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ABSTFL4CT 

ELIPGRID-PC, a new personal computer program, has been developed to provide 

easy access to Singer's 1972 ELIPGRID algorithm for hot-spot detection probabilities. 

Three features of the program are the ability to determine: 1) the grid size required for 

specified conditions, 2) the smallest hot spot that can be sampled with a given probability, 

and 3) the approximate grid size resulting from specified conditions and sampiing cost. 

ELIPGRID-PC also provides probability of hit versus cost data for graphing with spread- 

sheets or graphics software. The program has been successhlly tested using Singer's 

published ELIPGRID results. An apparent error in the original ELIPGRID code has been 

uncovered and an appropriate modification incorporated into the new program. 

xi 





1. INTRODUCTION 

The standard approach for calculating the probability of detecting small, highly 

contaminated areas called hot spots is based on a punch-card-era computer program 

developed over 20 years ago. This program, ELIPGRID (Singer 1972), is the foundation 

for three programs developed by Oak Ridge National Laboratory (ORNL) for the IBM@ 

personal computer (PC): ELIPGRID- 1 , a PC version of ELIPGRD; ELIPGRID-2, a 

modified PC version; and ELIPGRID-PC, a user-fiiendiy PC version containing several 

new options not found in ELIPGRID. 
ELIPGRID-1 is a direct translation of ELIPGlUD to the PC and retains a coding 

error found in ELIPGRID's rectangular grid routine. ELIPGRID-2 is similar to 

ELPGRID-1 but corrects the rectangular grid error. ELIPGRZD-PC, though based on 

ELIPGRID's algorithms, is a new program that simplifies input file selection, data entry, 

and file output. 

ELIPGRID-1 and ELIPGRID-2 can be viewed as transitional programs used to 

work out technical problems involved in adapting ELIPGRlD to the PC. They are 

documented here to provide a record of this transition. ELIPGRID-PC, however, is 

intended as a 111  replacement for the ELIPGRID program. 

2. PREvIouswoRK 

In 1969, Singer and Wickman published a mathematical procedure for determining 

the probability of locating elliptical geological deposits (Singer and Wickman 1969). 

Using this procedure, five computer programs were written to calculate values published 

as probability tables for various target shapes, grid types, and grid sizes. These programs 

were run on an IBM? System 370/67 computer. 

1 
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In 1972, Singer published ELIPGRID, a FORTRAN IV program based on Singer 

and Wickman's mathematical procedure (Singer 1972). This program calculated the pro- 

bability of success in locating elliptical targets with square, rectangular, and hexagonal 

(triangular) grids. The data input and code were designed for the then-standard punch- 

card computer. 

Zirschky and Gilbert developed a nomographic procedure based on ELIPGRID to 

assist with the detection of highly contaminated areas at chemical- or nuclear-waste dispo- 

sal sites (Zirschky and Gilbert 1984). Gilbert used these nomographs as the basis for the 

chapter "Locating Hot Spots" in his widely referenced book on environmental statistical 

methods (Gilbert 1987). These nomographs were subsequently used by the W.S. Environ- 

mental Protection Agency (EPA) to develop tables for calculating the probability of 

missing various hot-spot shapes using triangular and square sampling grids (U.S.EPA 

1989). 

Gilbert's nomographs and the EPA tables have some inherent limitations not in the 

original ELTPGRID program. Three limitations are: 

Probabilities for only one rectangular sampling grid are given in Gilbert's nomo- 

graphs; no data for rectangular grids are given in the EPA tables. 

Specific orientation angles for suspected hot spots are not allowed. For example, if 

the probability of detecting a given target with a given grid for a specific orientation 

angle is desired, the tables and nomographs do not provide this information. 

Data extracted fiom a graph are less likely to be accurate than output fiom a com- 

puter program given the Same input information. 

ELIPGRID-PC removes these limitations by: I) allowing a large number of rectan- 

gular grids, 2) allowing orientation angles for suspected hot spots to be specified, and 

3) calculating the results with a computer algorithm. 
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3. PROGRAM ASSUMPTTONS 

The following assumptions underlie both the original ELIPGRID and ELIPGRID- 

PC: 

1.  

2. 

3.  

4. 

5 .  

The target (hot spot) is assumed to be circular or elliptical. See Fig. 1 for an 

illustration of an elliptical subsurface pocket of contamination. 

Samples or measurements are taken on a square, rectangular, or triangular grid. 

Figure 2 illustrates the various grid configurations. 

The distance between grid points is much larger than the size of the sample being 

measured or cored at grid points; that is, a very small portion of the area being 

studied can actually be measured. 

The definition of a hot spot is clear and unambiguous. 

There are no measurement misciassification errors; that is, no errors are made in 

deciding when a hot spot has been detected. 
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Subsurface Contamination 

Fig. 1 .  Hypothetical subsurface pocket of contamination. 
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Square 
-G-+ 

Rectangular 

Samples are collected at grid nodes 
I 

Fig. 2. Grid configuration for finding hot spots. 
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4. PROGRAM DESCRIPTIONS 

4.1 ELIPGRID-1 

ELIFGRID-1 is a PC program, writen in Lahey FORTRAN, that closely conforms to 

the original ELIPGRIX) FORTRAN code structure. It was written to demonstrate that 

ELIPGRID code could work on a PC. The format for data input is the same as the origi- 

nal ELIPGRID punch-card format. The program does not provide any user-interface 

features other than a simple help screen and various messages relating to data input file 

errors. 

ELIPGRID-1 contains the original algorithm used by the RECT subroutine in the pub- 

lished version of ELIPGRID. However, the output from ELIPGRID-1 does not match the 

published output for a number of rectangular grid cases (Singer 1972). These discrepan- 

cies revealed the need to modi@ the RECT subroutine that resulted in the ELIPGRID-2 

program. See Appendix A for a demonstration of the nonequivalence of the original 

ELIPGRID FORTRAN code and Singer and Wickman's mathematical development. 

Hardware requirements for the program include sm IBM@ PC (or compatible) with an 

Intel@ 386-, i486-, or Pentiumm central processing unit, with a minimum of 512 kilo- 

bytes (KB) free random access memory (RAM) recommended. Additionally, a math co- 

processor is required and a fixed hard disk drive is recommended. 

4.2 ELIPGRID-2 

ELIFGRID-2 is essentially the same program as ELIPGRID-1, with the key differ- 

ence being the modified RECT subroutine. With this modification in place, ELIPGRID-2 

is able to reproduce the results of the published data (Singer 1972). See Appendix B for 
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comparisons of ELIPGRID- 1, ELIPGRID-2, and ELIPGRID-PC output against Singer's 

published data. The source code for ELIPGRID-2 is found in Appendix D. 

The hardware requirements for ELIPGRID-2 are the same as those for ELIPGRID-1. 

4.3 ELIPGRID-PC 

ELIPGRID-PC is a new program incorporating the corrected version of the ELIP- 

GRID algorithm found in ELIPGRID-2. Although the algorithm was recoded into CA- 

ClipperQ for ELIPGRID-PC, no changes were made to the underfying mathematical algo- 

rithm (Appendix C documents an algorithmic substitution required for a small portion of 

ELIPGRID's triangular grid computations). The source code for ELIPGRID-PC is found 

in Appendix E. Source code for a simple graphics program to display and print the output 

fiom the "Write Cost-Based Graph Data" option is found in Appendix F. 

ELIPGRID-PC provides some output features not directly available in ELIPGRID: 

ELIPGRID-PC calculates a grid size, given the desired probability of detecting a 

specified hot spot. 

ELIPGRID-PC calculates an approximate grid size, given desired cost and hot- 

spot specifications. Note that this is an approximate grid size since the underlying 

EPA formula for determining the number of samples for a given area is itself 

approximate (U.S.EPA 1989). 

ELIPGRID-PC calculates the smallest hot spot that can be detected with a given 

probability and grid size. 
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ELIPGFUD-PC provides the capability for graphing with spreadsheets or graphics 

software the probability of detection versus cost. Figure 3 is an example of this 

for a square grid. 

Designed to be user-friendly, ELIPGRLD-PC includes the following features: 

A simplified input format (SIF) file option. SIF files provide an easier-to-use 

input file structure than the ELIPGRID format input files. 

e Screen input and output in either meters or feet. 

* Conversion from acres to m2 or to ft2 using the F10 key. The program also calcu- 

lates the length of the hot spot semi-major axis from the area of the hot spot. 

Change of the basic unit of length from meters to feet as a command-line option 

using the letter F. Command-line option M will force a monochrome screen, and 

command-line option H provides usage information. 

* Input and output files located on any drive and subdirectory. 

0 Temporary exit to DOS. DOS commands or other programs may then be 

executed. 
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PROBABILITY OF H I T  vs COST 

i 
H 
I 
LL 
0 

t- 
t- 

-J 
H 

H 
m 
d 

COST, $K 

Input Fite: C:\CLIPPERZ\EDITOR\EGPC\Graph.Dat 
Print Date: 08/26/94 
Print lime: 1:17:54 pm 
Grid type chosen.. .............. : Square 
Shape o f  the elliptical hot spot: 0.80 
Length o f  semi-major axis. ...... : 3.15 m 
Angle of orientation to grid. ... : 0.0" 
Total area to sample ............ : 8093.0 m* 
Individual sample cost.........$: 700.00 

Fig. 3. Probability of hit vs total sample cost for a square grid. 
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5. INSTALLATION EXAMPLE 

This example is for the ELIPGRID-PC program being copied to a C: fixed hard 

drive. ELIPGRID-2 would be installed in a similar manner. 

(1) Make a new subdirectory on the hard drive, for example: 

C:bMD ELIPGRID 

(2) Change to the new subdirectory: 

C:\>CD ELTPGRID 

(3) Copy all files from the source floppy disk in A: or B: drive: 

C:\ELIPGFUD>COPY A:*.* or COPY B:*.* 

(4) Run the ELIPGRID program. EGPC is the executable file name used in these 

examples: 

Using defaults of a color screen and meters for basic unit of length, 

C :\ELTPGRID>EGPC 

With the basic unit set to feet, 

C:\ELIPGRID>EGPC F 

To display a command-line parameter help screen, 

C:ELIPGRID>EGPC H . 
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6. SUMMARY 

Singer and Wickman's (1969) ElLIPGRID algorithm for calculating hot-spot 

sampling probabilities has been successhlly made available to the PC environment. 

ELIPGRID-PC provides the algorithm in CA-Clipper@-compatible format. The program 

additionally calculates the grid size required for specified conditions, the smallest hot spot 

that can be sampled with a given probability, and the approximate grid size resulting fiom 

specified conditions and sampling cost. ELIPGRID-PC also provides probability of detec- 

tion versus cost data for graphing with spreadsheets or graphics software. 

ELIFGRID-PC has been successfblly tested using Singer's published ELIPGFUD 

results and includes corrections to the rectangular and triangular grid routines of the 

original ELIPGRID. 
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DEMONSTRATION OF NONEQUIVALENCE OF ELIPGRID FORTRAN CODE 

ANI) SINGER AND WICKMAN'S EQUATION 

For this demonstration, assume that the ELIPGRID FORTRAN code equation is 

equivalent to the mathematical equation it is based on. By deriving a logical contradiction, 

it is demonstrated that the ELIPGRID code is not equivalent to the mathematical equa- 

tion. 

The RECT subroutine in ELIPGRID transforms a rectangular grid and elliptical 

target to a square grid and transformed elliptical target using an &ne transformation 

described in detail by Singer and Wickman (1969). The angle of the transformed elliptical 

target to the transformed grid is found from Singer and Wickman's Eq. (35), 

2q(l - k) tran a tsn 2y = 
1 - k2g2 - ( 4 2  - RZ) tan2 a ' 

where 

y = the angle of the transformed target to the transformed grid, if tan 2 y 2 0; if 

tan2y <Otheangleis90" - lyl; 

the angle of the original target to the original grid; 

the shape of the rectangular grid (long side divided by short side); 

the shape of the original elliptical target (semi-minor axis of the target divided 

by semi-major axis). 

CY = 

q = 

k = 
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The relevant ELIPGFUD FORTRAN code is found on lines RECT 175 and 

RECT 185 (Singer 1972): 

REVANG=(ATAN(2.0*Q*(l.O-SQK)*TAN(ALPHA)/ 

((AQ - SQK) * TAN (ALPHA)**2 * TIS - 1.0)) / 2.0) * 57.295779, 

where 

REVANG = y inEq. (1); 

AQ = Q' and Q is the shape of the rectangular grid (long side divided by the 

short side), q in Eq. (1); 

SQK = Shqpe2 and S h q e  is the semi-minor axis of the target divided by the 

semi-major axis, k in Eq. (1); 

= A Q  * SQK or k?$ in Eq. (1); 

= the angle of orientation of the original target to the original grid, a in 

ns 
ALPHA 

Eq. (1); 

57.295779 = the conversion factor for radians to degrees. 

Replace ELIPGRID's symbols with the equivalent symbols used in Eq, (l), remove the 

radians-to-degrees conversion factor, and solve for tan 2 y , so that the ELIPGRID code in 

mathematical form becomes 

2q(l  - R1) tan a 

(4' - RZ) tan2 a + R Z q 2  - 1 
tan 2y = 
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A comparison of a. (2) with Eq. (1) reveals two differences. First, the numerator of 

the ELIPGRJD equation has the term (1 - #), while Eq. (1) has the term (1 - k). Second, 
the denominators have their terms in different orders with different signs. It is possible 

that l5q. (2) is an equivalent form of Eq. (1). Assume they are equivalent and derive a 

logical contradiction. 

First, to sknpIi5 both equations, make the following substitutions: 

A = (1 - k), 

C=($-KZ)tan2a 

B = l - P $ ,  

Equation (1) becomes 

2qA tan a 
B - C  

tan 27 = 

Equation (2) becomes 

2q(l - k 3  tan a 
tan 2y e2 c-1s 

However, (1 - k2) = (1 + k)(1 - k) = (1 + k)A, so Eq. (2) can be written as 

2q(l  + k)R tan a 
c - 8  tan 2y = 
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Now assume both equations are equivalent, as they should be if the ELIPGRID code 

matches Eq. (1): 

2qA tsn a - 2q(l  + k)R tan u - 
B - C  c - B  

The term 2qA tan a is common to both fractions. Divide both sides by this tern ifit is not 

equal to zero. For q > 0, w > 0, and A > 0, this term will be greater than zero. Note 

that A = 1 - k. Therefore, if k < 1, then A > 0. Dividing both sides by (2qA tan a) 

results in 

Cross-multiply to yield 

C - B = (1 + k)(B - C )  . 

Perform the indicated multiplication on the right: 

C - B = B + B k - C - C k .  
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Add (B - C) to both sides to give 

Factor the right hand side to yield 

0 = B(2 + k )  - C(2 + k) . 

Ifk > 0, as it must be for any actual elliptical target, then 2 + k > 0. Therefore, divide 

both sides by (2 + k) to give 

Swapping both sides by the symmetry axiom of algebra yields 

Replacing B and C by their original values gives 

1 - k2q2 - ( q 2  - R * )  trra2 cc 0 . 

However, the left hand side above is the denominator in Eq. (1) and cannot be 0 for the 

large number of legitimate cases where q > 0, a > 0, and 0 < k < 1. Therefore, the 

premise of equivalence is false. 
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An example case would be q = 2, a = 45" , and k = 0.7. This is the case of a rectan- 

gular grid with shape 2, target orientation angle of 45", and target elliptical shape of 0.7. 

Many other such cases could be found. 

Dr. Donald A. Singer, author of the ELIPGRID program, agrees with the above 

conclusion. His replies to the following questions appear below (Singer 1994). 

1) It appears that the term (1 - k) in the numerator of Eq. (1) pq .  ( 3 9 ,  Singer 

and Wickman 19691 should be (1  - kz). This term is given as (1.0 - SQK) in the 

code on line RECT 175 (Singer 1972). SQK is Shape2, and Shape is the 

ELIPGRID code variable for k. Question 1 : could the blank space after k in 

the Singer and Wickman paper imply a superscript 2 was left out by accident? 

2) The denominator of Eq. (1) differs from the code in the order in which the 

terms are listed and in their signs. Question 2: could the code denominator be 

in error? 

Question 1. "I agree with you that the blank space after k in Equation 35 in 

Singer and Wickman (1969) is clearly meant for a missing 

superscript 2. This is consistent with all other equations in Singer 

and Wickman and with published computer code in Singer (1972)" 

Question 2. "Yes, the computer code for Equation 35 that you have used in 

HOTSPOT and ELPGRID2 is consistent with the output in Singer 

(1972) and (based on spot checks) with the tables in Singer and 

Wickman. " 
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TESTING PROCEDURE 

I 

B.l Singer's Tables 

Rows 52-82 34-64 I 

The goal of the ELIPGRID-2 and ELIPGRID-PC programs is to duplicate for a PC 

the ELIPGRID program. Once the PC program was written, Singer's Table 1, input data, 

and Table 2, output data (Singer 1972), were used as the basis for testing the program. 

A comparison of the 100 input cases in Table 1 with the 100 output cases in Table 2 

reveals some obvious problems in the sequential arrangement of the data in the tables. 

Apparently, the original computer printouts were accidentally disordered in the paste-up 

process. Fortunately, a careful comparison of Table 1 to Table 2 provides a key to the 

correct sequential order. 

Table B. 1 Corrected sequential order of Singer's tables 

Table 1 Table 2 

Rows 

11 Rows I 34-51 I 65-82 11 

I[ Rows I 83-100 I 83-100 11 

Dr. Donald A. Singer, author of the paper containing the tables in question, agrees 

with this conclusion. "Yes, the entries of the output table in Singer (1972) are in a differ- 

ent order than in the input table. Fortunately, the output table provides the input values so 

that the match can be made correctly as you have done" (Singer 1994). 

All 100 of Singer's cases were tested using the corrected sequential order listed in 

Table B. 1. 
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B.2 ELIPGMD-1 RESULTS 

Table B.2 is a listing of the input file, TESTlOO.M, used to duplicate Singer's 

Table 1. Table B.3 is a listing of the output file, TESTlOO.EG1, produced from running 

ELIPGRID-1 on TEST100.N 

All ELIPGRID- 1 square and triangular grid output values matched Singers's Table 2 

output values. A match is defined as two output values that differ by no more than 

zkO.0001. This corresponds to a difference in the probability of not hitting the target 

of 44.01%. 

The ELIPGRID-1 output from 10 rectangular grid cases, out of 30 total, did not 

match the published output in Singer's Table 2. The inability of the program to match 

rectangular grid cases led to a review of the RECT subroutine in the published ELIPGRID 

code. See Appendix A for a demonstration of the nonequivalence of the published ELIP- 

GRID code and Singer and Wickman's original mathematical development. Since the 

original ELIPGRID code could not reproduce the published results, a modified RECT 

subroutine was developed. ELIPGRID-2 is essentially ELIPGRID-1 with the exception of 

the modified RECT subroutine. 

B.3 ELIPGRID-2 RESULTS 

File TEST1OO.M was used for input data to ELIPGRID-2. Table B.4 is a listing of 

the output file, TESTlOO.EG2, produced from running ELPGRID-2 on TEST1OO.M. 

All square, triangular, and rectangular grid output values from ELPGRID-2 matched 

Singers's Table 2 output values. 
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Table B.2. Input file listing after style used in ELIPGRID 
Fi le :  C:\CLIPPER2\EDITOR\HOTSPOT\VALID100\TEST100.IN Pr in t  Date: 08/10/94 Page: 1 

Test100.ln input test  f i l e  f o r  ELIPGRDI, 2, M, and HOTSPOT, 02/03/94. 
1000.0 
1250.0 
1250.0 
300.0 
625.0 
875.0 
625.0 
125.0 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
300.0 
625.0 
875.0 
625.0 
125.0 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
300.0 
625.0 

625.0 
125.0 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
625.0 

2.0 

2.0 
625.0 
2.0 

125.0 
2.0 

1625.0 
2.0 

1250.0 
2.0 

1000.0 
2.0 

1250.0 
2.0 

1250.0 
2.0 

300.0 
2.0 

625.0 
2.0 

875.0 
2.0 

625.0 
2.0 

125.0 
2.0 

1625.0 
2.0 

875.0 

875.0 

0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0,38 
0.30 
0.50 
0.50 

0.31 

0.20 

0.50 

0.15 

0.50 

0.38 

0.30 

0.50 

0.25 

0.50 

0.31 

0.20 

0.50 

0.15 

22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 
6.0 
38.0 
24.0 
35.0 
7.0 

18.0 
24.0 
11.0 
0.0 
22.0 
6.0 
38.0 
24.0 
35.0 
7.0 

24.0 
11.0 
0.0 
22.0 
6.0 
22.0 
35.0 

7.0 

18.0 

24.0 

11.0 

0.0 

22.0 

6.0 

38.0 

66.0 

35.0 

7.0 

18.0 

24.0 

11.0 

18.0 

800.0 1 . 0#261 
800.0 1 0#187 
800.0 1 0#190 
800.0 1 OM47 
800.0 1 0#10 
800.0 1 0#19 
800.0 1 0#26 
800.0 1 0#30 
800.0 1 0#49 
800.0 1 W104 
1000.0 1 W261 
1000.0 1 0#187 
1000.0 1 0#190 
1000.0 1 OM47 
1000.0 1 0#10 
1000.0 1 0#19 
1000.0 1 0#26 
1000.0 1 OK50 
1000.0 1 Oft.49 
1000.0 1 0#104 
1500.0 1 0#261 
1500.0 1 0#187 
1500.0 1 OM90 
1500.0 1 0#147 
1500.0 1 0#10 
1500.0 1 0#19 
1500.0 1 W26 
1500.0 1 0#30 
1500.0 1 O W9 
1500.0 1 0#104 
859.66 2 0#261 
859.66 2 0#187 
859.66 2 W190 
565.69 3 0#10 

565.69 3 0#19 

565.69 3 0#26 

565.69 3 O S 0  

565.69 3 OW9 

565.69 3 0#104 

707.11 3 0#261 

707.11 3 0#187 

707.11 3 OiV190 

707.11 3 0#147 

707.11 3 0#10 

707.11 3 0#19 

707.11 3 0#26 

707.11 3 MnO 

707.11 3 0#49 
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Table B.2. (cont.) 
F i le: C: \CLIPPERZ\ED I TOR\HOTSPOT\WALID10O\TESTlOO. IN Print Date: 08/10/94 Page: 2 

1250.0 
2.0 

1000.0 
2.0 

1250.0 
2.0 

300.0 
625.0 
875.0 
625.0 
125.0 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
300.0 
625.0 
875.0 
625.0 
125.0 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
300.0 
625 .O 
875.0 
625 .O 
125.0 
1625.0 
1250.0 
1000.0 

2.0 
1250.0 

2.0 
1250.0 

2.0 
300.0 
2.0 

1250.0 
2.0 

300.0 
2.0 

625.0 
2.0 

875.0 
2.0 

625.0 
2.0 

125.0 
2.0 

1625.0 
2.0 

1250.0 
2.0 

1000.0 
1250.0 
1250.0 
300.0 
625 .O 
875.0 
625.0 

0.50 

0.38 

0.30 

0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.2 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 

0.30 

0.50 

0.25 

0.50 

0.25 

0.50 

0.31 

0.20 

0.50 

0.15 

0.50 

0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 

0.0 

22.0 

6.0 

6.0 
25.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 
6.0 
22.0 
6.0 
25.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 
6.0 
22.0 
6.0 
25.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 

6.0 

38.0 

66.0 

38.0 

66.0 

35.0 

7.0 

18.0 

24.0 

11 -0 

0.0 

22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 

707.11 

1060.66 

1060.66 

859.66 
859.66 
859.66 
859.66 
859.66 
859.66 

1074 -57 
1074.57 
1074.57 
1074.57 
1074 -57 
1074.57 
1 074.57 
1074.57 
1074.57 
1074.57 
1611.86 
161 1.86 
1611.86 
1611.86 
1611.86 
161 1.86 
1611.86 
1611.86 
1611.86 
1611.86 
565.69 

565.69 

565.69 

565.69 

1060.66 

1060.66 

1060.66 

1060.66 

1060.66 

1060.66 

1060.66 

1060.66 

1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 

859.66 

3 

3 

3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 
1 
1 
1 
1 
1 
1 

0#104 

0#261 

0#187 

0#147 
0#10 
0#19 
0#26 
0#30 
0#49 
0w04 
0#261 
0#187 
0#190 
0#147 
0#10 
0#19 
0#26 
0#30 
0#49 
0#104 
0#261 
0#187 
0#190 
0#147 
0#10 
0#19 
0#26 
0m0 
0#49 
0#104 
0#261 

0#187 

0#190 

0#147 

0#190 

0w47 

0#10 

0m9 

0#26 

050 

0#49 

0#104 

1#261 
1#187 
1#190 
1#147 
1#10 
1#19 
1 #26 
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Table €8.2. (cont.) 
Fi le:  C:\CLIPPER2\EDITOR\HOTSPOT\VALIDlOO\TESTlOO.IN Print Date: 08/10/94 Page: 3 

125.0 0.50 24.0 1000.0 1 1#30 
1625.0 0.15 11.0 1000.0 1 1#49 
1250.0 0.50 0.0 1000.0 1 1#104 

9.9 9.9 9.9 9.9 9 9 EOF 
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Table B. 3. ELIPGRID-1 output file listing 

E L l P G R D l  Outpur F i l e  

Data from: Test100.In input test file f o r  E L I P G R D l ,  2, H, and HOTSPOT, 02/03/94. 

TARGET G R I D  TYPE 

$261 
$187 
$190 
$147 
$10 

$26 
#30 
#49 
#lo4 
1251 
$187 
$:90 
$:17 
$10 
$19 
$26 
$30 
$4 9 
r104 
$261 
$187 
1190 
$147 
$10 
$19 
126 
$30 
$6 9 
$104 
1261 

ri9 

tie7 
$190 
11 0 
1:9 
$26 
'3 1 
e-? 

$251 
$.,e7 

$193 
$147 
$10 
$19 

#3 0 
#4 9 
$ l G L  

$261 
r i e 7  

3:": 

1. _I r i.- 

rz6 

-.- 7 -  

SOUARE 
SOUARE 
SOUARE 
SOUAQE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SQUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SQUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
SOUARE 
HEXAGOWAL 
HEXAGONAL 
HEXAGONAL 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
HEXAGON4L 
hEXEG5hAL 

SEMIMAJOR A X I S  
I N  R E L A T I V E  U N I T S  

X A X I S  OF GRID-  2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID-  2.0 Y A X I S  

X A X I S  OF GRID-  2.0 Y AX:S 
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  O F  GRID= 2.S Y AX:S 
X A X I S  OF GRID= 2.C Y A X I S  

X A X I S  OF GRID: 2.0 Y X X i S  

x AXIS OF GRID= 2.0 r cxis 
X A X I S  OF GRID. 2.0 Y A X I S  
X A X I S  OF G R I D -  2.0 Y A X I S  
X A X I S  OF G R I D =  2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID-  2.0 I A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  

1.25 
1.56 
1.56 
0.38 
0.78 
1.09 
0.78 
0.16 
2.03 
1.56 
1 .oo 
1.25 
1.25 
0.30 
0.63 
0.88 
0.63 
0.13 
1.63 
1.25 
0.67 
0.83 
0.83 
0.20 
0.42 
0.58 
0.42 
0.08 
1.08 
0.83 
1.16 
1.45 
1.45 
1.10 
1.55 
1.:0 
2.22 
2.E7 - -. 
L . L l  

1 . "  . .  
. ..- 
I .  . 
I -- 
, . , I  

5 . 4 2  

0.88 
1.24 
0.88 
0.18 
2.30 
1.77 
0.94 
1.18 
0.35 
0.73 

GRIDSPACE SHAPE 
I N  O R I G  U N I T S  
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
859.66 
859.66 
859.66 
565.69 
565.69 
565.69 
565.69 
555.69 
565.69 
707. 1 1 
7G7.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
1060.66 
1060.66 
859.66 
859.66 

0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 

0.52 
0.5; 
0.25 
0.50 
0.31 
0.20 
0.50 
0,:s 
0.50 
0.38 
0.30 
0.25 
0.50 

c.3e 

ANGLE 

22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
22.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 

6 . 0  

35.0 
66.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 
6.0 
6.0 
25.0 

PROB(1) 

9.0000 
0.1241 
9.0000 
0.1104 
0.8600 
0.2283 
0.3835 
0.0383 
0.1775 
9,0000 
0.6825 
0.1672 
9.0000 
0.0707 
0.6136 
0.3362 
0.2454 
0.0245 
0.2576 
9.0000 
0.5306 
0.3241 
0.8560 
0.0314 
0.2727 
0.3119 
0.1091 
0.0109 
0.3856 
0. 4696 
9.0000 
9.0000 
9.0000 
0.8367 
0.6256 
0.3835 
0.0383 
9.0000 
9.0000 
0.7698 
0.5132 
9.0900 
0.0707 
0.6136 
0.6095 
0.2454 
0.0245 
0.6090 
9.0000 
0.5306 
0.5723 
0.1104 
0.8187 

9.0000 
0.8448 

9.0000 
0.0000 
0.0494 
0.4658 
0.0000 
0.0000 
0.7755 
9.0000 
0.2557 
0.5990 
9.0000 
0.0000 
0.0000 
0.2047 
0.0000 
0.0000 
0.4925 
9.0000 
0.0000 
0.1652 
0.1174 
0.0000 
0.0000 
0.0097 
0.0000 
0.0000 
0.0837 
0.3106 
9.0000 
9.0000 
9.0000 
0.0610 
0.2697 
0.0000 
0.0000 
9.0000 
9.0000 
0.2120 
0. 4797 
9.0000 

0.0000 
0.0000 
0.0681 
0.0030 
0.0000 
0.3177 
9.0000 
0.0000 
0.0411 
0.0000 
0.0700 

0.0000 
0.0311 
0.0000 
0.8896 
0.0906 
0.3059 
0.6165 
0.9617 
0.0470 
0.0000 
0.0619 
0.2337 
0.0000 
0.9293 
0.3864 
0.4591 
0.7546 
0.9755 
0.2499 
0.0000 
0.4694 
0.5107 
0.0266 
0.9686 
0.7273 
0.6783 
0.8909 
0.9891 
0.5307 
0.2198 
0.0000 
0.0000 
0.0000 
0.1023 
0.1047 
0.6165 
0.9617 
0.0000 
0.0000 
0.0182 
0.0071 
0.0000 
0.9293 
0.3864 
0.3224 
0.7546 
0.9755 
0.0733 
0.0000 
0.4694 
0.3866 
0.8896 
0.1113 

tttt 

t**t 

ttt. 

-1.. 

tt.. 

.ttt 

tft. 

*ttt 

***. 
**." 

**** 

.**. 
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Table B.3. (cont.) 

#I9 
#26 
tC30 
w 9  
#IO& 
#26l 
$1 87 
#190 
X147 
#lo 
#19 
$26 
#30 
#49 
#lo4 
#261 
#187 
#190 
#167 
#lo 
#19 
#26 
#30 
w.9 
#lo4 
#261 
#187 
$190 
11147 
%190 
#147 
#lo 
#19 
X26 
#3 0 
#4 9 
#lo4 
#26l 
#187 
e190 
s117 
$10 
$19 
$26 
4-3 3 
r47 
$104 

HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGOWAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
R E C l  ANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
SOUARE 
SOUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SOUARE 
SQUARE 

X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  

X A X 1 5  OF BRIO= 2.0 Y A X I S  

X A X I S  OF GRID= 2.0 Y A X I S  

X A X I S  OF GRID= 2.0 ‘I A X I S  

X A X I S  Of G R l O Z  2.0 Y A X I S  

X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRIDS 2.0 ‘f A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  

1.02 
0.73 
0.15 
1.89 
1.45 
0.93 
1.16 
1.16 
0.28 
0.58 
0.81 
0.58 
0.12 
1.51 
1.16 
0.62 
0.78 
0.78 
0.19 
0.39 
0.54 
0.37 
0.08 
1.01 
0.78 
1.77 
2.21 
2.21 
0.53 
1.18 
0.28 
0.59 
0.82 
0.59 
0.12 
1.53 
1.18 
1 .oo 
1.25 
1.25 
0.30 
0.63 

0.63 
“.:3 

o.8e 

. . .  
I .e, 

8 .c: . -- 

859.66 
859.66 
859.66 
059.66 
859.66 
1074.57 
1071.57 
1074.57 
1074.57 
1 074.57 
1074.57 
1076.57 
1074.57 
1074.57 
1074.57 
161 1.86 
1611.86 
161 1.86 
1611.86 
t611.86 

161 1.86 
1611.86 

i6ii.a6 

161 1 .a6 
1611.86 
565.69 
565.69 
565.69 
565.69 

1 D60.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1000 -00 
1000.00 
lDOO.OO 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 

END OF RUN (OR ERROR IN SHAPE) 

**** I N O I C A T E S  THAT THE P R O B A E I L I T Y  OF H I S S I N G  IS ZERO Foil AT LEAST ONE 
O R I E N T A T I O N  AND PROBI AN0 PROW1 SHOULD NOT BE USED FOR T H I S  TARGET 

0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
“20 
C.5‘ 
5.:5 
z . 5 5  

7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
22.0 
6.0 
25.0 
7.0 

18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
22.0 
6.0 
25.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
38.0 
66.0 
38.0 
66.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.0 

RANDOM 
RAYDOM 
RANDOM 
RAUDOM 
RANDOM 
RAUDOM 
RANDOH 
RANOOH 
RANDOM 
RANDOM 

0.3162 
0.3835 
0.0383 

9.0000 
0.7795 
0.2162 
9.0000 
0.0707 
0.6136 
0.4030 
0.2454 
0.0245 
0.3561 
9.0000 
0.5306 
0.3834 
0.7738 
0.0314 
0.2727 
0.3297 
0.1091 
0.01w 
0.4353 
0.5669 
9.0000 
9.0000 
9.0000 
0.1104 
0.7882 
0.0314 
0.2727 
0.3314 
0.1091 
0.0109 
0.5356 
0.7892 
0.5789 
3.3562 
9.0000 

0.1836 

0.0707 
0.5719 
0.5597 
0.2393 
0.0245 
0.1&27 
9.0000 

0.4244 
0.0000 
0.0000 
0.8141 
9.0000 
0.2072 
0.6030 
9.0000 
0.0000 
O.OOD0 
0.1713 
0.0000 
0.0000 
0.4441 
9.0000 
0.0000 
0.1355 
0.1585 
0.0000 
0.0000 
0.0009 
0.0000 
0.0000 
0.0589 
0.2620 
9.0000 
9.0000 
9.0000 
0.0000 
0.1513 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0087 
0.1508 
0.3075 
3.4839 
9.0000 
0.0000 
0.0208 
0.0930 
0.0031 
0.0000 
0.3738 
9.0000 

0.2594 
0.6165 
0.9617 
0.0023 
0.0000 
0.0134 
0.1807 
O.ODO0 
0.9293 
0.3864 
0.4257 
0.75C6 
0.9755 
0.1998 
0.0000 
0.4694 
0.481D 
0.0677 
0.9686 
0.7273 
0.6695 
0.8909 
0.9891 
0.5058 
0.1712 
0.0000 
0.0000 
0.0000 
0.8896 
0.0605 
0.9686 
0.7273 
0,6686 
0.8909 
0.9891 
0.4557 
0.0600 
0.1137 
0.0730 
0.0000 
0.9293 
0.4072 
0.3474 
0.7577 
0.9755 
0.1835 
0.0000 

..it* 

.f.* 

tt*t 

**** 
**.. 
*It* 

**.* 
*It* 

**-* 



Table B.4. ELIPGRID-2 output file listing 

E L I P G R O Z  Output F i i e  

D a t a  from: Test100.In input test f i l e  for E L I P G R D l ,  2, H .  and HOTSPOT, 02/03/94. 

TARGET G R I D  TYPE 

8261 
S187 
ll90 
#l47 
#lo 
1/19 
Y26 
130 
lf4 9 
$104 
#261 
11187 
$190 
e147 
$10 
119 
1126 
1/30 
#49 
#lo4 
#261 
#187 
#l9O 
11147 
#lo 
ill9 
#26 
(130 
#49 
#lOL 
l26l 
#187 
#190 
$1 0 
S19 
$26 
f3C 
F-9  

$104 

"61 
$187 
#190 
#147 
#lo 
#19 
#26 
#30 
w.9 
#lo4 
#261 
#187 
$147 
ti 3 

SQUARE 
SPUARE 
SOUARE 
SOUARE 
SQUARE 
SOUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SOUARE 
SQUARE 
SOUARE 
SOUARE 
SOUARE 
SPUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SOUARE 
SOUARE 
SPUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
HEXAGONAL 
hEXAGON 4 1  

SEMIMAJOR A X I S  
I N  R E L A T I V E  U N I T S  

X A X I S  O f  GRID= 2.0 Y A X I S  
X A X I S  O f  GRID-  2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  C f  GRID= 2.0 Y A X I S  
X A X I S  O F  GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  Of GRID= 2.0 Y A X I S  
X A X I S  O f  GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID-  2.0 Y A X I S  
X A X I S  O f  GRID= 2.0 Y A X I S  
X A X I S  O f  GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  

X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID-  2.0 Y A X I S  

X A X I S  OF GRID= 2.0 Y A X I S  

1.25 
1.56 
1.56 
0.38 
0.78 
1.09 
0.78 
0.16 
2.03 
1.56 
1 .oo 
1.25 
1.25 
0.30 
0.63 
0.88 
0.63 
0.13 
1.63 
1.25 
0.67 
0.83 
0.83 
0.20 
0.42 
0.58 
0.42 
0.08 
1.08 
0.83 
1.16 
1.45 
1.45 
1.10 
1.55 
1.10 
0.22 
2-87 
_. -. 
L . i  . .  , .- 
1 -  , # ,  
1.77 
0 . * 2  
0.88 
1.24 
0.88 
0.18 
2.30 
1.77 
0.94 
1.18 
0.35 
0.73 

GRIDSPACE SHAPE 
I N  O R l G  UNITS 
800.00 
800.00 
800. DO 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
1000 .oo 
1000.00 
1000.00 
1000 .oo 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1500.00 
1500.00 
1500.00 
1500 ~ 00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
859.66 
859.66 
859.66 
565.69 
565.69 
565.69 
565.69 
565 .t9 
565.69 
707.',1 
737.11 
7G7.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
1060.66 
1060.66 
859.66 
859.66 

0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.53 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.50 
0.31 
0.20 
0.59 
C.'5 
3.50 
0.39 
0.37 
0.5: 
c.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.25 
0.53 

ANGLE 

22.0 
6.0 

38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
38.0 
24.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
22.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.0 

22.0 
6.0 
38.0 
65.0 
35.0 
7.0 
18.0 
24.0 
11.0 
0.0 
22.0 
6.0 
6.0 

25.0 

PROB( 1 ) 

9.0000 
0.1241 
9.0000 
0.1104 
0.8600 
0.2283 
0.3835 
0.0383 
0.1775 
9.0000 
0.0825 
0.1672 
9.0000 
0.0707 
0.6136 
0.3362 
0.2454 
0.0245 
0.2576 
9.0000 
0.5306 
0.3241 
0.8560 
0.0314 
0.2727 
0.3119 
0.1091 
0.0109 
0.3856 
0.4696 
9.0000 
9.0000 
9.0000 
0.7376 
0.7058 
0.3835 
0.0383 
9.0000 
9.0000 
0.8018 
9.0000 
9.0000 
0.0707 
0.6100 
0.6565 
0.2454 
0.0245 
0.7376 
9.0000 
0.5306 
0.6013 
0.1104 
0.8187 

P R O B ( > l )  PROB(0)  

9.0000 

9.0000 
0.0000 
0.0494 
0.4658 
0.0000 
0.0000 
0.7755 
9.0000 
0.2557 
0.5990 
9.0000 
0.0000 
0.0000 
0.2047 
0.0000 
0.0000 
0.4925 
9.0000 
0.0000 
0.1652 
0.1174 
0.0000 
0.0000 
0.0097 
0.0000 
0.0000 
0.0837 
0.3106 
9.0000 
9.0000 
9.0000 
0.1105 
0.2296 
0.0000 
0.0000 
9.0000 

9.0000 
0.1960 
9.0000 
9.0000 
0.0000 
0.0018 
0.0446 
0.0000 
0.0000 
0.2534 
9.0000 

0.0000 
0.0266 
0.0000 
0.0700 

0.8448 
0.0000 
0.0311 
0.0000 
0.8896 
0.0906 
0.3059 
0.6165 
0.9617 
0.0470 
0.0000 
0.0619 
0.2337 
0.0000 
0.9293 
0.386L 
0.4591 
0.7546 
0.9755 
0.2499 
0.OOOD 
0.4694 
0.5107 
0.0266 
0.9686 
0.7273 
0.6783 
0.8909 
0.9891 
0.5307 
0.2198 
0.0000 
0.0000 
0.0000 
0.1518 
0.06L6 
0.6165 
0.9617 
0.0000 
0.0000 
0.0022 
0.0000 
0.0000 
0.9293 
0.3882 
0.2989 
0.7546 
0.9755 
0.0090 
0.0000 
0. L694 
0.3721 
0.8896 
0.1113 

ttt. 

tttt 

tat. 

**** 

tt.. 

*.t* 

..tt 

*..* 

P I * *  

t*.f 

*.st 

-.-* 

.**. 



$19 
$26 
$30 
$49 
tl04 
$261 
$187 
e190 
$147 
$10 
$19 
$26 
$30 
$49 
$104 
%261 
$187 
t190 
$147 
110 
$19 
$26 
#30 
$49 
fl04 
$261 
$187 
$190 
t147 
#190 
#147 
$10 
$19 
$26 
f 3 0  

u49 
#lo4 
$261 
#187 
$190 
$147 
110 
119 
$26 
f30 
*L9 
$1 04 
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Table B.4. (cont.) 

HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGOWAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
HEXAGONAL 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANGULAR 
RECTANWLAR 
RECTANGULAR 
RECTANWLAR 
RECTANGULAR 
SQUARE 
SOUARE 
SOUARE 
SQUARE 
SOUARE 
SQUARE 
SOUARE 
SOUARf 
SQUARE 
SOUARE 

X A X I S  OF G R I C Z  2.0 Y A X I S  
X AXIS O f  GRID- 2.0 Y AX15 
X A X I S  OF GRID. 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF G R I D =  2.0 Y A X I S  
X A X I S  OF GRID. 2.0 Y A X I S  
X A X I S  OF GRID; 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y AXIS 
X A X I S  OF GRIDS 2.0 Y A X I S  
X A X I S  OF GRID= 2.0 Y A X I S  
X A X I S  OF G R I D =  2.0 Y A X I S  

END DF RUN (OR ERROR I N  SHAPE) 

1.02 
0.73 
0.15 
1.89 
1.45 
0.93 
1.16 
1.16 
0.28 
0.58 
0.81 
0.58 
0.12 
1.51 
1.16 
0.62 
0.78 
0.78 
0.19 
0.39 
0.51 
0.39 
0.08 
1.01 
0.78 
1.77 
2.21 
2.21 
0.53 
1.18 
0.28 
0.59 
0.82 
0.59 
0.12 
1.53 
1.18 
1 .oo 
1.25 
1.25 
0.30 
0.63 
0.88 
0.63 
0.13 
1 . t 3  
1.25 

859.66 
859.66 
859.66 
859.66 
859.66 
1074.57 
1074.5 7 
1 074.57 
1 074. 57 
1074.57 
1074.57 

1074. 57 
1074.57 
1074.57 
1611.86 
1611.86 
1611.86 
1611.86 
1611.86 
151 1 .E6 
1611.86 
1611.86 
1611.86 
1611.86 
565.69 
565.69 
565.69 
565.69 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1000.00 
1000.00 
1000.00 
1 000. 00 
1000. GO 
1000.00 
100c. 00 
lC99.ClD 
i03O.JO 
1330.20 

ic74.5r 

0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.53 
0.31 
0.20 
0.50 
0 . i 5  
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
0.25 
0.50 
0.31 
0.20 
0.50 
0.15 
0.50 
0.38 
0.30 
0.50 
0.25 
0.50 
C.31 
c.20 
0 . 5 9  
0:5 
0 i^ 
-._I_ 

7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
22.0 
6.0 
25.0 
7.0 
18.0 
2 4 . 0  
11.0 
0.1 
22.0 
6.0 
22.0 
6.0 

25 .O 
7.0 
18.0 
24.0 
11.0 
0.1 
22.0 
6.0 
39.0 
66.0 
38.0 
66.0 
35.0 
7.0 
18.0 
2L.0 
11.0 
0.0 

RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANOOM 
RANDOM 
RANDOM 
RKNDOM 
RkNDWl 

RFNOSM 

0.3162 
0.3835 
0.0383 
0.1836 
9.0000 
0.n95 
0.2162 
9.0000 
0.0707 
0.6136 
0.4030 
0.2454 
0.0245 
0.3561 
9.0000 
0.5306 
0.3834 
0. 7738 
0.0314 
0.2727 
0.3297 
0.1091 
0.0109 
0.L353 
0.5669 
9.0000 
9.0000 
9.0000 
0.1104 
0.7154 
0.0314 
0.2727 
0.3314 
0.1091 
0.0109 
0.5531 
0.1892 
0.5789 
3.3562 
9.0000 
0.0707 
0.5719 
0.5597 
0.2393 
0.0245 
0.6627 
9 . 0 0 0 0  

0.4244 
0.0000 
0.0000 
0.8111 
9.0000 
0.2072 
0.6030 
9.0000 
0.0000 
0.0000 
0.1713 
0.0000 
0.0000 
0.4441 

9.0000 
0.0000 
0.1355 
0.1585 
0.0000 
0.0000 
0.0009 
0.0000 
0.0000 
0.0589 
0.2620 
9.0000 
9.0000 
9.0000 
0. OODO 
0.1877 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.1508 
0.3075 
3.4839 
9.0000 
0.0000 

0.0930 
0.0031 
0 . 0 0 0 0  
0.3738 
9.0000 

0.0208 

0.2594 
0.6165 
0.9617 
0.0023 
0.0000 
0.0134 
0.1807 
0.0000 
0.9293 
0.3864 
0.4257 
0.7% 
0.9755 
0.1998 
0.0000 
0.4694 
0.4810 
0.0677 
0.9686 
0.7273 
0.6695 
0.8909 
0.9891 
0.5058 
0.1712 
0. DO00 
0.0000 
0.0000 
0.8896 
0.0969 
0.9686 
0.7273 
0.6686 
0. 8P09 
0.9891 
0.4469 
0.0600 
0.1137 
0.0730 
0.0000 
0.9293 
0.4072 
0.3474 
0.7577 
0.9755 
0.1835 
0.0000 

**** I N D I C A T E S  THAT ?WE P R O B A B I L I T Y  OF MISSING IS ZERO FOR A T  LEAST 5Ui 
ORIENTATION AND P R O B l  AND PROBIl S H W L D  NOT BE USED FOR T H I S  TARGET 
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B.4 ELIPGRID-PC RESULTS 

File TEST100.XN was used for input data to ELIPGRID-PC. Table B.5 is a listing of 

the output file, TEST1 OO.HSE, produced from running ELPGRID-PC on TEST 1OO.IN. 

