075
17080
17085
17090
17095
17100
17105
17110
17115
17120
17125
17150
17155
17140
17145
17150
17155
17160
17165
17170
17175
17180
17185
17190
17195
17200
17205

ELSE
IF Y in> Y2-Ys t ep /1  . 5 THEN SUBEXIT
GOSUB L in  i n t  ' F IND ADDIT.  POINTS

END IF
NEXT Y in
IF L<=K THEN 17120
SUBEXIT

Rasp l _ i  n t : !
O ld=0  !
Tes t save=0  !
FOR G=M-F laq  TO M

Upper  =Lx (G+ l  ) - Lx  (G)

SET NUMBER OF ADDITIONAL POINTS FOUND ON THE
TRANSUERSE CROSS PLOT TO ZERO

L In te rpnew(W(* )  ,Lx (G ) ,Aho r (L ,G)  ,Bho r  (L ,G ) ,Cho r  (L ,G) ,Dhor  (L ,G) , Phor  (
G ) .Qho r (G)  . Leve l  .O .Upp r
17210 FOR N=1 TO G>
17215
17220
17225
17250
17255
17240
17245
17250
17255
17260
17265
17270
17275
17280
17285
17290
17295
17500
17505
17510
17515
17520
17525
17550
17555

er ,Good )
Jood

Wtemp (O ld+N)=W(N)
NEXT N
01d=Good+01d

NEXT G
IF O ld>= l  THEN

Tes t =Lx ( I max ) -Lx  ( 1 )

I \STORE COMPUTED CONTOUR
I /POINTS AND COUNT THEM

SELECT THE CLOSEST
ADDITIONAL CONTOUR

\ POINT IF MORE THANFOR N=1 TO Old
IF Wtemp (N) >Xsave -Xs tep  AND Wtemp (NXXsave  THEN

IF ABS(Wtemp (N ) -Xsave  XTes t  THEN ! >ONE WAS FOUND IN THE
/ GIUEN INTERUAL(S)

ALONG THE GIUEN
TRANSUERSE CROSS PLOT

IF ABS( Wtemp (N ) -Xsa  - -------
Tes t=ABS(  Wtemp (N ) -Xsave  )
Tes t save=N

END IF
END IF

NEXT N
IF Tes t save>0  THEN

H=H+1
Keepx (H)=Wtemp  (Tes t save )
Keepy (H )=Y in

END I
END IF
RETURN

! \  PERFORM LINEAR INTERPOLATION
! > LONGITUDINAL CROSS PLOTS AND
! /  GRID LINES TO FIND ADDITIONAL CONTOUR POINTS

BETWEEN
BETWEEN

ADJACENT
THE TRANSUERSE

17540 Y_d i f f =Y in -Ly (L - l )
17545 Yy l=FNRasp  l i n t  ( Aver  (U1 , L I  ) , Ever  CUI ,L1 ) ,Cve r  ( U1 , L1  ) ,Dve r  (U1 ,L1 ) ,Pve r  ( L I  ) ,Q
ver  ( L I  ) ,Y_d i f f  .Uppe r  v )
17550 Yy2=FNRasp  1 i n t  ( Aver  (U ,L1  ) ,Bve r  (U ,L1  ) , Over (U,  L I )  , Over (U,  L I )  ,Pve r (L l )  ,Qve r (
L I  ) , Y_d i f f , Upper  y)
17555 IF- ( LeveT -Yy l  ) *  ( Leve  1 -Yy2  ) < 0 THEN
17560 H=H+1
17565 Keepx (H)=Xsave+Xs tep*  ( Leve  1 -Yy2  ) / (  Yy2 -Yy l )
17570 Keepy (H)=Y in
17575 END IF

! \F IND ADDITIONAL POINTS
! >ON THE TRANSUERSE
! / CROSS PLOTS

BETWEEN THE TRANSUERSE GRID L INES



17380
17385
17390
17395
17400
17405
17410
17415
17420
17425
ood )
17430
17435
17440
17445
17450
17455
17460
17465
17470
17475
17480
17485
17490
17495
17500
17505
17510
17515
17520
17525
17530
17535
17540
17545
17550
17555
17560
17565
17570
17575
17580
17585
17590
17595
17600
17605
17610
17615
17620
17625
17630
17635
17640
17645
17650
17655
17660
17665
17670
17675
17680
17685
17690
17695
17700
17705
17710
17715
17720
17725
17730
17735
17740
17745
17750
17755
17760
17765
17770

RETURN
In te rup t  : I n t e rup t  = l
SUBEND

! ! *
I ! INTERPNEU: SUBROUTINE TO EXTRACT LOCATIONS OF CONTOUR POINTS *

BY COMPUTING THE ROOTS OF THE F ITTED RATIONAL SPLINES *

SUB I n te rpnew(W(* ) ,Add_on ,Z l l  ,Z22 ,Z33 ,Z44 ,Pp  ,Qq , Leve l  , Lower  , Upper  , INTEGER G