All square, triangular, and rectangular grid output values from ELIPGRID-PC matched 

Singers's Table 2 output values. 

ELIPGRID-PC can also take input data from an SIF file. Table B.6 is a listing of the 

input file, TESTlOO.SIF, used to test this option. Table B.7 is a listing of the output file, 

TESTlOO.HSS, produced from running ELIPGRID-PC on TEST100.SIF. All square, tri- 

angular, and rectangular grid output values produced from the SIF file matched Singers's 

Table 2 output values. 

B.5 CONCLUSION 

ELIPGRID-1, essentially a duplicate of the published version of ELIPGRID, cannot 

reproduce Singer's published output for rectangular grids. ELIPGRID-2 and ELIPGRID- 

PC, utilizing modified RECT subroutines, can, however, reproduce Singer's published 

output. Therefore, the published output must have been produced by a slightly different 

program than the code published in the appendix of Singer's document (1972). Since 

ELIPGRID-2 and ELIPGRID-PC have successfblly matched the published output in 100 

out of 100 cases, they can be considered equivalent to the ELIPGRDD code that produced 

the output published in Singer's Table 2 (Singer 1972). 
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Table B.5. ELIPGRID-PC output file listing 
Page: 1 Fi le :  C:\CLIPPER2\EDITOR\EGPC\VALIDIOO\TESTlOO.HSE P r i n t  Date: 08/11/94 

Output from ORNL/GJ ELIPGRID-PC Program Version: 08/11/94 
F i l e  Name.: C:\CLIPPER2\EDITOR\EGPC\VALID100\TESTIOO.HSE 
Created on: 08/11/94 
Input f i l e :  TEST100.IN using ELIPGRID format. 
T i t l e  l ine:  Test100.ln input tes t  f i l e  f o r  ELIPGRDI, 2, M, and HOTSPOT, 02/03/94. 

Target 

#261 
#187 
#I 90 
#147 
#10 
#I 9 
#26 
#30 
#49 
#lo4 
#261 
#I 87 
#I 90 
#I47 
#I 0 
#I 9 
#26 
#30 
#49 
#I 04 
#261 
#I87 
#I90 
#I47 
#IO 
#I9 
#26 
#30 
#49 
#I 04 
#261 
#I87 
#I90 
#I 0 
#I9 
#26 
#30 
#49 
#I 04 
#261 
#I87 
#I90 
#I47 
#I 0 
#I9 
#26 
#30 
#49 
#I 04 
#261 
#I 87 
#I47 
#I 0 
#I 9 
#26 
#30 

Grid Type Semimajor Axis Gridspace Shape Angle 
i n  Relat ive Uni ts  i n  Or is  Uni ts  

Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
T r i angu 1 ar  
T r i angu 1 ar  
Triangular 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 

1.2500 
1 - 5625 
1.5625 
0.3750 
0.7813 
1 -0938 
0.7813 
0.1563 
2.0313 
1.5625 
1.0000 
1.2500 
1 -2500 
0.3000 
0.6250 
0.8750 
0.6250 
0.1250 
1.6250 
1.2500 
0.6667 
0.8333 
0 -8333 
0.2000 
0.4167 
0.5833 
0.4167 
0.0833 
1 -0833 
0.8333 
1.1633 
1.4541 
1.4541 
1. IO48 
1.5468 
1.1048 
0.2210 
2.8726 
2.2097 
1.4142 
1.7678 
1.7678 
0.4243 
0.8839 
1.2374 
0.8839 
0.1768 
2.2981 
I .7678 
0.9428 
1 .I785 
0.3490 
0.7270 
1.0178 
0 - 7270 
0.1454 

800 .OO 
800.00 
800.00 
800.00 
800.00 
800,OO 
800.00 
800.00 
800.00 
800 - 00 

1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1500.00 
1 500.00 
1500.00 
1 500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500 .OO 
1500 -00 
859.66 
859.66 
859.66 
565.69 
565.69 
565.69 
565.69 
565.69 
565 -69 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 

1060.66 
1060.66 
859.66 
859.66 
859.66 
859.66 
859.66 

0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 24.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 24.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 24.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 66.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 

Prob(0) 

0 - 0000 
0.0311 
0 - 0000 
0.8896 
0.0906 
0 -3059 
0.6165 
0.9617 
0.0470 
0.0000 
0.0619 
0.2337 
0.0000 
0.9293 
0.3864 
0.4591 
0. E 4 6  
0.9755 
0.2499 
0.0000 
0.4694 
0.5107 
0.0266 
0.9686 
0.7273 
0.6783 
0.8909 
0.9891 
0.5307 
0.2198 
0.0000 
0 .oooo 
0.0000 
0.1518 
0.0646 
0.6165 
0.9617 
0.0000 
0.0000 
0.0022 
0.0000 
0.0000 
0.9293 
0.3882 
0.2989 
0. E 4 6  
0.9755 
0.0090 
0.0000 
0.4694 
0.3721 
0.8896 
0.1113 
0.2594 
0.6165 
0.9617 
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Table 33.5. (cont.) 
Fi le :  C:\CLIPPER2\EOITOR\EGPC\VALIOlOO\TESTlOO.HSE 

#49 
#lo4 
#261 
#I 87 
#190 
#I 47 
#lo 
#I 9 
#26 
#30 
#49 
#104 
#261 
#187 
#I90 
#I47 
#10 
#19 
#26 
#30 
#49 
#I 04 
#26 1 
#I87 
#I 90 
#147 
#190 
#147 
#I 0 
#I 9 
#26 
#30 
#49 
#I 04 
#261 
#I 87 
#I 90 
#I47 
#I 0 
#I 9 
#26 
#30 
#49 
#I 04 

Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
T r i angular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Rectangular, 
Rectangular , 
Rectangular , 
Rectangular, 
Rectangular, 
Rectangular , 
Rectangular, 
Rectangular, 
Rectangular, 
Rectangular, 
Rectangular, 
Rectangular, 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 

2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 
2.0/1 

1.8903 
1.4541 
0.9306 
1.1633 
1.1633 
0.2792 
0.5816 
0.8143 
0.5816 
0.1163 
1.5122 
1.1633 
0.6204 
0.m5 
0.7755 
0.1861 
0.3878 
0.5429 
0.3878 
0.0776 
1.0082 
0.7755 
1 -7678 
2.2097 
2.2097 
0.5303 
1.1785 

0.5893 
0.8250 
0.5893 
0.1179 
1.5321 
1.1785 
1 .oooo 
1.2500 
1.2500 
0.3000 
0.6250 
0.8750 
0.6250 
0.1250 
1.6250 
1.2500 

0.2828 

859.66 
859.66 
1074.57 
1074.57 
1074.57 
1074.57 
1074.57 
1074.57 
1074.57 
1074 -57 
1074.57 
1074.57 
1611.86 
161 1.86 
1611.86 
161 1.86 
1611.86 
1611.86 
1611.86 
1611.86 
161 1.86 
1611 -86 
565.69 
565.69 
565.69 
565.69 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1000.00 
1000 .oo 
1000.00 
1000 .oo 
1000 .oo 
1000.00 
1000.00 
1000.00 
1000.00 
1000 .oo 

Pr in t  Date: 08/11/94 Page: 2 

0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 66.0 
0.50 38.0 
0.25 66.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 Random 
0.30 Random 
0.50 Random 
0.25 Random 
0.50 Random 
0.31 Random 
0.20 Random 
0.50 Random 
0.15 Random 
0.50 Random 

0.0023 
0.0000 
0.0134 
0.1807 
0.0000 
0.9293 
0.3864 
0.4257 
0.7546 
0.9755 
0.1998 
0.0000 
0.4694 
0.4810 
0.0677 

0.7273 
0.6695 
0.8909 
0.9891 
0.5058 
0.1712 
0.0000 
0.0000 
0.0000 
0.8896 
0.0969 
0.9686 
0.7273 
0.6686 
0.8909 
0.9891 
0.4469 
0.0600 
0.1137 
0.0730 
0.0000 
0.9293 
0.4072 
0.3474 
0.7577 
0.9755 
0.1835 
0.0000 

0.9686 

EN0 OF RUN (OR ERROR IN SHAPE OR L/G RATIO > 3.0) 
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Table B.6. ELIPGRID-PC SIF-style input file listing 
Fi le :  C:\CLIPPER2\EOITOR\EGPC\VALIDlOO\TESTlOO.SiF Print Date: 08/10/94 Page: 1 

TestlOO.SIF, an S I F  format input tes t  f i l e  f o r  HOTSPOT, 02/06/94. 
* This sample S I F  (Simpl i f ied Input Format) f i l e  i l l u s t r a t e s  the format specs: 
* (1) The 1st l i n e  i n  the f i l e  i s  always the t i t l e  l ine, 
* jus t  as in  an ELIPGRID formated input f i l e .  
* (2) Any Line can be comnented by using an asterisk, *, 
* as the 1st nonblank character. 
* (3) The data values must be separated by 1 o r  more spaces. 
* (4) They must come i n  the order shown below, but the 2nd, 3rd, & 4th data * 
* (5) No uorr ies with c o l m  spacing i s  what makes t h i s  format %imple81 i n  
* contrast t o  ELIPGRIO's r i g i d  FORTRAW s t y l e  c o l m  format. 
* (6) Note tha t  f o r  rectangular grids, the long/short side r a t i o  fol lows the 
* data l i n e  as in  ELIPGRID. However, i t  need not be i n  columns 1-10. 
* (7) End o f  F i l e  can now be e i ther  Shape > 1, as i n  ELIPGRIDls format, or 
* simply no more data l ines  in the f i l e .  

* Semimajor Shape Angle Gr ids i te  Type Orient. TargetID 
1000.0 0.38 22.0 800.0 1 0 #261 

* Note how next 3 l ines do not match ELIPGRID's colunn format. 
1250.0 0.30 6.0 800.0 1 0 #I87 

300.0 0.25 24.0 800.0 1 0 #I47 

rous below i l l u s t r a t e  that  between-column spacing does not matter. 

* 

1250.0 0.50 38.0 800.0 1 0 #I90 

625.0 0.50 35.0 800.0 1 0 #I 0 
875.0 0.31 7.0 800.0 1 0 #I 9 
625.0 0.20 18.0 800.0 1 0 #26 
125.0 0.50 24.0 800.0 1 0 #30 
1625.0 0.15 11.0 800.0 1 0 #49 
1250.0 0.50 0.0 800.0 I 0 #lo4 
1000.0 0.38 22.0 1000.0 1 0 #261 
1250.0 0.30 6.0 1000.0 1 0 #I87 
1250.0 0.50 38.0 1000.0 1 0 #I90 
300.0 0.25 24.0 1000.0 1 0 #I47 
625.0 0.50 35.0 1000.0 1 0 #I 0 
875 .o 0.31 7.0 1000.0 1 0 #I9 
625.0 0.20 18.0 1000.0 1 0 #26 
125.0 0.50 24.0 1000.0 1 0 #30 
1625.0 0.15 11.0 1000.0 1 0 #49 
1250.0 0.50 0.0 1000.0 1 0 #I04 
1000.0 0.38 22.0 1500.0 1 0 #261 
1250.0 0.30 6.0 1500.0 1 0 #I87 
1250.0 0.50 38.0 1500.0 1 0 #I90 
300.0 0.25 24.0 1500.0 1 0 #I47 
625.0 0.50 35.0 1500.0 1 0 #I 0 
875.0 0.31 7.0 1500.0 1 0 #I 9 
625.0 0.20 18.0 1500.0 1 0 #26 
125.0 0.50 24.0 1500.0 1 0 #30 
1625.0 0.15 11.0 1500.0 1 0 #49 
1250.0 0.50 0.0 1500.0 1 0 #lo4 
1000.0 0.38 22.0 859.66 2 0 #261 
1250.0 0.30 6.0 859.66 2 0 #187 
1250.0 0.50 22.0 859.66 2 0 #I 90 
625 .O 0.50 35.0 565.69 3 0 #10 

875.0 0.31 7.0 565.69 3 0 #I9 

625 .O 0.20 18.0 565.69 3 0 #26 

125.0 0.50 24.0 565.69 3 0 #30 

1625.0 0.15 11.0 565.69 3 0 #49 

1250.0 0.50 0.0 565.69 3 0 #I 04 

1000.0 0.38 22.0 707.11 3 0 #26 1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 



Table B.6. (cont.) 
F i l e :  C:\CLIPPER2\EDITOR\EGPC\VALIDlOO\TEST1OO.SIF 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1250.0 0.30 6.0 707.11 3 0 

1250.0 0.50 38.0 707.11 3 0 

300.0 0.25 66.0 707.11 3 0 

625.0 0.50 35.0 707.11 3 0 

875.0 0.31 7.0 707.11 3 0 

625.0 0.20 18.0 707.11 3 0 
2.0 

125.0 
2.0 

1625.0 
2.0 

1250.0 
2.0 

1000.0 
2.0 

1250.0 
2.0 

300.0 
625 .O 
875.0 
625.0 
125.1) 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
300.0 
625.0 
875.0 
625.0 
125.0 
1625.0 
1250.0 
1000.0 
1250.0 
1250.0 
300.0 
625.0 

625 0 
125.0 
1625.0 
1250.0 
1000.0 

2.0 
1250.0 

2.0 
1250.0 

2.0 
300.0 

875.0 

0.50 24.0 

0.15 11.0 

0.50 0.0 

0.38 22.0 

0.30 6.0 

0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.2 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11 .o 
0.50 0.0 
0.38 22.0 

0.30 6.0 

0.50 38.0 

0.25 66.0 

707.11 

707.11 

707.11 

1060.66 

1060.66 

859.66 
859.66 
859.66 
859.66 
859.66 
859.66 
859.66 
1074.5 7 
1074 -57 
1074.57 
1074.57 
1 074.57 
1 074.57 
1074.57 
1074.57 
1074.57 
1074.57 
1611.86 
1611 -86 
1611.86 

161 1.86 
1611.86 
1611.86 
1611.86 
1611.86 
1611.86 
565.69 

565.69 

565.69 

565.69 

1611 -86 

3 0  

3 0  

3 0  

3 0  

3 0  

2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
2 0  
3 0  

3 0  

3 0  

3 0  
2.0 

2.0 

2.0 

2.0 

1250.0 0.50 38.0 1060.66 3 0 

300.0 0.25 66.0 1060.66 3 0 

625.0 0.50 35.0 1060.66 3 0 

Print Date: 08/10/94 Page: 2 

#187 

#190 

#147 

#lo 

#19 

#26 

#30 

#49 

#104 

#261 

#187 

#147 
#10 
#I 9 
#26 
E50 
#49 
#104 
#26 1 
#187 
#190 
#147 
#lo 
#19 
#26 
E50 
#49 
#104 
#261 
#187 
#190 
#147 
#lo 
#19 
#26 
#JO 
#49 
#104 
#261 

6187 

#190 

#147 

#190 

#147 

#lo 



Table B.6. (cont.) 
File: C:\CLIPPER2\EDIfOR\EGPC\VALIDlOO\TESTlOO.SIF Print Date: 08/10/94 Page: 3 

875.0 0.31 7.0 1060.66 3 0 #19 

625.0 0.20 18.0 1060.66 3 0 #26 

125.0 0.50 24.0 1060.66 3 0 #30 

1625.0 0.15 11.0 1060.66 3 0 #49 

1250.0 0.50 0.0 1060.66 3 0 #I 04 

1000.0 0.38 22.0 1000.0 1 1 #26 1 
1250.0 0.30 6.0 1000.0 1 1 #187 
1250.0 0.50 38.0 1000.0 1 1 #I90 
300.0 0.25 24.0 1000.0 1 1 #I47 
625.0 0.50 35.0 1000.0 1 1 #I 0 
875.0 0.31 7.0 1000.0 1 1 #19 
625.0 0.20 18.0 1000.0 1 1 #26 
125.0 0.50 24.0 1000.0 1 1 #30 

1625.0 0.15 11.0 1000.0 1 1 #49 
1250.0 0.50 0.0 1000.0 1 1 #lo4 

9.9 9.9 9.9 9.9 9 9 EOF 

2.0 

2.0 

2.0 

2.0 

2.0 
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Table B.7. ELIPGRID-PC SIF-style output file listing 
File: C:\CLIPPER2\EDITOR\EGPC\VALIOlOO\TESTlOO.HSS Print Date: 08/11/94 Page: 1 

Output from ORNL/GJ ELIPGRID-PC Program Version: 08/11/94 
File Name.: C:\CLIPPER2\EDITOR\EGPC\VALIDlOO\TEST1OO.HSS 
Created on: 08/11/94 
Input file: TEST100.SIF using SIF format. 
Title line: TestIOO.SIF, an SIF format input test file for HOTSPOT, 02/06/94. 

Target 

#261 
#187 
#190 
#147 
#10 
#19 
#26 
#3 0 
#49 
#lo4 
#261 
#I87 
#190 
#I47 
#10 
#19 
#26 
#30 
#49 
#lo4 
#261 
#187 
#190 
#147 
#10 
#19 
#26 
#30 
#49 
#lo4 
#261 
#187 
#190 
#10 
#19 
#26 
#30 
#49 
#I  04 
#261 
#187 
#190 
#147 
#10 
#19 
#26 
#30 
#49 
#lo4 
#261 
#187 
#147 
#lo 
#19 
#26 
#30 

Grid Type Semimajor Axis Gridspace Shape Angle 
in Relative Units in Oris Units 

Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Squa re 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Triangular 
Triangular 
Triangular 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rec tangu 1 ar , 2 . O/ 1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Triangular 
Triangular 
Triangular 
Tr i angular 
Triangular 

1.2500 
1 -5625 
1.5625 
0.3750 
0.7813 
1 -0938 
0.7813 
0.1563 
2.0313 
1.5625 
1 .oooo 
1.2500 
1.2500 
0.3000 
0.6250 
0.8750 
0.6250 
0.1250 
1.6250 
1.2500 
0.6667 
0.8333 
0.8333 
0.2000 
0.4167 
0.5833 
0.4167 
0.0833 
1 .0833 
0.8333 
1.1633 
1 A541 
1.4541 
1.1048 
1 .5468 
1.1048 
0.2210 
2.8726 
2.2097 
1.4142 
1.7678 
1.7678 
0.4243 
0.8839 
1 -2374 
0.8839 
0.1768 
2.2981 
1.7678 
0.9428 
1.1785 
0.3490 
0.7270 
1.0178 
0.7270 
0.1454 

800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
800.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000 .oo 
1500.00 
1500.00 
1 500 - 00 
1500 .OO 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
1500.00 
859.66 
859.66 
859.66 
565.69 
565.69 
565.69 
565.69 
565.69 
565.69 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
707.11 
1060 - 66 
1060.66 
859.66 
859.66 
859.66 
859.66 
859.66 

0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 24.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 24.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 24.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 66.0 
0.50 35.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 

Prob(0) 

0.0000 
0.0311 
0.0000 
0.8896 
0.0906 
0.3059 
0.6165 
0.9617 
0.0470 
0 .oooo 
0.0619 
0.2337 
0 * 0000 
0.9293 
0.3864 
0.4591 
0.7546 
0.9755 
0.2499 
0.0000 
0.4694 
0.5107 
0.0266 
0.9686 
0.7273 
0.6783 
0.8909 
0.9891 
0.5307 
0.2198 
0.0000 
0.0000 
0.0000 
0.1518 
0.0646 
0.6165 
0.9617 
0.0000 
0.0000 
0.0022 
0.0000 
0.0000 
0.9293 
0.3882 
0.2989 
0.7546 
0.9755 
0 - 0090 
0.0000 
0.4694 
0.3721 
0.8896 
0.1113 
0.2594 
0.6165 
0.9617 
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TabIe B.7. (cont) 

#49 
#I 04 
#261 
#I87 
#I 90 
#I47 
#10 
#I 9 
#26 
#30 
#49 
#I04 
#261 
#I87 
#I90 
#I47 
#I 0 
#I 9 
#26 
#30 
#49 
#lo4 
#261 

#I 90 
#147 
#I 90 
#147 
# l o  
#I 9 
#26 
#30 
#49 
#I 04 
#261 
#I87 
#I90 
#147 
#10 
#I 9 
#26 
S O  
#49 
#I 04 

#la7 

Triangular 
Triangular 
T r  i angular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
T r i angular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Triangular 
Tr i angu 1 ar  
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Rectangular, 2.0/1 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 
Square 

1 .a903 
1.4541 
0.9306 
1.1633 
1.1633 
0.2792 
0.5816 
0.8143 
0.5816 
0.1163 
1.5122 
1.1633 
0.6204 
0.7755 
0.7755 
0.1861 

0.5429 

0.076 
1.0082 
0.7755 
1 -7678 
2.2097 
2.2097 
0.5303 
1.1785 
0.2828 

0.8250 
0.5893 
0.1179 
1.5321 
1.1785 
1 .oooo 
1.2500 
I .2500 
0.3000 
0.6250 
0.87!50 
0 6250 
0.1250 
1.6250 
1.2500 

0.3878 

0.3878 

0.5893 

859.66 
859.66 
1074.57 
1074.57 
1074.57 
1 074.57 
1074.57 
1074.57 
1 074 - 57 
1074 - 57 
1074.57 
1074.57 

1611.86 
161 1.86 
1611.86 
161 1.86 
1611.86 
1611.86 
161 1.86 
1611.86 
1611.86 
565 - 69 
565.69 
565.69 
565 -69 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1060.66 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 
1000.00 

1611.86 

Fi le:  C:\CLIPPER2\EDITOR\EGPC\VALID100\TESTlOO.HSS 

END OF RUN (OR ERROR I N  SHAPE OR L/G R A T I O  > 3) 

Print  Date: 08/11/94 Page: 2 

0.15 11.0 
0.50 0.0 

0.30 6.0 
0.50 22.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 22.0 
0.25 6.0 
0.50 25.0 
0.31 7.0 
0.20 18.0 
0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 22.0 
0.30 6.0 
0.50 38.0 
0.25 66.0 
0.50 38.0 
0.25 66.0 
0.50 35.0 
0.31 7.0 

0.50 24.0 
0.15 11.0 
0.50 0.0 
0.38 Random 
0.30 Random 
0.50 Random 
0.25 Random 
0.50 Random 
0.31 Random 
0.20 Random 
0.50 Random 
0.15 Random 
0.50 Random 

0.38 22.0 

0.20 18.0 

0.0023 
0.0000 
0.0134 
0.1807 
0.0000 
0.9293 
0.3864 
0.4257 
0.7546 
0.9755 

0.0000 
0.4694 

0.0677 

0.7273 
0.6695 

0.9891 
0.5058 
0.1712 
0.0000 
0.0000 
0.0000 
0.88% 
0.0969 
0.9686 
0.7273 

0.1998 

0.4810 

0.9686 

0. 8909 

0.6686 
o .) 8909 
0.9891 
0.4469 
0 0600 
0.1137 
0.0730 
0.0000 
0.9293 
0.4072 
0.3474 
0.7577 
0.9755 
0.1835 
0.0000 
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TRIANGULAR GRID DISCONTINUITY 

C.l Introduction 

A modification to the ELIPGRID triangular grid code was required to correct for a 

discontinuity in ELIPGRTD results for a small number of triangular grid cases. This 

appendix documents the discontinuity and explains the modification made to the original 

code. 

The graph of the probability of missing a hot spot versus a range of increasing hot 

spot sizes is a good indicator of any discontinuities in the ELPGRID algorithm. Fig. C. 1 

is a graph of the probability of missing a hot spot versus the semi-major axis length to grid 

size (WG) ratio for a triangular grid. The orientation of the angle and the assumed hot- 

spot shape (the ratio of minor axis to major axis) are 15" and 0.99. As the WG ratio 

increases along the x axis, the probability of missing should smoothly decrease to zero. 

This is obvious from the fact that larger WG ratios imply larger hot spots and, hence, a 

smaller probability of missing. When the hot-spot size is such that it will always be 

sampled at some sampling node, then the probability of missing must be zero. 

Fig. C. 1 clearly reveals a discontinuity in the ELIPGRID algorithm between WG 

ratios of 0.5 and 0.6. The probability of missing falls below zero at an WG ratio of about 

0.54, then jumps back to zero near an UG ratio of 0.58. By definition, a probability less 

than zero is in error. In addition, the large jump in probability makes the ELIPGRID 

algorithm suspect for this set of parameters. 

C.2 Effect on Discontinuity of the Orientation Angle 

In order to determine ifthe discontinuity is related to hot-spot orientation angle, 

two additional graphs were produced with the same parameters as Fig. C. 1 except for 

different hot-spot orientation angles of 0" and 30" (Figs. C.2 and C3). Due to symmetry 
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50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

- 10.0 

Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.99, Angle = 1 5.0O 

0.3 0.4 0.5 0.6 

L/G Ratio 
Semi-major Axis to  Grid Size 

0. / 

Fig. C. 1 .  Probability of missing hot spot vs WG ratio, triangular grid, 0.99 shape, and 

15" angle. 
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Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.99, Angle = 0.0' 

40.0 

30.0 

20.0 

10.0 

0.0 

- 10.0 
0.3 0.4 0.5 0.6 0.7 

L/G Ratio 
Semi-major Axis to  Grid Size 

Fig. C.2. Probability of missing hot spot vs UG ratio, triangular grid, 0.99 shape, and 

0" angle. 
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Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.99, Angle = 30.0° 

30.0 

0.0 L 
- 10.0 L 

0.3 0.4 0.5 0.6 

L/G Ratio 
Semi-major Axis t o  Grid Size 

0.7 

Fig. C.3. Probability of missing hot spot vs L/G ratio, triangular grid, 0.99 shape, and 

30. angle. 
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considerations, 30” is the largest angle necessary for triangular grids (Singer and Wickman 

1969). Note that the three graphs are virtually identical, although the orientation angles 

differ widely. These graphs illustrate that the orientation angle is of no material signifi- 

cance to the triangular grid discontinuity problem. 

C.3 Effect on Discontinuity of the Hot-Spot Shape 

To determine the effect of the hot-spot shape on the discontinuity problem, the graph 

in Fig. C.4 was produced unchanged fiom that in Fig. C. 1 except that the hot-spot shape 

was decreased fiom 0.99 to 0.90. Note the large decrease in the part of the graph below a 

probability of zero. Fig. C.5 has an even smaller assumed hot-spot shape of 0.85. Note 

that the discontinuity problem has now disappeared. Also, examination of the results from 

the largest shape possible, 1 .O, reveals no discontinuity problems ( Fig. C.6). Thus, this 

problem can be confined to hot-spot shapes of less than 1 .O and greater than approximately 

0.85. 

C.4 Resolution of the Discontinuity by a 4th Order Polynomial Regression 

Linear regression was used to provide a smooth curve for the triangular grid cases 

listed above. The solid lines in Figs. C.7, C.8, and C.9 are the 4th order polynomial 

regression lines calculated after the values near the discontinuity have been removed. 

The regression equation used is 
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60.0 

50.0 

40.0 

30.0 

20.0 

Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.90, Angle = 15.0° 

t I 

10.0 c 
1 I 

- 10.0 u,, 

'- 

7 0.3 0.4 0.5 0.6 0.1 

L/G Ratio 
Semi-major Axis to  Grid Size 

Fig. C.4. Probability of missing hot spot vs L/G ratio, triangular grid, 0.90 shape, and 

15" angle. 
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60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

- 10.0 

Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.85, Angle = 15.0° 

0.3 0.4 0.5 0.6 0.7 

LIG Ratio 
Semi-maior Axis t o  Grid Size 

Fig. C.5. Probability of missing hot spot vs L/G ratio, triangular gird, 0.85 shape, and 

15" angle. 
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Probability of Missing Hot Spot vs L/G Rat io  
Triangular Grid, Shape = 1 .OO, Angle = 1 5.0° 

40.0 

30.0 

20.0 

10.0 

0.0 

10.0 __ 

I -  - - . . . . . . . - 

0.3  0.4 0.5 0.6 0.7 

L/G Ratio 
Semi-maior Axis to  Grid Size 

Fig. C.6. Probability of missing hot spot vs WG ratio, triangular gird, 1 .OO shape, and 

15" angle. 
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Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.95, Angle = 1 5.0° 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

.10.0 
0.3 0.4 0.5 0.6 0.7 

L/G Ratio, i.e., Semi-major Axis to Grid Size 

A regression line based on a 4th order 
polynomial is shown. The values near 
the discontinuity have been removed. 

Fig. C.7. Probability of missing hot spot vs U G  ratio, triangular gird, 0.99 shape, and 

15" angle. 
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Fig. C.8. 

15" ande. 

Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.90, Angle = 1 5.0° 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

- 10.0 

--I---- 

0.3 0.4 0.5 0.6 0.7 

L/G Ratio, Le., Semi-major Axis to  Grid Size 

A regression line based on a 4th order 
polynomial is shown. The values near 
the discontinuity have been removed. 

Probability of missing hot spot vs WG ratio, triangular gird, 0.90 shape, and 
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Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.85, Angle = 15.0' 

4 

L/G Ratio, i.e., Semi-major Axis to  Grid Size 

A regression line based on a 4th order 
polynomial is shown. The values near 
the discontinuity have been removed. 

Fig. C.9. Probability of missing hot spot vs U G  ratio, triangular gird, 0.85 shape, and 

15" angle. 
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where 

P(0) = probability of missing the hot spot, 

/?, 

X = the WG ratio. 

= one of the n = 0 to 4 regression parameters, 

The regression parameters were determined using SigmaPlot@ 5.01 on data sets with 

the values near the discontinuity removed. Since the regression changes with the shape, 

(Sect. C.3), parameters for seven sets of shapes were determined. The actual parameter 

values determined may be found in the code in hnction ProbO-Regr() listed in file 

EGPCFORT.PRG in Appendix E. 

Figures C. 10 and C. 11 are the graphs for shapes equal to 0.99 and 0.85 after ELIP- 

GRID-PC was modified with the regression equation substituted for the ELIPGRID 

algorithm in the WG range greater than 0.5 and less than 0.6. These graphs demonstrate 

that the ELIPGRID-PC regression modification smooths out the discontinuity and removes 

the negative probability problem (the small negative values that still remain when the shape 

is near 0.99 are rounded up to zero). 

The cause of the discontinuity seems to be related to the mathematical problem of 

dealing with the tangent of 90". Singer and Wickman's mathematical derivation for the 

triangular grid case states, "It can be seen from (45) that acute angles can only occur if 

116 - 0.577. The hnction tan T has a discontinuity at T = 90"; therefore it is 

practical to use (47) to determine where T is acute or obtuse" (Singer and Wickman 1969). 

Note their reference to the well-known mathematical discontinuity at the tangent of 90". 

It is also interesting to note that the constant referred to above, I@, is in the range ofWG 

ratios where the discontinuity occurs. 

Further study of their algorithm could possibly reveal a more fbndamental solution to 

this problem than the regression method used here. However, the regression method 

adopted should be satisfactory in most, if not all, practical cases. 
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Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.99, Angle = 15.0' 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

0.3 0.4 0.5 0.6 0.7 

L/G Ratio, i.e., Semi-major Axis to  Grid Size 
Plot of ELIPGRID-PC results after modification. 
The modification uses 4th order polynomial 
regression for L/G values near the discontinuity. 

Fig. C. 10. Probability of missing hot spot vs UG ratio, triangular gird, 0.99 shape, 

and 15" angle. 
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Fig. C.11 

Probability of Missing Hot Spot vs L/G Ratio 
Triangular Grid, Shape = 0.85, Angle = 15.0' 

- 63.0 F---- 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

- 10.0 
0.3  0.4 0.5 0.6 0.7 

L/G Ratio, i.e., Semi-major Axis to  Grid Size 
Plot of ELIPGRID-PC results after modification. 
The modification uses 4th order polynomial 
regression for L/G values near the discontinuity. 

Probability of missing hot spot vs L/G ratio, triangular gird, 0.85 shape, 

and 15" angle. 
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APPENDIX D 

ELIPGRTD-2 SOURCE CODE 

The first page of this appendix is an example make file for the Lahey F77L@-EM32 com- 

piler version 5.10. The remaining pages contain all the main code and subroutines in one 

file. 
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# E x a m p l e  make f i l e  f o r  E L I P G R I D - 2  using an E: RAM d r i ve  u i t h  C: dr ive.  

FC = E : \ f 7 7 1 3  

LINKER = E : \ 3 8 6 L i n k  

PROGRAM = C:ELIPGRD2 

DEST = C: 

EXTHDRS = 
FFLAGS = 

HDRS = 
LDFLAGS = -STUB RUNB 

LDMAP = nul 

L I B S  = E: \F7713.1 ib ,  E : \ U T I L 3 . L I B  

MAKEFILE M a k e f i l e  

OBJS = ELIPGRD2.ob j  

SRCS = E L I P G R D 2 . f o r  
$(PROGRAM): $(OBJS) $(L IBS)  

$(LINKER) $(OBJS) -EX€ s@ -MAP S(LDHAP) - L I B  $ ( L I B S )  O(LDFLAGS1 
c 1 ean : ; @del - f  WOBJS)  

depend:; &kmf - f  $(MAKEFILE) PROGRAM=S(PROGRAM) DEST=f(DEST) 

i n s t a l l :  $(PROGRAM) 
@echo I n s t a l l i n g  $(PROGRAM) i n  $(DEST) 

iaif not $(DEST)x==.x copy $(PROGRAM) R D E S T )  
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Code File: ELIPGRD2.For 

*===-------------------------------------------------------------------------- 

* F i l e  .... : ELIPGRD2.For 
* Purpose.: ELIPGRZ i s  a modif icat ion o f  ELIPGRID f o r  ho t  spot Location. 

* Note.. ..: This code modif ies ELIPGRID.for by Singer as l i t t l e  as 

-------------r------_______________111__------------------------------------ 

* possible. The goal i s  t o  provide a PC version o f  ELIPGRIO. 

* The ca lcua l t ion  algorithms were not changed; one exception fo l lous.  

The R E C T O  subroutine appears t o  be in e r ro r  in the or ig ina l .  * 
* The formuala fo r  the transformed angle, REVAUC, uas changed t o  

* essent ia l l y  match the Eq. (35) i n  (Singer and Uickman 1969, p. 16). 
* Note tha t  the term (1  - k ) i n  Eq. (35) i s  probably a typo f o r  

* ( 1  - k z ) .  ELIPGRID1s (1.0 - SPK) is retained here. 
* The constat PI ME l e f t  a t  3.141492 insteed o f  being changed t o  the 

more correct 3.141593. This should be o f  no prac t ica l  consequence. 
Sane input/output format changes were made. 

Note tha t  ELIPGRDZ 8dds e x p l i c i t  declarat ion o f  a l l  variables. 

The InputFileName may inctude a path. The output f i l e  w i l l  be 
wr i t t en  t o  the input path. 

* 
* 
* 
* Usage ... : ELIPGROZ I ~ I n p l t F i l e N a m e ~  o r  <He lp ]  
* 

Input f i l e  format: 
* Line 1 = T i t l e :  (A801 
* Line n = data.: (4F10.2,214,A4) 
* F10.4, F10.4, Fl0.4, F10.4, 14, 14, A4 

A, SHAPE, ANGLE, GDSPAC,WET, HET,TARGET Data Variables: 

Example, Q...: 1250.0 0.30 6.0 800.0 1 01187 

Example, Rec..: 1250.0 0.50 38.0 1060.66 3 0#190 

* 
* 
* 2.0 <--- 2nd data l i n e  f o r  rect.= Long/short 
* 
* 

Example, Hex..: 1250.0 0.50 0.0 1611.86 2 0#104 
Line EOF. ..... : Use ALL v a l i d  values EXCEPT SHAPE i s  > 1.0. 

* Output i s  t o  f i l e  <InputFileUeme>.Out. 

* Wen no irqwt f i l e  passed, ELIPGR0Z.In w i l l  be de fau l t  f i l e  name. 

Orig. by: D.A Singer 

* Mods by.: Jim Davidson 

* Started.: 11/12/93 

* Last mod: 02/06/94 

* Canpiter: Lahey Fortran F7i’L-E#/32 Ver. S.10 

* Options: /nD/nZ/b/n7/nA2/nB/n/nl/nD/nF/nH/nI /nK/nL/nO/P/nQl /nQ2/np3 
* /R/nS/nT/nV/U/nX/tl from current F7713.FIG f i  le. 

* Linker..: Phar Lap 386Link 4.lL 
* Options: Use LDFLAGS = -STUB RUNB t o  bind in  the RUN386 loader. 
* LIBS = E:\F77L3.LIB, E:\UTIU.LIB 

* UTIL3.LIB i s  the Lahey Spindrift U t i l i t y  Lib. EW32 Ver. 2.01. 

* Notes...: Or ig ina l  code l i nes  are conunented out wi th a * in  the l e f t  colum. 
* The replacement l i n e  i s  usual ly j us t  beneath the o r ig ina l  l ine.  

* The l i n e  nmbers and I D  nunbers on the right side were l e f t  alone. 
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Code File: ELIPGRD2.For 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

* 

PROGRAM ELIPGRID GRID 5 

GRID 15 
PROGRAM TO DETERMINE THE PROBABLITY OF LOCATING AN E L L I P T I C  (3R GRID 25 
CIRCULAR TARGET WITH A SPUARE, HEXAGONAL OR RECTANGULAR GRID GRID 35 

GRID 45 
GRID 55 

DESCRIPTION OF PARAMETERS GRID 65 

GRID 75 

TARGET= ANY I D E N T I F I C A T I O N  OF TARGET (READ I N  "A" FORMAT) GRID 85 

A= LENGTH OF SEMIMAJOR A X I S  OF TARGET GRID 95 

SHAPE= SHAPE OF TARGET - SEMIMINOR A X I S  D I V I D E D  BY THE SEMIHAJORGRID 105 
ANGLE= P O S I T I V E  ANGLE BETWEEN LONG A X I S  OF TARGET AND GRID GRID 115 

DIRECTION ~ FOR A SQUARE GRID ANGLE CAN BE ANY ABGLE FROHGRID 125 

0 TO 45 DEGRESS, FOR A HEXAGONAL GRID ANGLE CAN BE ANY GRID 135 
ANGLE FROH 0 TO 30 DEGREES INCLUSIVE, FOR A RECTANGULAR GRID 145 
GRID ANGLE CAN BE ANY ANGLE FROH 0 TO 90 DEGREES GRID 155 
INCLUSIVE AND IS MEASURED FROM THE X A X I S  OF THE GRID GRID 165 

GDSPAC= DISTANCE BETUEEN POINTS OU THE GRID ( I N  THE SAME U N I T S  ASGRID 175 
##A1#) - FOR A RECTANGULAR GRID GDSPAC IS THE DISTANCE GRID 185 
BETUEEN POINTS ALONG THE Y A X I S  OF THE GRID GRID 1% 

NET= GRID TYPE - SPUARE GRID=l,HEXAGONAL GRIDz2, RECTANGULAR GRID 205 
GR I D=3 GRID 215 

MET- S P E C I F I C  OR RANDOH ORIENTATION - I F  MET>O - RANDOH GRID 225 

GRID 235 
SHORT(Y) A X l S  GRID 245 

GRID 255 

9- SHAPE OF RECTANGULAR GRID - LONG(X) AXIS D I V I D E D  BY THE 

p r o g r a m  ELIPGRDZ 
i m p l i c i t  none ! F o r c e  a l l  ver ib les t o  be declared 

character*8 cV-DATE ! V e r s i o n  date 

parameter (cV-DATE = 802/06/94') 
! FMT var. replaced by hardcoded format. 

DIMENSION T ITLE(ZO),  FMT(2O) 
character*80 T I T L E  ! F i r s t  l ine of input f i l e  
character*4 TARGET ! F o u r  char. I D  f o r  each data record 

character*& c l n F i l e  ! Input f i l e  
character*& c O u t F i l e  ! O u t p u t  f i l e  
c h a r a c t e r * &  c U p P a r a m  ! Upcase o f  1st 4 l e t te rs  of passed parm 

GRID 265 

integer I 

integer IBLANK 
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integer iDotPos 

integer I P R I N  
integer IREAD 

integer IROT 
integer IUARN 
integer IZONK 

integer H 
integer MET 
integer M O T  
integer NET 

rea l  A 

rea l  ALPHA 
rea l  ANGLE 
rea l  ANP 
rea l  AQUAR 
rea l  AREA? 
rea l  AREA2 
rea l  AREA3 
rea l  AREA4 
rea l  AREA5 
rea l  AREA6 

rea l  AREA7 
rea 1 AREA8 
r e a l  AREA9 
r e a l  AREA10 
r e a l  ASP 

rea l  AVPRO 

reat AVPR1 
rea l  AVPRZ 
rea l  B 

rea l  BALLS 

rea l  BSQU 

rea l  C 

rea l  CAROL 
rea l  C I M  
reat CNM 

rea l  D 

rea l  DJO 

r e a l  DJ1 
rea l  DMO 
r e e l  DMl 
r e a l  EOU 

r e a l  FIN 

! # ' .a (  pos i t ion  i n  input filename 

! O u t f i l e  unit number 
! l n f i l e  unit nurtKr 

! 45, 30, or  90 angles t o  tes t  i f  random 

! Target orientat ion, > O=random 
! Current random angle 

! l=square, 2=hex, 3=rectangle 

! Length of semimajor ax is  
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rea l  FORN 

rea l  GAME 

rea l  GDSPAC 

r e a l  GRO 

rea l  HA1 

rea l  HALFC 

rea l  HALFD 

r e a l  HALFJO 

r e a l  HALFJ1 

r e a l  HALFMO 

rea l  HALFMl 

r ea l  HORN 

r e a l  PET 

rea l  PI 

r e a l  POT 

rea l  PROBO 

rea l  PRO61 

rea l  PROB2 

r e a l  P 

r e a l  RO 

rea 1 RDU 

r e a l  REVA 

rea l  REVANG 

r e a l  REVK 

r e a l  SER 

r e a l  SHAPE 

r e a l  SLING 

rea l  SNGLE 

rea l  SUMO 

r e a l  Sun1 
r e a l  SUM2 

r e a l  T 

rea l  T I N  

rea l  112 

r e a l  UlNE 

r e a l  XHAPE 

r e a l  X I  

r e a l  XM 

rea l  Y 1  
r e a l  Y l  

r e a l  YAM 
r e a l  YM 

r e a l  ZAP 

! Grid spacing 

! c/2 

! D/2 

! JO/2 

! etc. 

! Constant pi, 3.141592 i n  ELlPGRlD 

! Prob. of no h i t s  

! Prob. o f  1 h i t  

! For rect. grid, Q=longside/shortside 

! For rect. gr id ,  t r a n s f o r d  A 

! For rect .  gr id ,  transformed angle 

! For rect. grid, transformed SHAPE 

! Major/minor ax is  
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! External functions. 

real ARC0 ! Function in this code 

logical fexist ! Lahey Spindrift Utility Lib 

print *,iProgram..: ORNL/GJ ELIPGRDZ RECT I / /  

8 Ish-outine modified in this code.' 

print *,'Version..: '//cV-DATE 

print *, 'Note.....: Progrm is an ORNL/GJ modification o f  I / /  

& 'ELIPGRID by Singer.' 

DATA IBLANK/4H /, IUARN/bH****/ 
IREAD=5 
I PR I N=6 

* READ (IREAD,5) TITLE replaced by betou 

! Get input file name. 
call GetInFile(c1nFile) 
call upc(cInFile,cUpParem) 

GRID 275 
GRID 285 
GRID 2% 

GRID 305 

! Check for HELP parameter or missing file error. 
if (cUpParam(l:L)==aHELP') then 

call HelpScreen() 

stop 
elseif (.not. fexist(clnFi1e)) then 

cat 1 tone(220,18) ! From the Lahey Spindrift Utility Lib. 
print *,'ERROR I..: Input file not fowd.' 
print *,'File N a m e :  '//charnb(cInFile) 
print * , I  Usage .... : ELIPCRDZ t~lnputFile+lame> or <HELP>]' 

stop 
endi f 

! Hake cOutFile neme from cInFile. 

iDotPos = index(c1nFi le,li.ti) 
if (iDotPos == 0) then 

cOutFile = chernb(cInFile)//'.WT' 
else 

cOutFile = cInFiLe(l:iDotPos)//'WT' 
endi f 

! open input and output files. 

open (IREAD, file=clnFiLe,status=HOLDW) 
open (IPRIN,file=cOutFilel 
print *,'Input.. ..: '//charnb(cInFi le) 
print *, 'Output ... : *//charnb(cOutFile) 
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print *, 

! B e g i n  t o  read and w r i t e  f i l e s .  
read (IREAD, f 1 n t = ~ ( A 8 0 ) ~ )  T I T L E  

C GRID 315 

C GRID 325 
C GRID 335 
* READ (IREAD,5) FMT GRID 345 
* 5 FORMAT ( 2 0 A 4 )  GRID 3 5 5  

* URITE ( I P R I N , 1 0 )  T I T L E  GRID 365 
* 10 FORMAT ( lH1,25X,20A4//)  GRID 375 

READS FORMAT FOR DATA (replaced by hardcoded f o r m a t )  

u r i t e  ( I P R I N ,  f m t = I ( l H  ,10X,A/ ) I )  'ELIPGRDZ O u t p u t  F i l e '  

w r i t e  ( I P R I N ,  f rn t= l (1H , lOX,A//) ' )  ' D a t a  from: ' / / /T ITLE 
PI=3.141592 GRID 385 
Y R I T E  ( I P R I N , 1 5 )  GRID 395 

15 FORMAT (lH0,6HTARGET,4X,9HGRID TYPE,29X,l4HSEMIMAJOR AXIS,4X,9HGRIGRID 405 
15 FORMAT ( 1 H  ,6HTARGET,4X,9HGRID TYPE,29X,14HSEMIMAJOR AXIS,4X,9HGRI 

* 

IDSPACE ,4X,5HSHAPE ,4X, 5HANGLE ,4X, 7HPROB( 1 ) ,4X ,BHPROB(>l) ,4X, 7HPROB(GR I D  415 
* 10)/46X,17HIN RELATIVE UNITS,3X,13HIN ORIG UNITS/ / )  GRID 425 

10) /46X,17HIN RELATIVE UNITS,3X,13HIN ORIG UNITS)  

T12=0.50000 GRID 435 
RDW=SQRT(3.0)*0.5 GRID 445 

20 MET=O GRID 455 
C GRID 465 

C READ DATA GRID 475 
6 GRID 485 
* READ (IREAD,FMT) A,SHAPE,ANGLE,GDSPAC,NET,HET,TARGET GRID 4% 

READ (IREAD,'(4F10.2,214,A4)') A,SHAPE,ANGLE,(;DSPAC,NET,MET,TARGET 

I Z W K = I B L A N K  GRID 505 
A=A/GDSPAC GRID 515 
SLING=A GRID 525 
XHAPE=SHAPE GRID 535 
SNGLE=ANGLE GRID 545 
W l = O . O  GRID 555 
sw2=0.0 GRID 565 
suMo=o . 0 GRID 575 
MROT=O GRID 585 
I F  (MET) 35,35,30 GRID 595 

30 ANGLE=MROT GRID 605 

C GRID 615 
C AREAS 1 TO 10 ARE RELATIVE AREAS OF OVERLAP I N  THE TRANSFORMED NETGRID 625 
C GRID 635 

35 AREAl=O.O GRID 645 
AREA2=O . 0 GRID 655 
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C 
C 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

* 
* 

AREA3=OI 0 GRID 665 

AREA4=O. 0 GRID 675 
AREA5=0.0 GRID 685 
AREA6=O. 0 GRID 695 
AREA7=0.0 GRID 705 
AREAS=O.O GRID 715 
AREA9=O. 0 GRID 725 
AREA10=0.0 GRID 735 

GRID 745 
PROBO I S  THE PROBABIL ITY OF MISSING THE TARGET GRID 755 
PRO61 I S  THE PROBABIL ITY OF LOCATING THE TARGET ONCE GRID 765 
PRO62 I S  THE PROBABIL ITY OF LOCATING THE TARGET TUO OR MORE TIMES GRID 77'5 

GRID 785 
PROBO=O .O GRID 795 
PROBl =O .O GRID 805 
PROBZ=O. 0 GRID 815 

GRID 825 

DETERMINES THE GRID TYPE GRID 835 
GRID 845 

GO TO (65,40,45),NET GRID 855 

GRID 865 
HEXAGONAL NET GRID 875 

GRID 885 
40 FlN=RDY GRID 895 

I ROT=30 GRID 905 
ZAPe6.0 GRID 915 
BALLS=O.57735 GRID 925 
GO TO 75 GRID 935 

GRID 945 
RECTANGULAR NET GRID 955 

GRID 965 
45 I F  (MROT) 50,50,60 GRID 975 

GRID 985 
READ SHAPE OF RECTANGULAR GRID GRID 995 

GRID 1005 

50 READ (IREAD.55) 0 GRID1015 

55 FORMAT (F10.5) GRID1 025 
60 CALL RECT(SLING,XHAPE,ANGLE,O,REVK,REVA,REVANG) GR I D 1  035 
A r g u n e n t  S L I N G  i s  never used by subroutine R E C T O .  

60 CALL RECT(XHAPE,ANGLE,Q,REVK,REVA,REVANG) 
SHAPE=REVK GRID1045 

A=REVA*SLlNG GRID 1055 

ANGLE=REVANG GR ID1065 
I ROT=90 GR I D 1  075 
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C 

C 

C 

C 

65 
70 

75 

80 

85 
90 
90 

95 
C 

C 

C 

100 

* 105 
105 

* 110 

GO TO 70 G R I D l  085 
G R I D l  095 
GRID1105 

SPUARE NET G R I D l  115 
G R I D l  125 

I ROT-45 GRID1135 

F IN=1 .OOO GRID1145 

U P = 4 . 0  GRID1155 

BALLS=O.707107 GRID1165 

I F  (SHAPE-0.05) 80,95,95 GRID1175 

I F  (A-2.0) 95,95,85 GRID 1 185 
WRITE (IPRIN,BO) TARGET GRID1195 

F O R M T  (lHO,bHTARGET,A4,45H IS TOO NEEDLE-LIKE AND LONG FOR T H I S  PGRID1205 

FORMAT (1H ,6HTARGET,A4,45H IS TOO NEEDLE-LIKE AND LONG FOR T H I S  P 

1 ROGRAH ) GR 1 D 121 5 

GO TO 20 GRID1225 

I F  (SHAPE-1.0) 140,115,100 GR I D 1  235 
GRID1245 

RUN IS TERMINATED YHEN A SHAPE IS GREATER THAN ONE GR I D 1 255 
GR I D 1  265 

WRITE ( IPRIN, lOS)  GRID1275 

FORMAT (1H0,////,50XP31HEND OF RUN (OR ERROR I N  SHAPE)) GRID 1 285 
FORMAT (1H , / / , I  END OF RUN (OR ERROR I N  SHAPE)') 

WRITE ( I P R I N , 1 1 0 )  GRID1 295 
F O R M T  (1H0825X,93H**** INDICATES THAT THE PROBABILITY OF MISSING GRID1305 

* 11s ZERO FOR AT LEAST ONE ORIENTATION AND PROBI,/,ZX,45HAND PROB>lGRlD1315 

* 1 SHOULD NOT BE USED FOR T H I S  TARGET) GRID 1325 
110 FORMAT (/,I **** INDICATES THAT THE PROBABIL ITY OF MISSING' ,  

&I IS ZERO FOR AT LEAST ONE',/,' ORIENTATION AND PROB1 I ,  

&#AND PROB>l SHOULD MOT BE USED FOR T H I S  TARGET') 

C 

C 

C 

115 

120 

125 
130 

GO TO 525 

CIRCLE 

ASQ=A**2 
I F  ( A - T I Z )  120,120,125 
PROB2=O .O 

PROBl=PI*ASQ/FIN 

PROBO=1.0-PROB1 

GO TO 425 
I F  (A-BALLS) 130,135,135 
CIM=ARCO(TIZ,A) 

PROBZ=ZAP*(ASP'CIM-TIZ*SPRT(ASP-O~25))/FlN 
PROBl=PI*ASQ/FlN-2.O*PROB2 

GR I D  1335 
GRID 1345 
GR I D 1 3 5 5  

GR I D 1 3 6 5  

GRID1375 

GRID 1385 
GRID1395 

GRID1405 

GR I D 1  41 5 

GRID1425 

GRID1435 

GR I D 1  445 
GR I D 1 4 5 5  

6R I D  1465 
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PROBO4.0-PROBl-PROBZ GRID 1475 
GO TO 425 GRID 1485 

C GRID 1495 
C I F  THE RADIUS OF THE CIRCLE IS GREATER THAN 0.7071 THE PROBABILITYGRID1505 

C OF MISSING IS ZERO AND PROB1 AND PROB2 ARE SET E W A L  TO 9.  AS 

C FLAGS 

C 

135 PROB1-9.0 

PROB2=9.0 
PROBO=O - 0  
GO TO 425 

C 

c E L L I P S E  

C 

140 B=A*SHAPE 

C 

C B IS THE RADIUS O f  THE CIRCLE I N  THE TRANSFORMED NET 

C 

I F  ( A - T I Z )  145,145,150 
145 PROBl=PI*A*B/FIN 

PROBZ-0.0 

PROBO=l.O-PROBl 

GO TO 625 
150 IF(ANGLE-0.1) 155,155,160 

C 

C ALPHA IS THE ANGLE I N  RADIANS 

C 

155 ANGLE=ANGLE+O.I 

160 ALPHA=ANGLE/57.2%779 

CNM=l.O-SHAPE**2 

C 

C C,D,DJl,DJO,DHl,DHO ARE DISTANCES BETUEEN CIRCLES I N  THE 

C TRANSFORMED NET 

C 

C=SPRT(I.O-CNM*COS(ALPHA)**2) 

GO TO (170,165,170),NET 

GRID 15 15 
GR I D 1 5 2 5  

GR I D 1  535 
GRID1 545 
GRID1555 

G R I D l  565 
GRID1575 

GRID 1585 
GR I D 1  595 
GRID 1605 
GRID 161 5 
GRID 1625 
GRID 1635 
GRID 1665 
GR I D  1655 
GRID1665 
GRID1675 

GR I D 1  685 
GR I D 1 6 9 5  

GR I D 1  705 
GR I D 1  715 
GRID1725 

GR I D 1  ?35 
G R I D l  745 
GRID1755 

G R I D l  765 
GRID1775 

GRID 1785 
GR I D 1  795 
GR I D 1 8 0 5  

GRID1815 

GRID 1825 
165 Yl~3.+SHAPE**2-2.*CUM*SIN(ALPHA)**2-CNM*4.*FIN*SlN~ALPHA~*COS~ALPHGRIDl8~5 

I A )  GRID1845 

D=SPRT(Y1)*0.5000 GR I D 1 8 5 5  

GO TO 175 GRID1865 

170 D=SPRT(l.O-CNM*SIN(ALPHA)**2) GRID1875 

'175 BSaU=B**2 GRID1885 

FORN=C*C GRID 1895 
HORN=D*D GRID1905 



D-12 
Code File: ELIPGRD2.For 

UINE=FIN*SHAPE GRID1915 

HALFC=C*0.50 GR ID1925 

HALFD=D*0.50 GRID 1935 
I F  (6-HALFC) 185,185,180 GRID 1945 

180 EW=ARCO(HALFC,B) GRID1955 

AREA1=2.0*(BSW*EW-HALFC*SPRT(BSQU-HALFC**2)) GRID 1965 

GO TO 190 GRID1975 
185 AREAl=O.O GRID 1985 

190 I F  (6-HALFD) 200,200,195 GR ID1995 
195 HAI=ARCO(HALFD,B) GRID2005 

AREA2=2.0*(BSPU*HAI-HALFD*SQRT(BSPU-HALFD**2)) GRID2015 

GO TO 205 GR I D2025 

200 AREA2=O.O GRID2035 

205 I F  (A-BALLS) 210,210,215 GRID2045 

210 PROBZ=(AREAl+AREAZ)/UINE GRID2055 

PROBl=PI*BSOU/VINE-2.O*PROB2 GRID2065 
PROBO=l.O-PROBl-PROBZ GRID2075 
GO TO 425 GR ID2085 

215 I F  (ANGLE) 220,220,225 GRID2095 

220 c=c+o.o5 GR ID21 05 

225 CAROL=C*D GRID21 15 
* T=ARSIN(UINE/CAROL) GR I DE1 25 

T=ASIN(UINE/CAROL) 
I F  (ANGLE) 235,230,235 GR I D2135 

GRID2145 

CR ID21 55 
C GR I D2 165 
C RO IS THE RADIUS NECESSARY FOR THE TARGET TO BE HIT YlTH CERTAINTYGRID2175 
C GR I D2 185 

RO=DJl/Z.O GR ID2195 

GO TO 250 GRID2205 

235 I=l.O+(D*COS(T)/C) CR ID221 5 

I F  (1-1) 240,240,245 GRID2225 

240 DJ1=SPRT((FORN+HORN)-Z~O*CAROL*COS(T)) GRID2235 

DJO=5.0 GR I D2245 
RO=DJl/(Z.O*SlN(T)) GR ID2255 

GO TO 250 GRID2265 
GRID2275 

YI=I-1 GRID2285 

DJl=SPRT(XI**2*FORN+HORN-2.O*XI*CAROL*COS~T~~ GR I D2295 
GRID2305 DJO=SPRT(YI**2*FORN+HORN-Z.O*YI*CAROL*COS(T~~ 
GR I D2315 RO=DJl*DJO/(2.0*D*SIN(T)) 

250 I F  (8-RO) 260,255,255 GRID2325 

255 PR081=9.0 GR I D2335 

230 DJl=SQRT(FORN+HORN) 

DJO=5 .O 

245 XI=I 
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PROB2=9.0 
PROBO=O .O 
GO TO 425 

260 HALFJI=DJ1*0.50 
HALFJO=DJO*0.50 

I F  (6-HALFJ1) 270,270,265 

265 GROrARCO(HALFJ1,B) 
AREA3~2.0*(8SQUfGRO-HALFJ1*SPRT(BSQU-HALFJ1**2)) 

GO TO 275 

270 AREA3=0.0 

275 I F  {E-HALFJO) 285,285,280 

280 PET=ARCO(HALFJO,B) 
AREA4=2.O*(BSCUl*PET-HALFJO*SQRT(8SQU-HALFJO**2)) 

GO TO 290 
285 AREA4=O.O 

290 M=l.o+(2.O*D*COS(T)/C) 

Y M 4 -  1 
X M 4  
IF (M-1 )  295,295,300 

295 DM1=SPRT(FORN+HORN*4.0-4.0*CAR0L*C0S(T)) 

DMOt5.0 

GO TO 305 

300 DMl~SQRf(XW**2*FORN+4.O*HORN-4.O*CAROL*COS(T)) 
DMO~SQRT(Y~*2*FORN+4.0*HORN-6.O*CAROL*COS(T)) 

305 HALFMl=DM1*0.50 

HALFMO=bMO*O.50 

I f  (HALFM1-DJ1) 310,325,310 

310 IF (HALFM1-DJO) 315,325,315 

315 IF (HALFMO-DJ1) 320,325,320 

320 IF (HALFMO-DJO) 330,325,330 
325 AREA5=O.O 

A R E A 4 4  .O 

Go TO 360 
330 I F  (8-HALFMI 1 340,340,335 

335 YAM=ARCO(HALfMl ,8) 

AREA5=2.O*(BSQU*YAM-HALFMl*SPRT(BSPU-HALFMl**2)) 

GO TO 345 
340 AREA5=O.O 

345 I F  (8-HALFMOI 355,355,350 
350 GAME=ARCO(HALFHO,B) 

AREA6=Z.O'(BSW)*GAME-HALFWO*S~RT(8SW-HALFMO**2)) 

GO TO 360 
355 AREA&O.O 
360 I F  (E-DJl) 370,370,365 

GR I D2US 
GRI 023% 
GR ID2365 
GRI D2375 
GRID2385 

GR I D23% 
GRI D2405 
GU ID24 15 
GR I D W 5  
GRID2435 

GRID2445 

GRI D2455 
GRI D2465 
GRID2475 
GR ID2485 

GRID2495 

GRID2505 
GR ID25 15 

GR I D2525 
GR I D2535 

GR ID2545 

GRID2555 

GR ID2565 
GRID2575 
GRID2585 

GR ID2595 

GR I D2605 
GR I D2615 
GRID2625 

GRID2635 

GRIDZ545 

GRID2655 
CR I D2M5 
GR ID2675 

GRID2685 

GR 1 D26- 

GRID2705 
GR ID271 5 
GR ID2725 

GRID2735 
GR ID2745 
GRID2755 

GR ID2765 
GRID2775 
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365 SER=ARCO(DJl,B) GRID2785 

AREA7=2.0*(BSQU*SER-DJl*SQRT(BSQU-DJ1**2)) GR I D2795 
GO TO 375 GR ID2805 

370 AREA7=O .O GR I D28 15 
375 I F  (6-DJO) 385,385,380 GRID2825 

380 AQlJAR=ARCO(DJO,B) GRID2835 

AREA8=2.0*(6SQU*AQUAR-DJo*SQRT(BSQU-DJO**2)) GRID2845 

GO TO 390 GR ID2855 
385 AREA8=O.O GRID2865 
390 I F  (6-C) 400,400,395 GRID2875 
395 WT=ARCO(C,B) GR I D2885 

AREA9=2.0*(6SPU*POT-C*SQRT(BSQU-FORN)) GR 1 D2895 

GO TO 405 GRID2905 

400 AREA9=O.O GRID2915 

405 IF (6-D) 415,415,410 GR ID 2925 

410 TIN=ARCO(D,B) GRID2935 
AREA10=2.0*(BSPU*TIN-D*SQRl(BSQU-HORN)) GRID2945 

GO TO 420 GR I D2%5 
415 AREAlO=O.O GRID2965 
420 PROB2=(AREA1+AREA2+AREA3+AREA4+AREA5+AREA6-AREA7-AREA8-AREA9-AREAlGRID~975 

10)/b/INE GR I D 2985 
PROB1~PI*6S~/UINE-2.O*PRO62-(AREA7+AREA8+AREA9+AREAlO)/UlNE GRID2995 

PROB0=1.O-PROBl-PRO62 GRID3005 

425 I F  (MET) 680,480,430 GRID3015 

430 MROT=MROT+l GRID3025 

I F  (PROB1-1.0) 440,440,435 GR I D3035 
435 IZONK=IUARN GR I D3045 
440 SUMl=PROBl+SUMl CR I D3055 

SUM2=PROB2+SUMZ GR ID3065 

SUHO=PROBO+SUHO GRID3075 

I F  (IROT-MROT) 445,30,30 GRID3085 

445 ANP=MROT GR I D30% 
AVPRl=SUMl/ANP GRID31 05 
AVPRZ=SUH2/ANP GR ID31 15 

AVPRO=SUCIO/ANP GR ID31 25 

GO TO (450,460,4701,NET GR ID3135 
450 URITE (IPRIN,455) TARGET,SLING,GDSPAC,SHAPE,AVPRl,AVPR2,AVPRO,IZOL1GRID3145 

1K GRID3155 
* 455 FORMAT (lHO,A4,3X,llHSQUARE ,34X,F5.2,7X,F9.2,5X,F4.2,5X,6HRANGRID3165 
455 FORMAT (1H ,A4,3X,llHSQUARE ,34X,F5.2,7X,F9.2,5X,F4.2,5X,6HRAN 

lDW, 5X,3( F6.4,4X) ,A41 GR ID31 75 

GO TO 20 GR I D3185 
460 URITE (IPRIN,465) TARGET,SLING,GDSPAC,SHAPE,AVPRl,AVPR2,AVPROlIZONGRID3l95 

1K GRID3205 
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* 465 FORMAT (lHO,A4,3X,llHHEXAGAL ,34X,F5.2,7X,F9.2,5X,F4.2,5X,6HRAWGRlD3215 

465 FORMAT (1H ,A4,3X,lIHHEXAGOI(AL ,34X,F5.2,7X,F9.2,5X,F4.2,5X,6HRAN 

1DOH ,5X ,3( F6.6,4X) ,A4 1 GRID3225 

GO TO 20 GRID3235 
470 M I T E  (IPRIN,475) TARGETfP,SLING,GDSPAC,XHAPE,AVPR~,AVPR2,AVPRO,IZGRID3245 

lONK GR I D3255 
* 475 FORMAT ( lHO,A6,3X,l lHRECTANWLAR,18H X AXIS OF GRID= ,F3.1,8H Y AGRID3265 
475 FORMAT (1H ,A4,3X,llHRECTANGULAR,18H X AXIS OF GRID= ,F3.1f8H Y A 

1x1s ,SX,F5.2,7X,F9.2,5X,F4.2,5X,6HRANDOH,5X,3(F6.4,4X),Ab) GR 103275 
GO TO 20 GRID3285 

480 IF (PROB1-1.0) 490,490,485 GRID3295 
485 IZONK=IUARN GR I D3305 
490 GO TO (495,505,5151,NET GRID3315 

4% URITE (IPRIN,500) TARCET,SLING,GDSPAC,SHAPE,ANGLE,PROB1,PROB2,PROBGR1D332~ 
10, IZOIlK GR I D3335 

* 500 FORMAT (lHO,A4,3X,llHSWARE ,34X,F5.2,7X,F9.2,5X,F4.2,3X,4X,F4GRID3345 
500 FORMAT (IJi ,A4,3X,llHSQUARE ,34X,F5.2,7X,F9.2,5X,F4.2,SX,4X,F4 

1 .1,5X ,3( F6 .4,4X 1, Ab) GRID3355 

GO TO 20 GR ID3365 
505 URITE (IPRIN,510) TARGET,SLING,GDSPAC,SHAPE,ANGLE,PROBl,PR0~2,PROBGR1DSJ75 

10,IZONK GRID3385 
* 510 FORMAT (1HO,A4,3X,llHHEXAGAL ,34X,F5.2,7X,F9.2,5X,F4.2,3X,4X,F4GRID3395 
510 FORMAT (1H ,A4,3Xr11HHEXAGONAL ,34X.F5.2,7X,F9.2,5X,F4.2,3X,4XfF4 
I .1,5X,3( F6.4,4X f , A4) GRID3405 

GO TO 20 GRID3415 
515 URITE (IPRIN,520) TARGET,P,SLING,GDSPAC,XHAPE,SNGLEfPROB1,PROB2,PRGRID3425 

IOBO, IZONK GRID3435 
* 520 FORMAT (IHO,A4,3X,llHRECTANWLAR,18H X AXlS OF GRID= ,F3.1,8H Y AGRID3465 

520 FORHAT (1H ,A4,3X,llHRECTANGULAR,18H X AXIS OF GRID= ,F3.1f8H Y A 
1x1 S ,5X , F5.2,7X I F9.2,5Xf F4.2,3Xf 4X, F4. 1 , 5X,3(F6.4,4X), A4) GRID3455 

Go TO 20 GR ID3465 
* 525 STOP GRID3475 
525 print *,#End of run: ORUL/GJ ELIPGRD2.I 

STOP GR I D3475 
END GRID3685 

* FUNCTIOW ARCO(CYB,ERN) ARCO 5 
reel FUNCTION ARCO(CYB,ERN) 

C ARCO 15 

C ARCOSINE FUNCTION ARCO 25 

C ARCO 35 
C NOTE THIS FUNCTION IS AVAILABLE AT SOWE COHWTER FACILITIES ARCO 45 

C AND MIGHT THEREFORE REPLACE THIS SECTION OF THE PROGRAM ARCO 55 
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i r r p i i c i t  none 

! Argunents: 

rea l  CYB 

r e a l  ERN 

! Local variables: 

rea l  ZEP 

rea l  PEP 

rea l  HOPE 

rea l  ZOP 

rea l  ATP 

ZEP=O .O 

PEP=3.941592 

HOPE=CYB/ERN 

ZOP=ABS(HOPE) 

I F  (HOPE) 5,15,10 
5 ZEP=3.141592 

10 I F  (ZOP-0.5) 15,15,20 
15 ARCO=ABS(ZEP-(PEP/Z.O-asin(ZOP))) ! chaneed ARSIN t o  as in  

RETURN 

20 ATP=SPRT(( l  .O-ZOP)/2.0) 

ARCO=ABS(ZEP-2.0*asin(ATP)) ! changed ARSIN t o  as in  
RETURN 

EMD 

SUBRWTINE RECT(A,SHAPE,ANGLE,P,REVK,REVA,REVANG) 

(Note: Argunent A i s  never used by ELIPGRID algorithm.) 

SUBRWTINE RECT(SHAPE,ANGLE,P,REVK,REVA,REVANG) 

THIS SUBROUTINE REDUCES THE RECTANGULAR POINT NET TO A SQUARE 

POINT MET U I T H  AN AFFINE TRANSFORMATION 

i n p l i c i t  none 

! Argunents: 

r e a l  SHAPE,ANGLE,Q,REVK,REVA,REVANG 
! Local variables: 

r e a l  AP 

r e a l  SPK 

r e a l  T I S  

r e a l  ALPHA 

r e a l  COAL 

r e a l  S I A L  

ARCO 65 

ARCO 75 

ARCO 85 
ARCO 95 
ARCO 105 
ARCO 115 

ARCO 125 
ARCO 135 
ARCO 145 
ARCO 155 
ARCO 165 
ARCO 175 
ARCO 185 
ARCO 1% 

RECT 5 

RECT 15 
RECT 25 
RECT 35 
RECT 45 

RECT 55 
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rea l  T 

AP=Q*P RECT 65 

SQK=SHAPE**2 RECT 75 

TIS=AP*SPK RECT 85 

IF (ANGLE-0.1) 5,5,10 RECT 95 
RECT 105 

10 ALPHA=ANGLE/57.2%7%' RECT 115 
COAL=COS(ALPHA)**2 RECT 125 

SIAL=SIN(ALPHA)**2 RECT 135 

5 ANGLE=ANGLE+O.l 

T~SQRT(((1.O-TIS)*COAL-(AP~SW()*SIAL)**2+4.0*AO*~1.O~SPK~**2*SIAL*RECT 145 
RECT 155 

REVK=((l.O+TIS)*C~L+(AP+SQK)*SIAL-T)/(2.0*O*SHAPE~ RECT 165 

! Below appears t o  be an er ro r  in  the o r ig ina l  code. 
! See <Singer end Uickman 1969, p. 16) fo r  the o r ig ina l  math formula. 

1 COAL ) 

* REVANG~(ATAN(2.O*Q*(l.O-SOK~*TAN(ALPHA)/((AP-SPK~*TAN(ALPHA)**~TlRECT 175 
* 1S-1.0))/2.01*57.295779 RECT 185 

! Next l i n e  i s  corrected formula. 

REVANGr(ATAN(2.O*P*~l.O-SQK~*TAN~ALPHA~/~l.O-T~S-~AQ-SQK~* 
8 TAN(ALPHA)**2))/2.0)*57.295779 
REVA=SPRT(SHAPE/(P*REVK)) RECT 1% 

REVANG=ABS(REVANG) RECT 205 
* The fo l low ing  opt ional  code matches (Singer and Uickman 1969, 16) 
* and c8n be used in place of Line RECT 205 above. Houever, no dif ferences 
* i n  output values Yere seen uhen tes t ing  Singer's 30 rect. g r i d  examples a f t e r  

* t h i s  code uas subst i tuted f o r  l i n e  RECT 205. 

* i f  (tan(2.O * REVANG) >= 0.0) then 
REVANG = abs(REVANG1 

* e lse  

* REVANG = 90.0 - ibbs(REVANG) 

* endif 

RETURN RECT 215 
END RECT 225 

I===+~orrr========sr====+eoerrr==-==lrr=u~======================= 

Subroutine GetInFile(cInFi1e) 

! Purpose: Checks for coclmend l i n e  f i l e  name paremeter. 
! Defaul ts t o  ELIPGRD2.In. 

! Input..: c I n F i l e  passed in  as blenk char*& variable. 

! Output.: c l n F i l e  i s  updated. 
! Errors.: Warns i f  no param. passed, then uses ELfPGRD1.In. 

i n p l i c i t  none 

! Argunents 

character*(*) c I n F i l e  
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! Local vars 
character*& cCmdLine 

c a l l  ge tc l ( cCdL ine )  
i f  (nblank(cCmdLine) == 0) then 

! No f i l e  name passed. 

print *,'Uarning..: No f i l e  name passed!' 

print *,'Default..: U i l l  defaul t  t o  ELIPGRD2.ln f o r  input.' 
print * , I  Usage .... : ELIPGRD2 [<InputFilelame> or < H e l p l '  

print *, 
c lnF i l e  = 'ELIPGRD2.In' 

e lse  
c InF i l e  = charnb(cCdLine) 

endif 

re tu rn  

end 

!*** E n d  of Sub: Get lnFi leO 

,==----------_---------------------------------------------------- ............................................................... 
Subroutine HelpScreen 

! Purpose: Displays he lp  screen. 

! Input..: None. 

! Output.:  None. 
! Errors.: None 
i m p l i c i t  none 

print *,'ELIPGRID I 1  Help Screen' 
print * I===================L=EI=I 

print *,'Usage: ELIPGRD2 <lnputFileName> o r '  

print *, I  ELIPGRD2 * H e l p  or '  
print *, I  EL I PGRDZ '// 

8, 'ELIPGRD2.In i s  input de fau l t  f i l e . '  

print *, 
print *,'Format of input f i l e  is:' 

print *,'Line 1 = T i t l e :  (A80)' 

print *,'Line n = data.: (4F10.2,214,A4)' 

print *,I F10.4, F10.4, F10.4, F10.4, 14, 14, A4' 

print *,I  SEMIMAJOR, SHAPE, ANGLE, GDSPAC,NET, FIET,TARGET' 
print *, I 1250.0 0.30 6.0 800.0 1 0#187'// 

g ' < - -  Sqr. g r i d  data.' 
print *, I 1250.0 0.50 38.0 1060.66 3 0#190'// 

g ' <--  Rec, g r i d  data.' 

print *,I 2.0 < - - -  2nd data l i n e  f o r  rectangular g r i d  = I// 
i% ' long/short sides.' 
print *,I 1250.0 0.50 0.0 1611.86 2 0#104 ' / /  

g ' <-- Hex. ( t r iang le )  data.' 
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print * , a  9.9 9.9 9.9 9.9 9 9 €OF'// 
& I <--End of f i l e  data l ine . '  

print *,'Line EOF......: Use ALL valid values I// 
8, 'EXCEPT SHAPE i s  > 1.0.: 
print *, 
print *,'Output i s  to f i l e  <InputFiLeName>.Out.' 

print *,'ELIPGRDZ.In i s  default file name when none passed.' 
return 
end 
!*** E n d  of Sub: HeLpScreenO 

!*** End of File: ELIPGRDZ.For 
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APPENDIX E 

ELIPGRID-PC SOURCE CODE 

The first page of this appendix is an index of all user-defined fbnctions in the program. 

The source code file name is listed for each function. The next two pages are example 

make and link files. Next are listed two ORNL-developed CA-Clipper@ language header 

files. These have a .CH extension and are listed in alphabetic order. Following these are 

all the CA-Clipper@ source code files. These files have a .PRG extension and are listed in 

alphabetic order after the main file named EGPCh4AIN.PRG. 

Program execution begins with hnction "Main". Execution can be traced fiom hnc- 

tion to function fiom that point. 



E-2 

Index of all user-defined functions in the ELIPGRID-PC program. 

All filenames have a .PRG extension. 

Function Name 

AlertBox 
BlErrcSO 
Boxcenter 
ChangeDrive 
C hangeDrOrSub 
ChangeSubdir 
ChooseGrid 
ChooseInput 
DispTitle 
DOS-Prompt 
ElipGrid 
ErrMsg Box 
ErrorUDF 
ExtrctPath 
FileInput 
F 1 0-Key 
GetCostGrd 
Get FileBox 
GetFilOutFile 
GetGridSiz 
GetProbHit 
Get ScnOutFile 
Get SmallestArea 
Help 
HelpScnN 
InputFromFile 
Main 
MenuBox 
Menucenter 
NotReadyYet 
NumTrirn 
PastDemoDate 
ParamHelp 
ProbO-Reg 
Rect 
Say Center 
SIF-Filehput 
subdir 
WriteData 
YN-MsgBox 

File Name 

EGPCFILE 
EGPCBERR 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCFORT 
EGPCMAIN 
EGPCMAIN 
EGPCFILE 
EGPCFILE 
EGPCMAIN 
EGPCMAIN 
EGPCFILE 
EGPCFILE 
EGPCMAIN 
EGPCMAIN 
EGPCFILE 
EGPCMAIN 
EGPCHELP 
EGPCHELP 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCMAIN 
EGPCBERR 
EGPCMAIN 
EGPCFILE 
EGPCFORT 
EGPCMAIN 
EGPCFILE 
EGPCFILE 
EGPCMAIN 
EGPCMAIN 

__I--- 
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// F i l e  .... : EGPC.d 
// Purpose.: Hake f i l e  fo r  EGPC program, ELIPGRID-PC. 
// Compiler: Clipper 5.2 
// Author..: Jim Davidson 
// Started.: 08/09/94 from Hotspot.rmk 
// Last Nod: 08/09/94 
// Conpiler Switches betow: 
// /A = Au tma t i c  declarat ion of publ ics/pr ivates as memars. 
// /B = Include debugging info., delete t h i s  switch f o r  final exe. 
// /N = No automatic main prac., must be used f o r  f i l e -w ide  var declarations. 
// /Q = Quiet, suppress l ine nufber display. 
// /U = Uarn of  atnbiguous var references. 
// /V = Treat a l l  wnbiguous var references as W m i c  vars, not as f ie lds .  

Iae:\EGPCHain.OBJ8l: HC:\CLIPPERZ\EDITOR\EGPC\EGPCWain.PRGaK 
e:\CLipper C:\CLIPPER2\EDITOR\EGPC\EGPCHain /A/N/CI/V/U /Oe:\ /Te:\ / le: \  

"e: \EGPCF i te.0BJa8: V: \CF I WERZ\EDITOR\EGPC\EGPCF i le. PRG" 
e: \ C l  ipper C: \CLIPPERZ\EDI TOR\EGPC\EGPCFi l e  /A/N/P/V/U /Oe: \ /Te: \ / ie:  \ 

He:\EGPCFort.DBJ1b: 1T:\CLIPPER2\EDJTOR\EGPC\EGPCFort .PRGag 
c:\Clipper C:\CLIPPERZ\EDITOR\EGPC\EGPCFort /A/N/P/V/U /Oe:\ /Te:\ / le:\ 

e:\CLipper C:\CLIPPER2\EDITOR\EGPC\EGPCHelp /A/N/Q/V/U /Oe:\ /Te:\ /Ie:\ 

e:\Clipper C:\CLIPPERZ\EDITOR\EGPC\EGKBErr /A/N/Q/v/U /Oe:\ /Te:\ /le:\ 

e: \CL ipper C: \CLIPPER2\EDITOR\EGPC\EGPCScm /A/N/P/V/U /Oe:\ /Te: \ /Ie:\ 

e:\CLipper C:\CLIPPERZ\EDITOR\EGPC\EGPCG~@I /A/N/P/V/U /Oe:\ /Te:\ /le:\ 

g1e:\EGPCHeLp.0BJ8J: "C:\CLIPPER2~DITOR\EGPC\EGP&HeLp.PRGsa 

"e: \EGPCBErr .OBJH: *IC: \CL IPPER2\ED ITOR\EGPC\EGPCBErr . PRG" 

He:\EGPCScrn.OBJnl: UC:\CLIPP€RZ\EDITOR\EGPC\EGPCScm.PRG8a 

%: \EGPCGrph .cWJaB: 'IC: \CLI PPERZ\ED I TOR\EGPC\EGPCGrph. PRG" 

"e: \EGPC. EXEn : lle:\EGPCHa in.06 Jal "e: \EGPCFor t .OBJn He: \EGPCHel p.OB Jaa \ 
He:\EGPCFile.OBJma lle:\EGPCBErr.OBJH ne:EGPCScrn.OBJ1t He:EGPCGrph.OBJH 

e:\blinker aC:\CLIPPER2\U)ITOR\EGPC\EGPC.~NK 
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# F i le .  ... : EGPC.Lnk 
# Purpose.: B l inker  3.0 response f i l e  f o r  EGPC program, ELIPGRID-PC. 
# C G i l e r :  Clipper 5.2 
# Author..: Jim Davidson 
# Started.: 08/09/94 from Hotspot.1nk. 
# Last Mod: 09/04/94 
# remove c m n t  character belou on l a s t  l i n k  t o  force f u l l  
b l inker  incremental o f f  
b l inker  incremental pad 256 
b l inker  incremental f i l e  e:\EGPC.bif 
b l inker  message noblink 
b l inker  demonstration date 1995/06/30 
output e:\EGPC 
f i l e  e:\EGPCMain 
# S tar t  o f  dynamic overlay area f o r  Clipper code. 
beg i narea 

# 128 i s  defaul t  pad s 

f i l e  e:\EGPCFile 
f i l e  e:\EGPCFort 
f i l e  e:\EGPCHelp 
f i l e  e:\EGPCScrn 
f i l e  e:\EGPCGrph 

endarea 

ink, smaller exe 

ze, Manual p. 9-39. 

# Bl inker  e r ro r  handler belou should not be i n  overlay area, Manual p. 7-7. 
f i l e  e:\EGPCBErr # B l inker  e r ro r  handler f o r  HOTSPOT 
l i b  e:\clipper 
# Bl inker  3.0 Manual p. 7-20 says %ome non-CA-Clipper code must be 
# over la id  f o r  demo features t o  take ef fect ,  f o r  instance EXTEND.LIB." 
# This l i n k  f i l e  i s  s im i la r  t o  B l inker 's  m i n i m a l  overlay scheme, CL520Win.Lnk. 
beg i narea 

endarea 
l i b  e:\terminal 
l i b  e:\dbfntx 
l i b  e:\ct 

l i b  e:\extend 

# Clipper Tools l i b r a r y  
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//==le=EDEe=S=t==.Z=========-*=~=================--------"----==~== ----,.------- 
// File .... : Colors.Ch 
// Purpose.: Provides color de f i n i t i ons  fo r  Clipper 5.x program 
// By ...... : J i m  Davidson 
// Started.: 07/24/97 
// Last Mod: 06/28/94 
// Exanple.: #include %o1ors.Cht1 

setcolor( C-WhtBlk ) 
//2=r==tEPII=P===================-=---------------=------~------"--r - ___,.__-_____--- __-----___-------- // 

/*** BeLou i s  example use i n  a program *** 
publ ic  C-Norm61 := C-UhtBlu // Normal screen colors 
publ ic  C-HighLght := C-CynSlu // Color Data h igh l i gh t  
publ ic  C-Help := C - C y M r n  // Help screens 
publ ic  C-Error := C-UhtRed // Error screens 
// la ter .  .. 
C-Norm61 := C-WhtBlk // etc. f o r  rest  of colors ****/ 

#define C-BLK-UHT 

#define C-U-BLK 
#define C-WT-BLK 
#define C-U-BLU 
#define C-WrT-BLU 
#&fine C-WT-BlKB 
#def i ne C-UHT-RED 
#define C-WT-CUG 

#define C-CYN-ELK 
#define C-CYN-BLU 
Wdef ine C-CYN-BRN 
#define C-CYN-UAG 

M e f i n e  C-YELBLK 
#define C-YEL-BLUK 
#define C-YEL-BLU 
firclef ine C-YEL-MAG 

#define C-RED-ELK 
M e f i n e  C-GRN-BLK 

// BLack on u h i t e  

// m i t e  on black 
// Br ight uh i te  on black 
// Uhite an blue 
// Br ight uh i te  on blue 
// Br ight  b l i nk ing  uh i te  on black 
// Br ight  white on red 
// Bright u h i t e  on magenta 

// Br ight cyan on black 
// Br ight cyan on blue 
// Br ight cyan an broun 
// Br ight  cyan ~1 magenta 

// Br ight  yellou on black 
// Br ight  b l i nk ing  yellow on black 
// Bright yellow on blue 
// Br ight yellou on magenta 

// Br ight  red on black 
// Br ight  green on black 

* Colors f o r  Fl ipper g r f - co lo rs0  
* D re fers  t o  M e f i n e  o r i g i n  

LIGHT COLORS * 
#define DBLACK 0 
#define DBLUE 1 
#define DGREEN 2 
#define DCYAN 3 
M e f  ine DRED 4 
M e f i n e  OMAGENTA 5 
#define DYELLOU 6 
#define DUHITE 7 
* DARK COLORS 
#define DLCRAY 8 
#define DLBLUE 9 
#define DLGREEN 10 
#define DLCYAN 11 
#define DLRED 12 
* f ine  DLCUCEYTA 13 
#define DLYELLW 14 
#define DLUHITE 15 
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* Max hot spot area. 
#define cMAX-HotSAree 

* Max t o t a l  senple area. 
#define WAX-SwnpleArea 
#define cMAX-SqleArea 

* Max serrple cost. 
#define cMX-SanpleCost 

* Max n u h e r  o f  sanples. 
M e f i n e  cMAX-Sanples 

Max t o t a l  cost. 
#define cMX-TotalCost 

Max rec ra t i o .  
#define cMAX-RecRatio 

Max o r ien ta t i on  angle. 
#define cMAX-AngLe 

"9999.99" 

99999999.9 
199,999,999.911 

"99,999 -99" 

1 1 9 9 9 , 9 9 9 "  

"999,999,999.99'1 

ll99 .9" 

'99.9" 

Max L t o  G ra t io ,  semimajor ax is /g r id  size. 
#define cMAX-LtoG 19999.99" 

Max e l l i p t i c a l  shape ra t i o .  
#define cn;U(-Shape ' 

* Wax prob o f  a h i t .  
#define cUAX-ProbHit 

* M a x i m  acres. 
#define cMAX-Acres 

Desired probab i l i t y .  
#define cDESIR0-PROB 

Desired cost. 
#define cDESlRD-COST 

*** End o f  Fi le:  EGPC.Ch 

989.99" 

"999.9999" 

"9999.99" 

"999.9ll 

v9,999,999" 
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Code File: EGPCMain.Prg 

//=Pe=====Se~~==;EEE=I=S====--r=================~======-=~====================z=======s= 

// F i l e  ..... : EGPCMain.Prg 
// Progrem..: EGPC.Exe 
// Purpose..: Main program f i l e  fo r  ELIPGRID-PC program. 
// Program provides in ter face t o  ELlPGRfD (Singer 1972) algorithm. 
// Adds features u t i l i z i n g  Singer's o r i g ina l  etgorithm. 
// Author ... : Jim Davidson 
// Started..: 10/03/93 as HotSUain.prp. 
// Last Ucd.: 09/06/94 
// 
// Files....: EGPCMain.Prg 
// EGPCBErr-Prg Bl inker  3.0 re la ted error handler 
// EGPCFile.Prg F i l e  input code 
// EGPCFort .Prg C o d e  t ranslated from ELIPCRID FORTRAN 
// EGPCGrph .Prg Code t o  u r i t e  cost-based graph data 
// EGPCHelp.Prg Help screen code 
// EGPCScrn.Prg Screen input/output re la ted code 
// 
// 
// although main() i s  the f i r s t  funct ion i n  t h i s  f i l e .  
/ / 
// Motes....: Caapiler = CA-Clipper 5.2 
// Linker = BLINKER 3.0 
// 
// 
/*=====D==------==fC===te-e==========-===----=-------------"-----------s==-------- -___ ------______-----___----- --I----- 

This f i l e ,  main module 

Fvrctions are arranged in the f i l e s  i n  alphabetical order, 

Uses CA-Clipper Tools 3.0 l i b r a r y  

Uodi f icat ion h is tory :  

03/30/94 On f i l e  input, t r a p  rectangular gr ids u i t h  a 1/1 r a t i o  and 

03/31/94 Restriced desired X prob.s t o  99.9% on inplt screens. 

04/04/94 Uodif ied t r iangular  g r i d  routine. 
04/06/94 Correction levels f in ished t o  leve l  3. 
04/07/94 Added checks for negative P(0) cases. 
04/12/94 Upgraded from Bl inker  2.10 t o  3.0. 
04/13/94 M o d i f i e d  B l inker  e r ro r  f i l e ,  EGPCBErr-Prg, added for demo exp. date 

04/15/94 ALL shapes are nou r e s t r i c t e d  t o  *= 0.05. t / G  r a t i o s  must be e= 3. 