COM / I n te rup t /  INTEGER In te rup t
REAL Utemp (4 )  ,Α ,ΑΟ  , A l  ,A2 ,A3 , A4, Check ,Coe f_a  ,Coe f  b .Coe f  c ,D ,  D i sc r im
REAL Dummy .Dummyl  ,Dummy2 ,E ,P ,Q ,R .Tes t  ,U ,Y ,Z ,Z2 ,Z7 ,Z4
INTEGER H, 1,  J ,  K . I save ,  Coun te r ,  Qua r t i c
ON KEY 9 LABEL " INTERUPT" , 15 GOTO In te rup t
ON ERROR GOTO E r ro r
RAD
Good=0
W( 1 ) = 0
U(2 ) = 0
W(3 ) = 0
14(4) = 0
lEqua t i ons  f rom CRC S tanda rd  Ma thema t i ca l  Tab les ,  16 th  ed i t i on ,  paqe 96

I FROM THE RATIONAL SPLINE COEFFICIENTS,  TERMS ARE GROUPED '
! UNDER A COMMON DENOMINATOR TO OBTAIN A POLYNOMIAL OF DEGREE FOUR.
! IF  THE UALUE OF EITHER OF THE HIGHEST TWO SPLINE COEFFICIENTS
I IS  ZERO, DIFFERENT NORMALIZING EQUATIONS MUST BE USED AND A LOWER
I ORDER POLYNOMIAL WILL BE GENERATED.

A4=0
IF Z44O0  THEN

A0=- (Qq+1 ) *  ( Leve  1 -Z11 -Z33  )
IF Z33O0  THEN

A4=Qq* (Z44+Z33  )
A l= -  (Qq*Qq*  ( Leve  1 -Z11  ) + (Qq+1 ) *  ( Z11 -Z22  ) + (4*Qq +3 ) *Z33  )
A2= (Qq*Qq*  ( Leve  1 -2 *Z11+Z2z  ) +Z33* ( 6 *Qq+3  ) )
A3= (Qq*Qq* (ZU-Z22 ) -Z33* (4 *Qq  + l ) +Z44 )

A l=Qq* (Leve l -Z l l ) - (Qq+ l ) * (Z l l -Z22 )
A2= -Qq*  (Z11 -Z22  )
A3=Z44

END IF
ELSE

IF Z33<>0 THEN
A0= (Leve  1 - Z11 -Z33  )
Al= (Qq* (Leve  1 -Z11  ) +Z11 -Z22+3*Z33  )
A2= ( Qq* (Z I  1 -Z22  ) - 3 *Z33  )
A3=Z33

ELSE
A3 = 0
A2 = 0
A1=Z11 -Z22
A0=Leve  1 -Z11

END IF
END IF

(CHECK POLYNOMIAL COEFICIENTS TO SELECT APPROPRIATE
IF A4<>0 THEN

Quar t  i c= l  (FLAG SET SO THAT PROGRAMME RETURNS BACK AFTER ANALYZING
(GENERATED CUBIC EQUATION IN ORDER TO COMPUTE QUARTIC ROOTS

A0=A0 /A4  ! \
A1=A1 /A4  ! \NORMALIZE QUARTIC EQUATION AND IS NOU IN THE FORM:
A2=A2 /A4  ! / χ Λ 4 + Α3χ Λ 3 + Α2χ Λ 2 + A lx  + A0 = 0
A3=A3 /A4  ( /
Coe f_a= -A2  (X
Coe f_b=A3*A l -4 *A0  I XGENERATE SECONDARY CUBIC EQUATION
Coef c= -A3*A3*A0+4*A2*A0 -A l *A l  ! / AND SOLUE FOR ITS ROOTS ’
GOSUB Cub i c  ( /  FORM OF THE CUBIC IS :

! y A 3 + (Coe f  a ) y  A 2 + (Coe f  b ) y  + (Coe f  c)  =0
K=1 IX “ ’ ~
R=A3*A3 /4 -A2+Wtemp(K )  ! \
IF ABS ( R) < 1 . E- 10 THEN R=0 ! X
IF R<0 THEN ! X TAKE CUBIC ROOT AND TEST IF IT WILL

K=K + 1 I / WORK SAT ISFACTORILY  ( IT  SHOULD)
IF K<=Coun te r  THEN 17720 I / IF NOT, TEST THE NEXT CUBIC ROOT

END IF ! /
Y=U temp(K )  ( /
R=SQR(R) IXCOMPUTE TERMS INUOLUED IN THE QUARTIC ROOTS
Dummyl=  . 75 *A3*A3 -2 *A2  ( /
IF R=0 THEN (USE DIFFERENT EQUATIONS BASED ON THE UALUE OF ' R 1

Dummy=Y*Y-4*A0

> IN IT IAL IZE  UARIABLES

ROOT FORMULAS



IF ABS ( Dummy ) < 1 . E- 10 THEN Dummy- 0 !LOOK OUT FOR ROUND-OFF ERROR
IF Dummy <0 THEN ! \

Coun te r -0  I > NO REAL ROOTS
GOTO 18555

ELSE
D=Dummyl+2*SQR( Dummy )
E=Dummy 1 -2 *  SOR( Dummy )

END IF ’
ELSE

Dummy- ( 4 *A5*A2 -8 *A1 -A5*A5*A5  ) / ( 4 *R )
IF ABS ( Dummy X l .E -  10 THEN Dummy- 0 ILOOK OUT FOR ROUND-OFF ERROR
D=Dummyl-R*R+  Dummy
E=Dummyl -R*R-  Dummy

END IF '
Coun te r=0
IF ABS(DX l .E -10  THEN D=0 LOOKING OUT FOR ROUND-OFF ERRORS
IF ABSCEX1 .E -10  THEN E-0 ! /
IF D-0 AND E-0 THEN ! \

Count er=2 ! \ONE REAL DOUBLE ROOT
Wtemp ( 1 )= -A5 /4+R /2  ! /
Wtemp (2 )=Wtemp ( 1 ) ! /

IF D>=0 THEN ! \
D-SQR(D) ! \
Coun te r -2  I \TWO REAL ROOTS
Wtemp ( 1 )= -A5 /4+R /2+D/2  ! /
Wtemp (2 )= -A5 /4+R /2 -D /2  ! /

END IF ! /
IF E>=0 THEN ! \

E-SQR(E) ! \
Wt emp (Coun t e r + 1 ) - -A5 /4 -R /2  +E/2 ! \TVJO REAL ROOTS
Wtemp (Coun te r  +2 )= -A5 /4 -R /2 -E /2  I /
Coun t e r -Coun  t e r +2 ! /

END IF ! /
END IF
FOR 1=1 TO Coun te r -1  ! \

FOR J - I+ l  TO Coun te r  ! \
IF Wtemp( I )=Wtemp(J )  THEN ! \CHECK FOR DOUBLE ROOTS, SINCE

Wtemp ( I )=Wtemp ( I )*  . 9999 ! \ ROOTS BASED INDEPENDENTLY
Wtemp ( J )=Wtemp ( J ) *1  . 0001 ! / ON *D’ AND ON Έ '  NAY

END IF ! / HAUE BEEN REPEATED
NEXT J ! /

17775
17780
17785
17790
17795
17800
17805
17810
17815
17820
17825
17850
17855
17840
17845
17850
17855
17860
17865
17870
17875
17880
17885
17890
17895
17900
17905
17910
17915
17920
17925
17950
17955
17940
17945
17950
17955
17960
17965
17970
17975
17980
17985
17990
17995
18000
18005
18010
18015
18020
18025
18050
18055
18040
18045
18050
18055
18060
18065
18070
18075
18080
18085
18090
18095
18100
18105

Quar t i c=0  ! \
Α-Α0 I \SINCE THE COEFFICIENT OF THE HIGHEST DEGREE TERM IN
Z2-A1 I >THE QUARTIC EQUATION IS IN FACT ZERO, THE QUARTIC
Z5-A2 ! / DEGENERATES INTO A LOWER ORDER POLYNOMIAL. AND
Z4-A5 ! /  HENCE THIRD ORDER COEFFICIENTS MUST BE IN IT IAL IZE
IF Z4O0  THEN ! \

! > SOLUE CUBIC EQUATION FOR ROOTS

Coe f_a=Z5 /Z4  ' ! \  AGAIN THE CUBIC IS IN THE FORM :
Coe f_b=Z2 /Z4  ! > y A 5 + (CoeF a)y  A 2 + (CoeF b )y  + (CoeF c) =
CoeF_c=A/Z4 ! /  ~ ~

Cub i c :  ! \
! > IF QUARTIC, COMPUTE ROOTS OF GENERATED CUBIC STARTING HERE
! /

P=CoeF a*Coef  a /9 -CoeF  b/5
Q= (CoeT b *Coe7_a /5 -Coe7_c -2 *  (CoeF_a /5  ) Λ 5 ) /2
Tes t=Q*U-P  A 5
IF Tes t>0  THEN ! \

Coun te r -1  ! > ----------- ONE REAL ROOT -------------
! /

Dummyl=Q*SQR(Test )
Dummy2=Q-SQR(Test )
Wt emp ( 1 )=SGN(Dummyl )*ABS(Dummyl  ) Λ ( 1 /5 ) +SGN (Dummy2 ) *ABS ( Dummy 2 ) Λ ( 1 /5

0

18110
18115
18120
18125
18150
18155
18140
18145
18150
18155
18160
18165

ELSE I \
Coun te r=5  I > ------- TWO ROOTS; WHERE ONE IS A DOUBLE ROOT ---------
IF Tes t=0  THEN ! /

Wtemp( l )=2*SGN(Q)*ABS(Q)  A ( l / 5 )
Wtemp(2 )=Wtemp( l ) / ( - 2 .001 )  !\DUE TO ORDERING ALGORITM TWO
Wt emp ( 5 )=Wt emp ( 1 ) / ( - 1  . 999 ) ! > CLOSELY SPACED ROOTS ARE

! /  NEEDED FOR THE DOUBLE ROOT
ELSE ! !  ------------------------------- THREE DISTINCT REAL ROOTS -------------------------