04/17/94 Qo' angles nou trapped in  RECT subroutine. 
04/22/94 Search techniques updated. 
06/28/94 U r i t e  cost-based graph data option added. 
04/28/94 Val idat ion against Singer's 100 cases, OK. 
05/08/94 Only m i n o r  (cosmetic) changes mades since val idat ion.  
05/09/94 This i s  beta version given a t  DOE T1E conf. in  Kenneuick, UA. 
05/16/94 Corrected e r ro r  i n  s~Snrellest Hot Spot H i t ,  Given Grid.H 

See EGPCScrn.Prg. 
05/17/94 Validated screen input f o r  67 cases as docuaented i n  Scn-fest.Sqr, 

Scn-Test.Tri, and Scn-Test.Rec f i l e s  in  Valid100 suhdir. 
05/17/94 Upgraded Clipper t o  version 5.2d. Val idat ion against Singer's 100 

CBSCS, OK. 
06/14/94 Upgraded Bl inker  from 3.0 t o  3.01. 

cases, OK. 
08/09/96 Changed name t o  ELIPGRID-PC, EGPC.Exe, frm Hotspot. 

Mher  minor changes. 
08/11/94 Forced correct ion leve l  f l e g  t o  3, fu l l  correction, see ECPCFort.prg. 

Val idat ion against Singer's 100 cases, OK. 
08/26/94 Chenged a l l  semiminor/semimajor tex t  t o  semi-minor/semi-mejor. 

Other minor e d i t o r i a l  changes. 
09/02/94 Chmged foraule for the nuRber of sasples for 8 triangular gr id.  

See EGPCScrn.Prg end EGPCGrph.Prg f i l e s .  
09/06/94 rkided nNunber Semples" c o l u m  t o  graphics output data f i l e .  

. . . . . . . . . . . . . . . . . . . . .  
use sq. g r i d  instead. 

c r i t e r i a  t o  a s l i g h t l y  smaller value. 

Screen input does not a l l n u  1/1 rect. gr ids.  
Changed e r ro r  

Uorked bet ter  near 100%. 
See EGPCFort.Prg ccde. 

See EGPCFort-Prg code. 

use. DOS-PraRptO funct ion nou uses Bl inker  suap function. 

See EGPCFort.Prg comnent. 
See EGPCFort.Prg. 

See EGPCScrn.P+g. 
See EGPCGrph.Prg. 

Val idat ion against Singer's 100 
Input = TestlW.In & .SIF; Output = .HSE & .HSS f i l e s .  

//Y---------DDPPLsC==-----^---------~=----- ----------- ____________ -----5PL13============================== 
*/ 
// Version I n f o  
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#define VER-DATE %J/06/9411 

// Include f i l e s .  
// Clipper supplied include f i l e s .  
#include #ID i rec t  ry. Ch" 
# i  nc lude "1  nkey . Ch" 
# i  nc lude V e t .  Ch" 
#inc lude %etcurs. Ch" // se tcursor0  re la ted  
# i nc 1 ude Wox . Ch" 

// ORNL developed include f i l es .  
#i nc 1 ude V.0 1 ors . Ch" 

// User-defined cannand 
#xco!nnand DEFAULT <Thepar- TO 4e fau l tVa l>  => ; 

// F i l e  i n f o  de f i n i t i ons  
// Key de f i n i t i ons  
// s e t 0  de f i n i t i ons  

// Box drauing constants 

// Color de f i n i t i ons  

I F  (<Theparam == NIL); *TheParenv:=<DefaultVal>; EWDIF 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Main M & l g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Function Main0  

Main module o f  program. 
* I n i t i a l i z e  loca l  variables. 
local  nCh := 1 // Main menu choice 
local  nLCol := 0 // Lef t  co l  chosen by MenuCenterO 
Local nTRou := 8 // Main Menu top  screen rou 
Local cDOSScreen := savescreen(0,0,24,79) 
Local nDOSRou := roY0 
Local LDone := .F. // Main Menu loop f l a g  
loca l  cD0SCm;lLine := iiBt // DOS comnend l i n e  prams 

* Program wide publics. 
pub1 i c  cBasicUni t := W' // M meters, F = feet  
* The E l ipGr id  cor rec t ion  leve ls  below provide a b i l i t y  t o  tes t  o l d  algorithms. 
pub l i c  nElpGrdCor := 3 // ELip6r id correct ion level  

// 0 = Orig. ELIPGRID algor i thm 
// 1 = Rectangular g r i d  corrections only 
// 2 = Level 1 's correct ions + t r iangu lar  g r i d  corrections 
// 3 = Level 2 's  correct ions + angle o f  0.0 i s  not incremented t o  0.1 
// Correction level  3 i s  the defaault. 

pub l i c  C-Normal := C-UHT-BLU // Normal screen colors 
pub l i c  C-HighLght := C-CYN-BLU // Current suklir color 
pub l i c  C-Help := C-UHT-MAC // Help screens 
pub l ic  C-Error := C-UHT-RED // Er ror  screens 
pub l ic  C-Menu1 := C-UHT-MAG // Menu screen color 1 
pub l ic  C-Menu2 := C-YEL-MAG // Menu screen color 2 

* Get DOS ccmnend l i n e  parameters. 
cDOSCmdL i ne := upper(dosparam0) 
i f  @lHl8 S cDOSCmdLine 

* Help param. passed. 
ParamHelp(VER-DATE) 
quit 

e l s e i f  Vl S cDOSCmdLine 
* Monochrome param. passed. 
* Black on white f o r  LCD screens. 
m->C-NormaL := C-BLK-UHT 
m->C-HighLght := C-UHT-BLK 
m->C-Help := C-UHT-BLK 
m->C-Error := C-UHT-BLK 
m->C-Menul := C-UHT-BLK 
m->C-Mend := C-BLK-UHT 

endi f 
i f  "Fmi f cDOSCmdLine 

* Feet pram. passed. 
cBasicUnit := o°Fo8 

endi f 

// Normal screen colors 
// current subdir color 
// Help screens 
// Error screens 
// Menu screen color 1 
// Menu screen color 2 
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*--- 08/11/94 Note, JRD ---*  
* EGPCFort-prg code n o ~  forces leve l  3 correct ion a l l  the time. 
* Below l e f t  in t o  f a c i l i t a t e  any fu ture return t o  correct ion Levels. 

* Determine which leve l  of correct ion t o  ELIPGRID algorithm t o  use. 
i f  MOIl S aOSCnxlLine 

**..- 

* Use o r i g i n a l  Singer, 1972 algorithm. 
m->nELpGrdCor := 0 

e l s e i f  '@ltb S cDOSCRdLine 
* Use r t c t .  g r i d  correct ions only. 
m-znElpGrdCor := 1 

e l s e i f  18204 f cDOSCmdLine 
* Add t r iangular  g r i d  corrections t o  leve l  a191* corrections. 
m->nElpGrdCor := 2 

endi f 

set escape on 
set scoreboard o f f  
set  bell o f f  
set  confirm on 
set wrap on 

do whi le ! LDone 
setcolor(m->C-llormal) 
c l s  
dispbox(00,00,04,79, B-DUJflLE-SINGLE) 
setcolor(m->C-Help) 
SayCenter(1, a ORNL ELIPGRID-PC " 9  
setcolor(rn-X-NortnaI) 
SayCenter(2,8aPC-6ased Hot Spot Probabi l i ty  
Saytenter(3,Wersion + VER-DATE) 
m5, 2 say I4Current subdirectory: 
a rou0,co lO say diskname0 + *I:" + dimname0 color (m-X-HighLght) 
a23, 2 say V 1  key f o r  Help9 color(m->C-Help) 
W,63 say "Est key t o  Ex i tu*  color(m->C-Help) 
d i  spbox(O6, DO, 22,79, B-DOUBLE-S INGLE ) 
di spbox(22,W ,24,79, 6-DOUBLE-SINGLE) 
a22.00 say 
a22,m say 

SayCenter(nTRow-1 ,'Wain #enu8*) 

nCh := MenuCenter(nTRou, Camp Probabi l i ty  o f  H i t t i n g  Hot Spot" ,; 

US !Swellest Hot Spot H i t ,  Given Grid9O ,; 

// Reset since Looping back 

*IG Gr id Size R e q u i r e d ,  Given Prob." I ,  

W C  Cost-Based G r i f f '  I ,  

Write Cost-Based Graph Dataf* I r  

UN New Drive or Subdirectory" ,, 
bOS Prarpt" # #  

Quit progr am... 9, nCh,l, SnLCol) 
do case 

case nCh == 1 
* P P robab i l i t y  of H i t t i n g  Hot Spot 
Chooselnput<nTRon+nCh+l ,nLCol+2) 

* G 
GetGridSiz(ChooseGrid(nTRoucnCh+l,nLCol+2,m->C-knul), VER-DATE) 

* S Smallest Hot Spot Area H i t ,  Given Grid 
CetSlnelLestArea(Cho~eGrid(nTRou+nCh+l,nLCol+2,m-~C~Mmul~, VER-DATE) 

C Cost-Based Grid 
GetCostGrd(ChooseGrid(nTRau+nCh+l,nLCol+Z,m-~C~Menul), VER-DATE) 

* U U r i t e  Cost-Based Graph Data 
Y r i  teGphData(ChooseGrid(n'lRou+nCh+l ,nLCo1+2,m->C_Menul), MR-DATE) 

case nCh == 2 
Grid Size Requ i red ,  Given Prob. 

case nCh = 3 

cese nCh == 4 

case nCh == 5 
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case nCh == 6 
* N New Dr ive or  Subdirectory 
ChangeDr0rSub(nTRou*nCh+l,nLCol+2) 

D DOS P r a r p t  
DOS-PremptO 

* Q Quit program... (or  Esc key) 
LDone := .T. 
LOOP 

case nCh == 7 

otherwise 

endcase 
enddo 

set co lor  t o  
restscreen(O,0,24,79,cDOSScreen) 
devpos(nDOSRo~-l,O) 
* re tu rn  t o  DOS // below l a s t  prompt. 
re tu rn  (0) // Return 0 t o  DOS ErrorLabel 
*** E n d  of Func: Main0 

// -1 makes DOS protrpt come i n  jus t  

. . . . . . . . . . . . . . . . . . . . . . . . . .  I E d  of Ma in  Module ................................ 
*---  Begin Other Functions - - -*  
Function BoxCenter(nTRou, Mows, Width,  nType) 
* Displays box centered on Mow. 
* nType of  1 = double l ine top, s ing le side, 2 = double a l l .  
* Returns l e f t  colum. 
loca l  nCol := (80-nUidth)/2 
defaul t  nType t o  1 
i f  nType == 1 

e lse 

endi f 
re tu rn  (nC01) 
*** End of  Func: Boxcenter0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HermBox(nTRou,nCol,nTRo~nRows,nCol+nUidth-l, 9-DOUBLE-SINGLE) 

HenuBox(nTRow,nCol,nTRow+nRows,nCol+lidth-l,B-DOUBLE) 

. . . . . . . . . . . . . . . . . . . . . .  

Function ChangeDriveO 
* Change current dr ive.  
loca l  cCurrDrive 
Local LOrgConfrm 

local  GetList := C) 
LOrgConf r m  := set(-SET-CONFIRM,.F.) 

do while ! LDone 

.- local  LDone .- .F. 

c l s  
cCurrDrive := diskname() 
MenuBox(02,01,7,67) 
a03,02 say 
@05,03 say "Enter n e w  d r i v e  le t te r l l  get cCurrDrive pica le!ol 
OOS,CO~O say 11:11 

read 

Change current d r i v e  to?" 

i f  ! diskchange(cCurrDrive) 
I n v a l i d  dr ive.  

E r  r-MsgBox( 10, "Est, n'Error: I nva 1 i d  drive. I#, ; 
"Drive: + cCurrDrive) 

loop 

loop 

e lse 
lDone := .T. 

endi f 
enddo 
set(-SET-CONFIRH,lOrgConfrrn) 
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re turn (NIL)  
*** End of Func: ChangeOriveO 

*********Ct**..t************** 

Funetion ChangeDrOrSub(nTR,nLC) 
* Menu f o r  changing d r i ve  or subir. 
* Input: nTR i s  top rw. * nLC i s  l e f t  col. 

s t a t i c  nLastCh := 1 
local nBR := nTR + 4 
local. nRC := nLC + 32 
* Change dr ive.  
ChangeDrive() 
i f  Lastkey() != K-ESC 

Change subdirectory. 
ChangeSuMir(10) 

di f 
return (NIL) 
*** End  of Func: ChangeDrOrSubO 

* 

******-************a*** 

Function ChangeSubdir(nTR) 
* Changes current subdir. 
Local cCurrSubdir := 
Local cCurrDrive := "(I 

Local cDOSCnnd := 
Local LDone := .F. 
Local GetList := C) 

cCurrDr i ve := diskname0 
cCurrSuWi r := dirneme0 

// Remehers Last choice 

do u h i t e  ! lDone 
cCurrSuWir := p a d r ( c C u r r W i r ,  64) 
MenuBox(nTR, 1 ,nTR+6,66) 
6inTR+1,03 say "Change current subdirectory. 

hTR+3,03 say 'Change t o  I* + cCurrDrive + *:I1 

hTR+3,col() get cCurrSuWir p i c t  u&lS50!H 
ihTR+S,03 say "Current path: It + diskname0 + ":In + dirname0 
keyboerd chr(K-ENDf 
read 
cCurrSubdi r : = at 1 t r i m(cCur rsutxii r 1 

Must be on dr i ve  In + ; 
diskname0 + ':...In 

i f  Lastkey0 == K-ESC 
* Esc key abort. 
LDone :+ .T. 

eLsL?'U:s s c C u r r S M i r  
* Error, d r i v e  name entered. 
Err-llsgBox(nTR+6,HE1n, HE r r o r  : Drive name entered.On, ; 

#@Note.: This option only changes + ; 
on current drive.", ; 

U Use change d r i ve  opt ion f o r  neu drive.") 
lbap 

e l s e i f  ! sukl i r (cCurrSuWir)  
* Error, i n v a l i d  subdirectory. 
Err-MsgBo~(nTR+6,~E",HError: i n v a l i d  subdirectory.", ; 

"Path.: + cCurrDrive + ll:a + cCurrSuWir ) 
loop 

* Do the DOS u) comand. 
i f  Len(cCurrSubdir) > 3 .and. r ight(cCurrSubdir , l l  == Va 

else 

I f  not root subdir and we have t r a i l i n g  Bn\ln, remove it. 
Will mess up Do5 tD c d .  
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cCurrSukl ir  := left(cCurrSuMir,len(cCurrSuMir)-1) 
endi f 

I f  no characters i n  s u k l i r  name, de fau l t  t o  root of current dr ive.  
i f  enpty(cCurrSubdir) 

cCurrSubdir := s\ll 

endi f 

* Form the camnand and do the work. 
cDOSCmnd := ~WI )I + cCurrSukl ir  
rm (cDOSCd) 

L D m  := .T .  
!w endl f 

enddo 
re tu rn  ( N I L )  
*** E n d  o f  F m :  ChangeSuMit-0 

.................................... 
Function ChooseGr id(nTR, nLC, cColor ) 

Choose g r i d  type desired. 
* Input: Top rou, l e f t  col., menu color. 

Returns: Grid type as W b ,  I lRIl ,  o r  VnL, f o r  square, rect., o r  t r iangle.  

s t a t i c  nLastGrid := 1 // Remembers las t  g r i d  type chosen 
Local nBR := nTR + 5 
loca l  nRC := nLC + 30 
Local cGridType := N I L  
loca l  cOrgColor := 1111 

defau l t  cColor t o  m->C-Normal 
cOrgCo l o r  := setcolor(cCo1or) 

MenuBox(nTR,nLC,nBR,nRC) 
@nTR+l,nLC+2 say Vhoose Grid Type 
&TR+Z,nLC+Z prompt Square 
&TR+3,nLC+2 protrpt Io Rectangular *I 

@nTR+4,nLC+Z prompt Io Triangular 81 

menu t o  nLastGrid 
i f  nLastGrid == 1 

* Square gr id .  
cGridType := blSgo 

e l s e i f  nLastGrid == 2 
* Rect. gr id.  
cGridType := 

e l s e i f  nLastGrid == 3 
* Triangular g r id .  
cGridType := "TI1 

endi f 
setcolor(c0rgColor) 
re tu rn  (cGridType) 
*** End of F i le :  ChooseGridO 

NIL returned i f  Esc pressed. 

............................. 
F u n c t i o n  Chooselnput(nTR,nLC) 

Choose input from Screen/File. 
Input: nTR i s  top rw. * nLC i s  l e f t  cot.  

s t a t i c  nLast1nput := 1 // Remembers l as t  input type chosen 
loca l  nBR := nTR + 4 
loca l  nRC := nLC + 30 
l oca l  cOrgColor := setcolor(m->C-Menul) 

MenuBox(nTR,nLC,nBR,nRC) 
hTR+l,nLC+Z say "Enter Data From?oo 
anTR+Z,nLC+Z prompt S Screen Input 

* 
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6hTR+3,nLC+2 pranpt (I F 
menu t o  nLastInput 

SetCOlOr(m-~C-NO~~) 
i f  n lest Input  == 1 

* Screen input. 
GetProbH i t (ChooseGrid(nTR+Z,nLC+l), VER-DATE) 

e l s e i f  nLestlnput == 2 
* F i l e  inpit. 
Input FranFi le(nTR*2 , nLC+1) 

endi f 
setcotor(c0rgColor) 
re turn (NIL) 
*** End o f  F i le :  ChooseInputO 

Function DispTitle(cGridType, coption, cbu t f i l e ,  LDutFile) 
* Displays correct  t i t l e  f o r  input screen. 
* Input: cGridType 1 WI, "R", or 14T81 fo r  Square, Rec., o r  T r i .  gr ids.  

F i l e  Input 

****t**tt**t+***t***t**********t**~***t~~***~******~***** 

Also displays output f i l e ,  i f  any. 

* 
* cOption = f o r  Probabi l i ty  of H i t t i n g  Hot Spot 
* = nG*a fo r  Grid Si re R e q u i r e d ,  Given Prob. 
* = #ISn f o r  Smallest Hot Spot H i t ,  G i v e n  Grid 
* = ITn fo r  Cost-Based Grid 
* = W* f o r  U r i t e  graph data 
loca l  c l i t l e l  := tlal 

Local cT i t l e2  := 
loca l  mit := 1111 

* Get 1st po r t i on  of  t i t l e .  
i f  cOption == ~ ~ P ~ l  

e l s e i f  cOption S "WI' 

e l s e i f  copt ion == UC" 

e l s e i f  copt ion == "War 

endif 

c T i t l e l  

c T i t l e l  := nDetermine Size of  

c T i t l e l  := "Determine Si re of  Cost-Based 

c f i t l e l  

:= HDetermine Probab i l i t y  o f  H i t t i n g  Hot Spot f o r  II 

:= W r i t e  Cost-Based Graph Data f o r  

i f  cGridType == "SIa 
* Square gr id.  
i f  copt ion f "PGCUW 

e l s e i f  coption == 

di f 

* Rectangular gr id.  
i f  copt ion t UPGCU1a 

e l s e i f  copt ion == 11S4a 

enji f 
e l s e i f  cGridType == D1T81 

* Triangular gr id.  
i f  copt ion f @*PGCUH 

e l s e i f  copt ion == nS1o 

endif  

cT i t l eZ  := I1Square Grid i n  

c T i t l e 2  := olSmellest Hot Spot f o r  Square Grid i n  I* 

e l s e i f  cGridType == IIRu 

cT i t l e2  := "Rectangular Grid i n  

cTi t leZ := nSml les t  Hot Spot f o r  Rectangular Grid i n  

cT i t l e2  := "Triangular Grid i n  

cT i t l e2  := s%3nallest Hot Spot f o r  Triangular Grid in 

endi f  
cUnit := i if(m-~cBasicUnit==UFH,UFeetll,lWetersII) 
c l s  
M.0  t o  4.79 double 
a5.0 t o  24.79 
Saycenter( 1 ,cT i t Lel+cTi t le2+cUni t) 
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i f  I (copt ion == lW) 

else 
SayCenter(2, I ISee G i  lbert Chapter 10 fo r  general 

SayCenter(2, 
Ilgraphics programs . # I )  

Writes data input f i l e  ( A S C I I  format) f o r  spreadsheets and It+; 

endi f 
i f  LOutFile 

e lse  

endi f 
re tu rn  ( N I L )  
*** E n d  o f  Func: DispTi tLeO 

aO3,02 say lacurrent Output Fi le:  

aO3,02 say 'Current Output Fi le:  None chosen.81 color(m->C-HighLght) 

+ cOutFile color(m->C-HighLght) 

// Major e r ro r  code 
// Minor e r ro r  code 

..................... 
F u n c t i o n  DOS-Prompt0 
* Shell  t o  DOS. 
* Returns: N I L  
Local nHajErr := 0 
Local nMinErr := 0 
Local LSuccess := .F. 
set coLor t o  
c l s  
setcolor(m->C-Help) 
scroLL(0,0,4,79) 
@O,O t o  4.79 
a1,2 say V y p e  E X I T  a t  DOS prompt t o  re tu rn  t o  ELIPGRID-PC program.lI 
@3,2 say "The DOS MEM 
* Bl inker 3.0 comnend, syprylcm((llll,O,llll,llll), * 
* Defaul t  swprmcmd0 parameters: run cmnd.com, f ree  as much mem as possible, * 
LSuccess := supruncmd(s181 # #  0 
i f  ! LSuccess 

c m n d  w i l l  g ive largest executable program size.I1 

leaves much more memory f ree  than Clipper run c m d .  

leave current path the default,  swap t o  current path. 

scroll(0,0,2,79) 
? I'DOS access failed.I1 
nHajErr := superrmej0 
nMinErr := swperrmin0 
? BIBlinker major, minor e r ro r  codes: *I, N u n T r i m ( n M a j E r r ) + l ' , l l , N ~ T r i m ( ~ ~ n E r r )  
? "Press a key t o  continue.. *I1 

i nkey(0) 
endi f 
return(N1L) 
*** End o f  Func: DOS-Pronpt() 

I atl) 

.................................................... 
Funct ion Err-MsgBox(nlR, clype, cLinl ,  cLin2, cLin3) 
* Generic e r ro r  o r  msg box. 
* Displays up t o  3 l i nes  + Press key msg and ua i t s  f o r  keypress. 
* Returns: NIL 
loca l  cTmpScn := 1111 

loca l  LDispMsg := -1. 
l o c a l  MaxLineCldth := 0 
l oca l  W i d t h  := 0 
local cOrgClr := 1111 

loca l  nLC := 0 
Local nBR := 0 
l o c a l  nRc := 0 
Local nLines := 0 
loca l  ncurRou := 0 
l o c a l  nCurCo1 := 0 
defau l t  cType t o  I1EI1 

Set box color. 
i f  upper(cType) == IIEal 

Defaults t o  e r ro r  box. 

// Default t o  e r ro r  box 

cOrgCLr := setcolor(m->C-Error) 
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else 

endi f 

Get current cursor pos. 
nCurRou := rw0 
nCurCol := cot()  

i f  (valtype(cLin3) == *VI) 
* 3 lines t o  d isp lay 
nBR := nTR + 4 + 3 // 4 l ines f o r  misc. + 3 m g  l ines  
nMaxLineUdth := mx( mx(Len(cLin1). len(cLin2)), len(cLin3) ) 
nLines := 3 

* 2 lines t o  d isp lay 
nBR := nTR + 4 + 2 // 4 l ines fo r  misc. + 2 msg Lines 
nc(axL i 4 t h  : = mx(  1 en( cL i nl 1 , 1 en( CL i n2 1 1 
nLines := 2 

* 1 l i n e  t o  d isp lay 
nBR := nTR + 4 + 1 
WexLineUdth := len(cLin1) 
d i n e s  := 1 

* Incorrect  params. passed 
LDisplsg := .F. 

cOrgClr := setcolor(m-*C-lelp) 

e l s e i f  (valtype(cLin2) == *V) 

e l s e i f  (valtype(cLin1) == V1*) 

else 

endi f 

* Display message. 
i f  ( LD ispnsg) 

M x L i n e u d t h  := inax( WaxLineudth, len(”Press 8 key t o  ) 
W i d t h  := 4 + MaxLineUdth // 2 lines/blanks + largest l i n e  
nLC := (79 - Width) /2  // center 
nRC := nLC + W i d t h  - 1 
cTnpScn := savescreen(nTR, nLC, nBR+l, nRC+1) 
neooBox(nTR,nLC,nBR,nRC) 
i f  ( n L i n s  >= 1) 

endi f 
i f  (nLines >= 2) 

cndif 
i f  (nLines == 3) 

endi f 
anBR-1, n l C  + 2 say “Press a key t o  continue...*’ 
tone(440,I) 
inkey(0) 
restscreen(nTR, nLC, ttBR+l, nRC+l, cTnpSm) 

a , 0  
i M , O  say 
inkey(0) 

ihTR+2, d C  + 2 say cL in l  

ihTR+3, nLC + 2 say cLin2 

ihTR+4, nLC + 2 say cLin3 

e lse 

Err-HsgBoxO error:  Check paremeters. Press a key t o  return... 

endif <LDi+sg 1 
setcolor(  cOrgCLr 1 
WurRou, nCurCol say Ian 

re tu rn  (NIL)  
*** E n d  of  Func: Err-HsgBoxO 

Function ErrorUDF(lPassTest, cErrorMsg, nFldLen) 
* Generic e r ro r  rout ine f o r  0 say/get v a l i d  clauses. 
* LPassTest: Logic f l a g  for--pass test? 
* cErroMsg: Message t o  display 
* nFl&en. ..: Length of  get f i e l d - - a s  p i c tu re  speci f ies f o r  nuneric. 
* Returns..: .F. i f  LPassTest == .F., else jus t  returns .T. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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l oca l  CurGetName := reedvar0 // Name o f  current get var iable 
Local nTR := row0  + 1 // Current row + 1 fo r  e r ro r  box 
Local nBR := nTR + 3 
local nLC := c o t 0  - nFldLen // Current co l  i s  end of  get f i e l d  
local  nRc := nLC + len(cErrorMsg) + 1 
Local cTmpScr := savescreenCnTR, nLC, nBR, nRC) 
local  cCurClr := setcolor(m->C-Error) 
Local LRtnVal := .F. 

i f  ! LPassTest 
l n v a l i d  input f a i l e d  v a l i d  test, d isplay e r ro r  box. 

scroll(nTR, nLC, nBR, nRC) 
&TR,nLC t o  nBR,nRC 
anTR+1, nLC*l say cErrorMsg 
&TR+2, nLC+1 say "Press a key ...'I 
tone(440,l) 
i nkey( 0) 
restscreen(nTR, nLC, nBR, nRC, cTmpScr) 
lRtnVal := .F. 

e lse 
LRtnVal := .T. 

endi f 
setcolor(cCurC1r) 
re tu rn  (LRtnVal) 
*** E n d  of Func: ErrorUDFO 

............................... 
Function InputFromFiLe(nTR,nLC) 
* Get input data from ELIPGRID type f i l e  o r  S I F  type f i l e .  

Input: nTR = T o p  row f o r  box. 

s t a t i c  nLastType := 1 // Remenbers l a s t  f i l e  type chosen 
s t a t i c  nLastFileE := 1 
s t a t i c  nLastFileS := 1 // Remihers l a s t  SIF t w e  f i l e  ch 

* nLC = Le f t  cot f o r  box. 

// Remembers l a s t  ELIPGRID type f i l e  ch 
.. 

loca l  nBR := nTR + 4 
local nRC := nLC + 30 

Memdlox(nTR, nLC,nBR ,nRC) 
anTR+l,nLC+2 say 
hTR+2,nLC+2 pronpt 8aELIPGRID Type Formatn1 
GnTR+3,nLC+2 pronpt ' 5 1  F Type Formatf1 
menu t o  nLastType 
i f  nLastType == 1 

ELlPGRlD Format. 
Filelnput(nTR+2,nLC+l,BnLastFileE,VER-DATE) // Pass nLastF 

e l s e i f  nLastType == 2 
S I F  Format. 

SIF-Filelnput(nTR+2,nLC+l,~nLastFileS,VER-DATE) // Pass nLastF 

"Choose Input F i l e  Formatq1 

endi f 
re tu rn  ( N I L )  
*** End o f  F i le :  InputFromFileO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F u n c t i o n  MenuBox( nTR, nLC, nBR, nRC, cSides, LShadow) 

Draw box sides f o r  a menu. 
csides de fau l ts  t o  double top, s ing le  sides. 
cSides could be defined constants from from Box.Ch. 

* LShadou de fau l ts  t o  .T. 
l oca l  cOrgColor := s e t c o l o r 0  
de fau l t  cSides t o  E-DOUBLE-SINGLE 
defau l t  LShadou t o  .T. 
i f  1Shadou 

set co lo r  t o  
scroll(nTR+l,nLC+l,nBR+l,nRC+l) 
setcolor(c0rgColor) 
scroll(nTR,nLC,nBR,nRC) 

le€ by refer.  

leS by re fer .  
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endi f 
dispbx(nTR,nLC,nBR,nRC, CSides) 
re turn (NIL) 
*** End of Func: Wenu8oxO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Function MnuCenter(nRou, aP'mpts, Mhoice, nType,nLeftColl 
* Displays centered mnu of pronpts. 

Returns menu choice. 
* Returns l e f t  cot of  m u  when nLeftCol i s  passed i n  by reference. 
loca l  nLong := 0 
Local @Len : = 0  
local  n P w t s  := len(aPrpts)  
local nLCol := 0 
loca l  i 
defaul t  nChoice t o  1 
defaul t  nType t o  1 

// 1st choice t o  h igh l i gh t  
// l=DoubLe top, single side,E=all double 

* F i n d  Longest prarpt, set nLong. 
f o r  i = 1 t o  len(aPnrpts) 

@Len := len(ePrptsCi1) 
nLong := if(nPLen > nLong, nPLen, nLong) 

next i 
nLCol := BoxCenter(nRou,nPrapts+l,nLong+4,nType) 
nLeftCol := nLCo1 
f o r  i = 1 t o  Wrmpts 

next i 
menu t o  nChoice 
return (nChoice) 
*** End of  Func: HenuCenterO 

iJnRou*i,nLCol+l pranpt H + pedr(aPmptsEi1,nLong) + 

**************H**W***** 

Function NotReadyYet(cUsg) 
* Not ready yet msg. 
save screen 
c l s  
a0.0 t o  5.79 
3 2, 2 say &Isg + 'I opt ion i s  not ready yet." 
0 4, 2 say "Press a key t o  continue...u 
inkey(0) 
re tu rn  (NIL)  
*** End of  FUK: NotReadyYetO 

*****w**w*t)**H**H 

F u r t i c i n  NunTrim(nNun) 
* Returns nNun in  s t r  form triraned. 
local cNunStr := al l t r im(str(nNun)) 
re turn (cNunStr) 
*** End of FUIC: N u n T r i m O  

****H***********tt**n*IHttt 

F u n c t i o n  SayCenter(nRou, Cwsgl 
* Displays cUsg on centered nRw. 
loca l  M o l  := <80-Len<cMsg))/2 
anRw,nCol say Cnsg 
re tu rn  (N IL )  
*** End o f  Func: SayCentcrO 

********H************* 

F w t i o n  YN-MsgBoxCcUSg) 
* Yes/No Message Box, Displays Msg, 

Returns .T. i f  or  l*Yl1 pressed. 
Local cAns 
loca l  d)ldClr := setcolor(w->C-Help) 
iocel LRtnVal := .F. 
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local TenpScr 
save screen t o  TenpScr 
Menu80~(5,5,10,50) 
8 ?,? say cMsg 
cAns := upper(chr(inkey(0))) 
if cAns E= layla .or. (Lastkey0 == K-ESC) 

LRtnVal := .T. 
di f 
setcolor(cO1dCLr) 
restore screen from TenpScr 
return (lRtnVa1) 
*** End of F m c :  YN-MsgBoxO 

*** End of File: EGPCMain.Prg 
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/H**He*.t**H**W**H******~**************************H*********** 
* 
* Program : 

* Started : 
* Last Mod : 

* Conpiler : 
* Linker : 

* Note : 

* 

* 

* 

* 
* 
* 
* 
*/ 

EGPCBE rr . Prg 
Bl inkcr /U-Cl ipper  er ror  handling f o r  DRNL/CJ ELIPGRID-PC. 
04/13/94 from BLERRCSO.PRG supplied by Bl inker 3.0. 
08/09/94, JRD 

U-C l ippe r  5.2 
Bl inker 3.0 

Overlaying of t h i s  f i l e  i s  NOT recomAended, because 
i f  a severe error  occurs, i t  m y  be impossible t o  
load t h i s  er ror  handler i n t o  memory, in uhich case 
the error  w i l l  never be reported, making debugging 
d i f f i c u l t .  

#carmend ? < l i s t ,  ... > => ?? Chr(l3) + Chr(l0) ; ?? < l i s t >  
#cornnand ?? < l i s t ,  ... > => OutErr(<list,) 

funct ion BlErrc50() 
local bBl iError,  Kl ldErrBlk,  nErrCode, oErr, LUseErrBlk, i 
pub l i c  LlnErr 

// F i r s t  check ue l re  not i n  a mul t i p le  er ror  s i t ua t i on  
// (L i ke l y  cause of  mu l t i p le  er ror  i s  an error  loading 
// an overlay w h i l e  i n  an er ro r  s i tuat ion)  

i f  m->l lnErr  
* ? 18BLinker e r ro r  : 
* ?? BliErrllunC) 

? nl(Multiple er rors  occurred uhi l e  in e r ro r  handler)" 

end1 f 
yi t 

m->LlnErr := .T. 
1UseErrBIk = .t. 

// In an error  
// Use BLINKER e r ro r  block 

oErr := ErrorNeuO // Create error  abject 

nErrCode := BLiErrNunO 
oErr:subsystem := [BLINKER] 
oErr:subCodr: := nErrCode 
oErr:canRetry := .F. 
0Err:severity := 3 

do case 
case 

case 

case 

case 

case 

case 

case 

nErrCode = 1201 
oErr :descr i pt i m 
oErr: f i  tenme 
nErrCode = 1202 
oE rr :&scri pt i on 
oErr:f i l p ~ w n e  

nErrCode = 1203 
oE rr :&scr i pt ion 
oErr:f i lename 
nErrCode = 1204 
oErr:description 
oErr:f i lenarae 
nErrcode = '1205 
0Err:description 
nERRCode = 1206 
0Err:descript i on 
LUseErrBlk = .f. 
nERRCock = 1207 
oErr:deseription 

// Bl inker Error N d r  
// Fai Ling Subsystem name 
// Bl inker er ror  nuaber 
// Not Retryable 
// Maximum sever i ty  

tunable t o  find overlay f i l e  l + B l i E r r P r m O + I  i n  current path] 
BliErrPrm() 

[DOS reed error  in f i l e  l + B l i E r r P m O  
61 iErrPm() 

[ f i l e  l+BliErrPrmO+t i s  not a v a l i d  .EXE f i l e l  
B l  iErrPmt0 

[overlay f i l e  3 + BliErrPrmO + I does not match the .EX€ f i l e ]  
BliErrPrmO 

[not enough memory t o  load procedure] 

tesexilslm procedure nesting depth exceededl 

Cdemmstr~tion c a l l s  l i m i t  exceededl 
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LUseErrBlk = .f. 
case nERRCode = 1208 

PastDemd)ateO 
/* o r i g i n a l  code 

// NeU ELIPCRID-PC Code, 04/13/94, JRD 

oErr:description := [demonstration date l i m i t  exceededl 
LUseErrBLk = .f. 

*/ 
case nERRCode = 1209 

oErr:description := [demonstration time l i m i t  exceeded1 
LUseErrBlk = .f. 

oErr:description := [overlay has been prematurely freed1 

&rr:descript ion := [overlay manager in te rna l  stack over f lou l  

&rr:descript ion := [Overlay Opsize exceeded - increase Opsizel 

oErr:description := [attenpt t o  c a l l  DEFINED routine1 
LUseErrBlk = .f. 

oErr:description := [error accessing EMS overlay cachel 

oErr:description := ter ror  accessing XMS overlay cachel 

oErr:description := [overlay manager unable t o  resunel 

oE r r : descr i pt i on : = [over 1 ay vector corrupted during execut i on1 

oErr:description := [unknown BLINKER error1 

case nERRCode = 1210 

case nERRCode = 1211 

case nERRCode = 1212 

case nERRCode = 1213 

case nERRCode = 1214 

case nERRCode = 1215 

case nERRCode = 1216 

case nERRCode = 1217 

otherwise 

end case 

f o r  i = 1 t o  60 

next 

i f  LUseErrBlk 

e lse 

? I l l 1  

W l W r r B l k  := ErrorBLock(ClelBliError(e))) 

?? W l i n k e r  error1& + s t r  (oErr:subCode,5) 
?? :I#, 0Err:description 
7 I111 

endi f 

if (ErrorBlockO NIL) 

e lse 

end 

eval (Errorblock0,oErr) 

quit 

i f  LUseErrBlk 

endi f 
Errorblock(MldErrB1 k) 

m->lInErr := .F. 

re tu rn  (n i l )  

// Bl inker  e r ro r  handler 

S t a t i c  F u n c t i o n  B l iError (e)  
loca l  i 

? "Error - II 

i f  ( !Empty(e:subsystemO) ) 

// Cheap subst i tu te  f o r  CLS 
// So that  i t  does not 
// Force in the screen dr ivers  

// I n s t a l l  new er ro r  handler 

// Just i n  case er ro r  handler 
// f a i l s  

// Evaluate the er ro r  block 

// Restore the previous handler 
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?? e:subsystein() + 1(/** + Ltrirn(Str(e:subCocteO)) 
end 
i f  ( !Enpty(e:descriptionO) 1 

end 
i f  ( !Espty(e:filenfmeO) ) 

end 
? I IH 

? 18Call Trace" 
i :=3 
y h i l e  ( !Empty(ProcUeme(i)) 1 

1 "Description : + e:descriptionO 

? uFileneine : + e:fiLenameO 

7 @#Called from : *I, Left(ProcWeme(i)+SPACE(ZO),20) + ; 

i++ 
"(" + Substr(SPACE(T)+StrCProcLiM<i)),-7) + 'I) 'I 

end 
? nil 

ERRORLEVEL( 1) 
auri // terminate appl icat ion 
re tu rn  (n i l )  

H******~***t*t******~* 

Function PestDemoDateO 
* New code f o r  ELIPCRID-PC past defno date. 
local cDemoDate := b t idendteo  
cDemoDate := substr( ~DenloDate,5,2)+~~/~~+r i g ~ t < c b ~ a t e , 2 ) + " / " * L e f  ttcDecRoDate.4) 
?? repti(+", 80) 
?? (I Hessage: ELIPGRID-PC i s  past the expi ra t ion date of 
? Date...: + dtoc(date0)  
? Note...: This version of ELIPGRID-PC i s  not intendad f o r  i n d e f i n i t e  u6e." 
? 11 It i s  a beta version for testing and val idation.n 
? Contact: Jim Davidson*n 
? 14 DRNL/CJ" 
? 11 (303) 248-6259'' 
? I( f o r  more information." 
? r e p l i ( % w ,  80) 
// terminate appi icat ion 
error leve l (1)  
quit 
re tu rn  (N IL )  
*** End o f  F u x :  PastDecAoDateO 

*** End of F i le :  EGPCBErr-Prg 

+ cDecnd)ate 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
// F i le :  EGPCFile.Prg 
// For: EGPC.Exe, ELIPCRID-PC program. 
// Purpose: 
// Author: Jim Davidson 
// Prog Started: 10/03/93 
// Last Mod: 08/26/96 
// Note: 
// Modif icat ions since va l i da t i on  wi th Singer's 100 cases: 
// 04/15/94 A d d e d  shape, L/C res t r i c t ions .  Shapes rmst be >= 0.05. L/G ra t i os  
// must be <= 3.0. See EGPCFort.Prg fo r  c m n t s .  
/ / 04/28/94 A d d e d  AlertBoxO t o  replace a l e r t 0 .  Works w e l l  wi th  mono screens. 
// 08/09/94 Name changed from HotSFile.prg t o  ECPCFile.prg. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Provides f i l e  input code. 

Functions are arranged i n  alphabetical order. 

// Include f i l e s  
# i nc 1 ude 
dinc lude 'ID i rectry.ch" 

1 nkey . Ch" // key de f i n i t i ons  
// F i l e  i n f o  de f i n i t i ons  

// User-defined comnand 
dxcomnend DEFAULT <TheParam> TO *DefaultVal> => ; 

I F  (<ThePatam> == NIL);  <TheParam:=<DefaultVal>; ENDIF  

...................................................... 

Function AlertBox(nTR, acoptions, nLinl, nLin2, nLin3) 
Subst i tute f o r  a le r t ( )  function. 

* AlertBox obeys current color set t ing.  
* Lines 2 and 3 are optional. 
* Returns: Esc = 0 ,  e lse  nunber of array element o f  ac0ptions chosen. 

A l e r t 0  does not obey color set t ings.  
A l e r t 0  i s  hard t o  read on LCD screens. 

loca l  cTnpScn := I l l 1  

Local lDisp4sg := .T. 
l oca l  WaxLineUdth := 0 
l oca l  nPrmptVdth := 0 
loca l  W i d t h  := 0 
loca l  cOrgClr := 1111 

l oca l  nLC := 0 
l oca l  nBR := 0 
local nRC := 0 
loca l  nLines := 0 
Local nCurRow := 0 
loca l  nCurCol := 0 
loca l  riNunops := len(acQptisns) 
loca l  nCurOp := 1 
loca l  nOpCol := 0 
Local nRtnVa1 := 0 

* Set box color. 
cOrgClr := setcolor(m->C-Error) 

Get current cursor pos. 
nCurRou := rou0 
nCurCol := c o t 0  

i f  (valtype(nLin3) == 'vC't) 
* 3 l ines  t o  display 
nBR := nTR + 4 + 3 // 4 t ines f o r  misc. + 3 msg l ines  
WaxLineUdth := MX( max(len(nLinl), len(nLin2)), len(nLin3) ) 
nLines := 3 

* 2 l ines  t o  display 
nBR := nTR + 4 + 2 // 4 l i nes  f o r  misc. + 2 msg l i nes  
WaxLineUdth := max( len(nLinl), len(nLin2)) 
nLines := 2 

1 l i n e  t o  display 
nBR := nTR + 4 + 1 

e l s e i f  (valtype(nLin2) == V.") 

e l s e i f  (valtype(nLin1) == "C") 
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WaxLineUdth := len(nLin1) 
nLines := 1 

* Incorrect  parains. passed 
lDisp4sg := .F. 

endi f 

* Display message. 
i f  (LDispnsg) 

else 

* Get t o t a l  width of the pronpts plus inner spacing. 
f o r  nCurOp = 1 t o  nMunopS 

next nCurOp 
nPrnptUdth := nPrnptUdth + 3 * (MunopS-1) 

* Determine overa l l  width of box. 
MaxLine4fdth := m a x ( M a x L i d t h ,  nPrnptUdth) 
nUidth := 4 + WaxFineWdth 
nLC := (79 - nUidth)/2 // center 
nRC := n l C  + nUidth - 1 
cTmpScn := sevescreen(nTR, nCC, nBR+I, nRC+I) 
MenuBox(nTR,nLC,nBR,nRC) 
i f  (nLines >= 1) 

endi f  
i f  (nLines >= 2) 

endi f 
i f  (n l ines == 3) 

endi f 

* Dispiay end get desired menu option. 
f o r  nCurOp = 1 t o  nNunOps 

nPlrmptUdth := nPrmptUdth + lcn~acdptionsCnCur0pl) 

h T R + 2 ,  nLC + 2 say nLinl 

hTR+3, nLC + 2 say nLin2 

anTR+4, nLC + 2 say nLin3 

i f  nCurOp == 1 
nOpCol := nLC + 2 

e lse 
nopcol := nopcol + len(acOptions~~%rOp-11) + 3 

endif 
On8R-1, -01 prargt acOptimsInCur0pl 

n x t  ncurop 
tone<440,0.3) 
menu t o  nRtnVal 

restscreen(nTR, nLC, nBR+l, nRC+1, cT~rpScn) 

B0,O sey " AlertBoxO error:  Check parameters. 
i nkey( 0) 

e lse 

Press a key t o  return... " 
endif (tDispnsg 1 
setcolor(  cOrgClr ) 
~ u r R o w ,  nCurCol say *Ig1 

re tu rn  (nRtnVal) 
*** End of  Func: Alert8oxO 

............................ 

Function ExtrctPeth(cPathFi 1 4 )  
* Extract  path f r a n  cPathFileU. 
* Exasple: ExtrctPeth("D:\f i Le.ext9 ==> "D:\" 

Based on Emiron.prg fuc t i an  Fi lePathO supplied by Clipper. 
loca l  nBkSLshPus := 0 
l o c a l  cPath := "I1 

nBkSlshPos := cPathFi let41 
i f  rBkSlshPos == 0 

cPath := "'I 

else 
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cPath := substr(cPathFileN, 1, nBkSlshPos) 
endi f 
re tu rn  (cPath) 
*** E n d  o f  Func: ExtrctPathO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F u n c t i o n  FileInput(nTR, nLC, n In i tF i l e ,  cVerDate) 

Get data from ELIPGRID format input f i l e .  
* Writes P(0) output t o  cInFile.0ut. 