U=ACS(Q/(PA 1 .5 ) ) / 5
Z=2*SQR(P)
Wt emp ( 1 )=Z*COS(U)
Wtemp(2 )=Z*COS(U+2*P I /5 )



18170
18175
18180
18185
18190
18195
18200
18205
18210
18215
18220
18225
18230
18235
18240
18245
18250
18255
18260
18265
18270
18275
18280
18285
18290
18295
18300
18305
18310
18315
18320
18325
18330
18335
18340
18345
18350
18355
18360
18365
18370
18375
18380
18385
18390
18395
18400
18405
18410
18415
18420
18425
18430
18435
18440
18445
18450
18455
18460
18465
18470
18475
18480
18485
18490
18495
18500
18505
18510
18515
18520
18525
18530
18535
18540
18545
18550
18555
18560
18565

Wt emp (3 )=Z*C0S(U+4*P  1 /3  )
END IF

END IF

> ADJUST ROOT VALUES ACCORDING TO CUBIC FORMULA

FOR H=1 TO Coun te r
Wtemp(H)=Wtemp  (H ) -Coe f  a /3

NEXT H
ELSE ! \

IF Z3O0  THEN ! > SOLVE QUADRATIC EQUATION FOR ITS ROOTS

D isc r  im=Z2*Z2 -4 *A*Z3
IF D iec r im=0  THEN

Coun te r=2
Wtemp ( 1 )=Z2 / ( -2 .  0001*Z3 )  I \DUE TO ORDERING ALGORITM TWO
Wt emp (2 )=Z2 / ( -  1 . 9999*Z3  ) l /CLOSELY SPACED ROOTS ARE NEEDED

ELSE
IF D iec r im>0  THEN

Coun te r=2
Wtemp ( 1 )= (SQR(D i  sc r  im ) -Z2 ) / ( 2 *Z3  )
Wtemp (2 ) = ( - 1 *SQR(D  i ecr  i m ) -Z2  ) / ( 2 *Z3  )

END IF
END IF

ELSE
IF Z2<>0 THEN

> ONE REAL DOUBLE ROOT

> TWO D IST INCT REAL ROOTS

! > SOLVE LINEAR EQUATION FOR ROOT

Coun te r= l
Wtemp (1  )= - l *A /Z2

ELSE
IF A=0 THEN

Coun te r=2
Wtemp ( 1 )=Lower
Wtemp (2 )=1

END IF
END IF

END IF
END IF
IF Qua r t  i c= l  THEN RETURN ! \AFTER ROOTS FROM GENERATED CUBIC ARE

! /COMPUTED RETURN TO CALCULATE QUARTIC ROOTS
END IF

> DETERMINE IF ROOTS L IE  IN THE UAL ID INTERVAL

FOR H=1 TO Coun te r
IF PROUNDCWtemp (H ) -Lower  , - 6 )  = 0 THEN

Wtemp (H )=Lower
END IF
IF  PROUND(Wtemp(H) - l ,  - 6 )=0  THEN

Wtemp (H) = l
END IF
IF  Wtemp (H) > = Lower  AND Wtemp(HX  = l

Wtemp (H )=Wtemp(H) *  Up per
Good=Good+ l
W(Good )=Wtemp (H) +Add on

END IF
NEXT H
FOR J=1 TO Good -1  ! \

I save=0  !
Check=W(J )  !
FOR I=J+1  TO Good !

IF WdXCheck  THEN !
Check=W( I )
I eave= I

END IF
NEXT I
IF I saveOO THEN

Dummy=W( J )
W(J)=W(  l eave )
W( l eave  )=Dummy

END IF
NEXT J
OFF ERROR
SUBEXIT

Er ro r :  OFF ERROR
Good=0
SUBEXIT

In te r  up t : I n t e rup t= l
SUBEND

THEN

XRE-ORDER
>IN INCREASING VALUE OF THE

/LONGITUDINAL COORDINATE Ύ '

FOUND CONTOUR POINTS

\LOOK OUT FOR ROUND-OFF ERROR
/AT HE INTERVAL BOUNDARIES

! \  COMPUTE THE TRUE VALUE
! \ OF THE CONTOUR POINT BY
! > EXPAND I NG AND SHIFT ING THE
! / ROOT TO COMPENSATE FOR THE
! /  COMPRESSED AND TRANSLATED
! NATURE OF THE RATIONAL SPLINE



18570
18575
18580
18585
18590
18595
18600
18605
18610
18615
18620
18625
18630
18635
18640
18645
18650
18655
18660
18665
18670
18675
18680
18685
18690
18695
18700
18705
18710
18715
18720
18725
18730
18735
18740
18745
18750
18755
18760
18765
18770
18775
18780
18785
18790
18795
18800
18805
18810
18815
1882 0
18825
18830
18835
18840
18845
18850
18855
18860
18865
18870
18875
18880
18885
18890
18895
18900
18905
18910
18915
18920
18925
18930
18935
18940
18945
18950
18955
18960
18965