Input: nTR i s  top row f o r  f i l e  select ion box, * nLC i s  l e f t  cot. 
* n l n i t F i l e  i s  i n i t i a l  f i l e  t o  h igh l igh t .  

cVerDate i s  program version date. 
* Returns: N I L  
loca!. LReadlnsert 
loca l  c l n F i l e  
loca l  cOutFi le 
local  cDataLine 
Local nSemiMajor 
local  nShape 
loca l  n4ngle 
local  nGSize 
loca l  n G T y p  
l oca l  M r i e n t n  
loca l  cTrgtlD 
loca l  n lnput l ine  
(oca 1 nRecRat i o  
loca l  nLines 
loca l  WrobNoHit 
loca l  nProbSun 
l oca 1 n C  rntAng 1 e 
loca l  nLrgstAngle 
loca l  cFi leText 
loca l  LProceed 
loca l  GetList 

:= readinsert(.T.) 

:= 1111 

:= 1112 

:= 0 
:= 0 
:= 0 
:= 0 // Grid size, f o r  Rec. grids, short  s ide  
:= 0 // Grid type, l=Sq., 2=Tri., 3=Rec. 
:= 0 
:= 1111 

:= 0 // Current f i l e  input l i n e  
:= 0 // Rec. g r i d  long side/short s ide  r a t i o  
:= 0 // Lines in  input f i l e  
:= 0 
:= 0.0 // Used fo r  llrandornB1 angle case 
:= 0 // Used f o r  llrandunll angle case 
:= 0 // Used f o r  llrandomtg angle case := 1111 

:= .T. 
:= 0 

// Input f i l e  name .= 1111 

// E l l i pse  semi-major/semi-minor ax is  

// Speci f ic  angle o r  @1random81, 
// if nOrientn > 0 use llrandomll angles 

// Stops compiler warnings 

c InF i l e  := GetFileBox(nTR,nLC,,,ll*.*ll,,,OnlnitFile) 
cFileText := memoread(cInFi1e) 
nL i nes := mlcwnt(cFi1eText) 
i f  l a s t k e y 0  == K-ESC .or. empty(c1nFile) 

Just return, i f  Esc key pressed. 
e l s e i f  nLines 3 

Err-HsgBox(lO,llE1l,llError: Less than 3 l i nes  i n  f i le . " ,  
IIFile.: + cInFi le,  ; 
"Need (1) T i t l e  l ine,  (2) Data Line, (3) EQF 

e lse  
cI3utFile := GetFilOutFile(cInFi1e. atproceed) 

i f  1Proceed 
* Do the work! 
c l s  
set a l te rna te  t o  (cOutFile) 
set a l te rna te  on 
?? IIOutput from ORNL/GJ ELIPGRID-PC Program Version: 
? "F i l e  Name.: + cOutFi le 
? V rea ted  on: Io + dtoc(date0) 

I1 + cVerDate 

? IIInput f i l e :  + c InF i l e  + using ELIPGRID format.11 
? V i t l e  l ine:  Io + memoline(cFileText,,l) 
? 
? Va rge t  Grid Type Semi-major Axis Gridspace Shape Angle Prob(0)ll 
? 11 i n  Relat ive Uni ts i n  Orig Unitsu1 

* Get data l i nes  
n lnput l ine  := 2 
do while nInputLine (= nLines 

// Skip t i t l e  l i n e  

&eta l ine  := memoline(cFi leText,,nInputLine) 
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RSecniMajor := val(suhstr(cDataLine, 1,lO)) 
nShepe := val(substr(cDataLine,11,10)) 
nAngle := val(substr(cDataLine,21,10)) 
nGS i ze := va~(substr(cDetaLine.31,IO)) 
nGTYP := vel(substr(cDateLine,41, 4)) 
Mrientn := val(substr(cData~inee,45, 4)) 
cTrgtlD := substr(cDataLine,G9, 4) 

i f  n G T y p  == 3 
* I f  rect. gr id,  get Long/short r a t i o  from next Line. 
nInputLine++ 
cDataLine := rnemoline(cFileText,,nlnputLine) 
nRecRatio := val(substr(cDataLine, 1,10)) 
if nRecRatio == 1.0 

* T r a p  fo r  a rect. g r i d  u i t h  a long/short s ide r a t i o  of 1.0. 
* Use a sq. g r i d  since problems can develop using rect .  g r i d  i n  
* ce r ta in  cases. This problem found i n  tech. revieu by J. Wilson. 
nGTyp := 1 

endi f 
endi f 

i f  nShape > 1.0 .or. nShape < 0.05 .or. nSemiMajor/nCSize > 3.0 

endi f 

*,,,,,,,,,----,-. I Calculate p robab i l i t y  of no h i t ,  P(0) I------* 
i f  Wrientn c= 0.0 

* €OF or e r ro r  i n  shape or  L/C r a t i o  > 3. 
e x i t  // E x i t  do whi le Loop 

* Calcualte f o r  a s ing le angle. 
nPr&oHit :* ELipGridCnSecsiMajor,nShape,nAngle,nGSire,n6Typ, ; 

nRecRatio) 
e lse 

* Calculate f o r  average of  n u l t i p l e  angles, 
* i.e., sirendom" choice i n  Singer's 1972 ELIPCRID. 
i f  WTyp == 1 

e l s e i f  nGTyp == 2 
nLrgstAngle := 15 

* For t r iangular  g r i d  (hexegon). 
nLrgstAngle := 30 

* For rectangular gr id.  
nLrgstAngle := 90 

e l s e i f  nGTyp == 3 

endif  
Sun up mul t i p le  angles resul ts.  

nProbSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

W r W o H i t  := ElipGrid(nS#ni~jor,nh~,nCrntAngle,nCSize, ; 

nProbSun := nProbSun + nProbWoHit 
nGTyp, nRecRatio) 

next nCrntAngle 

Calculate average. 
nProbWoHit := nProbSW(nLrgstAngle1) 

endif * - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~----*  

* P r i n t  B t ine of data. 
? pdr(cTrgt lD,8) 
i f  nGTyp == 1 

e l s e i f  nGTyp == 3 

e l s e i f  n G T y p  == 2 

endi f 

7? nSqLltlre 'I + space(8) 

?? "Rectangular, u + trans(nRecRati0,"99.9'~) + "/I II 

?? UTrian$uler + spece(81 
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* Print data f ie lds .  
?? trans( nSemiMa jor/nGSi ze,"9999.9999" )+ space(6) + ; 

+ space(7) + ; 
+ space(3) + ; 

trans( nGS i ze, W999 .99" ) 
t rans( nShape, *09.99*1) 
iif(n0rientn > 0,11Random",trans(nAngLe,"99.9"+" lo)) + ; 

t rans(nProbNoHi t ,*W9.9999a1 1 
space(1) + ; 

Increment l i ne  index. 
nInputLine++ 

enddo 
? 
1 "END OF RUN (OR ERROR I N  SHAPE OR L/G RATIO > 3.0)" 
set a l te rna te  t o  
set a l te rna te  o f f  
setcolor(m->C-Help) 
scro11(0,0,4,79) 
a0,O t o  4,79 double 
@1,2 say Wutput wr i t t en  t o  f i l e :  
@2,2 say '*Current subdirectory..: + diskname0 + + dirname0 
a3,2 say "Press a key t o  continue.-.s' 
i nkey(0 ) 

+ cOutFile 

endif 
endi f 
setcolor(m-~C-Normal) 
readinsert(lRead1nsert) 
re tu rn  (N IL )  
*** End o f  Func: F i l e Inpu tO 

.............................................................................. 
Function GetFiLeBox(nTR, nLC, nBR, nRC, cDirSpec, LDispBox, cColor, n l n i t f i l e )  
* Pop-up f i l e  selector, a l l  params. are optional 
* Paremeter defaults: 
* nTR top row ==> t o  0 
* nLC l e f t  co l  ==> t o  0 
* nBR bot row ==> t o  maxrow 

nRC r i g h t  cot ==> t o  nLC + 38 
cDirSpec E=> 11*-*11 

* LDispBox ==> .T. 
* ColorVAr ==> *W/n, n/U" 

n l n i t F i l e  ==> 1 
Returns: 

* i f  Esc key ==> NIL 
i f  e r ro r  ==> NIL 

Local cOrgClr := 1111 

l o c a l  cFileNeme := NIL 
local cTmpScn := 
l o c a l  i // Scratch 
loca l  aDrctry := C) // Array of d i r  i n f o  
l o c a l  acFileNames := 0 // Array o f  f i l e  names 
local  nFileChoice := 0 

* i f  any param. not passed, below assigns defaul ts as needed. 
defau l t  nTR t o  0 
de fau l t  nLC t o  0 
de fau l t  nBR t o  maxrow0 
defau l t  nRC t o  nLC + 38 
defau l t  cDirSpec t o  
de fau l t  LDispBox t o  .T. 
de fau l t  cColor t o  (m->C-Help) 
de fau l t  n I n i t F i l e  t o  1 

i f  Enter key ==> F i l e  name 

** 

cTmpScn := savescreen(nTR,nLC,nBR+l,nRC+l) // +1 f o r  shadow Lines 

i f  (!SubDir(cDirSpec)) 
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Er r_HsgSo~( l5 ,~E~~ ,~No  .SIF f i  les found in  current subdir.l*) 
re tu rn  ( N I L )  

endif 

cOrgClr := setcolor(cCo1or) 
scroll(nTR,nLC,nBR,nRC) 
i f  (LDispEIox) 

endi f  
anTR,nLC+Z say It Choose Input F i l e  ... 
aDrctry := directory(cDirSpec1 
* Sort ar ray according t o  f i l e  name. 
asort(aDrctry,, , (1FrstNerne,NextNanb?I FrstNameIF-NAME] < NextNme[F-NAHEl)) 

F i l l  an array wi th  f i l e  i n f o  t o  display. 
acFildames := C) 
f o r  i = 1 t o  Len(aDrctry) 

aadd(ecFi ldsmes, ; 

MenuBox(nTR,nLC,nBR,nRC) 

padl(aDrctry[i,F-NAWEI ,131 + ; 
pedl(nuntrim(eDrctryti,F_SIZEI j.8) + ; 
padl(dtoc(aDrctry[i,F-DATEI), 9 )  + ; 
ped1 ( subst r( aDrct r y  C i  , F-T IMEI  ,1,5 ) ,6f 1 

next i 

* Display f i l e s  and get choice. 
nFileChoice := echoice(nTR+l,nLC+l,nBR-1,nRC-1, acFi l~emes,, ,n ln i tFiLe) 
i f  (nFileChoice !.= 0 )  

* Is 0 i f  Esc key e x i t  
c f i l d a m e  := aDrctry[nFileChoice,F-NAUEI 
n I n i t F i l e  := nFileChoice 

mdif 
setcolor (cOrgCl r ) 
restsc reen( nTR, nLC, nBR+l ,  nRC+1 , cTnpScn) 
re turn (cFileNeme) 
** End of  Func: GetFileBoxO 

H*H**H**H,*H*f.**+t..t****************w 

Function Cetri lOutFiLe(cInFile, LPraceed) 
* Returns f i l e  output f i l e  neme entered by user. 
* Updates f l a g  lProceed. 
* 1Procecd parameter should be passed in by reference. 
s t a t i c  cOutFile := // Screen output f i l e  
local nChoice := 1 
local  GetList := C) 
Local cCurrPath := "'1 

loca l  L D o n  := .F. 
loca l  lOrgiteedIns := readinsert(.T.) // Inser t  Rwwfe f o r  read = on. 

Make defaul t  o u t f i t e  name. 
cCurrPath := diskname0 + + dimname0 
* Make output f i l e  name, c l n F i l e  plus .OUT. 
i f  at(8*.st,cInFi l e )  == 0 

else 

endi f 
Add t r a i l i n g  \ t o  path, i f  needed. 

& t F i l e  := cCurrPath + iif(right(cCurrPath,l)r=s'\",lln,H\n) + cOutFile 

do whi le ! IDone 

cOutFile := c I n F i l e  + H.WT1l 

cOutFile := substr(clnFile,l,et(U.H,cInFi Le)) + UWT1l 

c l s  
Menu80x(2,1,8,67) 
cOutFi l e  := pedr(c0utFi le,&) 
aO3,03 say *Enter output f i l e  name:" 
a01,03 get cWtFiLe p i c t  lsiJ!al 
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a 5 , 0 3  say V u r r e n t  path: Io + cCurrPath 
keyboard chr(K-END) 
read 
readinsert(1OrgReadIns) 
cOutFile := alltrirn(cOutFi1e) 

i f  l as tkey0  == K-ESC 
LProceed := .F. 

e lse  
LProceed := .T. 
i f  f i le(cOutFi1e) 

Decide uhether t o  overwrite output f i l e .  
nChoice := ALertBox(8,PYES, Overwrite It", "Enter Neu Namea1>, ; 

Warning: Above output f i l e  exists!la,sB1l, ; 
I, Overuri te i t ?  'I 1 

i f  nChoice == 1 
Overur i te output f i l e .  

set a l te rna te  t o  (cOutFile) 

* Enter new name. 
e l s e i f  nChoice == 2 

1 oop 
else 

Esc key. 
lProceed := .F. 

D o n ' t  open output f i l e .  

endi f 

* cOutFi le does not  exist ,  t r y  t o  open it. 
* F i r s t  t es t  f o r  v a l i d  suklir and v a l i d  f i l e  name. 
i f  ! Subdir(ExtrctPath(cOutFi1e)) .or. ; 

! f i leva 1 id(  token( cOut F i le,": \la) ) 
* I n v a l i d  path o r  f i l e  neme. 
Err -Msg50x( lO,~~E~~,~~Error :  I nva l i d  path o r  f i l e  name.", ; 

else  

"File.: + cOutf i le )  
LOOP 

else 
* Va l i d  path, open f i l e  f o r  output. 
set a l te rna te  t o  (cOutFile) 

endi f 
endi f 

endi f 
[Done := -1. 

enddo 
re tu rn  (cOutFi le )  
*** End  o f  F u r c :  GetFi lOutFi leO 

.............................................. 
F u n c t i o n  GetScnOutFiLe(lOutFile, LUriteHeader) 
* Returns screen output f i l e  name entered by user. 

Updates flags LOutFile, LUriteHeader. 
* Pass f l ags  i n  by reference. 
s t a t i c  cOutFi le := 1111 // Screen output f i l e  
loca l  Whoice := 1 
local GetList := C) 
l o c a l  cCurrPath := U191 

loca l  LDone := .F. 
Local LOrgReadIns I= readinsert(.T.) // Inser t  mode f o r  read = on. 

* Defaul t  t o  no o u t f i l e  f l a g  f o r  Esc key pressed on read. 
lOutF i le  := .F. 
LUriteHeeder := .F. 
cCurrPath := diskname0 + 18:o + dirnameo 

i f  enpty(cOutFi1e) 
* Defaul t  out f i l e  i s  cCurrPath\Screen.Out. 

A d d  t r a i l i n g  \ t o  path, i f  needed. 
cOutFi le := cCurrPath + iif(right(cCurrPath,l)=="\b',llll,ls\'l) + Vicreen.0ut8a 



E-29 
Code File: EGPCFilePrg 

else 
* A n  out f i  l e  neme has been used. 
* Defaul t  out f i l e  i s  cCurrPath\cOutFile. 

changed since & u t F i t e  name created. 
cOutFile := substr(cOutfile,rat(*l\*l,cCutFile)+l) 
cOutFiLe := cCurrPath + iif(right(cCurrPath,l)==11\14,*s8*,H\*') + c0utF i le  

Note that cCurrPath rnay have 

// Get jus t  the filenatne. 

endif 

do u h i l e  ! lDone 
LOutFile := .F. // Reset fo r  loops 
LYriteHeeder := .F. 
c l s  
Utnusox(2,1,8,67) 
cOutFile := padr(cOutFiLe,64) 
aO3,02 say *I A Screen Output F i l e  I s  opt ional  
M5,03 say "Enter output f i l e  name:*' 
U , 0 3  get cOutFile p i c t  "@!*I 

aO7,03 say s#Current path: 
keyboard chr(K-END) 
read 
reedinsert(l0rgReadIns) 

cCutFile := alltr im(cOutFi1e) 
i f  l as tkey0  != K-ESC 

Esc = None I' 

+ cCurrPath 

* F i r s t  tes t  f o r  v a l i d  subdir and v a l i d  f i l e  nam. 
i f  ! Subdir(ExtrctPath(cOutFi1e)) .or. ; 

! filevalid(token(cOutFile,**:\H)) 
* I n v a l i d  path or  f i l e  name. 
Err-CIsgBox(10,~1E*1,a8Error: I n v a l i d  path or f i  l e  name.*', ; 

s8File.: *I + c 0 u t f i l e l  
loop e l s e i f  f i l e ( c0u tF i l e )  
* F i l e  exists.  
* Decide uhether t o  overwrite output f i l e .  
Mho ice  := AlertBox(8, ; 

C'YO, A p p m d  t o  itt4,"YES, Overwrite It", "Enter N e u  N a m e * 9 ,  ; 
Warning: Above screen output f i l e  exists!#*, 
m*Overwrite it?#') 

* A p p e n d  t o  output f i l e .  
lOutF i le  :* .T. 
set  a l ternate t o  (cOutFile) addi t ive 

Overwrite output f i l e .  
lOutF i le  := .T. 
LWriteHeader := .T. 
delete f i l e  (cOurtFi1e) 
set a l ternate t o  (cOutFi1e) addi t ive 

e l s e i f  Mho ice  == 3 
* Try again. 

; 

i f  nChoice == 1 

e l s e i f  Mho ice  == 2 

loop 
else 

* Esc key. 
lDone := .T. 

D o n ' t  open output f i l e .  

Laop 
endi f 

* If here, ye have v a l i d  path and f i l e  does not ex is t .  
open f i l e  f o r  screen output. 

LYriteHeader := -1. 
LOutfiLe := .T. 
set  a l ternate t o  (cOutFile) 

e lse 

endif 
endi f 
LDone := .T. 

mddo 
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re tu rn  (cDutFi le) 
*** E n d  of F w c :  GetScnOutFileO 

..................................................... 
F u n c t i o n  SlF-FiLeInput(nTR, nLC, n l n i t f i l e ,  cVerDate) 

Gets data from S I F  format input f i l e .  
* Writes output t o  cInFile.0ut. 

Input: nTR i s  rou f o r  f i l e  select ion box, 
nLC i s  l e f t  cot. 
n I n i t F i l e  i s  i n i t i a l  f i l e  t o  h igh l igh t .  
cVerDate i s  program version date. 

* 

* Returns: NIL 
loca l  LReadInsert 
Local c InF i l e  
Local cOutFile 
loca l  cDataLine 
local  nSemiMajor 
loca l  nShape 
loca l  nAngle 
loca l  f f is ize 
loca l  f f i T y p  
local  M r i e n t n  
Local cTrgtID 
local  n lnput l ine  
Local nRecRatio 
loca l  nLines 
tocat nProNoHit 
loca l  nProbSun 
t oca t nCrntAngle 
loca l  nLrgstAngle 
loca l  cFi leText 
loca l  LProceed 
Local GetList 

:= readinsertC.1.) 
:= 1111 // Input f i l e  name 
: = 1111 

: = 1111 

:= 0 
:= 0 
:= 0 
:= 0 // Grid size, f o r  Rec. grids, short s ide 
:= 0 // Grid type, l=Sq. ,  2=Tri., 3=Rec. 
:= 0 
: = 1111 

:= 0 // Current f i l e  input l i n e  
:= 0 // Rec. g r i d  long side/short s ide r a t i o  
:= 0 // Lines i n  input f i l e  
:= 0 
:= 0.0 // Used f o r  llrandomll angle case 
:= 0 // Used f o r  llrandunll angle case 
:= 0 // Used f o r  llrandomll angle case := 1119 

:= .T. 
:= C) 

// E l l i pse  semi-major/semi-minor ax is  

// Speci f ic  angle o r  llrandmlt, 
// i f  nOrientn > 0 use llrandmll angles 

// Stops conpi ler  uarnings 

c l n F i l e  := GetFileBox(nTR,nLC,,,ll*.SIF1l,,,~nInitFile) 
cFileText := memoread(c1nFiLe) 
nLines := mLcount(cFi1eText) 
i f  l a s t k e y 0  == K-ESC .or. enpty(clnFi1e) 

* Just return, i f  Esc key pressed. 
e l s e i f  nLines c 3 

* Error, i n v a l i d  f i l e .  
Err-HsgBoxI1O,llE*l,llError: Less than 3 l ines  i n  f ile.14, ; 

V i l e . :  + c l n f i l e ,  ; 
*IN& (1) T i t l e  l ine,  (2) Data l ine,  (3) EOF line.'#) 

else 
* Input f i l e  looks OK, create output f i l e  name. 
cOutFi l e  := GetFi lOutFi Le(cInFi Le, 31Proceed) 

i f  LProceed 
* Do the uork! 
c l s  
set a l te rna te  t o  CcOutFile) 
set a l te rna te  on 
?? I*Output from ORWL/GJ ELIPGRID-PC Program Version: 'I + cVerDate 
? I1Fi le Name.: + cOutFi le 
? -*Created on: + d toc(da te0)  
? "Input f i l e :  + c InF i l e  + I1 using S I F  format.'1 
? ' T i t l e  l ine:  + memoline(cFileText,,l) 
? 
? Ve rge t  Grid Type Semi-major Axis Gridspace Shape Angle Prob(O)I1 
? 11 i n  Relat ive Uni ts i n  Orig 

Get data Lines 
nInputLine := 2 // Skip t i t l e  l i n e  
do whi le n lnpu t l i ne  e= nLines 

cDataLine := alltrim(memoline(cFileText,,nlnputLine)) 
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i f  left(cDataLine,l) == H*tt 

* Casrnent l ine.  
nlnputL ine++ 
LOOP 

endif 
* Parse the data values. 
nSeiniMajor := val(substr(cDataLine, l ,at(" tt,cDataLine))) 
cDataLine := ltrim(substr(d)ataLine,at(l~ at,cDataLine))) 
nShape := val(substr(cDataLine, 1 ,et(" l*,cDataLine))) 
cDataLine := 1 tr irn(s&tr(cDataLi ne, a t  (la *I,cDataL ine) 1) 
Wngle := val(substr(cDataLine, 1 ,at(" ",cDataLine))) 
cDateLine := ltrim(substr(cDataLine,at(l' l',cDataLine))) 
nGSize := val(substr(cDat8Line. 1,at(It at,cDataLine))) 
cDataLine := t t r im(~ubstr (cDataLine,8t (~ '  tt,cDataLine))) 

:= val(substr(cDataLine, l,at('t H,cDataLine))) 
d a t a l  i ne : = 1 t r i m (  subs t r ( cOataL i ne, a t  ('I ' I ,  cDa teL i ne) 1 1 
mrientn := val(substr(cDataLine, 1,at(It ls,cDataLinel)) 
cDataL i ne : = 1 t r i m (  subs t r (cDa taL i ne, a t  (It I(, cDa t aL i ne 1 1 1 
cTrgtID := cDataLine 

if nShape > 1.0 .or. nShape < 0.05 .or. nSemiMajor/nGSize > 3.0 
* EOf or  e r ro r  i n  shape or  L/G r a t i o  > 3. 
e x i t  // E x i t  do while Loop 
di f 

i f  nGTyp == 3 
If rect. gr id,  get long/short r a t i o  from next line. 

nInputLine++ 
cDataLine := l t r im(~ l ine (cF i leText , ,n InputL inc ) )  
nRecRatio := val(cDataLine) 
i f  nRecRatio == 1.0 

Trap f o r  a rect. g r i d  u i t h  a long/short s ide r a t i o  o f  1.0. 
* Use a sq. g r i d  since problems can develop w i n g  rect. g r i d  i n  
* ce r ta in  cases. Problem found i n  tech. revieu by John Uilson. 
n G T y p  := 1 

mdi f 
endi f 

*,,,,--,,,,,,,,,, I Calculate probability o f  no h i t ,  P(0) I------* 
i f  nOrientn <= 0.0 

Calcualte f o r  a s ing le  angle. 
nProbWoHit := ElipGrid(nSemiHajor,nShape,nAngle,nGSize,nGTyp, ; 

Calculate f o r  average o f  mu l t i p le  angles, 
* i.e., strandom" choice in  Singer's 1972 ELIPGRID. 
i f  nGTyp == 1 

e l s e i f  nGTyp == 2 

e l s e i f  nGTyp == 3 

endi f 
Sun up mul t i p le  angles resul ts.  

nProbSun := 0.0 
fo r  nCrntAngle = 0 t o  nLrgstAngle 

nRecRat i o )  
e lse  

nLrgstAngle := 45 

For t r iangu lar  g r i d  (hexagon). 
nLrgstAngle := 30 

* For rectangular g r id .  
nLrgstAngle := 90 

nProMd l i t  := ElipGrid(nSemiMajor,nShape,nCrntAngle,nGSize, ; 

nProbSun := nProbSun + nProbUoHit 
n G T y p ,  nRecRatio) 

next nCrntAtigle 

* Calculate average. 
nProbnoHit := nProbSun/(nLrgstAngle+l) 

endif 
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* P r i n t  a l i n e  o f  data. 
? padr(cTrgtID,8) 
i f  n G T y p  == 1 

e l s e i f  n G T y p  == 3 

e l s e i f  nGTyp == 2 

endif 

Pr int  data f i e l d s .  
?? trans(nSemiHajor/nGSize,"9999.9999@1)+ space(6) + ; 

+ space(7) + ; 
+ space(3) + ; 

?? %quare + space(8) 

?? @#Rectangular, I' + trans(nRecRati0,~@99.9~~) + "/I 'I 

?? @*Triangular @I + space(8) 

t rans( nGS i ze, 9999.9911 ) 
trans ( nShape, 189. 99" ) 
i i f ( nOr ien tn  > 0,11RaKkm",trans(nAngle,1199.91i+11 

trans( nProbNoH i t , %99.9995'r1) 

'I)) + ; 
space(1) + ; 

* Increment l i n e  index. 
n1 nput L i ne++ 

enddo 
? 
? *'END OF RUN (OR ERROR I N  SHAPE OR L/G RATIO > 3)" 
set  a l t e rna te  t o  
set  a l t e rna te  o f f  
setcolor(m->C-Help) 
scroll(0,0,4,79) 
ao,o t o  4,79 double 
a1,2 say Wutput w r i t t e n  t o  f i l e :  @@ + cOutFile 
32.2 say IlCurrent subdirectory..: @@ + diskname0 + 
@3,2 say "Press a key t o  
i nkey(0) 

+ dirame() 

endi f  
endif 
readinsert(LRead1nsert) 
re tu rn  (NIL)  
*** E n d  o f  Func: SIF-FileInput() 

Function Sukl i r (c1estSuMir )  
Returns .T. i f  cTestSuWir ex i ts ,  .F. otherwise. 

* The d i r e c t o r y 0  conmend w i l l  r e tu rn  an enpty array 
* i f  cTestSubdir does not  ex is t .  
Local LRtnVal := .F. 
l oca l  aD i rc t r y  := C) 

cTestSuWir := al l tr i rn(cTestSubdir) 
* d i r e c t o r y o  returns an enpty array, C), i f  i n v a l i d  clestsubdir.  
aD i r c t r y  := directory(cTestSuMir, llD@@) // D t o  include a l l  subdirs 
i f  len(sDirc t ry)  > 0 

LRtnVal := -1. 
endi f 
re tu rn  ( LRtnVal) 
*** E n d  o f  Func: S u b d i t - 0  

*** End o f  F i le :  EGPCFile-Prg 

............................ 
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//===lr=L====I=I=-5--------------------P== - -_--__--------___--- ........................ - 
// Fi le :  EGPCFort.Prg 
// For: ELIPGRID-PC, EGPC.Exe. 
// Purpose: Provides ELIPGRID FORTRAW code in Clipper form. 
// Note correct ion t o  ELIPGRID i n  RECT subroutine. 
// Author: Jim Davidson 
// Prog Started: 10/03/93 
// Last Mod: 08/26/94 
// Note: 
// Modif icat ions since va l ida t ion  wi th  Singer's 100 cases: 
// 03/30/94 Modif ied various i f / then/else conditions pointed out in J. Ui lson 's  
// technical review. 
// 04/04/94 Modified ElipGrid algor. t o  deal v i t h  t r iangular  g r i d  d iscont inu i ty .  
// Added 3 leve ls  o f  correct ion t o  the ElipGrid algorithm: 
// 0 = Use or ig ina l  1972 Singer code. 
// 1 = Use corrected RECT routine. 
// 
// rout ine (4th order regression). '12ai i s  the default.  
// 04/06/94 A d d e d  Level 3 correction. 
// 3 = Do not increment angles of  0.0 t o  0.1, as i n  ELIPGRID. 
// 04/07/94 Added code t o  force P(0)  t o  0.0 when h i t  p robab i l i t ies  > 1.0 make 
// P(0) negative. See relevant ELIPGRID code jus t  above l i n e  435. 
// Tested on f i l e  Test100-IN, output checked wi th  p r e v i w s  val idation. 
// Tested on f i l e  Test100.SIF. output checked wi th  previous va l idat ion.  
// 04/15/94 A d d e d  cOnments re: Shape r e s t r i c t i o n s  in  ELIPGRID a t  l i n e  75 that  
// are now in the c a l l i n g  code. 
// 04/17/94 A d d e d  t r a p  f o r  ANLGLE = 90", tan(90) sometines causes runtime error .  
// A d d e d  t o  leve l  3 correction: i f  ANGLE = 90.0, then ANGLE := 89.999. 
// 08/09/94 Changed name from HotSFort.Prg t o  EGPCFort.Prg. 
// 08/11/94 Correction leve l  f lag, m->nElpGrdCor, rum forced t o  3 t o  provide 
// fu l l  correct ion a l l  the time. 04/07/94 mod. makes level  0 dubious. 
,/---------------------=-=----- ..................... ----PPDIEE=la================5c'-r=5===== 

F u r t i o n s  are arranged in  alphabetical order. 

2 = Use corrected RECT rout ine and corrected t r iangular  g r i d  

Neu L/G r a t i o  r e s t r i c t i o n  noted. 

********H**H**H**.*****H**t.t****** 

Function ElipGridCA, Shape, Angle, GdSpac, Net, P) 
* This f m t i o n  i s  taken from Singer's 1972 ELIPGRID program. 
* I t  reta ins the o r i g i n a l  algorithm, but i s  modified t o  remove 
* a l l  got0 type statements. Many l i n e  nunbers have been l e f t  i n  the 
* cocments as references back t o  the o r i g i n a l  code. 

Shape are trapped before reeching t h i s  function. 
* assunptions: Shapes < 0.05 are trapped before reaching t h i s  function. 

* 
: Shapes > 1.0 

* 
* 
* 

Trapping a l l  Shapes < 0.05 i s  sanevhat more r e s t r i c t i v e  than 
ELIPGRID, but should have l i t t l e  p rac t ica l  consequences. 
I uould t i k e  t o  see a v e r i f i c a t i o n  of  the math before accepting 
a r b i t r a r i l y  small Shapes, JRD, 04/15/94. 

ra t ios,  e.g. 6 o r  7, have caused problems. No known prac t ica l  

* L/G 
* assunptions: Code assunes a l l  L/G r a t i o s  > 3.0 are trapped. Very large L/G 

* 
* 

need requires them. Singer's largest L/G r a t i o  in  h i s  100 
cases was 2.83. Gi lber t ' s  largest L/G r a t i o  i n  nomgraphs i s  1.0. 

* Note tha t  the MET parameter described below, i s  not used i n  t h i s  function. 
* Randan angle case i s  taken care o f  by c a l l i n g  code. 

* Belou i s  o r i g i n a l  code docunentation. 

PROGRAM ELlPCRlD 

* PROGRAM TO DETERMINE THE PROBABLITY OF LOCATING AN ELLIPTIC OR 
* CIRCULAR TARGET WITH A SQUARE, HEXAGONAL OR RECTANGULAR GRID 

* 

* 
* DESCRIPTIO)( OF PARAMETERS 

TARGET= ANY IDENTIFICATION OF TARGET (READ I N  slA" FORMAT) 
* 



E-34 
Code File: EGPCFort.Prg 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

A= LENGTH OF SEMIMAJOR A X I S  OF TARGET 
SHAPE= SHAPE OF TARGET - SEMIMINOR A X I S  D I V I D E D  BY THE SEMIMAJOR 
ANGLE= P O S I T I V E  ANGLE BETUEEN LONG A X I S  OF TARGET AND GRID 

DIRECTION - FOR A SQUARE GRID ANGLE CAN BE ANY ABGLE FROM 
0 TO 45 DEGRESS, FOR A HEXAGONAL GRID ANGLE CAN BE ANY 
ANGLE FROn 0 TO 30 DEGREES INCLUSIVE, FOR A RECTANGULAR 
GRID ANGLE CAN BE ANY ANGLE FROM 0 TO 90 DEGREES 
INCLUSIVE AND I S  MEASURED FROM THE X A X I S  OF THE GRID 

"A") - FOR A RECTANGULAR GRID GDSPAC IS THE DISTANCE 
BETWEEN POINTS ALONG THE Y A X I S  OF THE GRID 

GRID=3 

GDSPAC= DISTANCE BETUEEN POINTS ON THE GRID ( I N  THE SAME U N I T S  AS 

NET= GRID TYPE - SQUARE GRID=l,HEXACONAL GRID=2, RECTANGULAR 

MET= S P E C I F I C  OR RANDOn I X I E N T A T I O N  - I F  MET>O - RANDOM 
a= SHAPE OF RECTANGULAR GRID - LONG(X) AXIS DIVIDED BY THE 

SHORT(Y) A X I S  

T h e s e  loca ls  are integers i n  ELIPGRID. 
Local I := 0 
Local IBLANK := 0 
Local IUARN := 0 
Local IZONK := 0 
Local ?I := 0 

* T h e s e  Locals are rea l s  i n  ELIPGRID.  
Local ALPHA 
l o c a l  ANP 
Local A W A R  
Local AREA1 
Local AREA2 
Local AREA3 
Local AREA4 
loca l  AREAS 
Local AREA6 
Local AREA7 
Local AREA8 
l o c a l  AREA9 
Local AREA10 
Local ASa 
Local AVPRO 
Local AVPRl 
Local AVPR2 
l o c a l  B 
loca l  BALLS 
Local BSW 
Local c 
loca l  CAROL 
loca l  C l M  
l o c a l  CNM 
loca l  D 
locat DJO 
Local D J 1  
l o c a l  DMO 
loca l  DMl  
Local EOU 
loca l  F I N  
loca l  FORN 
l o c a l  GAME 
Local GRO 
loca l  HA1 
loca l  HALFC 
loca l  HALFD 
loca l  HALFJO 
l o c a l  H A L F J l  
loca l  HALFHO 

:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 

// c/2 
// D / 2  
// J0/2 
// etc. 
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Local HALFM1 
Local HORN 
loca l  PET 
loca l  P I  
l o c a l  POT 
local PROBO 
loca l  PRO81 
local PRO82 
Local RO 
Local RDU 
loca l  REVA 

l o c a l  REVK 
loca l  SER 
loca l  S L I N G  
loca l  SNGCE 
loca l  Sun0 
l oca l  suwl 
1 oca L Sun2 
Local T 
Local T I N  
loca l  T I 2  
Local U l N E  
Local XHAPE 
loca l  X I  
Local XM 
loca l  V 1  
loca l  V I  
loca l  VAU 
loca l  VM 
loca l  ZAP 

Local REVANG 

:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 

// Constant p i ,  3.141592 in  E L I P G R I D  

// P r o b .  o f  no h i t s  
// Prob. of 1 h i t  

// For rect. grid, transformed A 
// For rect. grid, transformed angle 
// For rect. grid, transformed SHAPE 

/*- N o t e  08/11/94, JRD +**/ 
*.-- Force ful l  correct ion level a l l  the 
m-~rElpGrdCor := 3 

* Belou are assigrments made i n  ELIPGRID.  

TI2 := 0.50000 
RDU := SPRT(3.0)*0.5 

IZONK := IBLANK 
A := A/GDSPAC 
SLING := A 
XHAPE := SHAPE 
SNGLE := ANGLE 
SUM1 := 0.0 
suw2 := 0.0 
SUMO := 0.0 

P I  := 3.141592 // 

* 

im. 

Follous original value. 

AREAS 1 TO 10 ARE RELATIVE AREAS OF WERLAP I N  THE TRANSFORMED NET 
* 3 5  
AREA1 := 0.0 
AREA2 := 0.0 
AREA3 := 0.0 
AREA4 := 0.0 
AREAS := 0.0 
AREA6 := 0.0 
AREA7 := 0.0 
AREA8 := 0.0 
AREA9 := 0.0 
AREA10 := 0.0 

* PROBO I S  THE PROBABIL ITY OF MISSING THE TARGET 
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* PROBl IS THE PROBABIL ITY OF LOCATING THE TARGET ONCE 
PRO62 IS THE PROBABIL ITY OF LOCATING THE TARGET TU0 OR MORE TIMES 

PROBO := 0.0 
PROB1 := 0.0 
PROB2 := 0.0 

* DETERMINES THE GRID TYPE 

GO TO (65,40,45),NET 
i f  NET == 2 

* 

***New Code, 0 4 / 0 4 / 9 4 ,  JRD*** 
* Handle problem with tri. gr 
* A is the L/G ra t i o .  
* I f  E l ipGr id  correct ion Leve 
i f  m->nElpGrdCor >= 2 

d d iscont inu i ty  near L/G = 0.577. 

is >= 2, consider 4 th  order Linear regression. 

i f  (A ; 0.50 .and. A < 0.60) .and. (Shape >= 0.85 .and. Shape < 1.0) 

endi f 

Use 4 th  order l inear  regression results, not E L I P G R I D  algorithm. 
return(ProbO-Regr(A,Shape)) 

endi f 
***End New Code, 04/04/94*** 

* HEXAGONAL NET 
* 40 
F I N  := RDW 
* IROT := 30 not needed i n  t h i s  function. 
ZAP := 6.0 
BALLS := 0.57735 
* G O T 0 7 5  

e l s e i f  NET == 3 * 
* RECTANGULAR NET 

* 45 I F  (MROT) 50,50,60 

* READ SHAPE OF RECTANGULAR GRID 

* 50 READ <IREAD,55) P 
55 FORMAT (F10.5) 
60 CALL RECT(SLING,XHAPE,ANGLE,P,REVK,REVA,REVANG) 

* Argunent S L I N G  i s  never used by subroutine R E C T O .  
RECT(XHAPE,ANGLE,Q,@REVK,6REVA,~EVANG) 
SHAPE := REVK 
A := REVA*SLING 
ANGLE := REVANG 

IROT := 90 not needed i n  t h i s  function. 
GO TO 70 

* 70 
F I N  := 1.000 
ZAP := 4.0 
BALLS := 0.707107 

e l s e i f  NET == 1 

* 
* 
* 

* 

* SPUARE NET 

* 65 IROT=45 
* IROT := 45 not needed i n  t h i s  function. 
* 70 
F I N  := 1.000 
ZAP := 4.0 
BALLS := 0.707107 

endi f 

SHAPE r e s t i c t i o n  below handled by trapping ALL SHAPES < 0.05 in  ca t t i ng  

GR I D 1 0 3 5  
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* code. 
* ELIPGRID-PC also traps all L/G ratios > 3.0. 
* 75 IF (SHAPE-0.05) 80,95,95 
* 80 I F  (A-2.0) 95,95,85 
* 85 URITE (IPRIN,PO) TARGET 
* 90 FORM1 (1H ,6HTARGET,A4,45H IS TOO NEEDLE-LIKE AND LONG FOR THIS P 

1ROGRM) 
* Go TO 20 

This i s  more restrictive than SHAPES < 0.05 and A (L/G) > 2 test below. 

*** 

* 95 IF (SHAPE-1.0) 140,115,100 Note: 100 terminates. 
* SHAPES > 1.0 or 0.05 are not allowed to cdme in to ElipGridO. 

// 115 

if SHAPE == 1.0 * 
* CIRCLE 
ASP := A-2 

if A - T I 2  <= 0.0 
PROB2 := 0.0 
PROB1 := PI*ASQ/FIN 
PROBO := 1.0-PRO81 
***New Code, 06/07/96, JRD*** 
* Handle cases &ere a hit prob. i s  > 1.0, thus making P(0) negative. 
* See relevant ELIPCRID code just above code line 435. 
PROBO := iif(PROB0 < 0.0, 0.0, PROBO) 
***End New Code, 04/07/94*** 

* 1st return 
return(PROB0) // In JRD notes as STOP 2 

* I F  (A-TIZ) 120,120,125 

// Top, left STOP in F i g .  7 flouchart 
// (Singer and Uickmn 1969) 

else 
IF (A-BALLS) 130,135,135 // 125 

CIU := ACOS(TIZ/A) // 130 
i f  A-BALLS 0 

PRO62 : = ZAP*( ASO*CIM-T I Z*SQRT( ASP-0.25 ) )/F 1 N 
PROBl := PI*ASQ/FIN-2.O*PROB2 
PROBO := 1.O-PROBl-PROBZ 
***New Code, 06/07/94, JRD*** 
Handle cases &ere a hit prob. i s  > 1.0, thus nmking P(D) negative. 

* See relevant ELIPGRID code just above code line 435. 
PROBO := iif(PROB0 < 0.0, 0.0, PROW) 
***End Neu Code, 04/07/94*** 

2nd return 
return(PROB0) 

else * 
I f  THE RADIUS OF THE CIRCLE IS GREATER THAN 0.7071 THE PROBABILITY 

* OF UISSIUG IS ZERO AND PROB1 AND PROBZ ARE SET EQUAL TO 9. AS 
* FLAGS * 
PROBl := 9.0 // 135 
PROBZ := 9.0 
PROBO := 0.0 
* 3rd return 
return(PRO6O) 

endif 

elseif SHAPE 1.0 
endi f 

* 
ELLIPSE * 

B := A*SHAPE // 140 

* B IS THE RADIUS OF THE CIRCLE IN THE TRANSFORMED NET * 
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* I F  ( A - T I Z )  145,145,150 
i f  A-TI2 *= 0.0 

PROS1 := PI*A*B/FIN // 145 
PROBE := 0.0 
PROBO := 1.0-PROS1 
***Neu Code, 04/07/94, JRD*** 
* Handle cases where a h i t  prob. i s  > 1.0, thus making P(0) negative. 
* See relevant ELIPGRID code jus t  above code l ine 435. 
PROBO := iif(PROB0 < 0.0, 0.0, PROBO) 
***End New Code, 04/07/94*** 

* 4th re tu rn  
return(PROB0) // Top, r i g h t  STOP i n  Fig. 7 f lowchart 

endi f // (Singer and Uickman 1969) 

***New Code, 04/06/94, JRD*** 
* Handle 0.0 angle being imremented t o  0.1. 
i f  rn->nElpCrdCor < 3 

// In JRD notes as STOP 1 

* IF(ANGLE-0.1) 155,155,160 // 150 
i f  ANGLE-0.1 <= 0.0 

* ALPHA I S  THE ANGLE I N  RADIANS 

ANGLE := ANGLE+O.l // 155 
endif 

* Level 3 correct ion belou does not increment 0.0 t o  0.1, 
* but does make sure the angle i s  posi t ive.  
ANGLE := abs(ANGLE) 

e lse  

endi f 
***End Neu Code, 04/06/94*** 

ALPHA := ANGLE/57.295779 // 160 
CNM := 1.0-SHAPE**2 

* 
* TRANSFORMED WET 

C := SQRT( 1 .O-CNM*COS(ALPHA)**2) 

* 
C,D,DJl,DJO,DMl,DMO ARE DISTANCES BETUEEN CIRCLES IN THE 

* 

GO TO (170,165,170),NET // 164 
i f  NET == 2 

165 below. 
Y 1  := 3.O+SHAPE**2-2.0*CNM*SIN~ALPHA~**2-CIIM*4.O*FIN*SlN(ALPHA)*COS(ALPHA) 
D := SPRT(Yl)*0.5000 

D := SQRT(1 .O-CNM*SIN(ALPHA)**2)// 170 
e l s e i f  NET == 1 .or. NET == 3 

endif  

BSQU := B**2 
FORN := C*C 
HORN := D*D 
WINE := FIN*SHAPE 
HALFC := C*0.50 
HALFD := D*0.50 

// 175 

* I F  (B-HALFC) 185,185,180 // 179 

EOU := ACOS(HALFC/B) // 180 
i f  8-HALFC > 0.0 

AREA1 := 2.0*(BSQU*EW-HALFCfSRT(BSW-HALFC**2)) 
e l s e i f  B-HALFC *= 0.0 

endi f 

* I F  (6-HALF01 200,200,195 // 190 
i f  B-HALFD > 0.0 

AREA1 := 0.0 // 185 
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HA1 := ACOS(HALFD/B) // 195 

AREA2 := 0.0 // 200 

AREA2 := 2.O*(BSPU*HAI-HALFD*SPRT(BSQU-HALFD**2)) 
e lse  

wdi f 

* IF (A-BALLS) 210,210,215 // 205 

PROB2 := (AREAI+AREAZ)/UINE // 210 
i f  A-BALLS <= 0.0 

PROB1 := PI*BSPU/UINE-2.O*PROB2 
PROBO := l.O-PROBl-PROB2 
* 5 th  re tu rn  
*uNw Code, 04/07/94, JRD*** 
* Handle cases where a h i t  prob. i s  > 1.0, thus making P(0) negative. 
* See relevant ELIPGRID code jus t  above code l i n e  435. 
PRO60 := iif(PRO60 < 0.0, 0.0, PROBO) 
***End Neu Code, 04/07/94*** 

return(PROB0) 
// Center, l e f t  STOP i n  Fig. 7 f louchart  
// (Singer and Uickman 1969) 
// In JRD notes as STOP 3 

else 
* IF (ANGLE) 220,220,225 // 215 
i f  ANGLE <= 0.0 

C := C+0.05 // 220 
endi f 
CAROL := C 9  // 225 

T := ASIN(UINE/CAROL) 

I F  (ANGLE) 235,230,235 
i f  ANGLE == 0.0 

DJI := SPRT(FORN+HORN) // 230 
OJO := 5.0 

* RO IS THE RADIUS NECESSARY FOR THE TARGET TO BE H I T  WITH CERTAINTY 

RO := DJ1/2.0 

* 

e l se  
*I =I .O+(D*COS( T )/C ) 
I := int(l.O+(D*COS(T)/C)) // 235 modified u i t h  i n t o  
* I F  (1-1) 240,240,245 
i f  1-1 <= 0.0 

// 235 

DJ1 := SPRT((FORN+HDRN)-2.0*CAROL*WS(T)) 
DJO := 5.0 
RO := DJ1/(2.0fSIN(T)) 

X I  := I // 245 
Y I  := 1-1 
DJ1 := SPRT(XIH2*FORN+HORU-2.0*XI*CAROL*COS(T)) 
DJO := SQRT(YI**2*FORN+HON-2.O*YI*CAROL*COS(T)) 
RO := DJlsDJO/(2.O*D*S1N(T)) 

e lse  

endi f 
endi f 

endi f 

* 250 I F  (6-RO) 260,255,255 
i f  8-RO >= 0.0 

PROBl := 9.0 // 255 
PROBE := 9.0 
PROBO := 0.0 
***New Code, 04/07/94, JRD*** 

Handle cases there a h i t  prob. i s  > 1.0, thus making P(0) negative. 
See relevant ELIPGRID code j u s t  above code Line 435. 