Rasp 11 : RATIONAL SPLINE INTERPOLATING ROUTINE

H. SPATH
1974

AUTHOR:
DATE: *

SUB Rasp 11 (X ( *  ) , Y(* ) ,P ( *  ) ,Q ( *  ) ,Y1 (*  ) , A(* ) ,B ( * ) ,C (» ) ,D ( * )  , INTEGER N)
OPTION BASE 1 > . . >
COM / I n te rup t /  INTEGER In te rup t
REAL H,H1 ,H2 ,Hp ,Hq ,P2 ,P21 .P22 ,Pp ,Pp2 ,02 ,Q22 ,Qq ,Qql  ,Qq2 ,R1 ,R2 ,Z
INTEGER j i . J2 ,K ’N i ;N2 '  '
ON KEY 9 LABEL A INTERUPT" , 15 GOTO In te rup t
N1=N-1
0 (1 )=0
D( l )=0
FOR K=1 TO N1

J2=K+1
Pp=P(K)
Qq=Q(K)
Pp2=Pp*  (Pp+3 ) +3
Qq2=Qq* (Qq+3 ) +3
P22=2+Pp
Q22=2+Qq
A(K )=X(J2 ) -X (K )
H=1 /A (K )
B (K )=1 / (P22*Q22 -1 )
H2=H*B(K)
R2=H*H2* (Y( J2 ) -Y (K )  )
IF K=1 THEN 18760
Hq=H l *Qq l
Hp=H2*Pp2
Z= l / (Hq*  (P21 -C(  J 1 ) ) +Hp*Q22 )
C(K)=Z*Hp
H=R l *Oq l *  ( 1+P2 1 ) +R2*Pp2*  ( 1+Q22 )
IF K=2 THEN H=H-Hq*Y l ( l )
IF K=N1 THEN H=H-Hp*Y l (N )
D(K) = Z* (H -Hq*D(  J I  ) )
J1 = K
P21=P22
Qql=Qq2
H1= H2
R1=R2

NEXT K
Y1(N1)=D(N1)
IF Nl<=2 THEN 18825
N2=N1-1
FOR J l=2  TO N2

K=N-J1
Y1 (K )=D(K ) -C (K ) *Y1 (K+1 )

NEXT J I
FOR K=1 TO N1

J2=K+1
H=B(K) * (Y (J2 ) -Y (K )  )
Z=B(K ) *A (K )
P2=2+P(K)
Q2=2+Q(K)
C(K )= ( 1+Q2 ) *H -Z*  ( Y1 ( J2 ) +Q2*Y1 ( K ) )
D (K )= -  ( 1+P2 ) *H+Z*  (P2*Y1  ( J2 ) +Y1 (K) )
A (K )=Y(K ) -C (K )
B (K )=Y(J2 ) -D (K )

NEXT K
SUBEXIT

In te rup t :  I n t e rup t  = l
SUBEND

INTERPOLATING RATIONAL SPLINE FUNCTION

DEF FNRasp I in  t ( A ,B ,C ,D , P ,Q ,X,  Upper )
REAL Sp 1 i n t  ,T ,U
T=X/Upper
U= l -T
Sp 1 in t =A*U+B*T+C*UZ' 3 / (P *T  + 1 ) +D*T A 3 / (Q*U+1  )
RETURN Sp l i n t

FNEND

RATIONAL SPLINE INTEGRATION



18970 ! ! *
18975 ! I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
18980 DEF FNArea ( A ,B , C .D,P ,Q .Upper )
18985 REAL Al , A2 ,A3 .Area ,Z
18990 Z=Q/(O+1) ' '
18995 Al=0
19000 A2=0
19005 A3 = 0
19010 A l=(A+B) /2
19015 IF COO THEN A2= (C/P A 3* ( ( - l l »P*P -15*P -6  ) /6 + (P+1 ) A3*LOG(P+1 ) /P) )
19020 IF DOO THEN A3=- (D* (Z A 3/3+Z*Z/2+Z+LOG( 1-Z ) ) / (  (Q+l )*Ζ  Λ4) )
19025 Area= (A1+A2+A3 )*Upper
19030 RETURN Area
19035 FNEND
19040 1 i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
19045 I I *
19050 !! Datet ime : Rout ine  d i sp lays  & chanqes cu r ren t  time & date *
19055 ! !  *
19060 ! I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
19065 SÙB Datet ime
19070 INTEGER Flag
19075 DIM A$ [80 I ,Zdate$  180 I ,Zt ime$ 180 I
19080 ON ERROR GOTO 19085
19085 BEEP
19090 PRINT CHR$ ( 12 ) ;TABXY(8 , 1 ) ; " >>>> Date and Time ver i F icat  ion/chanqe rout
me <<<<"
19095 F laq= l
19100 A$= n en te r "
19105 IF DATE(DATE$ (TIMEDATE) ) <DATE( "2 AUG 1985") THEN
19110 GOSUB Datechange
19115 GOSUB Timechange
19120 END IF
19125 A$="change"
19130 Flag=0
19135 OFF KEY
19140 ON KEY 5 GOTO 19180
19145 ON KEY 6 GOTO 19180
19150 ON KEY 7 GOTO 19180
19155 ON KEY 8 GOTO 19180
19160 ON KEY 9 GOTO 19180
19165 ON KEY 0 LABEL "CHANGE DATE" GOTO Datechanqe
19170 ON KEY 1 LABEL "CHANGE TIME" GOTO Timechanqe
19175 ON KEY 2 LABEL "CONTINUE" GOTO 19290
19180 PRINT CHR$ ( 12 ) ;TABXY(8 , 1 ) ; 11> > > > Date and Time ver i F icat  ion/chanqe rout
ine <<<<"
19185 PRINT TABXY( 15 ,6 ) ; "Here is the cu r ren t  TIME & DATE in the 9836."
19190 PRINT TABXYdO ,12) >>> Se lec t  the app rop r i a te  spec ia l  Func t ion  key. <<