PROBO := iif(PROB0 < 0.0, 0.0, PRO601 
***End New Code, 04/07/94*- 
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* 6 th  re tu rn  
return(PRQB0) 

endi f 

HALFJ1 := DJ1'0.50 
HALFJO := DJO*O.SO 

// Bot., r i g h t  STOP i n  Fig. 7 f louchart  
// (Singer and Uickman 1969) 
// In JRD notes as STOP 4 

// 260 

Below i s  CIRCLE A on flowchart Fig.  7. (Singer and Wickmen 1969). 

i f  B-HALFJ1 > 0.0 
* I F  (B-HALFJ1) 270,270,265 

GRO := ACOS(HALFJl/B) // 265 
AREA3 := 2.O*(BSOU*GRO-HALFJ1*SPRT(BSQU-HALFJl**2)) 

else 

endi f 
AREA3 := 0.0 // 270 

* 275 I F  (B-HALFJO) 285,285,280 
i f  B-HALFJO > 0.0 

PET := ACOS(HALFJO/B) // 280 
AREA4 I= 2.O*(BSPU*PET-HALFJO*SPRT(BSPU-HALFJO**2)) 

else 

endi f  

* 290 M=1.0+(2.0*D*COS(T)/C) 
H := int(l.0+(2.0*D*COS(T)/C)) // 290 modif ied w i th  in to .  

XM := M 

* I F  (M-19 295,295,300 

AREA4 := 0.0 

YH := M - 1  

i f  M - 1  *= 0.0 

DMO := 5.0 

D M l  : = SPRT(XM**2*FORN+4.OfHORW-4.O*CAR0L*COS(T)) // 300 
DMO := SPRT(YM**2*FORN+4.0*HORW-4.O*CAROL*COS(T)~ 

DMl  := SPRT(FORN+HORN*4.0-4.0*CAROL*COS(T)) // 295 

e lse  

endi f 

HALFMl := DM1*0.50 // 305 
HALFMO := DM0*0.50 /*** 

I F  (HALFMl-DJ1) 310,325,310 
310 I F  (HALFMl-DJO) 315,325,315 
315 I F  (HALFMO-DJ1) 320,325,320 
320 I F  (HALFMO-DJO) 330,325,330 
replaced with below: ***/ 
i f  HALFMl == DJ1 .or. ; 

HALFMl == DJO .or. ; 
HALFMO == DJl .or. ; 
HALFMO == DJO 
AREA5 := 0.0 // 325 
AREA6 := 0.0 

* 330 I F  (8-HALFMI) 340,340,335 
e lse  

i f  8-HALFM1 > 0.0 
YAM := ACOS(HALFMI/B) // 335 
AREA5 := 2.0*(BSPU*YAM-HALFMl'SPRT(BSPU-HALFMl**2)) 

e lse  

endif 
AREAS := 0.0 // 340 

345 I F  (B-HALFMO) 355,355,350 
i f  B-HALFMO > 0.0 

GAME := ACOS(HALFMO/B) // 350 
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AREA6 : = 2.0* (BSQtJ*GAME- HALFMO*S4RT(BSPU- HALFM0**2) ) 

AREA6 := 0.0 // 355 
else 

endi f 
endi f 

* 360 IF (8-DJ1) 370,370,365 
i f  8-DJ1 > 0.0 

SER := ACOS(DJl/B) // 365 
AREA7 := 2.0*(BSQlJ*SER-DJ1*ST(BSQU-DJl**2)) 

AREA7 := 0.0 // 370 
e lse 

endi f 

* 375 I F  (8-DJO) 385,385,380 
i f  6-DJO > 0.0 

AQUAR := ACOS(DJO/B) // 380 

AREA6 := 0.0 // 385 

AREA6 := 2.0*(BSOU*A4UAR-DJO*SQRT(BSPU-DJO**2)) 
eise 

endi f 

* 390 IF  (E-C) 400,400,395 
i f  E-C > 0.0 

POT := ACOS(C/E) // 395 
AREA9 := Z.O*(BSW*POT-C*SPRT(BSPU-FORN)) 

AREA9 := 0.0 // 400 
else 

endi f 

* 405 I F  (B-D) 415,415,410 
i f  8-D > 0.0 

T I N  := ACOS(D/BI // 410 
AREAlO := Z.O*(B~*T!N-D*SORT(BSQU-HORY)) 

else 

endi f 

PROB2 := (AREAl+AREA2+AREA3+AREA4+AREA5+AREA6-AREA7-AREA6-AREA9-AREAlO)/UINE 
PROBl := PI*BSPU/UINE-2.O*PRO~-~AREA7+AREA&+AREA~~E~lO~/UINE 
MOB0 := 1.0-PROBl-PROBZ 
**+Ned Code, 04/07/94, JRD*** 
* Handle cases uhere a h i t  prob. i s  1.0, thus making P(0) negative. 
* See relevant ELIPGRID ccde j u s t  above code l i n e  435. 
PROBO := iif(PROB0 < 0.0, 0.0, PRO601 

AREAlO := 0.0 // 415 

***End Yew code, 04/07/94-* 

* 7th re tu rn  
return( PROBO) 

endi f 
// Bot., r i g h t  STOP in Fig. 7 flowchart 
// 2nd page (Singer and Wickman 1%9) 
// In JRD notes as STOP 5 

* Error  return, should never get here. 
8 th re tu rn  

return(- 1) 
*** End of  Func: ELIPGRIDO 

****************e***************** 

Function ProbO-Regr(nLtoG, nShape) 
* Determine prob. o f  missing, P(O), by using a 4th order polynomial regression. 
* The regression coef f i c ien ts  Yere determined using SigmaPlot 5.01 and data 
* sets wi th  the values m a r  the d iscont inu i ty  removed. 
* Input: n L t o t  Semi-major ax is  t o  g r i d  s ize  ra t io .  * nShape Semi-minor ax is  t o  semi-major ax is  ra t io .  
* Output: ProbO Prob. o f  missing target. 
* Errors: i f  at& or nShape out of appl icable range, returns 9. 
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local  nRtnVal := 0 
local  nB0, nB1, nB2, nB3, 1-164 // Regression coef f i c ien ts  

Check L/G r a t i o  f o r  correct  range. 
if n L t 6  0.50 .and. n L t 6  c 0.60 

do case 
case nShape >= 0.85 .and. nShape 0.86 

* W i l l  use regr. coeffs. calculated u i t h  nShape == 0.85. 
* Any shape < 0.85 did not appear t o  need regression. 
nB0 := 0.8736 
nB1 := - 5.8080 
nB2 := 39.1737 
nB3 := -95.8914 
nB4 := 71.2386 

W i l l  use regr. coeffs. calculated with nShape == 0.87. 
nB0 := -1.5907 
nB1 := 13.4531 
nB2 := -16.2801 
n83 := -26.7985 
nB4 := 39.9151 

* U i l l  use regr. coeffs. calculated u i t h  nShape == 0.90. 
n80 := -8.7963 
n81 := 71.1939 
nB2 := -187.7169 
n83 := 195.8430 
nB4 := -66.7013 

U i l l  use regr. coeffs. calculated with nShape == 0.93. 

n81 := 156.3713 

nB3 := 533.8017 

case nShape >= 0.86 .and. nShape < 0.88 

case nShap ’= 0.88 .and. nShape 0.92 

case nShape >= 0.92 .and. nShape < 0.94 

nB0 := -19.3100 

nB2 := -443.8610 

nB4 := -231.6841 

* U i l l  use regr. coeffs. calculated u i t h  nSkape == 0.95. 
nB0 := -27.4195 
nB1 := 222.4814 
nB2 := -641.0622 
nB3 := 800.0227 
nB4 := -362.8194 

case nShape >= 0.96 .and. nShape c 0.98 
W i l l  use regr. coeffs. calculated w i th  nShape == 0.97. 

nB0 := -35.7606 
nB1 := 290.7372 
nB2 := -851.5507 
nB3 := 1077.17% 
nB4 := -499.9610 

W i l l  use regr. coeffs. calculated w i th  nShape == 0.99. 
nB0 := -44.0006 
nB1 := 358.3580 
nB2 := -1057.7388 
nB3 := 1353.4032 
nB4 := -637.0739 

Error: nShape out of range. 
nRtnVal := 9 

case nShape >= 0.94 .and. nShape < 0.W 

case nshape >= 0.98 .and. nShape c 1.00 

otherwise 

endcase 

* Error: n L t 6  r a t i o  out o f  range. 
nRtnVal := 9 

endi f 
i f  nRtnVaL != 9 

else 

* Calculate 4th order polynomial. 
nRtnVal := nB0 + nB1 * nLt& + nB2 * nLtoG-2 + n83 * nLtoG-3 + nB4 * nLtoG-4 
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* R o u d  any ne$. values up t o  0.0. 
nRtnVa1 := iif(nRtnVal<O.O, 0.0, nRtnVal) 

di f 
re turn  (nRtnVa1) 
*** End  o f  Func: ProM1-RegrO 

Function RECT(SHAPE,ANGLE,P,REVK,REVA,REVANG) 
* This function i s  taken from Singer's 1972 ELIPGRID program. 
* I t  re ta ins  the o r ig ina l  algorithm, but i s  modified t o  remove 
* a l l  goto type statements. Many l i n e  nunbers have been l e f t  i n  the 
* carments as references back t o  the o r ig ina l  code. 
* Note the caement belou regarding apparent e r ro r  in  the 1972 ELIPGRID code. * RECT 15 
c RECT 25 
* THIS SUBROUTINE REDUCES THE RECTANGULAR POINT NET TO A SQUARE RECT 35 
* POINT NET YlTH AN AFFINE TRANSFORMATION RECT 45 * RECT 55 
local AP 
Local SOK 
l oca l  T I S  
loca l  ALPHA 
loca l  COAL 
loca l  SIAL 
Local T 

Aa := a*a 

............................................ 

SOK := SHAPE**2 
T I S  := AP*SPK 

***New Code, 04/06/94, JRD*** 
* Handle 0.0 angle beeing increment& t o  0.1. 
i f  m-mElpGrdCor 3 

* I F  (ANGLE-0.1) S,5,10 
i f  ANGLE-0.1 <= 0.0 

endi f 

Level 3 cor rec t ion  belou does not increment 0.0 t o  0.1, 
* hut does make sure the angle i s  posi t ive.  
ANGLE := abs(ANGLE) 
* Added ANGLE = 90' t r a p  t o  leve l  3 correction, 04/17/94. 
ANGLE := iif(ANGLE==90.0, 89.999, ANGLE) 

ANGLE := ANGLE+O.l // 5 

else 

endi f 
***End New Code, 04/06/94*** 

RECT 95 

ALPHA := ANGLE/57.295779 // 10 
COAL := COS(ALPHA)**2 
SIAL := SiN(ALPHA)**Z 
T := S O R T ( ~ ~ l . O - T I S ) * C M L - ( A P - S P 1 < ) * S I A L ) * * 2 + 4 ~ ~ A ~ * ~ l . O - S P K ) * * 2 * S I A L * W ) ( \ L )  
REVK := ((l.O+TIS)*COAL+(AP+SPK)*SIAL-l)/(Z.O*P*SHAPE) 
* Below appears t o  be an e r ro r  in  the o r ig ina l  code. 
See (Singer and Yickman 1969, p. 16) f o r  the o r ig ina l  math f o r m l a .  

* REVANG=(ATAN(Z.O*P*(l.O-SQK)*TAN(ALPHAI/((AQ-SPK)*TAN(ALPHA)**2*TlRECT 175 
* S-l.0))/2.0)*57.2%779 RECT 185 
i f  m-znElpGrdCor == 0 

* Use o r ig ina l  formula. 
REVANG :e (ATAN(2.O*P*(l.O-SPK)*TAN(ALPHA)/((AP-SPK)*TAN(ALPHA)**2 * ; 

TlS-l.O1)/2.0)*57.295779 
else 

* Next l i n e  i s  corrected fomula.  
REVANG := (ATAN(2.O*P*(l.O-SQK)*TAN(ALPHA)/(1.0-TIS-(AP-SPKf* ; 

TAN(ALPHA)*Z) ) / Z  .0)*57.295779 
endi f 
REVA := SORT(SHAPE/(P*REVK)) 
REVANG := ABSXREVAWG) // RECT 205 
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The fol lowing opt ional  code matches (Singer and Wickman 1969, 16) 
and can be used i n  place of l i n e  RECT 205 above. 

* i n  output values were seen when tes t ing  Singer's 30 rec t .  g r i d  examples a f t e r  
* t h i s  code was substituted f o r  l i n e  RECT 205 ( i n  ELIPGRD2.FOR). 

i f  (tan(2.0 * REVANG) >= 0.0) then 
REVANG = abs(REVANG) 

else 
* REVANG = 90.0 - abs(REVANG) 
* endif 
RETURN (NIL) 
*** End o f  F v r :  R E C T O  

*** End o f  Fi le:  EGPCFort.Prg 

Hovever, no di f ferences 
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//--------===0==E=I============================================================= 

// Fi le:  EGPCGrph. Prg 
// For: ELIPGRID-PC, EGPC-Exe. 
// Purpose: 
// Author: Jim Davidson 
// Prog Started: 04/22/94 
// Last Mod: 09/06/94 
I /  note: 
// Modifications: 
// 08/09/94 Changed nam frm totSGrph.Prg t o  EGPCGrph.Prg. 
// 09/02/94 Grid c e l l  area f o r  t r iangular  g r i d  nou calculated from rhantxrs. 
// 
// 09/06/94 A d d e d  4aNuRber SBnples4g t o  graphics output data f i l e .  
//=======e~5n-==EI===========s===s==================================~========= 

// Include f i l e s .  
// Cl ippcr supplied include f i l e s .  
#include "Di rectry.Ch' 
# i  nc 1 ude "1 nkey. Ch" 
#include "Set. Ch" 
#inc lude "Setcurs. Ch" // setcursor0 re la ted 
#include nBox.Chla 

// ORUL developed include f i l e s .  
ti nc lude OlEGPCHax. Ch" 

// Sinple graph deCR0 related. 
#define GPH-DEMO 
h d e f  GPH-DEW 

// Defines 
#define nPI 3.1415926 // Note that ELIPGRlD uses 3.141592 
#define nSC-CONVERGED 0 // Status code: Converged 
#define nSC-PAST-MAXI 1 // Status code: Past max i t e ra t i ons  
Wef ine  nSC-ABORTED 2 // Status code: Esc key abort 
M e f i n e  nSC-DATA-RWGE 3 // Status code: Data out of range 
#define nSC-UNKNCUN 99 // Status code: U n k m  error  

// User-defined ccnmnand 
lyxconnrend DEFAULT *ThcParanu TO <DefaultVal> => ; 

Provides code f o r  W r i t e  Cost-based Graph Data" option. 

Functions are arranged i n  alphabetical order. 

This adjusts the EPA f o r u l a  fo r  nunber of  saaples f o r  t r i .  gr id .  

// F i l e  i n f o  de f i n i t i ons  
// Key de f i n i t i ons  
// set()  d e f i n i t i o n s  

// Box dreuing constants 

// Hot spot maxilrurs f o r  screen 1/0 

// Optionel s inp le graph derrro 
// Add or  remove * as 1st char of Line 
// t o  def ine or undefine graph demo. 

Not f o r  external use. 

I F  (<Theparanu == NIL); <ThePareRI,:=b)efeultVal>; ENDIF 

......................................................................... 

Function GetCostProbb(r0esirdCost. nSemiWajor,nShape,n4ngle,cGridType,nRecRatio,; 

* F i n d s  the cost-based p robab i l i t y  f o r  a given set o f  parameters. 
* Returns resu l t s  through 4 variables passed in  by refereme: 
* nCostClst = Closest cost found t o  nDesirdCost 
* nGSizeFnd = Corresponding g r i d  s ize found 
* WrbHtFnd = Corresponding prob. f d  

weemplteq = Corresponding nunber of senples required * 
* Returns status codes: 

Converged, prob OK = nSC-UMMRGED 
* Fai led t o  converge = nSC-PAST-MAXI 

A b r t e d  u i t h  Esc = nSC-ABORTED 
* Data out of range = nSC-DATA-RNGE 
* Unknoun e r ro r  = nSC-UNKNCUN 

#define W C - I T E R S  25 

* Belou are g r i d  s ize r e s t r i c t i o n s  t o  stay in  reasonable search. 
loca l  nSmelGrid 
* Below sank? as L/G of  0.10. 
loca l  nLrgeGrid 

nSempleArea. nSampleCost, nCostClst, nGSireFnd, nPrblltFnd, nNunSanpReq) 

Above vars must be pssed in by reference, use 0 .  

// Wax cost search i t e ra t i ons  

:= 0.33334 * nSemiHajor 

:= 10.0 * nSemiWajor 
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I n i t i a l i z e  f lags. 
local  LConverg := .F. 
local  LAborted := .F. 
Local LPastMaxlt := .F. 
l oca l  LOKProb := .T. 
Local MtnSta tus  := 0 

Local n G T y p  
local  nGLong 
local  nSlCounter 
local  nRACwnter 
local  nProbNoHit 
Local nCrntAngle 
Local nLrgstAngle 
local  nProbSun 
Local nNoHitSmlGrd 
Local nNoHitLrgGrd 
loca l  nlntrGrid 
loca l  nNoHitlntGrd 
loca l  m i f f c o s t  
local  nCurrCost 
Local nGridCel LArea 
local  nNunSanples 

:= 1 
:= 0 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 0 
:= 1 
:= 1 
:= 0 
:= 1 
:= 0 
:= 0 
:= 0 
:= 0 

// -1. i f  search converges 
// -1. i f  Esc key abort 
// .T. i f  past max i t e ra t i ons  
// .F. i f  problem can' t  be solved 
// Status code t o  re tu rn  

// Grid type requested, ELIPGRID form 
// Long side f o r  rec g r ids  
// Search i t e ra t i ons  counter 
// Randam angle counter 
// Probab i l i t y  o f  zero h i t s ,  P(0) 
// Current angle, used fo r  Hrandomll angle 
// Largest angle, used fo r  88random81 angle 
// Sumning var., used f o r  18random11 angle 
// P(0) f o r  small g r i d  
// P(0) f o r  large g r i d  
// Interpolated g r i d  s ize  
// P(0)  f o r  interpolated g r i d  
// Current d i f f .  from desired cost 
// Current cost 
// Area o f  one g r i d  c e l l  
// N u n b e r  o f  sanples required 

*------ - - - - - - - - - -  I F i n d  g r i d  s ize  fo r  given cost I - - - - - - - -*  
i318,38 say 'Turrent po in t  i te ra t ion :  

* Get nGTyp, i.e., ELIPGRID g r i d  type code. 
n G T y p  := i i f  (cGr idType==W1, 1, i i f  (cGr idType==llRBa ,3,2) ) 

* Get random largest random angle. 
i f  Mng le  == 99.0 

o f  a m  + NunTrim(nHAXC-ITERS) +In m a ~ . ~ ~  

Ql9,38 say IIRendom angle i terat ions:  (I 

nLrgstAng l e  : = i i f (cGr idType==11S8B,45, i i f (~GridType==~~R~~,90,30) ) 
endi f  

* Star t  searching. 
do white ! LConverg .and. ! LAborted .and. ! LPastMaxIt .and. LOKProb 

nSICounter++ // Increment search counter 
@18,63 say str(nSICwnter,3)+ o f  81 + ; 

ltrim(str(WXC-ITERS)) + I M X . ~ ~  

* GET PROB. AND COST FOR LARGE GRID. 
i f  Mng le  != 99.0 

Non-random s ing le  angle case. 
nNoHitLrgGrd := ElipGrid(nSmiHajor,nShape,nAngle,nLrgeGrid, ; 

* Sun up mul t i p le  angle results, random case. 
nProbSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

nGTyp, nRecRatio) 
e lse 

nProbNoHit := ElipGrid(nSmiMajor, nShape, nCrntAngle, ; 
nLrgeGrid, nGTyp, nRecRatio) 

nProbSun := nProbSun + nProbWoHit 
nRACwnter++ 
919,63 say Ltrim(str(nRACwnter)) + 

Esc key abort, only used wi th  randan angles. 
i f  i n k e y 0  == K-ESC 

endi f  
next nCrntAngle 
i f  LAborted 

endl f 

1Aborted := .T. 
e x i t  // e x i t  for/next Loop 

!oqJ 
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Calculate average. 
nbJoHitLrgGrd := nPrabSun/(nLrgstAngle+l) 

endif  

* Check i f  we met cost c r i t e r i a  wi th large gr id.  
* F i r s t  do area calculat ions.  
if cGridType == *IRa4 

* Rect. gr id.  
nCLong := nLrgeGrid * nRecRatio 

Sq. o r  T r i .  gr id.  
&Long := d r g f f i r i d  

else 

endi f 
Required nmber of sBnples i s  approximate. 

* Based on (EPA. 1889. V4ethods f o r  Evel. the A t t a i m t  of Cleanup 
* Standerds Volune 1: Soils and Sol id  Media”, p. 9-7 .  

Calculate g r i d  c e l l  area. 
i f  cGridType == “TD4 

* Triangular gr id.  
* Grid c e l l  area i s  noy, 09/02/94, area of the rhombus formed 
* from 2 o f  the equi la tera l  t r iangles.  
* A = height * base = sin(M)”) * base * base = 0.87 * base-2. 
nGridCelLArea := 0.866025404 * nLrgeGrid * nLrgeGrid 

Sq. or  rec. gr id .  
nGridCellArea := nLrgeGrid * n G L q  

endi f 
* This formula i s  approx. See (EPA 1989, 9-71. 
* Cei l ing f m c t i o n  rounds Maaber of saaplcs up. 
nNun$anples := ceiling(nSenpteArea/nGridCellArea) 

nCurrCost := nNun5aAples * nSarrpleCost 

* Can  we quit yet? 
m i f f c o s t  := abs(nDesirdCost - nCurrCost) 
i f  m i f f c o s t  nSanpleCost 

Wet e r ro r  c r i t e r i a  wi th current large gr id.  
E x i t  g r i d  search. 

nCostClst := MurrCost 
nGSireFnd := nLrgeGrid 
nPrMltFnd := 1.0 - nNoHitLrgGrd 
WunSaRpReq :p nNunSmples 
LConverg := .T. 

e lse 

!“p end1 f 

* M i l l  g r i d  s i ze  need t o  be larger than 3 * semi-major axis? 
* I f  so, an L/G r a t i o  > 3.0 uould be required. 
* I f  f i r s t  search wi th  largest g r i d  cen’t get dovn t o  the 
* desired cost, no need t o  search farther.  
i f  nSlCounter == 1 .and. (nCurrCost > nDesirdCost) 

Quit searching. 
lOUProb := .F. 
Loop 

endi f 

GET MOB. FOR SMALL GRID. 
i f  nAngle I= 99.0 

* Won-rendan s ing le angle case. 
nWoHitSm1Gf-d := ElipGrid(nSecniMajor,nShape,nAngle,nSmalGrid, ; 

* Sun up R u l t i p l e  angle resul ts,  randan case. 
nProbSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

nGTyp, r dec la t i o )  
e lse 

nProWoHit := ElipGrid(nSetniMajor, nShape, nCrntAngle, ; 



E 4 8  
Code File: EGPCGrph.Prg 

nSmalGrid, nGTyp, nRecRatio) 
nProbSun := nProbSun + nProbNoHit 
n R A C o c n t  er++ 
a19,63 say ltrim(str(nRAC0unter)) + 'I 

Esc key abort, only used u i t h  random angles. 
i f  inkey() == K-ESC 

endi f 
next nCrntAngle 
i f  lAborted 

end1 f 

* Calculate average. 
nNoHi tSmlGrd := nProbSun/(nLrgstAnglwl> 

'I 

L A b o r t e d  := .T. 
e x i t  // e x i t  for/next loop 

!- 

endif 

* Check i f  ue met cost c r i t e r i a  u i t h  small gr id.  
* F i r s t  do area calculat ions. 
i f  cGridType == *bRa8 

Rect. grid. 
&Long := nSmalGrid * nRecRatio 

* Sq. or  T r i .  gr id.  
&Long := nSmalGrid 

else 

endi f 
* R e q u i r e d  nunber o f  samples i s  approximate. 
* Based on (EPA. 1889. Wethods f o r  Eval. the Attainment o f  Cleanup 
* Standards Volune 1: So i l s  and So l i d  Media", p. 9-7. 

Calculate g r i d  c e l l  area. 
cGridType == llTal 
* Triangular gr id.  

G r i d  c e l l  area i s  rum, 09/02196, area of the rhodms formed 
* from 2 o f  the equ i la te ra l  t r iangles.  
* A = height base = sin(60') base * base = 0.87 * base-2. 
nGridCellArea := 0.866025604 nSmalGrid * nSmalGrid 

Sq.  o r  rec. gr id.  
nCridCellArea := nSmaLGrid * nGLong 

endi f 
This formula is approx. See (EPA 1989, 9-7) .  

* Ce i l ing  function r d s  nunber of sanples up. 
nNunSamples := ceiting(nSenpleArea/ffiridCelLArea) 

se 

nCurrCost := nNunSamptes * nSampleCost 

* Can we quit u i t h  current small gr id? 
nDiffCost := abs(r9esirdCost - nCurrCost1 
i f  M i f f c o s t  < nSampleCost 

* Met e r ro r  c r i t e r i a  wi th current small gr id .  
* E x i t  g r i d  search. 
nCostClst := nCurrCost 
nGSizeFnd := nSmalGrid 
nPrbHtFnd := 1.0 - nlloHitSmlGrd 
nNunSampReq := n84unSanple.s 
LConverg := .T. 
Loop 

endi f 

* W i l l  g r i d  s i t e  need t o  be smaller than 1/3 * semi-major axis? 
* If so, an L/G r a t i o  < 1/3 would be required. * I f  f i r s t  search with smallest g r i d  can' t  get up t o  the 
* desired cost, no need t o  search farther.  
i f  nSICounter == 1 .end. (neurrcost < nDesirdCost) 

Quit searching. 
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LOKProb := .F. 
Loop 

endi f 

* Bisect ion method, (Gerald and Yheately 1989, 7 )  
n In t rGr id  := (nLrgeGrid + nSmelGrid)/Z 

* GET PROB. AWD COST FOR INTERWLATED GRID. 
i f  nAngle I= 99.0 

* Non-random s ing le angle case. 
nlJ& i t I ntGrd : = E 1 i pGr id( nSmi Ma j or, nShape, nAng I e, nl  nt r G r  i d, ; 

nGTyp, nRecRat io)  
e lse 

* Sun up mul t i p le  angle results, randan case. 
nProbSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

WroblYoHit := ElipGrid(nSemiMajor, ahape, ntrnt lngte,  ; 

nProbSun := nProbSun + nProblloHi t 
nRACounter++ 
919,63 say ltrim(str(nRACwnter)) + #I  

Esc key abort, only used with random angles. 
i f  i n k e y 0  == K-ESC 

endif 
next nCrntAngle 
i f  LAborted 

endi f 

nIntrGrid,  nGTyp, nRecRatio) 

LAborted := .T. 
e x i t  // e x i t  for/next loop 

LOOP 

* Calculate average. 
nNOni tlntGrd := nProbSun/(nLrgstAngletl) 

endi f 

* Check i f  ye met cost c r i t e r i a  u i t h  interpolated gr id.  
* F i r s t  do area calculations. 
if cGridType == soRt8 

* Rect. gr id .  
nCLong := nIntrGrid * nRecRatio 

Sq. or T r i .  gr id.  
nCLong := nIntrGrid 

else 

endi f 
* Required mmber of  samples i s  approximate. 
* Based on (EPA. 1889. Wethods f o r  Eval. the A t t a i m t  o f  Cleanup 

Standards Volune 1: Soi ls  and Sol id  Media", p. 9-7.  
* Calculate g r i d  c e l l  area. 

cGri&ype == ( l p  

* Triangular gr id.  
* Grid c e l l  area i s  mu, 09/02/94, area of the rholnbus formed 
* fran 2 of  the equi la tera l  t r iangles.  

A = height * base = sin(60") * base * base = 0.87 * base?. 
nGridCellArea := 0.866025404 nlntrGrid * nIntrGrid 

* Sq.  or  rec. gr id.  
nGridCellArea := nIntrGrid * nGLong 

se 

endif 
* This formula i s  epprox. See (EPA 1989, 9-7).  
* Cei l ing funct ion rOunds ndxr  of  sanples up. 
nNurrSamples := ceiLing(nSacnpleArea/nGridCeltArea) 

nCurrCost := nNunSamples nSanpteCost 

Can ue quit u i t h  current interpolated gr id? 
nDiffCost := abs(nDesirdCost - nCurrCost) 
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i f  nDiffCost < nSampleCost 
* Met e r ro r  c r i t e r i a  u i t h  current interpolated gr id.  
* E x i t  g r i d  seerch. 
nCostCLst := nCurrCost 
nGSizeFnd := nIntrGrid 
nPrbHtFnd := 1.0 - nNoHitIntGrd 
nNunSempReq := nNunSanples 
LConverg := .T .  
1- 

endi f 

* Update large o r  small seerch g r i d  sizes. 
* This i s  a minor di f ference from l inear  in te rpo la t ion  and b isec t ion  
* methods. They look f o r  s ign  changes o f  f (x) .  I n  root search 
* case, f (x )  values w i l l  be changing about 0.0. 

Ue look a t  uhether our current f (x )  f o r  the interpolated g r i d  
* i s  larger than the desired value. 
i f  nCurrCost > nDesirdCost 

nSmalGrid := nlntrGrid 
else 

nLrgeGrid := nlntrGrid 
endi f 

* Have ue reached max i te ra t ions? 
i f  nSlCounter == WAXC-ITERS 

* Fai led t o  converge. 
LPastMaxIt := .T. 

!- endl f 
enddo 

* Determine re tu rn  code. 
i f  LConverg 

Converged, p robab i l i t y  OK. 
nRtnStatus := nSC-CONVERGED 

Fai led t o  converge. 
nRtnStatus := nSC-PAST-MAXI 

* Aborted w i th  Esc. 
nRtnStatus := nSC-ABORTED 

Data out of range. 
nRtnStatus := nSC-DATA-RNGE 

* Unknown error.  
nRtnStatus := nSC-UNKNOUN 

e l s e i f  LPastMaxIt 

e l s e i f  LAborted 

e l s e i f  ! lOKProb 

else 

endif 

re tu rn  (nRtnStatus) 
*** E n d  o f  F w :  GetCostProbO 

......................... 
Function GetGphDataFi l e 0  
* Returns screen output f i l e  name entered by user. 
* Errors: Checks end Yarns f o r  v a l i d  subdir and f i l e  names. 

s t a t i c  cOutFi le := // Screen output f i l e  
local  nChoice := 1 
local  GetList := 0 
loca l  cCurrPath := 1111 

l oca l  LDone := .F. 
loca l  cRtnVal := cOutFile // Return value, f i l e  or NIL 
Local LOrgReadlns := readinsertC.1.) // Insert  mode f o r  read = on. 

* Defaul t  t o  no a r t f i l e  f l a g  f o r  Esc key pressed on read. 

* Returns N I L  on Esc key abort. 
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cCurrPath := diskname0 + 14:lr + dimname0 

i f  enpty(c0utFile) 
* Defaul t  at f i l e  i s  cCurrPath\Screen.Out. 

Add t r a i l i n g  \ t o  path, i f  neded. 
cOut F i Le := 

* A n  out f i l e  name has been used. 
* Default out f i l e  i s  cCurrPath\cOutFile. 

changed since cOutFile m created. 
cOutFile := substr(c0utFiLe,rat(~4\~~,c0utFile)+l) 
cOutFile := 

cCurrPath + i if ( r i g h t (  cCurrPath, 1 )==1*\14, n)4,r8\a1) + "Graph .Dat" 
e lse 

Note that cCurrPath m y  have 

// Get jus t  the filename. 
cCurrPath + iif(right(cCurrPath,l)=="\",~411,u\11) + cOutFi l e  

endi f 

do whi le ! LDone 
c l s  
MenuBox(2,1,8,67) 
cOutFi Le := padr(c0utFi Le,&) 
iaO4,OS say "Enter graphics data f i l e  name:" 
iaOS,O3 get cOutFile p i c t  
a06,03 say Vur ren t  path: 
307,03 say "Est = Abort" 
keyboard chr(K-END) 
read 
readi nsert  ( 1OrgReadI ns 1 

cOutFile := alltr im(cOUtFi1e) 
i f  l a s t k e y 0  != K-ESC 

+ cCurrPath 

F i r s t  tes t  f o r  v a l i d  subdir and v a l i d  f i l e  name. 
i f  ! Subdir(ExtrctPath(cOutFi1e)) .or. ; 

I filevelid(token<c0utFile,4a:\n)l 
* I n v a l i d  path or  f i l e  name. 
Err-UsgBox(lO,UEH,ErError: I n v a l i d  path or  f i l e  name.", : 

"File.: " + cDu t f i l e )  
Loop e l s e i f  f i le(cOutFi le )  
* F i l e  exists.  
* Decide whether t o  overwrite output f i l e .  
Whoice := ALertBox(8, PYES, Overwrite It#*, "Enter New Neme"), ; 

Warning: Above graph data f i l e  exists!", 1114, ; 
Wverwri te i t ? " ,PYES,  Overwrite It", "Enter l e u  

* Overwrite output f i l e .  
de lete f i l e  (cOutFi le )  
set  a l ternate t o  (cOutFile) addi t ive 

e l s e i f  Whoice == 2 
Try again. 

i f  nChoice == 1 

loop 
else 

* Esc key. 
LDone := .T. 

D o n ' t  open output f i l e .  

loop 
endi f 

* If here, we have v a l i d  path and f i l e  does not ex is t .  
* open f i l e  f o r  screen output. 
set  a l ternate t o  (cOutFile) 

e lse 

endi f 
endif 
LDone := .T. 

enddo 
if lastkey() == K-ESC 

Abort. 
cRtnVel := N I L  

Return f i l e  path\neme. 
e lse 
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cRtnVal := cOutFile 
endi f 
re tu rn  (cRtnVa1) 
*** End o f  Func: GetGphDataFiLeO 

............................................................................. 
F u n c t i o n  OutGphData(lUriteHeader,cVerDate,cOutFile,cGridType,nRecRatio, ; 

nShape, nSemiMajor, Mngle, nSanpleArea, nSanpleCost, MinCost, ; 
nLoopCost1, nLoopCostMax, nCostStepSize, ; 
nCostClst, WrMtFnd, nGSizeFnd, nNunSanpReq, nStatus, cDelim) 

* U r i t e  out header o r  cost-based graph data. 
loca l  cErr := 11(1 // Er ror  msg 
local  nFrstDL := 18 // F i r s t  data l i n e  

set console o f f  
set a l te rna te  on 

i f  1UriteHeader 
U r i t e  the f i l e  i n f o  header. 

?? !I# Data s t a r t s  on l ine:  + NunTrim(nFrstDL) 
? 
? 
? 
? 

? 

? 
? 

? 

? 

? 
? 

? 

? 

? 
? 
? 

I@# Output from ORNL/GJ ELIPGRID-PC Program Version: Io + cVerDate 
*I# F i l e  name.: Io + cOutFile 
Io# Created on: + d toc(da te0)  
In# Current length and area un i t s  ... : + ; 
i i f  (m->cBasicUni t==rF18,tmFeet, f t ma,8"neters, rn*II) 

Grid type chosen..... ........... : 'I + ; 
i i f (cGr idType==Wl, ooSquareal, i i f ( cGridType=='lTma, olTriangle#4, taRectangleta) )+; 
iif(cGridType==llR1l,ll w i th  long/short side r a t i o  "+NunTrim(nRecRatio), 1111) 

Shape of the e l l i p t i c a l  hot spot: + NunTrim(nShape) 
Io# Length of semi-major axis ....... : + NunTrim(nSemiHajor) + ; 

i if(m->cBasicUnit==UFn," ftll,ll m") 
#I# Angle o f  o r ien ta t ion  t o  g r i d  .... : + ; 
i i f (nAng le==99.0, 8aRandamsm, NunT r i rn(nAng 1 e)+B4o11 ) 
It# Total area t o  sample ............ : + NunTrim(nSarrp1eArea) + ; 

In# Ind iv idua l  sanple cost.........$: + ltrim(str(nSanpleCost,15,2)) 
'I# M i n i m  cost f o r  graph data....$: + Ltrim(str(nLoopCostl,15,2)) + ; 

lo# M a x i m  cost allowed t h i s  run..$: + ltrim~str(nLoopCostHax,15,2)) + ; 

It# Step s i ze  f o r  cost values......$: + ltrim(str(nCostStepSize,15,2))+ ; 

In# Total C o s t  Prob. o f "  
o f  Sanpling H i t t i n g ,  P(z1) Grid Size F d  Nuher  Semplesn* 

I+----------- _ _ - _ _ _ _ _ _ _ - - - -  - - - - - - - - - - - - _ - -  - - - - - - - - - - - - - - I 1  

i i f (m- >&as j cUni t==IIF(I, f t  I U,U m* 11) 

approx.lo 

approx.ol 

approx.l8 

LUriteHeader := .F. 

* U r i t e  a l i n e  o f  data. 
i f  nStatus == nSC-CONVERGED 

else 

? trans(nCostClst, 88995W999.9981) + cDelim + space(5) 
?? trans(nPrbHtFnd, B19.99599") + cDelim + space(7) 
?? trans(nGSizeFnd, 149995%.999#q) + cDelim + space(5) 
?? t rans (nhanSanpReq, "999 I 959") 

* Determine e r ro r  code. 
i f  nStatus == nSC-PAST-MAXI 

cErr := I1Failed t o  converge.81 
e l s e i f  nStatus == nSC-ABORTED 

cErr := "Aborted u i t h  Est." 
e l s e i f  nStatus == nSC-DATA-RNGE 

Data out o f  range. 
cErr := "Data out o f  range." 

e lse  
cErr := YJnknonn error." 

endi f 
? *I## Error  i n  ca lcu la t ing  cost: + cErr 

e lse 
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endi f 
endi f  

set  a l te rna te  o f f  
set console on 
re tu rn  ( N I L )  
*** End of  Func: OutGphDataO 

F u n c t i o n  YriteGphDetaCcGridType, cVerDate) 
...................................... 

* U r i t e  cost-based graph data. 
Mef in  nHAXx_COST-PoINTS 250 

s t a t i c  nSwiMajor 
loca l  ntSerniMajor 
s t a t i c  nAngle 
loca l  ntAnglc 
s t a t i c  nRecRatio 
loca l  ntRecRatio 
s t a t i c  nShape 
s t a t i c  nSenpleArea 
loca l  ntSenpleArea 
s t a t i c  nSanpleCost 
loca 1 ntSanp l  ecos t 
s t a t i c  Wincost 
loca l  ntHinCbst 
s t a t i c  nCostIncr 
loca l  n tCos t lmr  
s t a t i c  d ie l im  
local  ctDelim 

s t a t i c  cOutFiLe 

loca l  nGSizeFnd 
local nPrblltFnd 
Local nCurrCost 
l o c a l  nCostClst 
l oca l  nNunSampReq 

Misc vars. 
loca l  nCostStepSize 
loca l  nLoopCost1 
l o c a l  nLoopCostHax 
loca l  nGraphPoint 
l o c a l  LUriteHeader 
l o c a l  nStatus 
local LDone 
local LConverg 
loca l  1Aborted 
local LPastMaxIt 
loca l  LOKProb 
local M o t  
l oca l  nKeyPress 
local g e t l i s t  

:= 2.82 
:= nSemiMajor 
:= 0.0 
:= n4ngle 
:= 2.0 
:= nRecRatio 
:= 1.0 
:= 7000 
:= nSanpleArea 
:= 700 
:= nSsRpleCost 
:= 200000 
:= Wincost 
:= 10 
:= nCostIncr 
: = II 11 

:= cDelim 

:= nGraph.Datll 

:= 0 
:= 0 
:= 0 
:= 0 
:= 0 

:= 0 
:= 0 
:= 0 
:= 0 
:= .T. 
:= 0 .- .F. 
:= .F. 
:= .F. 
:= .F. 
:= .T. 
:= 0 
:= 0 
:= 0 

.- 

* For siRple graph demo. 
# i fde f  GPH-DEMO 

#endif 

p r i va te  ntShape := nShape 

loca l  6nCostVals := C) 
l oca l  anPrWats := 0 

// Max n&r o f  cost-based data values 

// Length o f  semi-mjor axis 
// Temp value 
// Orientat ion angle o f  hot  spot t o  g r i d  
// T e n p  value 
// Rectangular g r i d  long/short ra t i o .  
// T n r p  value 
// Shape, minor/major ax is  
// Total area t o  sanrple 
// Temp value 
// Cost f o r  one semple 
// Tenp  value 
// M i n i m  cost f o r  graph 
// T e n p  value 
// C o s t  increment fo r  graph 
// Temp value 
// A S C I I  data de l im i te r  
// Tenp  value 

// Graph data output f i l e  

// Grid s ize  found 
// Prob. o f  h i t  found 
// Current cost 
// Best estimate o f  cost 
// Nunber o f  sernples required 

// S t e p  s ize  f o r  cost loop 
// Loop C o s t  1 
// Max Loop cost 
// Graph po in t  counter 
// U r i t e  f i l e  header f l a g  
// Status code f o r  graph data f i l e  
// Loop f l ag  
// Canvergwe f l a g  
// Esc key abort 
// Exceeded W X C - I T E R S  f l a g  
// Solvable problem specs f l a g  
// Scratch co tu rn0  
// User key press 
// S t o p  conpiler uarnings 

// Array o f  cost values 
// Array o f  prob values 

// p r i va te  f o r  F10 key funct ion 

i f  cGridType == NIL 
* Input error:  no g r i d  typ passed in. 
re tu rn  (NIL) 
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endi f 

Upcase fur t ion argunent. 
cGridType := upper(cGrid1ype) 

Get screen output f i l e .  
cOutFi Le := GetGphDataFi L e 0  
i f  cOutFi le == N I L  

Esc key abort. 
re tu rn  ( N I L )  

endif 

* Display screen t i t l e .  
D i spT i t 1 e( cGr i dT ype , WI, cOut F i Le, . 1 . I  

do while ! 1Done 
* Make sure header i s  avai lable a t  beg. of each Loop. 
a 6, 2 say "Shape of the e l l i p t i c a l  hot spot..:11 ; 

get m-mtShape p i c t  cMAX-Shape ; 
v a l i d  ErrorUDF(ntShape e= 1.0 .and. ntShape >= 0.05, ; 
IIShape must be t 0.05 and L l.O.ll,len(cMAX-Shape)) 

6I 6,49 say IIShape = short axis/ long axis.18 
a 7,49 say llF1O calculates ax is  from area.11 color(m->C-Help) 
3 7, 2 say "Length of semi-major ax is  .......... , . II . 

get ntSmiMajor p i c t  cMAX-SemiHajor ; 
v a l i d  ErrorUDF(ntSemiMajor > 0.0, ; 
"Length must be > O.O.ll, Len(cMAX-SemiMajor)) 

arm( ) , co 1 ( ) say i i f (m- %Bas i cUni t==I1FI1, I1f til, lldl ) 
61 9,49 say 99.0" f o r  14randant' angles.' 

i f  cGridType == IiR" 
Rectangular gr id.  

get ntAngLe p i c t  cMAX-Angle ; 
i) 8, 2 say IIAngle o f  o r ien ta t ion  t o  g r i d  ...,.... . I1  , . 

v a l i d  ErrorUDF(ntAng1e >= 0 .and. ntAngle e= 90.0 .or. ntAngle == 99,; 
llAngle must be 0' t o  90" o r  99"=random.11,Lm(cCUX_Angle)) 

&I 8,colO say IIolI 

0 8,49 say IIAngle can be 0" t o  90". Use" 
0 9, 2 say I t L o n g  side/short side r a t i o  ......... , 

get ntRecRatio p i c t  cMAX-RecRatio ; 
v a l i d  ErrorUDF(ntRecRatio > 1.0, ; 
IIRatio nust be > l.O.ll,len(cMAX-RecRatio)) 

. I 1  . 

e l s e i f  cGridType == W1 
Square gr id .  

&I 8, 2 say "Angle o f  o r ien ta t ion  t o  g r i d  ....... . I1  , . 
get ntAngLe p i c t  cMAX-AngLe ; 
v a l i d  ErrorUDF(ntAng1e >= 0 .and. ntAngle <= 45.0 .or. ntAngle == 99,; 
IIAngle must be 0" t o  45' or  99"=randam.8",Len(cMAX-Angle)) 

6I 8,colO say 
a 8,49 say ltAngLe can be 0" t o  45'. Use11 

e l s e i f  cGridType == I'T8' 
* Triangular g r id .  a 8, 2 say I1AngLe o f  o r ien ta t ion  t o  g r i d  ....... . I1 , . 

get ntAngLe p i c t  cMX-Angle ; 
v a l i d  ErrorUDF(ntAng1e >= 0 .and. ntAngle <= 30.0 .or. ntAngle == 99,; 
llAngLe must be 0' t o  30' or  W=random.I1, Len(cMAX-Angle)) 

E! 8,col() say l l D 1 '  

a 8,49 say IIAngle can be 0" t o  30". Usell 
endi f 

al0, 2 say V o t a l  area t o  sanple ............... , . I 1  . 
get ntSanpleArea p i c t  cMAX-SenpleArea ; 
v a l i d  ErrorUDF(ntSanpleArea>O.O,laArea nust be > O.O1l,Len(cMAX-SarrpleArea)) 
Orad( ) ,col( ) say i i f (m->cBasicUni t==*IFl l , l l f  tr11,11m218) 

010.25 say "F10 = Acres" color(m->C-Help) 
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a l l ,  2 say I l Individual saRple cost ........... $:Is ; 
get ntSempleCost p i c t  cMAX-SanpleCost ; 
v a l i d  ErrorUDF(ntSenpleCost>O.O,a*Cost must be > O.O**,len(cMAX-SempleCost)) 

get ntMinCost p i c t  cDESIRD-COST t 

v a l i d  ErrorUDF(ntMinCost .= ntSanpleCost, ; 
n l o t a l  cost must be z Sample cost.s8,1en(cDESIRD-COST)) 

p i c t  n999H v a l i d  ErrorUOF(ntCost1ncr > 0 .and. ntCostlnCr <= 500, ; 
%ost increment 0 and L CO0.*8,2) 

a12, 2 say "Mininun cost fo r  graph data.... . .$:la ; 

a14, 2 say "Graph cost increment, 1-500 times sample get ntCostIncr ; 

a?5, 2 sey "Enter colum del imiter,  space or coma best..:" get ctDelim 

a22* a z , n  say say T u 
aZ2,l t o  22,m 

a23,2 say *Wtter = Continue 

set key K-F10 t o  F1O-Key0 
read 
set key K-F10 t o  
nKeyPress := l a s t k e y 0  

* Abort, Write Data, etc... 
do case 

Esc = Abort" + space(44) // erase msg 

case (nKeyPrcss == K-ESC) 
* Esc key pressed 
i f  YN-MsgBox(UAbort current data entry session? Y/Nn) 

L O m  := .T. 
* Close output f i l e .  
close a l ternate 
i f  f i l e s i z e ( c 0 u t F i l e l  < 22 .and. f i les ize(c0utF i le)  > 0 

* No data wr i t t en  t o  t h i s  f i l e ,  erase. 
Note: f i l e s i z e 0  returns a -1 i f  no f i l e  found. 

* 22 i s  jus t  the length of  the f i r s t  line o f  the header. 
A n  aborted, n e ~ l  f i l e  should be just 1 byte, A S C I I  26, Cr t l -2 .  

delete f i Le (cOutFi le)  
endi f 

endi f 

* Enter key or C t r l - Y  pressed. * Save changes t o  s t a t i c  vars. 
nShape := m->ntShape 
nSemiMajor := ntSemiMajor 
rrclngle := ntAngle 
MinCost := ntninCost 
nCostIncr := ntCostIncr 
cDelim := ctDelim 
nRecRatio := ntRecRatio 

* Cost re la ted vars. 
nSenpleArea := ntSaapleArea 
nSanpleCost := ntSampleCost 

scrol1(23,1,23,78) 
setcol  or ( "Vc/Ntt*) // Force b l i nk ing  u i t h  * 
a23.2 say **Calculating@* 
setcolor(m->C-Normal) 
nCo1 := col()+l 
a22,nCol say *I 

W3,nCol say *I ** 

a23,52 say safisc = S t o p  Calculations...1r 
setcursor(SC-NONE) 

case (nKeyPress == K-ENTER .or. nKeyPress == K-CTRL-U) 
tCtrL-W current ly  not docunented.1 

I F i n d  probs. f o r  various costs I--------* 

iil24,nCol say *I I 
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Get loop cost sizes. 
nCostStepSize := nSempleCost * nCostlncr 
nLoopCost1 := MinCost // May la te r  add check on MinCost prob. 

// before entering the loop. 
// A l l o u  maxiMn o f  rMAX-COST-POINTS t r i e s  t o  reach 100% prob. of h i t .  
nLoopCostMax 

* Wri te f i l e  header, only pass parameters needed. 
DutGphDate(~lWriteHeader,cVerDate,cOutFiLe,cGridType,nRecRatio, ; 

nlhape, nSemiMajor, nAngle, nSampleArea, nSampleCost, WinCost, ; 
nLoopCost1 , nLoopCostMax, nCostStepSize) 

* Loop through p robab i l i t i es  f o r  a l l  costs. 
~ 1 1 7 ~ 3 8  say IICalculating graph point :  

:= nLoopCost1 + ((nMAX-COST-POINTS-1) * nCostStepSize) 

o f  I' + ; 
N u n T r  im(nMAX-COST-PO1 NTS) + II max. 

* For simple graphics demo. 
# i fde f  GPH-DEMO 

#endi f 

f o r  nCurrCost = nLoopCost1 t o  nLoopCostMax step nCostStepSize 

anCostVals := C) 
anProbVals := C) 

* Check prob. f o r  current cost. 
@17,63 say str(++nGraphPoint,3) 
nStatus := GetCostProb(nCurrCost, nSemiMajor, nShape, Mngle, ; 

cCridType, nUecRatio, nSampleArea, nSanpleCost, ; 
WCostClst, WSizeFnd, @nPrbHtFnd, WunSampReq) 

* Wri te out data f o r  each cost (or f a i l u r e  msg). 
OutGphDate(lWriteHeader,cVerDate,c0utfile,cGridType,nRecRatiol ; 

nShape, nSemiMajor, Mngle, nSempleArea, nSampleCost, nMinCost, ; 
nLoopCost1, nLoopCostHax, nCostStepSize, ; 
nCostClst, nPrbHtFnd, nGSireFnd, nNunSampReq, nStatus, cDelim) 

* For simple graphics demo. 
# i fde f  GPH-DEMO 

aedd(anCostVals,nCostClst) 
aedd(anProbVals,nPrbHtFnd) 

lyendi f 

* Have ye reached epprox. 100% yet? 
i f  WrbHtFnd > 0.999995 

* Yes, b a i l  out of loop. 
e x i t  

endi 4 

* Esc key abort. 
i f  inkey() == K-ESC .or. nStatus == nSC-ABORTED 

endi f 
e x i t  

next nCurrCost 
* Close output f i l e .  
close a l te rna te  

* Clean up ca lcu la t ing  msg, etc. 
scroll(23,1,23,78) 
a22,nCol say 11-11 

@24,nCol say ll-la 

tone(440,l) 
setcursor(SC-NORMAL) 
close a l te rna te  *----,.------------------------- 

* D m  msg. 
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i f  l a s t k e y 0  == K-ESC .or. nStetus == nSC-ABORTED 
Aborted msg. 

Err-MsgBox(7, "W, Wa Lcul a t  i ons aborted. la, ; 
"Results i n  graph data f i l e :  + c0utFi le) 

e lse 
* Finished msg. 
Err-MsgBox(7 , nMll , V.alculat ions f inished. It, ; 

slResults i n  graph data f i l e :  (8 + cOutFile) 
endi f 

* Sinple graphics demo. 
Rifdef  GPH-DEMO 

#endif 

LDone := .T. 

endcase (LKey == 1 

GraphDemo(anCostVe I s, anProbVa 1s) 

loop 

enddo 
re tu rn  (WIL) 
*** End  of  Func: UriteGphDataO 

*** End o f  standerd code. 

* Simple graphics demo code. 
# i f d e f  GPH-DEMO .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Function GraphDemo(enCostVeis, anProbVats) 
* Simple graph demo. 
* F L i w r  graphics l ib. seems t o  w e  l o t s  o f  lnemory and lock machine. 
* This i s  probably due t o  o l d  version of  Flipper, version 5.0. 

Currently graph w i l l  use no more than l a s t  WAX-G-POINTS avai lab le points. 
#define nMAX-G-POINTS 50 
local  nTR := 5 // T o p  screen row 
loca l  nNunPoints := len(anCostVa1s) 
Local nCurPoint := 0 
Local nFrstPoint := 0 

i f  f (len(anProbVe1s) == nNunPoints) 

Not f o r  external use. 

// Max graph points  

* Error. 
E r r-MsgBox< 7, I*Ent ,  IsError : De t a  a r  rays unequa 1 i n I eng t h . 

endi f 

cts  
i f  AlertBox(7,Ces Yes, Display G r a p h  ll,sl No, Return 9, ; 

"Display simple graph demo?") == 1 

i f  nNunPoints > 0 
* S t a r t  Fl ipper. 

2 coturns of  data t i m s  8 bytes p r  value. 
f 1 ip_init(nNunPoints*2*8) 
set-sayerrr(1) 
* 2 collmns. 
i n i  tdata(2) 
set_tn>e(l,S) 
if nNunPoints <= WAX-G-POINTS 

e lse 

endi f  

for  nCurPoint = nFrstPoint t o  nNwPoints 

next MurPoint  
p l o t 0  

nFrstPoint := 1 

nFrstPoint := nNunPoints - MAX-G-POINTS 

store~data(anCostVals[nCurPointl/lOOO, 1OO*anProbVals[nCurPointl) 
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i nkey( 0) 
textmode() 

No points t o  graph. 

E rr-HsgBox( 10, ITtt, "Error : No points t o  graph. ) 

else  

tone(440, .3)  

e d i  f 
endi f 
return(N1L) 
*** E d  of F w :  CraphDemoO 

#endi f 

*** End of F i l e :  ECPCGrph.Prg 
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// lmlude f i l e s  
# i  nc lude 
#include "Set.Ch" 
#include %etcurs.Cha1 

I nkey . Ch" 

************Ut 

Function H e l p 0  
* F1 help d r i ve r  function. 
loca l  cTnpScn := savescreen(0,0,24,79) 
loca l  cCLr := setcolor(m-~C-Help) 
loca l  nCursor := setcursor(SC-NORWAL) 
loca l  nKey := 0 
loca l  lDone := .F. 
Local Screen := 1 
loca l  cMaxScns := W 
(oca1 Max := vaL(d4axScns) 

// key de f i n i t i ons  
// s e t 0  funct ion clefs. 
// setcursor0 related 

set key K-F1 t o  

do u h i l e  1 LDone 
c l s  
* Display the nth help screen. 
HelpScnN(nScreen, cWaxScns) 

* Turn o f f  any f i l e  output. 
set(-SET-EXTRA,.F.) 

// S t o p  recursion on F1 

a0,O t o  26,79 double 
i f  enpty(set(-SET-EXTRAFILE)) 

else 

endi f 
a23.01 say ; 

Ml,65 say 1*F2=Urite Help Screens t o  Help.Scn" co lor  (m->C-Normel) 

aO1,45 say llUriting Help Screens t o  Help.Scn color (m-.C-Noml) 

Press a key t o  continue... Esc=Return PgUp=Previous8@ + ; 
Is EntcrPNext No.=Pg co lor  (m->C-Normal) 

i323.29 say 
i nkey(0) 

nKey := Lastkey0 

i f  nKey == K-ESC 
* Return. 
lDone := .T. 
leap 

e l s e i f  nKey == K-PGUP .or. nKey == K-UP 
* Go t o  prev. help screen. 
nScreen-- 
nScreen := iif(nScreen.rl,rMax,nScreen) 

e l s e i f  nKey >= asc(lalH) .end. nKey <= asc(cl4axScns) 
* Go t o  page nunber. 
* Note that  esc("ln) == 49, a ~ c ( ~ 2 ~ l )  == 50, etc. 
nScreen := nKey - 48 

* Write he lp  screen t o  UHelp.Scnll f i l e .  
e l s e i f  nKey == K-F2 .and. enpty(set(-SET-EXTRAFILE)) 

Only tu rn  on i f  not on already. 
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set(-SET-EXTRAFILE,11HELP.SCN81, .F.) // .F. OVerUrite 
?? "ELIPGRID-PC Program Help Screen(s)" 
set(-SET-EXTRA,.T.) 

Go t o  next he lp  screen. 
nScreew+ 
nScreen := iif(nScreenw-Hax,l,nScreen) 

// .T. means set extra f i l e  on 
else 

endi f 
enddo 

set(-SET-EXTRAFI LE,8ata) 
setcolor(cC1r) 
setcursor(nCursor) 
restscreen(0,0,24,79,cTrrpScn) 
set key K-F1 t o  H e l p 0  
return(N1L) 
*** End o f  F m :  H e l p 0  

// Close Help.scn f i l e  

............................ 
F u n c t i o n  He 1 pScd(nNun, cMax) 
* Display help screen nunber d u n .  
local  cNun := l t r i r n (s t r (dun ) )  
* Code demonstration exp. date. 
loca l  cDemd)ate := blidemdte() 
cDemd)a t e  : = subst r (cDemoDate, 5,2)+la/Il++r i gh t (cDemo[)ate, 2)+81/"+ 1 e f t  (cDemoDate, 4 )  

a01,02 say "ORNL/GJ ELIPGRID-PC Help Scteen, I' + G N m  + I' of  I' + cMax ; 
co lor  (m-K-Help) 

* F i l e  output. 
set  console o f f  
? 
? 'WRNL/GJ ELIPGRID-PC Help Screen, 1' + cNun + o f  + cMax 
set console on 

i f  ! errpty(set(-SET_EXTRAFILE)) 

endi f 

i f  dun == 1 
* Display screen 1. 
tex t  

ELIPGRID-PC calculates the probabi t ty of detect ing an asswed e l l i p t i c a l  

Usage: EGPC [H I M I F I MF1 

Key Main Menu Options 

target.  

EGPC H u i l l  g ive m r e  information on above options. 

*P 
input f i l e ,  an S I F  input f i l e ,  o r  the screen. 

I IG 
r esu l t s  i n  a h i t  p robab i l i t y  very close t o  a user-specif ied value. 

"S 
semi-major ax is  of the m a t t e s t  hot  spot tha t  can be h i t ,  given user- 
spec i f ied  condit ions. 
current uni ts.  

P robab i l i t y  o f  H i t t i n g  Hot Spotn8 a l lous  input from an ELIPGRID-style 

Grid Size Required, Given Prob.81 determines a g r i d  spacing tha t  

Smallest Hot Spot H i t ,  Given Grid" determines the length o f  the 

The resu l t  i s  returned as an area i n  the 

Cost-Based Grid" determines a g r i d  s ize  tha t  meets the user-speci f ied 
condi t ions f o r  a given cost. 

W Write Cost-Based Graph Data" produces A S C I I  *.DAT f i l e s  f o r  graphing. 
endtext 

e l s e i f  dun == 2 
tex t  
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Input f i l e  formets are: 
(1) ELIPGRID format, a FORTRAN-style format of co lum p a s i t i w .  
Line 1 i s  the t i t l e ,  formet i s  A80. Data values and formats are: 
SemimajorAxis Shape Angle GridSire GridType Orientat ion TargetlD 
F10.2 F 1 O . Z  F10.2 F10.2 I4 I 4  A4 
I f  the g r i d  type i s  3, i.e., rectangular, the long/short side r a t i o  
nust fo l low on the next data l ine u i t h  F10.2 f o m t .  
EOF marker i s  a Shepe > 1.0. 

(2) S i n p l i f i e d  input format (SIF)  removes need for not ing c o l u m  postions. 
Line 1 is the t i t l e .  Data values are i n  saw2 order es ELIPGRID format: 
Smim jo rAx is  Shepe Angle GridSize G r i d T y p  Or ientat ion TargetID 
One or more spaces must separate each data value. 
A n  asterisk, *, may cOmnent out any l ine.  
€OF marker i s  a Shape > 1.0 or  no more data l ines. 

endtext 

e l se i f  nNun == 3 
tex t  

E x q l e  input f i l e  formats fo l lou:  

ELIPGRID fonnat: 
Test4l.In input f i l e ,  12/21/93. (Note: t h i s  i s  l i n e  1, the t i t l e  l ine.) 

[Semi-major Shape Angle GridSize Type Orient. TargetID This l i n e  
1000.0 0.38 22.0 800.0 1 W261 i s  not pa r t  
1250.0 0.50 0.0 1071.57 2 M104 of  an ELIPGRID 
1000.0 0.38 22.0 565.69 3 011261 f i le.] 

2.0 
1250.0 0.50 0.0 1000.0 1 1#104 

9.9 9.9 9.9 9.9 9 9 EOF 

S I F  format: 
Test41.In input f i l e ,  12/21/93. (Note: t h i s  i s  l i n e  1, the t i t l e  l ine . )  

Semi-major Shape Angle GridSize Type  Orient. TargetlD 
1000.0 0.38 22.0 800.0 1 0 R261 

1000.0 0.38 22.0 565.69 3 0 #261 

1Tso.o 0.50 0.0 1000.0 1 1 #lo4 

1250.0 0.50 0.0 1076.57 2 0 #lo4 (Note skeued colums OK.) 

2.0 

endtext 

e l s e i f  nNun == 4 
tex t  

G r i d  types: 
1 = Square 
2 = Triangular ( ca l l ed  hexagonal by Singer). 
3 = Rectangular 

Or ientat ion of target t o  grid: 
0 = Use angle given by data. 

> 0 = Use average of  0 t o  65 degree angles f o r  square gr id.  
Use average of  0 t o  30 degree angles f o r  t r iangular  gr id.  
Use average o f  0 t o  90 degree angles fo r  rectangular grid. 
These average values are ca l l ed  randan by Singer. 

Cost calculat ions:  
These ca lcu lat ions depend on an approximate f o m t a  found in  
(€PA 1989, 9-71. 

Total Are8 

Grid Cel l  Area 
N W r  sanples required = -------------- . Since t h i s  formula i s  

only approximate, the resu l t i ng  cost i s  approximate. 

endtext 



E-62 
Code File: EGPCHelp.Prg 

e l s e i f  nNun == 5 
tex t  

References: 

U.S.EPA. 1989. Methods fo r  Evaluating the Attainment o f  Cleanup Standards 
Volune 1: Soi ls  and So l id  Media, EPA, Uashington, DC. 

Gi lbert ,  R.A. 1987. S t a t i s t i c a l  Methods f o r  Environmental 
Po l l u t i on  Monitoring. Van Nostrand Reinhold, New York. 

Probab i l i t y  of Success in  Locating E l l i p t i c a l  Targets wi th Square, 
Rectanguler, and Hexagonal Grids," Geocm Program 4: 1-16. 

Singer, D.A. 1972. ssELIPGRID, A FORTRAN I V  Program f o r  Calculat ing the 

Further Information: 
Jim Davidson, ELIPCRID-PC program developer. ORNL/GJ, (303) 248-6259. 

endtext 
/*** Remcrved 08/11/94, JRD, program now forces f u l l  leve l  3 correciton. 
@14,03 say Wm-ent ELIPGRID-PC Correction Level = + ; 

@15,03 say IIRm EGPC Help f o r  correct ion Level information.8' ***/ 
@17,03 say 8*Demonstration expirat ion date: 
@rouO,col() say cDemoDate color(m-*C-Error) 
endi f 
re tu rn  (N IL )  
*** End o f  F m :  HelpScnNO 

Func t i on ParamHel p( cVerDa te )  
* Parameter he lp  screen. 
set co lo r  t o  W/N 
c l s  
?? repli(18-1n,80) 
?? "ORNL/GJ ELIPGRID-PC Program, Version: + cVerDate 
? Wsage: EGPC tH I M I F I MFI1# 
? 
? 11 EGPC = Defaults t o  color screen and meters f o r  basic unit." 
? M EGPC Htelp] = Help on cunnand l i n e  perameters, t h i s  screen." 
? 1' EGPC Mtonol = Monochrome input streens.l1 
7 81 EGPC Fteet l  = Use fee t  f o r  basic mit o f  length fo r  screen" 
? 11 input. F i l e  input cen be any consistent unit.Il 
? EGPC MF = Monochrome screens and feet f o r  basic screen unit." 
? 
? 
? Exanple: EGPC HFf8 
? Use monochrome screen, feet  f o r  basic screen unit." 
? rep1 i (Il=ll, 80 ) 
re tu rn  (NIL) 
*** End o f  Func: ParemHelpO 

*** End of F i le :  EGPCHelp.Prg 

NunTrim(m->nElpGrdCor) color (m-,C-Error) 

............................ 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _--- ----_-------------- 
// Fi le:  EGPCScrn.Prg 
// For: ELIPGRID-PC, EGPC.Exe. 
// Purpose: 
// Author: Jim Davidson 
// Prog Started: 04/18/94 
// Last Mod: 09/02/94 
// Note: 
// Hodif icat ions:  
// 08/09/94 Changed name from HotSScrn.Prg t o  EGPCScrn.Prg. 
// 09/02/94 Grid c e l l  area f o r  t r iangu lar  g r i d  nou calculated from rhombus. 
// 
//===='5======51=P========t=================================-==~===~============= 

// Include f i l e s .  
// Clipper supplied include f i les.  
#include nDirectry.Ch" 
ti PIC lude Hlnkey.Chll 
#include lbSet.Ch*l // s e t 0  de f i n i t i ons  
#include *Setcurs .Ch" // se tcursor0  re la ted  
#include s1Box.Ch8a 

// ORNL developed include f i l e s .  
li IX: lude *'EGPC#ax. Ch" // ELIPGRID-PC maximms f o r  screen I/O 

Provides screen input/output related code. 

Fuwrtions are arranged in  alphabetical order. 

This adjusts the EPA forsula fo r  n h r  o f  seRples f o r  tri. gr id.  

// F i l e  i n f o  de f i n i t i ons  
// Key de f i n i t i ons  

// Box drauing constants 

// Defines 
M e f i n e  nPI 3.1415926 // Note tha t  ELIPCRID uses 3.141592 

// User-defined ca~lrnand 
#xcormnand DEFAULT <ThePar# TO <DefaultVal> => ; 

I F  (<TheParem, == NIL); <ThePar#:=<DefaultVal>; ENDIF 

**********.r**********H**t.*+***w****** 

F u n c t i o n  FlO-Key(cProc,nLine,cVar) 
Calculates length of semi-major axis based on area. 

* Calculates m* or f t*  fran acres. 
s t a t i c  nHotSptArea := 25.0 
s t a t i c  nTotalAcres := 10.0 
loca l  nSemiRejor := 0.0 
local nNeuArea := 0.0 
Local cTmpScn 
loca l  GetList := C) 
set key K-FlO t o  
i f  cVar == a1NTSEHIHAJORs8 // Check i f  var i s  ntSemiHajor. 

:= savescreen( 0 , 0,24,79) 

Calculates length o f  semi-major axis based on area. 
scro11(8,49,11,78) 
a 8,49 t o  11,78 
a 9,SO say Convert hot  spot area t o  + ; 

a10,51 say Y n t e r  area:" get nHotSptArea p i c t  cMAX-HotMrea 
arow(),col() say i if(m->cBasicUni t==)1Ft8,sl ft**l,ll m z r l  
read 
i f  lastkey() == K-ENTER 

i if(m-.cBasicUnit==llFsa,tlftsa, % 'I) co lo r  (m->C-Help) 

nSemiMajor := sqrt(nHotSptArea/(nPI * m-witshape)) 
keyboard chr(K-CTRL-Y) + alltrim(str(nScmiHajor)) + chr(K-HM) 

endi f 
e l s e i f  cVar == HNTSAMPLEAREAsl 

* Calculates m* o r  f t z  from t o t a l  sample acres. 
s c r o l l  (1 1,49,14,78) 
911,49 t o  14.78 
iit12.50 say Convert acres t o  + ; 

a13,51 say "Enter t o t a l  acres.:" get nTotelAcres pict cHAX-Acres 
read 
i f  lastkey() == K-ENTER 

iif(m-.cBasicUnit==l~F","ft*l', W *I) + space(7) color (m->C-Help) 

Conversion factors from CRC Handbook o f  Chem./Phs., 1981/B2, p. F-282. 
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nNenArea := ; 

i f  nNeuArea <= WAX-SanpleArea 
i i f (m-~cBasicUnit==11F11,nTotalAcres*4356O.O,nTotalAcres*4~6.85~~ 

keyboard chr(K-CTRL-Y) + alltrim(str(rtNeuArea)) + chr(K-HCW4E) 
e lse  
tone(440,l) 
a13,51 say IIAnsuer t o  large: + NunTrim(nNeuArea) 
i nkey(3) 

endif 
endi f 

sc r o  L L ( 23,1,23,78 1 
323,2 say VaLL F10 from ax is  o r  t o t a l  area f ie lds . "  
tone(440,l) 
i nkey( 2 ) 

else 

endi f 

set key K-FlO t o  FlO-KeyO 
restscreen(O,O,24,79,cTnpScn) 
re tu rn  ( N I L )  
*** End of Func: FlO-KeyO 

Function GetCostGrd(cGridType, cVerDate) 
Searches f o r  a g r i d  s ize  tha t  produces a given cost. 

* Only searches f o r  g r ids  u i t h  L/G ra t i os  between 
* 0.10 and 3.0, i.e., the g r i d  s ize  i s  between L/3 and lO*L. 
* Current ly uses a modif icat ion o f  the b isec t ion  method f o r  root f inding. 

See 0 8 A p p l i e d  N w r i c a l  Analysisn1, 4th Ed., by Gerald and Uheatley p. 7. 
* Input: cGridType = IIS", ooRo8, o r  V1 f o r  square, rectangular, 

* Returns: N I L  
* Error: 

* The spec i f ied  cost o f  sampling uill be mathced by the calculated g r i d  

........................................ 

or  t r iangu lar  grids. 
cVerDate = Version date. 

Aborts i f  cGridType == NIL .  * 

* cost t o  u i t h i n  * < serrplc' cos;. 

#define M X C - I T E R S  25 

s t a t i c  nHotsptArea 
loca l  ntHotSptArea 
s t a t i c  nSemiHajor 
Local ntSemiHajor 
s t a t i c  nAngle 
loca l  ntAngle 
s t a t i c  nRecRatio 
loca l  ntRecRatio 
s t a t i c  nShape 
s t a t i c  nSanpleArea 
Local ntSarrpleArea 
s t a t i c  nSerrpleCost 
loca l  n t S q l e c o s t  
s t a t i c  WesirdCost 
Local ntDesirdCost 
s t a t i c  cOutFi le 

Local n G T y p  
loca l  nGSizeFnd 
loca l  nGLong 
Local M o l  
loca l  nSICanter 
local nRACwnter 
loca l  WrbHtFnd 
local nProbNoHit 
local nCrntAngle 

:= 25.0 
:= nHotSptArea 
:= 2.82 
:= nSemiMajor 
:= 0.0 
:= nAngle 
:= 2.0 
:= nRecRatio 
:= 1.0 
:= 7000 
:= nSanpleArea 
:= 700 
:= nSenpleCost 
:= 200000 
:= nDesirdCost 
:= ooScreen.OuttB 

:= 1 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 1 
:= 0 

// Hax cost search i t e ra t i ons  

// Hot spot area 
// Temp value 
// Length o f  semi-major ax is  
// Temp value 
// Orientat ion angle of hot spot t o  g r i d  
// Temp value 
// Rectangular g r i d  long/short ra t i o .  
// Temp value 
// Shape, minor/major ax is  
// Total area t o  sample 
// Temp value 
// Cost f o r  one sanple 
// Temp value 
// Desired cost 
// Temp value 
// Screen output f i l e  

// Grid type requested 
// Grid s ize  fowd 
// Long side f o r  rec g r ids  
// Scratch coturn() 
// Search i t e ra t i ons  c w n t e r  
// Random angle counter 
// Prob. of h i t  found 
// ProbabiLity of zero h i t s ,  P(0) 
// Current angle, used f o r  obrandmlb angle 
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local nLrgstAngle 
loca l  nProbSun 
local nSmalGrid 
loca l  MoHitSmlGrd 
loca l  nlrwrid 
local WoHitLrgGrd 
Local n ln t rGr id  
local nNoHitlntGrd 
Local n O i f f C o s t  
loca l  nCorrCost 
loca l  MostC ls t  
loca l  nCridCellArea 
local  WunSamples 

* Misc vars. 
loca l  LOutFile 
loca l  LUriteHeader 
loca l  cStatus 
1 oca L lDone 
loca l  LConverg 
loca l  lAborted 
loca l  LPastUaxlt 
Local LOKProb 
loca l  nKeyPress 
loca l  g e t l i s t  

:= 0 
:= 0 
:= 0 
:= 1 
:= 0 
:= 1 
:= 0 
:= 1 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 

:= .F. .- .F. 
:= " ~ 1 1  

:= .F. 
:= .F. 
:= .F. 
:= .F. 
:= .T. 
:= 0 
:= C) 

.- 

p r i v a t e  ntShape := nShape 

i f  cGridType == NIL 

// Largest angle, used fo r  *lrendoiW* angle 
// Sumning var., used f o r  ~%mdotnll angle 
// Small g r i d  s ize  
// P(0) f o r  small g r i d  
// Large g r i d  s ize 
// P(0) for large g r i d  
// Interpolated g r i d  s ize 
// P(0) f o r  in terpolated g r i d  
// Current d i f f .  f r a n  desired cost 
// Current cost 
// Best estimate o f  cost 
// Area of one g r i d  c e l l  
// Nunber of  sanples required 

// Use output f i l e  f l a g  
// Write f i l e  header f l a g  
// Status mg f o r  wtput f i l e  data 
// Loop f l a g  
// Convergence f l a g  
// Esc key abort 
// Exceeded W X C - I T E R S  f l a g  
// Solvable problem specs f l a g  
// User key press 
// Stops compiler uarnings 

// pr iva te  f o r  F10 key funct ion 

* Input error: no g r i d  typ passed in. 
re tu rn  (NIL) 

endif 

Upcase funct ion arguaent. 
cGridType := upper(cGridType) 

Get screen output f i l e .  
cOcltFile := GetScnOutFile(~lOutFile, a1UriteHeeder) 

Display screen t i t l e .  
D i  spT i t le(cGr idType,W1,cOutFi le, lOutF i l e )  

do whi le  ! LDone 
a 6, 2 say 'Shape of  the e l l i p t i c a l  hot spot..:ai ; 

get m-mtshepe p i c t  W - S h a p e  ; 
v a l i d  ErrorUDF<ntShape <= 1.0 .and. ntShape >= 0.05, ; 
'Shape Rust be 2 0.05 and L l.O.ll,len(elUX-Shape)) 

0 6,49 say "Shape = short axis/lang axis.H 
0 7,49 say ulF1O calculates ax is  frm area." color(m->C-Help) 

.U . B 7, 2 say "Length of semi-major axis.......... . 
get ntSemiUajor p i c t  cNAX-SmiUajor ; 
v a l i d  ErrorUDF(ntSemiMajor > 0.0, ; 
"Length m s t  be O.O.B1,Len(cUAX-SemiUajor)) 

&-ow( ), cot ( ) say i i f  (m->cBasidlni t=sHfn, Hf tll,%P) 
0 9,49 say I 

if cGridType == alRnl 

99.0" f o r  18randcmn angles.' 

Rectangular gr id .  

get ntAngle p i c t  cUAX-AngLe ; 

a 8,colO say 
0 8,49 say "Angle can be 0" t o  90". Use" 
a 9, Z say uLong side/short side ratio.... ...... 

.U . a 8. 2 say "Angle o f  o r ien ta t ion  t o  g r i d  ........ 
v a l i d  ErrorLIDF(ntAng1e >= 0 .and. ntAngle <= 90.0 .or. ntAngle == 99,; 
W?gle must be 0' t o  90' or 99"=raKlom.",len(cUAX_Angle)) 

. I 1  . 
get n tRwRat io  p i c t  cW-RecRatio ; 
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v a l i d  ErrorMlF(ntRecR8tio > 1.0, ; 
I'Ratio nust be > 1 . O . " ,  len(cMAX-RecRatio)) 

e l s e i f  cGridlype == laS1a 
* Square gr id.  . I 1  . a 8, 2 say "Angle o f  o r ien ta t ion  t o  g r i d  ........ 

get ntAngLe p i c t  cHAX-Angle ; 
v a l i d  ErrorUDF(ntAng1e >= 0 .and. ntAngle <= 45.0 .or. ntAngle == 99,; 
W y l e  must be 0" t o  65" or  99"=random.11,1en(cHAX_Angle)) 

a 8 ,co to  say 11-11 

a 8,49 say lsAngle can be 0" t o  45'. Useto 
e l s e i f  cCr idTyp == oTol  

* Triangular grid. . I1  . a 8, 2 say %-tgLe of o r ien ta t ion  t o  g r i d  ........ 
get ntAngLe p i c t  cMAX-AngLe ; 
v a l i d  ErrorUDF(ntAng1e >= 0 .end. ntAngle <= 30.0 .or. ntAngle == 99,; 
IIAngle rmst be 0' t o  30" o r  99"=random.",Len(cCU)(-Angle)) 

a 8,colO say 11018 

0 8,49 say ulAngle can be 0" t o  30". Usel! 
endi f 

al0, 2 say "Total area t o  sanple ................ . II . 
get ntSanpleAre8 p i c t  cMAX-SanpleArea ; 
v a l i d  ErrorUDF(ntSanpleArea>O.O,alArea m s t  be > O.O~a,Len(cMAX-SanpleArea)) 
&ow( ),cot ( ) say i i f  (m->cBasicUni t==IIFob, #If t* I#, 9n* a)  

a10,25 say 8oF10 = Acres" color(m->C-Help) 
a l l ,  2 say laIndividual sample ; 

get ntSanpleCost p i c t  cHAX-SanpleCost ; 
va 1 i d  E r rorUDF (nt Sanp LeCos 00 .0  ,ooCost nust be > 0.O1l , 1 en( cMX-Sampl eCost 1 ) 

a12, 2 say IIDesired cost o f  g r i d  ............. $:I1 ; 
get ntDesirdCost p i c t  cDESlRD-COST I 

v a l i d  ErrorMlF(ntDesirdCost >= ntSampleCost, ; 
llTotal cost must be 2 Sample cost.8a,len(cDESIRD-COST)) 

a11,49 say HPrOgram w i l l  search fo r  cost" 
a12,49 say #'with e r ro r  < i 1 sanple cost." 

a22,79 @22, O say say 81 T '1 

i122,I t o  22,711 

a23,2 say "Enter = Continue 

set key K-FlO t o  FlO-Key0 
reed 
set key K-F10 t o  
nKeyPress := l a s t k e y 0  

Abort, Wri te Data, etc... 
do case 

Esc = Abort8* + space(44) // erase msg 

case (nKeyPress == K-ESC) 
* Esc key pressed 
i f  YN-HsgBox(8aAbOrt current data en t ry  session? Y/N") 

i f  lOutFi Le 
* Close out f i l e .  
close a l te rna te  

endi f 
LDone := .T. 

endi f 

* Enter key or  C t r l - W  pressed. 
* Save changes t o  s t a t i c  vars. 
scrolL(13,1,21,78) 
nShape := rn-mtShape 
nSemiHejor := ntSemiMajor 
d n g l e  := ntAngle 
nDesirdCost := ntDesirdCosP 

case (nKeyPress == #-ENTER .or. nKeyPress == K-CTRL-W) 
I C t r l - W  cur ren t ly  not docunented.3 
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nRecRatio := ntRecRatio 

i f  cGridType == 
* &pure gr id .  

nLrgstAngle := 45 
e l s e i f  cGridType == llR1* 

* Rect. gr id.  

nLrgstAngle := 90 
e l s e i f  cGridType == '*TS1 

* T r i .  gr id.  

nlrgstAngle := 30 

nGTYP := 1 
// For *lrandan" angle 

nGTYP := 3 
// For l*rBndomH angle 

nGTYP := 2 

endi f 
// For Hrandom" angle 

Cast re la ted vars. 
nSampleArea := ntSenpleArea 
nSanpleCast := ntSanpleCost 

*---,,------,,--, I Find g r i d  s i r e  f o r  given cost I - - - - - - - - *  
* Belou are g r i d  s i ze  res t r i c t i ons  t o  stay in  reasonable search. 
nSwe 1 G r i d  
* Beloid same as L/G of 0.10. 
nL rgeG r i d 

scro l  1(23,1,23,78) 
setcolor ( uU+/N**l) 
W . 2  say nCatculatingu 
setco Lor (m- >C-Norma 1 ) 
ncol := COlO+l 
il22,nCol say 
a23,ncol say " " 
=,52 say "Est = S t o p  CaLculatians...H 
setcursor( SC-NONE) 

* I n i t i a l i z e  c a n t e r s  
nSlCwnter := 0 // Search i t e ra t i ons  
nRACounter := 0 // Random angle i t e ra t i ons  
314,38 say l*Cost search iterations.: " 
i f  Wngle == 99.0 

endi f 
a17,38 say "Cost search i s  usual ly less" 
i118,38 say "than 16 iterations.** 

* I n i t i a l i z e  flags. 
1Cunverg := .F. // .T. i f  search converges 
LAborted := .F. // .T. i f  Esc key abort 
LPastMaxlt := .F. // .T. i f  past max i t e ra t i ons  
10KProb := .T. // .F. i f  problem can' t  be solved 

Sta r t  searching. 
do whi le I LConverg .and. ! LAborted .and. ! LPastUaxlt .and. LOKProb 

:= 0.33334 nSemiHajor 

:= 10.0 * nSemiMajor 

// Force b l i nk ing  u i t h  * 

a24,nCol say I 

i115,38 say "Randm angle i terat ions:  11 

nSICwnter++ // Increment search counter 
914,64 say NunTrim(nSIComter)+ * * / * I  + ; 

Itrim(str(nMAXC-ITERS)) + maximum." 

GET PROB. AND COST FOR LARGE GRID. 
if lJlngte != 99.0 

* Yon-random s ing le angle case. 
WoHitLrgGrd := ElipGrid(nSemiMajor,nShape,rAngle,nLrgeGrid, ; 

nGTyp, nRecRatio1 
else 

Sun up mul t i p le  angle results, randan case. 
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nProbSum := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

WrobUoHit := ELipGrid(nSemiMajor, nShape, nCrntAngle, ; 
nLrgeGrid, nGTyp, nRecRatio) 

WrobSun := nProbSun + nProbNoHit 
nRACwnter++ 
315,64 say Ltrirn(str(nRACounter)) 
* Esc key abort, only used u i t h  random angles. 
i f  i n k e y 0  == K-ESC 

l A b o r t e d  := .T. 
e x i t  // e x i t  for/next loop 

endi f 
next nCrntAngLe 
i f  LAborted 

endi f 
loop 

* Calculate average. 
nNoHitLrgGrd := nProbSun/(nLrgstAngLe+l) 

endi f 

* Check i f  ye met cost c r i t e r i a  u i t h  large gr id .  
* F i r s t  do area calculat ions. 
i f  cGridType == oaR'8 

* Rect. gr id.  
nGLong := nLrgeGrid * nRecRatio 

Sq. or T r i .  gr id. 
nGLong := nLrgeGrid 

else 

endi f 
Required nunber o f  samples i s  approximate. 

* Based on (EPA. 1889. Wethods f o r  Eval. the Attainment o f  Cleanup 
* Standards Volune 1: So i l s  and Sol id  Medialt, p. 9-7. 
* Calculate g r i d  c e l l  area. 
i f  cGridType == oaT4a 

* Triangular gr id.  
Grid c e l l  area i s  nou, 09/02/94, area o f  the rhombus formed 

* from 2 o f  the equ i la te ra l  t r iangles.  
* A = height base = sin(60") * base base = 0.87 * base-2. 
nGridCelLArea := 0.866025404 * nLrgeGrid * nLrgeGrid 

* Sq. or rec. gr id.  
nGridCellArea := nLrgeGrid * MiLong 

e lse  

endif 
This formula i s  approx. See (EPA 1989, 9-7).  

* Cei l ing  function rounds Mmber o f  samples up. 
nNunSacrples; := ceiLing(nSampleArea/nGridCelLArea) 

nCurrCost := nNunSarrples * nsacrpletost 

* Can ye quit yet? 
M i f f c o s t  := abs(r0esirdCost - nCurrCost) 
i f  m i f f c o s t  nSarrpleCost 

Met er ro r  c r i t e r i a  with current large gr id.  
* E x i t  g r i d  search. 
nCostClst := nCurrCost 
nGSireFnd := nLrgeGrid 
nPrMltFnd := 1.0 - nNoHitLrgGrd 
LConverg := .T. 
LOOP 

endi f 

W i l l  g r i d  s ize  need t o  be larger than 3 * semi-major axis? 
I f  so, an L/G r a t i o  > 3.0 would be required. 

* If f i r s t  search u i th  largest g r i d  can' t  get down bo the 
desired cost, no need t o  search farther.  
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if nSICounter == 1 .and. (nCurrCost r rDesirdtost)  
* Quit searching. 
lOKProb := .F. 
!- 

end1 f 

GET PROB. FOR SMALL GRID.  
i f  Mng le  != 99.0 

* Won-random s ing le angle case. 
nNoHitSmlGrd := ELipCrid(nserniMajor,nSha~,~ngle,nSmelGrid, ; 

nGTyp, nRecRatio) 
e lse 

* Sun up mul t i p le  angle resul ts,  random case. 
nProbSun := 0.0 
for  nCrntAngle = 0 t o  nlrgstAngle 

nProbNoHit := ELipGrid(nSecRiMajor, nShspe, nCrntAngle, ; 
nSmlGrid, nGTyp, MecRatio) 

nProbSun := nPrdsSun + nProb)(oHit 
nRACounter++ 
@15,66 say Itrirn(str(nRAC0unter)) 
* Esc key abort, only used with randcin angles. 
i f  i nkey0  == K-ESC 

endi f  
next nCrntAngle 
i f  LAborted 

end1 f 

* Calculate average. 
nlloHitSmlGrd := nProbSun/(nLrgstAngle+l) 

LAborted := .T. 
e x i t  // e x i t  for /next loop 

!"p 

endi f 

Check i f  ue met cost c r i t e r i a  u i t h  m a l l  gr id .  
* F i r s t  do area calculations. 
i f  cGridType == "RH 

* Rect. gr id.  
nGLong := nSmalGrid * nRecRetio 

e lse 
Sq. or  T r i .  gr id.  

nGLong := nSwelGrid 
endi f  
* Required number of  senples i s  awroxitnete. 
* Based on (EPA. 1889. Wethods f o r  Eval. the A t t a i m t  of Cleanup 
* Standards V o l w  1: Soi ls  and Sol id  Media", p. 9-7. 
* Calculate g r i d  c e l l  area. 
i f  cGr idTyp == l1TU 

* Triangular gr id.  
Grid c e l l  area i s  mu, 09/02/94, area of  the rhornbus formed 

* from 2 o f  the equi la tera l  t r iangles.  
* A = height * base = sin(60") * base * base = 0.87 * base-2. 
nGridCellArea := 0.866025404 * nSmalGrid * nSmalGrid 

* Sq.  or rec. gr id .  
nGridCellArea := nSmglGrid * nGLong 

else 

endi f 
* This formula i s  approx. See (EPA 1989, 9-7). 
* Cei l ing funct ion rounds nunber of  samples up. 
nElunSanples := ceiling(nSanpleArca/nCridCellArea) 

ncurrcost := nNunSerrples * nSanpleCost 

* Can ue quit with current small gr id? 
m i f f c o s t  := abs(n0esirdCost - nCurrCost) 
if m i f f c o s t  < nSampteCost 
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* Met e r ro r  c r i t e r i a  wi th current small gr id.  
* E x i t  g r i d  search. 
nCostClst := nCurrCost 
nGSizeFnd := nSmalGrid 
WrbHtFnd := 1.0 - nNoHitSmlGrd 
LConverg := . T .  
loop 

endi f 

* Vi11 g r i d  s ize  need t o  be smaller than 1/3 * semi-major axis? 
I f  so, an L/G r a t i o  < 1/3 would be required. 
I f  f i r s t  search with smallest g r i d  can't  get up t o  the 

* desired cost, no need t o  search farther.  
if nSICounter == 1 .and. (ncurrcost c MesirdCost) 

* Quit searching. 
LOKProb := .F. 