19195 PRINT TABXY(25 ,8 ) ; " 1- " ;DATE$(TIMEDATE)
19200 PRINT TABXYC25 ,9 ) ; "2- " ;TIME$ (TIMEDATE)
19205 GOTO 19195
19210 Datechange : I
19215 PRINT TABXY ( 1 , 15 ) ; "The syntax to " ;A$ ; "  the DATE is :
19220 PRINT TABXY( 1 , 16 ) ; "Day : two d i g i t s ,  Month: F i r s t  three l e t t e r s ,  Year:

Four d i g i t s  "
19225 PRINT TABXYdO , 17) ,: "For example: 31 Oct 1962
19230 INPUT "Now enter  the app rop r i a te  da te " ,Zda te$
19235 SET TIMEDATE DATE(Zdate$ ) +TIME(TIME$ (TIMEDATE) )
19240 IF F laq= l  THEN RETURN
19245 GOTO 19180
19250 Timechanqe:!
19255 PRINT TABXYC 1 , 15 ) ; " The syntax to " ;A$ ; "  the TIME is :
19260 PRINT TABXYd , 16 ) ;" Hour ,Minu t es .Seconds : each two d i g i t s  separated by co
Ions "
19265 PRINT TABXYdO , 17) ; "For example: 15 :38 :19
19270 INPUT "Now enter  the app rop r i a te  t ime" .Z t ime$
19275 SET TIMEDATE T IME(Zt ime$ ) +DATE(DATE$ (T tMEDATE ) )
19280 IF F laq= l  THEN RETURN
19285 GOTO 19180
19290 OFF KEY
19295 SUBEND
19300 1 I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
19305 ! ! *
19310 ! !  Automatic : Se lec t i on  oF data F i l es  For au tomat ic  p l o t t i ng  *
19315 ! ! »
19320 ! ! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
19325 SLJB Automat ic (Namei (* ) , INTEGER To ta l ,  L ine)
19330 DIM AF laq$ (2 ) [3 I , Ans » [ 160 1
19335 INTEGER I
19340 To ta l=0



19345 Af laq$ ( 1 )=" YES"
19350 Af lag$ (2 )="NO"
19355 Auto menu: I
19360 ON ERROR GOTO Err
19365 PRINT CHR$ ( 12 ) ; TABXY ( 30 , 1 ) ; "  AUTOMATIC MODE MENU"
19370 PRINT TABXY( 1 ,4 )  j " 1-  CONTOUR PLOT? " :A f l aq$ ( l )
19375 PRINT TABXY( 1 ,5 ) '; " 2 -  THREE DIMENSIONAL PLOT? " :A f l aq$ (2 )
19380 PRINT TABXY( 1 ,7)  ; "3 -  ENTER / ADD THE NAMES OF THE F ILES '  TO BE ACCESSED"
19385 PRINT TABXY ( 1 '.8 ) ; " 4- REUIELJ / EDIT THE ENTERED FILE NAMES"
19390 PRINT TABXY ( 1 , 1 0 " 5- COMMENCE PLOTTING"
19395 PRINT TABXY ( 1 , 11 ) ; "6 -  RETURN TO THE MAIN KEY MENU"
19400 L i ne= -1
19405 INPUT "ENTER THE APPROPRIATE LINE NUMBER" , L i ne
19410 IF L i ne>6  OR L ine< l  THEN
19415 E r r :  I
19420 PRINT TABXY( 10 . 10 ) j "PLEASE TRY AGAIN"
19425 GOTO Auto menu
19430 END IF
19435 OFF ERROR
19440 IF L i ne= l  OR L ine=2  THEN
19445 IF Af lag $ ( L i ne  ) = " YES" THEN
19450 Af lag» (L i ne  )="NO"
19455 Af I aq$ (  ( ( L i ne  ) MOD 2 )+ l )= "YES"
19460 ELSE *
19465 Af lag$ (L i ne  )="YES"
19470 Af l ag$ (  ( ( L i ne )  MOD 2 )+ l )= "NO"
19475 END IF '
19480 END IF
19485 IF L i ne=3  THEN GOSUB En te r
19490 IF L i ne=4  THEN GOSUB Rev iew
19495 IF L i ne=5  THEN SUBEXIT
19500 IF L i ne=6  THEN SUBEXIT
19505 GOTO Auto_menu
19510 En te r  : !
19515 PRINT CHR$(12)
19520 Col = l
19525 Row=l
19530 FOR 1=1 TO To ta l
19535 GOSUB P r i n t i ng
19540 NEXT I
19545 PRINT TABXY( 1 , 16 ) ; "To s top  en te r i ng  f i l e  names,  s imp l y  en te r  the word:

19550 I= l+To ta l
19555 Aga in :  !
19560 Ans$=" "
19565 IF 1=1 THEN
19570 INPUT "En te r  the f i r s t  f i l e  name" ,Ansî
19575 ELSE
19580 INPUT "En te r  the next  F i l e  name" ,Ans$
19585 END IF
19590 IF Ans$=" "  THEN Again
19595 IF UPC$ ( Ansî )= "OUIT "  THEN
19600 To ta l= I - l
19605 RETURN
19610 END IF
19615 IF LEN(Ans$)>10 THEN
19620 PRINT TABXY ( 1 , 17 ) 1nva 1 1d f i l e  name, too many cha rac te r s  - t r y  aqa in "
19625 BEEP · d

19630 GOTO Again
19635 ELSE
19640 PRINT TABXYd ,17)
19645 END IF
19650 Nameî ( I )=Ans$
19655 GOSUB P r i n t i ng
19660 IF 1=75 THEN '
19665 PRINT TABXYd  , 18 ) ; "Reached the maximum of 75 data  f i l e s  - p ress  CONTIN
UE" H

19670 BEEP
19675 PAUSE
19680 RETURN
19685 END IF
19690 1=1+1
19695 GOTO Again
19700 Rev iew : !
19705 PRINT CHR$(12)
19710 Co l= l
19715 Row=l
19720 FOR 1=1 TO To ta l
19725 GOSUB P r i n t i ng
19730 NEXT I



19735 Change: !
19740 1=-1
19745 INPUT "En te r  the number of the f i l e  name to be changed (en te r  '0 '  to re t
urn to menu)" , I
19750 IF 1=0 THEN RETURN
19755 IF KO OR I>To ta l  THEN Change
19760 Ans$=""
19765 INPUT "Now en te r  the des i r ed  f i l e  name",  Ansi
19770 IF LEN(Ans$)>10 THEN
19775 PRINT TABXY( 1 , 17) ; " Inva 1 i d f i l e  name, too many cha rac te r s  - t r y  aga in "
19780 BEEP y

19785 GOTO Change
19790 ELSE
19795 PRINT TABXY( 1 , 17) ; "
19800 END IF
19805 IF Ans$=""  THEN
19810 FOR J=I TO To ta l - 1
19815 Name! ( J )=Name$ ( J + l )
19820 NEXT J
19825 Tota l =To ta  1-1
19830 GOTO Review
19835 ELSE
19840 Name$ ( I ) = Ans$
19845 Col=( (1 -1  ) MOD 5 ) *16+1
19850 Row= INT( ( 1-1 ) /5  ) + 1
19855 GOSUB P r i n t i ng
19860 GOTO Change
19865 END IF
19870 P r i n t  ing :  !
19875 IF Col >65 THEN
19880 Co l= l
19885 Row=Row+l
19890 END IF
19895 PRINT TABXYŒo 1 .Row) ;
19900 PRINT USING "DD , " Λ , IX,  AAAAAAAAAA ,2X" ; I .Name $ ( I )
19905 Col=Col+16
19910 RETURN
19915 SUBEND
19920
19925
19930
19935
19940
19945
19950
19955
19960
19965
19970
19975
19980
19985
19990
19995
20000
20005
20010
20015
20020
20025

I I ***********************************************************************
i ! *

A rcp lo t  : Rou t i ne  which draws c i r cu la r  frames for po la r  p l o t s  *
I I ο**»*#****#**»**»***##»#»**#*»»#*###*#******##**##**#*#**»**»*#»**»#**
SUB Arcp lo t  (R ,Ang l  ,Ang2 , Step )

OPTION BASE 1
REAL Ang
MOUE R*COS(Angl) .R»SIN(Ang l )
FOR Ang=Angl TO Ang2+Step/2 STEP Step

IF Ang*SGN(Step)>Ang2*SGN(Step) THE
DRAW R*COS(Ang2) ,R*SIN(Ang2)
SUBEXIT

ELSE
DRAW R*COS(Ang) ,R*SIN(Ang)

NEXT Ang
SUBEND

’N

I I ***********************************************************************
Data_se t  : Rou t i ne  which w r i t es  a l i s t  of the data to the p r i n te r  *

20030 ! J * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
20035 SÙB Da ta_se t (A (» ) ,F i l e î )
20040 OPTION BASE 1
20045 COM /Gen/ Lx (* ) , Ly ( *  ) ,Form$ , INTEGER Imax.Jmax
20050 INTEGER I , J ,K,  11 ,12 ,Numl ines
20055 Numl ines=10
20060 ON TIMEOUT 7 . . 5  GOSUB Timeout
20065 PRINTER IS 701
20070 GOTO 20095
20075 T imeout : !
20080 CALL P r i n te r se t
20085 ON TIMEOUT 7 , . 5  GOSUB Timeout
20090 RETURN
20095 ON ERROR GOSUB 20285
20100 PRINT USING "0"
20105 PRINT DATE$( TIMEDATE) ;" " ;TIME$(TIMEDATE)
20110 PRINT ""
20115 PRINT ""
20120 PRINT ">>>> HERE IS THE DATA FROM FILE:  " ;F i l e$ ; "  <<<<"
20125 12=0



20130
20135
20140
20145
20150
20155
20160
20165
20170
20175
20180
20185
20190
20195
20200
20205
20210
20215
20220
20225
20230
20235
20240
20245
20250
20255
20260
20265
20270
20275
20280
20285
20290
20295
20300
20305
20310
20315
20320
20325
20330
20335
20340
20345
20350
20355
20360
20365
20370
20375
20380
20385
20390
20395
20400
20405
20410
20415
20420
20425
20430
20435
20440
20445
20450
20455
20460
20465
20470
20475
20480
20485
20490
20495
20500
20505
20510
20515
20520
20525

11=1+12
12= I 1+Numl i nes -1
IF 12>=lmax THEN

12= Imax
ELSE

IF I2> Imax-Numl ines THEN
12= INT( ( Imax+ I 1 ) /2 )

END IF
END IF
PRINT ""
PRINT ""
PRINT ""
PRINT USING "16(X)
ON ERROR GOTO 20213
FOR 1=11 TO 12

PRINT USING "DDDD. DDDD,2 (X) ;Lx ( I )
GOTO 20220 ’
PRINT USING "K ,2 (X )  ,#" : " * *» * * * * * * "

NEXT I ■
PRINT ""
PRINT ""
FOR 3=1 TO Umax

ON ERROR GOTO 20255
PRINT USING "DDDD. DDDD ,7(X) ;L V ( Jmax-J+1)
GOTO 20260
PRINT USING "K ,7(x ) .#" ;  " *» * * *» * * * "
ON ERROR GOTO 20285'
FOR 1=11 TO 12

K= ( I -1 )*3max+3
PRINT USING
GOTO 20290
PRINT USING

NEXT I
PRINT ""

NEXT 3
IF 12<lmax THEN
PRINTER IS 1
OFF TIMEOUT

SUBEND

DDDD. DDDD, 2(X) ; ACK)
"K ,2 (X ) ,# " ;

20130

! I »
I n i t i a l i ze :  Rout ine which rese ts  the va r i ab les  to t he i r  *

! o r i g i na l  from the temporary values requ i red  to *
per fo rm an accurate  p lo t  ’ »

! ! ♦

SUB In i t ia 1 ize (FIaq$ (* ) )
OPTION BASE 1
COM /Gen/ Lx (* ) ,Ly ( *  ) ,Form$ . INTEGER Imax,Jmax
COM /Change/ Fac tor  .D i s to r t  .Gamma
INTEGER 1.3
IF Fac to rO l  THEN ! \

FOR 3=1 TO 3max ! \
Ly (3 )=Ly (3 ) /Fac to r  ! \RETURN Y COORDINATES TO THEIR ORIGINAL SPECS

NEXT 3 ! /
Fac to r= l  I /

END IF ! /
IF Form$="POLARSEC" THEN

FOR 1=1 TO Imax ! \
Lx ( I )=Lx ( I )-Gamma I \ BRING BACK THE POLAR SECTOR

NEXT I I / PLOT TO ITS ORIGINAL ANGLES
Gamma=0 1/

END IF
IF Flag$ (9 )="NO" THEN ! \

FOR J=3max-1 TO 1 STEP -1 I \
Ly (3 )=Ly (3max )-  (Ly (3max )-Ly (3 ) ) *D i s to r  t ! \RETURN COORDINATES TO

NEXT 3 ! /THEIR NON-DISTORTED
Dis to r t s  ! / SPECS

END IF ! /
SUBEND
I I ***********************************************************************
! ! *

Pr in te r se t :  Rout ine  i n fo rm ing  the user p r i n te r  is not on - l i ne .  *
! I *I I * * * * * * * * * * * * * * * * * * * * * * * * * *# * * * *#» * * * * * * * * * * * * *» * * * * * * * * . * * * *# * * * * * * * * * * * .
SUB P r i n te r se t

PRINTER IS 1
PRINT CHR$(129)
PRINT TABXY( 10 , 17) ; "Pr int  er has not been powered up or is not on l i ne . "
PRINT TABXYC 10 , 18 ) ; "Press CONTINUE when the p r i n te r  is ready.



20530 PRINT CHR$(128)
20535 PAUSE
20540 BEEP
20545 PRINT TABXYdO ,17) ;RPT$("  " , 70 )
20550 PRINT TABXYdO , 18 ) ;RPT$ ( " " , 70 )
20555 PRINTER IS 701'
20560 SUBEND
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