!- end1 f 

* Bisect ion method, (Gerald and Uheately 1989, 7) 
nIntrGrid := (nLrgeGrid + nSmalGrid)/2 

* GET PROS. AND COST FOR INTERPOLATED GRID. 
i f  Mng le  != 99.0 

Won-random s ing le  angle case. 
MoHi t ln tGrd  := E\ipGrid(nSemil4ajor,nShape,nl\ngle,nlntrGrid, ; 

nGTyp ,  nRecRatio) 
e lse  

Sun up mul t i p le  angle results, random case. 
WrobSun := 0.0 
for  nCrntAngle = 0 t o  nLrgstAngle 

WrobWoHit := ElipGrid(nSemiMejor, nthape, nCrntAngle, ; 
nIntrGrid, nGTyp,  nRecRatio) 

WrobSun := nProbSm + nProbWoHit 
nRACounter++ 
a15,64 say l t r im(str(nRACwnter)) 
* Esc key abort, only used with random angles. 
i f  i n k e y 0  == K-ESC 

endi f 
next nCrntAngle 
i f  LAborted 

endi f  

* Calculate average. 
NoHi t ln tGrd  := nProbSum/(nLrgstAngle+l) 

[ A b o r t e d  := .T. 
e x i t  // e x i t  for/next loop 

LOOP 

endif 

* Check i f  ye met cost c r i t e r i a  wi th interpolated gr id.  
* F i r s t  do area calculat ions. 
i f  cGridType == BBRtl 

* Rect. gr id.  
nGLong := nintrGrid nRecRatio 

Sq. or  T r i .  gr id.  
nGLong := nlntrGrid 

else 

endi f 
Required nurber of semples i s  approximate. 
Based on (EPA. 1889. Wethods f o r  Eval. the Attainment of Cleanup 
Stendards Volune 1: So i l s  and So l id  Media8', p. 9-7. 

* Calculate g r i d  c e l l  area. 
if cGridType == "T" 

Triangular grid. 
Grid c e l l  area i s  n o w ,  09/02/94, area o f  the rhombus formed 
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from 2 of the equi taterat  t r iangles.  
A = height * bese = sin(60") * base * base = 0.87 * base-2. 

nGridCelLArea := 0.866025404 * nIntrGrid * nIntrGrid 

* Sq. or  rec. gr id.  
nGridCellArea := nlntrGrid nGLong 

else 

endi f 
* This fornwla i s  aFprox. See (EPA 1989, 9-71. 
* Cei l ing funct ion rounds rnmber of sanples up. 
nNunSanples := ceiling(nSampleArea/nGridCellArea) 

nCurrCost := nNunSanplcs * nSenpleCost 

Can ye quit with current interpolated gr id? 
m i f f c o s t  := abs(r0esirdCost - nCurrCost) 
i f  M i f f c a s t  nSmpleCost 

* Met e r ro r  c r i t e r i a  wi th current interpolated gr id.  
* E x i t  g r i d  search. 
nCostCLst := nCurrCost 
nGSizeFnd := n ln t rGr id  
WrbHtFnd := 1.0 - nNoHitlntGrd 
LConverg := -1. 
LOOP 

endi f  

Update large or  -11 search g r i d  sizes. 
* This i s  a di f ference from l inear  in terpolat ion and b isect ion 

methods. They look f o r  s ign changes of  f (x) .  In root  search 
* case, f ( x )  values w i l l  be changing about 0.0. 
* Ue look a t  whether our current f (x )  f o r  the in terpolated g r i d  
* i s  larger than the desired value. 
i f  nCurrCost > nDesirdCost 

nSnvelGrid := nIntrGrid 
else 

nlrgeGrid := nIntrGrid 
endif 

* Have we reached mex i terat ions? 
i f  nSICaunthr == W C - I T E R S  

Fai led t o  converge. 
LPastMsxlt := .T. 
!- endl f 

enddo 

- - -  
* Display resul ts.  
setcolor(m->C-Help) 
i f  LPastMaxlt .or. lAborted 

* Fai led t o  converge msg. or Esc key aborted. 
scro 1 1 ( 17,1,21,7'8) 
@17,1 t o  21.78 double 
i f  LPastHaxIt 

918.2 say Fai led t o  color(m-*C-Error) 
e l s e i f  LAborted 

318.2 say 
endif 
319,2 say " Last interpolated g r i d  estimate: 

Calculations abort ed..." color(m->C-Error) 

+ ; 
1 t r i m( s t r( nl nt r G r  i d , 1 2,4 > f 
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@20,2 say Last calculated cost...........: Sin + ; 
ltrim(trens(nNunSenples*nSampleCost,cMAX-TotalCost)) 

e l s e i f  ! LOKProb 
* User input data require g r i d  s ize  out o f  range. 
sc ro l  1(17,1,21,78) 
a17,l t o  21,78 double 
a18,2 say I* Data out o f  range." color(m->C-Error) 
a19,2 say 

a20,2 say I* program. 

Found g r i d  msg. 
sc ro l  L ( 14,1,21,78) 
M3,l to 21,78 double 
i f  cGridType == '*R" 

* Rect. gr id.  
nGLong := nGSizeFnd * nRecRatio 
@14,2 say Grid s ize  found, long side = + ; 

tarow( ),cot ( ) say i i f  (m->cBasi cUni t==IIFII,II f tal, It ml') 
315,2 say Io Grid s ize  found, short s ide = + ; 
1 t r i m (  s t r (nGS i  teFnd, 10,3) ) 

Sq. o r  T r i .  gr id. 
nGLong := nGSireFnd 
@14,2 say I t  Grid s ize  found 

The input data require a g r i d  s ize  tha t  i s  out of + ; 

U i l l  only search f o r  g r i d  sizes betweena1 + ; 
"the search range o f  the" 

L/3 s Grid s 3 L." 
e lse 

1 t r i m (  s t r (nGLong ,IO ,3) ) 

else 

1 t r i m (  s t  r (nGS i zeFnd, 10,3) ) 
endi f 

= I I + .  , 

@row() ,cot()  say i if(m->cBasicUnit==llF1l, ft", I* mal) 

914,49 say "Grid search i terat ions.: + NunTrim(nS1Counter) 
i f  Wngle == 99.0 

endi f 
315,49 say "Random angle i terat ions:  It + NunTrim(nRACounter) 

316.2 say *I Probab i l i t y  of h i t t i n g  hot spot = I* + ; 
1 t r i m (  s t r ( 1 OO*nPrbH t Fnd.6,l) ) + t%g8 

endi f 

i f  nSenpleArea > 0 .and. 1Converg 
* Required rumher of sanples i s  approximate. 

Based on (EPA. 1889. Wethods f o r  Eval. the Attainment of Cleanup 
* Standards Volune 1: Soi ls  and So l id  Media*O, p. 9-7. 
* Calculate g r i d  c e l l  area. 
i f  cGridType == "TI1 

Triangular g r id .  
* Grid c e l l  area i s  now, 09/02/94, area o f  the rhombus formed 
* from 2 of the equ i la te ra l  t r iangles.  

A = height * base = sin(b0") * base * base = 0.87 * base-2. 
nGridCellArea := 0.866025404 nGSizeFnd * nGSizeFnd 

* Sq. or  rec. gr id.  
nGridCellArea := nGSizeFnd * nGLong 

e lse  

endi f 
* This formula i s  approx. See (€PA 1989, 9-71. 
* Ce i l ing  function rounds h r  o f  samples up. 
nNunSemples := ceiLing(nSampleArea/nCridCelLArea) 

818,2 say (I Required mmtxr o f  senples 
ltrim(trans(nWunSamples,cMAX_Senples)) 

ai9,3 say ; 
"Requi red rumher of samples i s  approximate. 

a20,2 say *I Total cost f o r  above rwnber o f  samples = f" + ; 

= " + *  

II color W/RB1* 
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ltrirn(trans(nNuRSmples*nSenpleCost,cHAX-TotalCost)) 
endif  

i f  LOutFile .and. LConverg 
* U r i t e  t o  output f i l e .  

Pass LUriteHeader by reference, UriteData w i l l  update it. 
Y r i  teData(a1Uri tetieader ,cVerDate, cOut F i  le,cGr idType,nRecRat io, ; 

nSemiMajor,nGSizeFnd,nShape,nAngle,nPrbHtFnd,nS~leArea, ; 
nNunSanples ,nSanpleCost 1 

e l s e i f  LOutFiLe .and. CLAborted .or. ! LConverg) 
* U r i t e  data f o r  abort or f a i l e d  t o  converge. 
nGSizeFnd := nIntrGrid 
nPrbHtFnd := 1.0 - nNoHitIntGrd 
cStatus := i i f( lAborted," ABRT48," FAIL") 
YriteData<~lUriteHeeder,cVerDate,cDtFiLe,cGridTy,nRecRatio, ; 

nSemiMajor,nGSizeFnd,nShepe,nAngle,nPrbHtFnd,nSempleArea, ; 
nNunSanples,nSanpleCwt,cStatus) 

endi f 
setcolor(  m-.C-Nom 1 1 

* U i l l  loop back. 
LDone := .F. 

endcase (LKey == ) 

otheruise 

enddo 
re tu rn  (NlL) 
*** E n d  o f  C w :  GetCostGrdO 

...................................... 

Function GetGridSiz(cGridTy, cVerDate) 
* Searches f o r  a g r i d  s i r e  that  produces a given probabi l i ty .  

Uses a modif icat ion of the l inear  in terpolat ion method f o r  nonlinear equation 
root f i nd ing  f o r  most searching. Uses a modif icat ion of  the b isect ion 

* method h e n  searching f o r  sizes producing very s m t l  or  large hot spot 
* miss p robab i l i t i es .  
* by Gerald and Uheatley pp. 5-10. 
* Only searches f o r  gr ids wi th L/G r a t i o s  betueen 
* 0.10 and 3.0, i.e., the g r i d  s i ze  i s  betueen L/3 and 1WL. 
* Input: cGridType = "S", "Rn, or UT" f o r  square, rectangular, * or  t r iangular  grids. 
* cVerOate = Version date. 
* Returns: N I L  
* Error: 
* The speci f ied pr&. of  a h i t  v i11 be matched by the chosen g r i d  t o  u i t h i n  
* i < nERR-CRITERIA. 
* 90.0% i 0.05%. Or 89.55% < calculated value 90.05%. 
#define nERR CRITERIA 0.000499999 // Uorked bet ter  than 0.0005 in  some cases 

See l8Apptied Nunerical Analysis", 4th Ed., 

Aborts i f  cGridType == NIL. 

This corresponds to, e.g., 

#define tWAXIITERS 25 

s t a t i c  nHotsptArea 
local  ntHotSptArea 
s t a t i c  nSmiMajor 
loca l  ntSemiMajor 
s t a t i c  nAngle 
loca l  n t h g l e  
s t a t i c  nRecRatio 
loca l  ntRecRatio 
s t a t i c  nShape 
s t a t i c  nSampleArea 
local ntSenpleArea 
s t a t i c  nSanpleCost 
loca l  ntsamplecost 
s t a t i c  nDesirdProb 
local  ntDesirdProb 
s t a t i c  cOutFile 

:= 25.0 
:= nHotSptArea 
:= 2.82 
:= nSemiMajor 
:= 0.0 
:= nkngle 
:= 2.0 
:= nRecRatio 
:= 1.0 
:= 0 
:= nSanpleArea 
:= 0 
:= nSanpleCost 
:= 95.0 
:= nDesirdProb 
:= g*Screen.Out" 

Local nCfyp := 1 

// Uax search i t e ra t i ons  

// Hot spot area 
// T c n p  value 
// Length of semi-major axis  
// Tamp value 
// Orientat ion angle of  hot  spot t o  grid 
// Tenp value 
// Rectangular g r i d  Long/short r a t i o .  
// Temp value 
// Shape, minor/major ax is  
// Total area t o  sample 
// Tenp value 
// Cost fo r  one saaple 
// T e n p  value 
// Desired p robab i i i t y  
// T e a p  value 
// Screen output f i  l e  

// Grid type requested 
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local  nGSizeFnd 
local  nGLong 
local  nCol 
l o c a l  n S l C w t e r  
Local MACwnter 
loca l  nDesirdoHit  
loca l  nPrbHtFnd 
loca l  nProbWoHit 
Local nCrntAngle 
Local nLrgstAngLe 
loca l  MrobSun 
loca l  nSmalGrid 
Local nNoHitSmlGrd 
local  nDiffSml 
Local nLrgeGrid 
local  nNoHitLrgGrd 
local  nDi f fL rg  
Local nIntrGrid 
local  nNoHitlntCrd 
loca l  n D i f f l n t  
loca l  nGridCel LArea 
loca l  nNunSanplcs 

* Misc vars. 
Local LOutFile 
Local LWriteHeader 
local  cStatus 
loca l  loone 
local  LConverg 
Local LAborted 
Local LPastMaxIt 
local  LWProb 
local  M e p r e s s  
Local g e t l i s t  

:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 0 

:= .F. 
:= .F. 
:= "OK" 
:= .F. .- .F. 
:= .F. 
:= .F. 
:= .T. 
:= 0 
:= 0 

.- 

pr i va te  ntShape := nShape 

i f  c G r i d T m  == NIL 

// Grid s ize  found 
// Long side f o r  rec g r ids  
// Scratch c o l u m 0  
// Search i te ra t ions  counter 
// Random angle counter 
// Desired prob. o f  missing 
// Prob. o f  h i t  fovd 
// Probab i l i t y  o f  zero h i t s ,  P(0) 
// Current angle, used f o r  ~~random84 angle 
// Largest angle, used f o r  "random" angle 
// Sunning var., used f o r  ~%mdomta angle 
// Smell g r i d  s ize  
// P(0) fo r  small g r i d  
// Small g r i d  d i f f  from desired P(0)  
// Large g r i d  s ize  
// P(0) fo r  large g r i d  
// Large g r i d  d i f f  from desired P(0) 
// Interpolated g r i d  s ize  
// P(0) fo r  interpolated g r i d  
// Interpolated g r i d  d i f f  from desired P(0) 
// Area o f  one g r i d  c e l l  
// Nunber o f  sarrples required 

// Use output f i l e  f l a g  
// Write f i l e  header f l a g  
// Status msg f o r  output f i l e  data 
// Loop f lag  
// Convergence f l a g  
// Esc key abort 
// Exceeded M X - I T E R S  f l a g  
// Solvable problem specs f l a g  
// User key press 
// Stops conpi ler  uarnings 

/ /  p r i va te  f o r  F1D key function 

* Input 'error:  no g r i d  typ passed in. 
re tu rn  (NIL) 

endif 

* Upcase funct ion argunent. 
cGridType := upper(cCridType) 

* Get screen output f i l e .  
cOutFile := GetScnOutFile(FllOutFile, 9LUriteHeader) 

Display screen t i t l e .  
D i spT i t  1 e( cGr i dType, mlGtl, cOut F i 1 e, LOut F i le) 

do u h i l e  ! LDone 
Fl 6, 2 say ##Shape o f  the e t l i p t i c a l  hot  ; 

get m-mtShape p i c t  cMAX-Shape ; 
v a l i d  ErrorUDF(ntShape <= 1.0 .and. ntShape >= 0.05, ; 
"Shape must be 2 0.05 and s 1.0.", len(cMAX-Shape)) 

i3 6,49 say IIShape = short axis/long axis.og 
9 7,49 say IIF10 calculates ax is  from area." color(m->C-Help) 
0 7, 2 say "Length o f  semi-major ax is  .......... , 

get ntSemiMajor p i c t  cMAX-SemiMajor ; 
v a l i d  ErrorUDF(ntSemiMajor > 0.0, ; 
"Length rmst be > 0.0.81, len(cHAX-SemiMajor)) 

aroid( ) , co 1 ( ) say i i f  (m- XBas i cUni t==l8Fl8, f t I' , aam18) 

a 9,49 say 1 

i f  ctr id' fype == 8BR81 

.II . 

99.0" f o r  alrandom" angles.' 
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* Rectangular gr id .  

get n t l n g l e  p i c t  CUAX-Angle ; 

0 8,colO say uo81 
a 8,49 say "Angle can be 0' t o  90e. Use" 
a 9, 2 say uLong side/short s ide ratio.. ........ 

get ntRecRatio p i c t  cW-RecRatio ; 
v a l i d  ErrorlJDF(ntRecRatio > 1.0, ; 
URatio nust be > I.O.",lcn(cCUX_RecRatio)) 

. II . a 8, 2 say "Angle of  or ientat ion t o  g r i d  ........ 
v a l i d  ErrorllDF(ntAng1e >= 0 .and. ntAngle <= 90.0 .or. ntAngle == 99,; 
"Angle nust be 0" t o  90" or  99"=randan.11,1en(clUX_Angle)) 

. II . 

e l s e i f  cGridType == m4S1g 
* Square gr id.  
il 8, 2 say "Angle of  or ientat ion t o  g r i d  .U . ........ 

get ntAngle p i c t  cMAX-Angle ; 
v a l i d  ErrorllDF(ntAng1e >= 0 .and. ntAngle <= 45.0 .or. nthgle  == 99,; 
"Angle must be 0" t o  45' or 99"=random.1t,len(cCUX-Angle)) 

a 8 ,co lo  say *lai~ 

a 8,49 say "Angle can be 0" t o  45". 

Triengular gr id.  

Uses1 
e t s e i f  cGridType == 

. II . a 8, 2 say "Angle of o r i en ta t i on  t o  g r i d  ........ 
get ntAngle p i c t  cMAX-Angle ; 
v a l i d  ErrorUDF(ntAng1e >= 0 .and. ntAngle <= 30.0 .or. ntAngLe == 99,; 
"Angle must be 0' t o  30" or  PP"=rendom.",ten(cMw-Anglel) 

il 8,colO say 11111 

a 8,49 say "Angle can be 0" t o  3@. Use' 
endi f 

al0, 2 say UDesired p robab i l i t y  o f  hitting....:" ; 
get ntDesirdProb p i c t  cDESIRD-PR6B ; 
v a l i d  ErrorlJDF(ntDesirdProb >= 10.0 .end. ntDesirdPrch=99.9,; 
18Prob. Mst be 1oX t o  99.9%.n,Len(cDES1RD-PROBII 

a i o , c o i o  say @XU 

a10,49 say "Use 10% t o  99.9X.l1 
a11,49 say U 

312,69 say 
a l l ,  2 say "Total area t o  sample ................ 

Leave area and sanple cost" 
a t  0 i f  cost not desired.Il 

.U . 
get ntSsrrpleArea p i c t  cMAX-Semp~eArea 
Orw(),col() say i i f  (m->cBasicLlni trellFll,llft*ll,tlmlII) 

get ntsatnplecost p i c t  cUAX-SampLcCost 

911,25 say saFIO = Acres" color(m-*C_Welp) 
912, 2 say l~ Ind iv idual  sample cost...........S:ao ; 

a22,79 iJ221 say say "r 
a23,2 say "Enter = Continue 

set key K-FlO t o  FlO-Key0 
read 
set key K-FlO t o  
WeyPress := l a s t k e y 0  

* Abort, Y r i  t e  Data, etc.. . 
do case 

az2,l t o  22.78 

Esc = Abort" + space(&) // erase m g  

case ( M e p r e s s  == I(-ESC) 
* Esc key pressed 
if YM-MsgBox("Abot-t current data ent ry  session? Y/Na4) 

i f  LOutFile 
Close out f i l e .  

close a l ternate 
endi f 
LDone := .T. 

endif 
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case (nKeyPress == K-ENTER .or. nKeyPress == K-CTRL-U) 
* Enter key or  C t r l - W  pressed. 
* Save changes t o  s t a t i c  vars. 
scroll(l3,1,21,78) 
nShape := m-mtShape 
nSemiMajor := ntSemiMajor 
nAngle := ntAngle 
nDesirdProb := ntDesirdProb 
nRecRatio := ntRecRatio 

C C t r l - W  cur ren t ly  not docwnted.1 

i f  cGridType == 81S11 
* Sqaure gr id.  
WTYP := 1 
nLrgstAngle := 45 

e l s e i f  cGridType == onRna 
* R e t .  gr id. 

nLrgstAngle := 90 
e l s e i f  cGridType == V I 1  

T r i .  gr id.  

nLrgstAngle := 30 

nGTYP := 3 

nmP := 2 

endif 

// For 1arandom81 angle 

// For 8Brandomk* angle 

// For 8*randmna angle 

* Cost re la ted  vars. 
nSenpleArea := ntSanpleArea 
nSarrpleCost := ntSanpleCost 

* - - - - - - - - - - - - - - - -  I Calculate g r i d  s ize  f o r  desired prob. I - - - - - - - -*  
nDesirdProb := iif(n[)esirdProbZ=l00.0,99.95,nDesirdProb) 
// Above Left  in code i n  case 100% again used as v a l i d  X. 
nDesirdNoHit := 1.0 - (nDesirdProb*O.Ol) 

Below approx. same as L/G s= 3.0 res t r i c t ion .  
nSme 1 Grid := 0.33334 nSemiMajor 
* Below sem as L/G o f  0.10. 
nL rgeCr i d := 10.0 * nSemiMajor 

sc ro l  1(23,1,23,78) 
setcolor( W+/N*al) // Force b l i nk ing  
W , Z  say l*Calculatingl' 
setcolor(m->C-Nonl) 
ncol := co l ( )+ l  
aZ2,nCol say It 
a23,nCol say I* O I  

a23,52 say "Esc = S t o p  Calculations...a1 
setcursor(SC-NONE) 

a4,nCol say I 
Keep ca lcu la t ing  mtil. er ro r  i s  less than cf 

n S I C m t e r  := 0 // Search i t e r a t  
nRACmter := 0 // Random angle 
a14,38 say "Grid search i terat ions.: 
i f  Wngle == 99.0 

endi f 
317.38 say "Grid search i s  usual ly Less" 
318,38 say "than 16 i terat ions. '* 

a15,38 say "Random angle i te ra t ions :  I* 

R-CRITERIA. 

t era t i ons 
DnS 

LConverg := .F. // .T. i f  search converges 
LAborted := .F. // .Y. i f  Esc key abort 
LPastMaxlt := .F. // .T. i f  past max i t e ra t i ons  
LOKProb := .T. // .F. i f  problem can' t  be solved 
do white ! tConverg .ad .  ! LAbor td  .and. ! LPastMaxlt .and. LOKProb 

nSICwnter++ // Increment search counter 
314,64 say NunTrirn(nSICounter)+ ll/tl + ; 

Ltrirn(str(fWAX-ITERS)) + I( m a x i m m . ~ ~  
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* GET PROB. FOR LARGE GRID. 
i f  Wngle I =  99.0 

* Nun-random s ing le angle case. 
WoHitLrgGrd := ElipGrid(nSemiMijor,nShape,riAngle,nlrgeGrid, ; 

* sun up mul t i p le  angle resul ts,  random case. 
nProbSun := 0.0 
for  nCrntAngle = 0 t o  nLrgstAngle 

nGTyp, nRecRatio) 
e lse 

nPrab)loHit := ELipGrid(nSetniMajor, nlhape, nCrntAngle, ; 
nLrgeGrid, nGTyp, nRecRatio) 

nProbSum := nProbSun + nProb)(bHit 
nRACmter++ 
a15.64 say l t r im(str(nRACanter) l  
* Esc key abort, only used with random angles. 
i f  i nkey0  == K-ESC 

endi f 
next nCrntAngle 
i f  LAborted 

endi f 

lnborted := .T. 
e x i t  // e x i t  for/next loop 

loop 

* Calculate average. 
nNoWitLrgGrd := nProbStmV(nLrgstAngttW1) 

di f 

Check i f  we met e r ro r  c r i t e r i a  wi th large gr id.  
d i f f h r g  := abs(r9esirdWoHit - nNoHitLrgGrd) 
i f  nD i f f L rg  nERR-CRITERIA 

Met e r ro r  c r i t e r i a  wi th current large gr id .  
* E x i t  g r i d  search. 
nGSizeFnd := nLrgeGrid 
nPrbHtfnd := 1.0 - nNoHitLrgGrd 
LConverg := .T. 

!" 
end1 f 

GET PROB. FOR SMALL GRID. 
i f  nAngle != 59.0 

* Won-randan s ing le angle case. 
nMoWitSmlGrd := ElipCrid(nSemiMajor,n5hape,nAngle,~lGr~d, ; 

Sum up mul t i p le  angle resul ts,  random case. 
nPrabSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

nGTyp, nRecRatio1 
else 

nFrobNoHit := ElipGrid<nSerniMajor, nShape, nCrntAngle, ; 
nSnralGrid, nGTyp, nRecRatio) 

nProbSwn := nProbSun + nProbWoHit 
nRACounter++ 
815,64 say ltrirn(str(nRACounter)) 
Esc key abort, only  used ui th  randun angles. 

i f  i n k e y 0  == K-ESC 

endi f  
next  nCrntAngle 
i f  IAborted 

endi f 

Calculate average. 
nNcHitSmlGrd := nProbSun/(nLrgstAngle+l) 

LAborted := .T. 
e x i t  // e x i t  for/next loop 

L o b p  

mdif 
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W i l l  g r i d  s ize  need t o  be smeller than 1/3 semi-major axis? 
* I f  so, an L/G r a t i o  > 3.0 would be required. 

I f  f i r s t  search with smallest g r i d  can’ t  get the 
desired prob. of h i t t i n g ,  no need t o  search farther.  

i f  nSICwnter == 1 .and. (MoHitSmlGrd > nDesirdNoHit) 
* Quit searching. 
LOKProb := . F .  
loop 

endi f 

* Check i f  we met e r ro r  c r i t e r i a  with small gr id .  
nDiffSml := abs(nDesirdNoHit - nNoHitSmlGrd) 
i f  nDiffSm1 < nERR-CRITERIA 

* Ret e r ro r  c r i t e r i a  wi th current small gr id.  
* E x i t  g r i d  search. 
nGSizeFnd := nSmalGrid 
nPrbHtFnd := 1.0 - nNoHitSmlGrd 
LConverg := .T. 
Loop 

endi f 

Get interpolated (or average fo r  small / large probs.) g r i d  size. 
i f  nDesirdlloHit >= 0.04 .and. nOesirdNoHit <= 0.50 

* Forrmla based on a modif icat ion t o  the l inear  in te rpo la t ion  
* method, (Gerald and Wheately 1989, 10) 
* 0.04 arid 0.50 l i m i t s  set by t r i a l  and error.  
nlntrGrid := nLrgeGrid - (nLrgeGrid - nSmalGrid) * ; 

(MoHitLrgGrd - nDesirdNoHit) / (MoHitLrgGrd - MoHitSmlGrd) 
else 

* Bisect ion method, (Gerald and Uheately 1989, 7) 
* Uorks be t te r  than l inear  interp.  on ends of prob. curve. 
nlntrGrid := (nLrgeGrid + nSmslGrid)/2 

end 

GET PROB. FOR INTERPOLATED GRID. 
i f  nAngle != 99.0 

* Yon-random s ing le  angle case. 
MoHi t ln tGrd  := ElipGrid(nSemiRajor,nShape,nAngte,nlntrGrid, ; 

f f i T y p ,  nRecRatio) 
e lse  

Sun up mul t i p le  angle resul ts,  random case. 
nProbSun := 0.0 
fo r  nCrntAngle = 0 t o  nLrgstAngle 

nProbWoHit := ELipGrid(nSemiMejor, nShape, nCrntAngle, ; 
nIntrGrid, nGTyp, nRecRatio) 

WrobSun := nProbSun + nProbNoHit 
nRACounter++ 
a15,64 say l tr im(str(nRACwnter)) 
* Esc key abort, only used with random angles. 
i f  i n k e y 0  == K-ESC 

endi f 
next nCrntAngle 
i f  LAborted 

endi f 

[Aborted := .T. 
e x i t  // e x i t  for/next loop 

LOOP 

* Calculate average. 
WoHitIntGrd := nProbSun/(nLrgstAngLe+l) 

endi f 

* Check i f  ye met e r ro r  c r i t e r i a  wi th interpolated grid. 
n D i f f I n t  := abs(nDesirdlloHit - nNoHitlntGrd) 
i f  n D i f f I n t  < nERR-CRITERIA 

Met e r ro r  c r i t e r i a  w i th  current interpolated gr id.  
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* E x i t  g r i d  search. 
nGSireFnd := nlntrGrid 
nPrbHtFnd := 1.0 - WoHitIntGrd 
1Converg := . T .  
LOOP 

endi f 

Update large or small search g r i d  sizes. 
* This i s  a d i f ference from l inear  in terpolat ion and b isect ion 
* methods. They look fo r  s ign changes of f (x) .  I n  root search 
* case, f (x)  values w i l l  be changing about 0.0. 
* Ue look at  whether our current f (x)  fo r  the interpolated g r i d  

i s  larger than the desired value. 
if nNoHitlntGrd > tQesirdNoHit 

e lse 

endi f  

Have we reeched max i terat ions? 
i f  nSICwnter =E MAX-ITERS 

* Fai led t o  converge. 
LPastMaxIt := .T. 

n l rgeGrid := n ln t rGr id  

nSmalGrid := n In t rGr id  

Leap 
endi f 

enddo 

* Clean up calcu lat ing msg. 
scro l  1(23,1,23,78) 
a22,ncol say H-~i  

a24,nCol say u-*I 

tcme(440,l) 
setcursor(SC-UOREU1) 
* In  case rec. gr id,  get long side. 
&Long := nGSizeFnd * nRecRstio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -I-- - - - - _ - - -  ---e 
* Display resul ts.  
setcolor(m->C-Help) 
i f  LPastMaxIt .or. LAborted 

* Fai led t o  converge msg. or  Esc key eborted. 
scro l  L( 17,l ,Z1,78) 
ai7,i t o  Z I , ~  double 
i f  LPestMaxlt 

D18,Z say I! Fai led t o  converge.n color(m->C-Error) 
e l s e i f  LAborted 

118,Z say I) Calculations aborted.. ." color(m-*C-Error) 
endi f 
al9,Z say Last interpolated g r i d  estimate.: + ; 

Ltrim(str(nIntrGrid,12,4)) 
320,2 say 'I Last calculated prob. of h i t t i n g :  + ; 

1 t r i m( s t r ( 1 OO* ( 1 - nNoH i t I nt Grd) , 1 2,4 ) ) + 8t%11 

* Problem specs. require g r i d  s ize < 1/3 semi-major axis. 
scro11(17,1,21,78) 
a l7 , l  t o  21,78 double 
118,2 say 
919,2 say 

a20,2 say program. U i l l  only search f o r  g r i d  sizes > 1/3 + ; 

* F d  g r i d  msg. 
scro l  1(14,1,21,78) 
a13,l t o  21,78 double 
if cGridType == l1RB8 

e l s e i f  ! LOKProb 

Data out o f  range." cotor(m->C-Error) 
The input data require a g r i d  s i r e  that  i s  out o f  + ; 

"the search range of  the" 

Islength of  semi-major axis." 
e lse 
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Rect. gr id.  
nGLong := nGSizeFnd * nRecRatio 
914,2 say Grid s ize  found, Long side = + ; 

arow(),col() say iif(m->cBesicUnit=="F"," ft", m") 
a15,2 say Grid s ize  found, short s ide = It + ; 
1 tr im(s t r ( n G S i  teFnd, 1 0 3  ) 

* !Sq. o r  T r i .  gr id. 
nGLong := nGSizeFnd 

1 tr im(st r(nGLong, 10,3) ) 

else 

a14.2 say Grid s ize  fwnd = I I + .  
I 

1 t r i m (  s t  r (nGSi  zeFnd, 10,3) 
endi f 

ii)rou(),col() say iif(m->cBasicUnit=="F"," ft", mal) 

a14,49 say "Grid search i terat ions.: + NunTrim(nS1Cormter) 
i f  nAngle == 99.0 

endi f 
@15,49 say Vtandom angle i terat ions:  + NunTrirn(nRACounPer) 

@16,2 say Probab i l i t y  o f  h i t t i n g  hot spot = + ; 
1 tr im(st r( 1 OO*nPrbHt Fnd,6,1) ) + lf%"x" 

endi f 

i f  nSarrpleArea > 0 .and. LConverg 
Required nunber o f  samples i s  approximate. 
Based on (EPA. 1889. *Wethods f o r  Eval. the Attainment o f  Cleanup 
Standards Volune 1: So i ls  and So l id  Media", p. 9-7. 
Calculate g r i d  c e l l  area. 

i f  cGridType == I8Tl1 
* Triangular grid. 

Grid c e l l  area i s  now, 09/02/94, area of the rhombus formed 
fran 2 o f  the equ i la te ra l  t r iangles.  

* A = height * base = sin(60") base base = 0.87 * base-2. 
f f i r idCellArea := 0.866025404 * nGSizeFnd * nGSizeFnd 

?. or  rec. gr id.  
nGridCellArea := ffiSizeFnd nGLong 

endi f 
* This formula i s  approx. See (EPA 1989, 9-7). 

Ce i l ing  function rOuds swnber o f  sanples up. 
MunSanples := ceiLing(nSarrpleArea/nGridCellArea) 

e lse  

818,2 say Required nunkr of sanplee = e * + ;  

ltrim(trans(nWunSenples,cCIAX_Senples)) 

' # R e q u i r e d  nutber o f  sanples i s  approximate. 

ltrim(trans(nNunSanples*nSempleCost,cMAX~lotalCost)) 

a19,3 say ; 

a20.2 say 
color W/RBnl 

Total cost f o r  above nunber o f  sanples = $Ii  + ; 

endif  

i f  lOutFi le .and. lConverg 
* Y r i t e  t o  output f i l e .  
* Pass LVriteHeader by reference, UriteData w i l l  update it. 
YriteData(a~UriteHeeder,cVerDate,c(krtFiLe,cGridType,nRecRatio, ; 

nSemiMajor,nGSizeFnd,nShape,nAngle,nPrbHtFnd,nSanpleArea, ; 
nNunSenples,nSenpleCost) 

e l s e i f  LOutFile .and. (LAborted .or. ! LConverg) 
* U r i t e  data f o r  abort o r  f a i l e d  t o  converge. 
nGSizeFnd := nIntrGrid 
nPrbHtFnd := 1.0 - nNoHitIntGrd 
cStatus := i i f ( lAborted,81 ABRTol,ot FAILvg)  
UriteData(@lUriteHeeder,cVerDate,c0tFile,cGridType,nRecRatiaI ; 

nSemiMajor,nGSizeFnd,nShape,nAngle,nPrbHtFnd,nSampleAree, ; 
~W~Sanp l  es, nSanpleCos t , cS t a  tus 
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endi f 
setcolor(rn->C-Normel) 

* U i l l  loop back. 
1Done := .F. 

endcase (LKey == ) 

otheru i se 

enddo 
re tu rn  (NIL) 
*** E n d  of  Func:  GetGridSizO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Function GetProMlit(cGridType, cVerDate) 
* Calculates p r o b a b i l i t y  of miss ing/h i t t ing hot spot based on 
* Singer's 1972 ELIPGRID algorithm. 
* Input: cGridType = "Sa', "Rn, or "T*' f o r  square, rectangular, * or  t r iangular  grids. 
* cverbate = Version date. 
* Returns: N I L  * Aborts i f  cGridType == NIL. 

s t a t i c  nHotsptArea 
loca l  ntHotSptArea 
s t a t i c  nSemiMajor 
Local ntSeRliMajor 
s t a t i c  nAngle 
loca l  ntAngle 
s t a t i c  MecRatio 
local ntRecRatio 
s t a t i c  nGSize 

loca l  ntGSize 
s t a t i c  nShape 
s t a t i c  nSampleArea 
loca l  ntSeRpleArea 
s t a t i c  nSanpleCost 
loca l  ntSanplecost 
s t a t i c  cOutFi le 

loca l  nGTyp 
loca l  nGLong 
local  nProbNoHit 
Local nPrabOfAWit 
loca l  nCrntAnglc 
loca l  nLrgstAngle 
loca l  WrobSun 
loca l  nGridCellArea 
loca l  nNuaSanples 

* Misc vars. 
loca l  LOutFile 
loca l  LUri teHeader 
loca l  nChoice 
loca l  lDone 
l oca l  nLKey 
local  g e t l i s t  

p r i v a t e  ntShape 

i f  cGridType == N I L  
r e t u r n  (NIL) 

endif 

:= 25.0 
:= nHotSptArea 
:= 2.82 
:= nSemiMajor 
:= 99.0 
:= nAngle 
:= 2.0 
:= nRecRatio 
:= 10.0 

:= nGSize 
:= 1.0 
:= 0 
:= nSanpleArea 
:= 0 
:= nSanpleCost 
: = 9"reen.0utn 

:= 1 
:= nGSize 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 

// Hot spot area 
// Tenp v a l w  
// Length of  semi-major ax is  
// Tenp value 
// Or ientat ion angle o f  hot spot t o  g r i d  
// Temp value 
// Rectangular g r i d  long/short r a t i o  
// Temp value 
// G in Gilbert,  g r i d  spacing 
// Short side, i f  rectanglular g r i d  
// Temp value 
// ulepe, minor/major ax is  
// Total area t o  -Le 
// T m p  value 
// Cost f o r  one sample 
// T e n p  value 
// Screen output f i l e  

// Grid type 
// Long side f o r  rec g r ids  
// Probab i l i t y  o f  zero h i ts ,  P(0) 
// Probab i l i t y  o f  a t  least 1 h i t ,  1-P(0) 
// C u r r e n t  angle, used f o r  Barandan" angle 
// Largest angle, used f o r  l a r a w  angle 
// Sunning var., used f o r  49randolllu angle 
// Area o f  one g r i d  c e l l  
// Umber of  seaples required 

:= .F. .- .F. 
:= 0 
:= . f .  

:= c3 

.- 

:= nShape 

// Use outprt f i l e  f l a g  
// U r i t e  f i l e  header f l a g  

// Loop f lag  

// Staps campiler warnings 

// pr iva te  f o r  F10 key funct ion 

* Upcase funct ion argunent. 
cGridType := upper(cGrid1ype) 

Get screen output f i l e .  
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cOutFile := GetScnOutFile(@lOutFiLe, @LUriteHeader) 

Display screen t i t l e .  
D i spT i t 1 e( cGr i dlype, IIPn), cOut F i 1 e, l O u t  F i 1 e) 

do while ! 1Done 
0 6, 2 say "Shape o f  the e l l i p t i c a l  hot spot..:" ; 

get m-wtshape p i c t  clllAX-Shape ; 
v a l i d  ErrorUDF(ntShape <= 1.0 .and. ntShape .= 0.05, ,- 
O1Shape nust be 2 0.05 and L 1.0.18,1en(cMAX-Shape)) 

a 6,49 say OlShape = short axis/long axis.11 
Gl 7,49 say W O  calculates axis from area." color(rn->C-Help) 

get ntSemiMajor p i c t  cW-SemiMajor ; 
v a l i d  ErrorUDF(ntSemiMajor > 0.0, ; 
"Length Mst be > O.0.l1, len(clUX-SemiMajor)) 

arm( ), co l  ( ) say i i f  (m->cBas i d n i  t==10F81,1af tal, 9 n 1 1  ) 
3 9,49 say *I 99.0' f o r  average o f "  
@10,49 say I nu l t i p le ,  llrandom", angles.' 

i f  cGridType == IBRn8 

0 7, 2 say "Length o f  semi-major axis...... .... . 11 , . 

Rectangular grid. 

get ntAngle p i c t  cPIAX-Angle ; 

a 8,colO say llo*I 

0 8,49 say 8nAngle can be 0" t o  90'. Use" 
a 9 ,  2 say "Length o f  short s ide of rect. grid:" ; 

0 8, 2 say ooAngle of o r ien ta t ion  t o  g r i d  ....... . II , . 
v a l i d  ErrorUDF(ntAng1e >= 0 .ad .  ntAngle <= 90.0 .or. ntAngle == 99,; 
ooAngle must be 0" t o  90" or  99'=random.B1,Len(cMAX-Angle)) 

get ntGSize p i c t  cMAX-Size ; 
v a l i d  ErrorUDF(ntGSize >= ntSemiHajor/3, ; 
I'Grid s ize  nust be z Semimajor axis/3.0.a~, len(cW~GSire))  

arow( 1, cot ( ) say i i f  (m->cBasi cUni t==IaFll,I1f t a l ,  llmll) 

get ntRecRatio p i c t  cMAX-RecRatio ; 
v a l i d  ErrorUDF(ntRecRatio > 1.0, ; 
"Ratio must be > l.O.'l,Len(cMAX-RecRatio)) 

a10, 2 say ItLong si&/short s ide rat io.  ........ . I1 , . 

e l s e i f  cGridType == alS1l 
* Square grid. 
a 8, 2 say "Angle o f  o r ien ta t ion  t o  g r i d  ....... . I1  , a 

get ntAngle p i c t  cMAX-Angle ; 
v a l i d  ErrorUDF(ntAng1e .= 0 .and. ntAngle e= 45.0 .or. ntAngle == 99,; 
81Angle nust be 0' t o  45" or 99"=random.11,1en(cW_Angle)) 

a 8,coio say 11011 

8,49 say laAnglo can be 0' t o  45'. Use11 
0 9, 2 say "Length o f  any si& o f  square grid.:" ; 

get ntGSize p i c t  cMAX-GSize ; 
v a l i d  ErrorUDF(ntGSize .= ntSemiHajor/3, ; 
"Grid s i t e  mist be z Semimajor a~ is /3 .0 .~~ ,1en(cW_tS ize ) )  

aroid( ) ,cot ( ) say i i f  (m->cBasicUni t==aoFol,18f tll,lWa) 
e l s e i f  cGridType == I1T8# 

* Triangular g r id .  
0 8, 2 say ##Angle o f  o r ien ta t ion  t o  g r i d  ....... . I1  , . 

get ntAngle p i c t  cWAX-AngLe ; 
v a l i d  ErrorUDF(ntAng1e 7= 0 .and. ntAngle <= 30.0 .or. ntAngle == 99,; 
"Angle must be 0" t o  30° or PP'=random.ll,len(cMAX_Angle)) 

a 8 ,co lo  say lloll 

0 8,49 say "Angle can be 0- t o  30". Use1' 
8 9, 2 say "Length o f  side o f  t r iangu lar  grid.:" ; 

get ntGSize p i c t  cMX-GSize ; 
v a l i d  ErrorUDF(ntGSite >= ntSemiMajor/3, ; 
"Grid s ize  m s t  be z Semimajor axi~/3.0.~~,Len(cMAX_GSize)) 

aroid( ),cot ( ) say i i f  (m->cBasicUni t==t1F81, #If t11,8ama'l 

endi f  

011,49 say I( Leave area and sample cost" 
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@12,19 say It a t  0, i f  cost not desired.ni 
all ,  2 say IaTota1 area t o  sanple ............... , 

get ntSanpleArea p i c t  &AX-SampleArea 
arm( ) ,cot ( ) say i i f  (m- >c8as icUni t==I(F*', 

+I, . 
t zli, *W ") 

all,25 say n n F I O  = Acres" color(m->C-Help) 
ill2, 2 say HIndividual senple cost ........... $:ti ; 

a22* a22,n O say say T H u 
ar2,l t o  22,m 

=3,2 say "Enter = Continue 

set key K-FlO t o  F1O-Key0 
read 
set key K-F10 t o  
nLKey := l a s t k e y 0  

* Abort, U r i t e  Data, etc... 
do case 

case (nLKey == K-ESC) 

get ntS4RpleCost p i c t  cMAX-SenpleCost 

Esc = Abortni + space(44) // erase lnsg 

* Esc key pressed 
i f  YN-MsgSox(UAbort current data ent ry  session? Y/N") 

i f  L O u t F i l e  
* Close out f i l e .  
close a l ternate 

endi f  
l O o n e  := .T. 

endif 

* Enter key or  C t r l -U  pressed. 
* Save changes t o  s t a t i c  vars. 
scro l  1(13,1,21,78) 
nShape := m-mtShape 
nSemiMajor := ntSemiMajor 
Wngle := ntAngle 
nGSi t e  := ntGSire 
nGLong := *Size // U i l l  correct  f o r  rec g r i d  beLou 
nRecRatio := ntRecRatio 

case (&Key == K-ENTER .or. nLKey == K-CTRL-U) 
K t r l - U  cu r ren t l y  not docunented.1 

i f  cGridlype == Va 
Sqaure gr id .  

MTYP := 1 

* Rect. gr id .  no := 3 
*Long := &Size * nRecRatio 

* T r i .  gr id.  

e l s e i f  c t r i d l y p e  == "Rn 

e l s e i f  cGridlype == "TIi 

"GTW := 2 
end1 f 

* Cost re la ted  vars. 
nSanpleAree := ntSanpleArea 
nSaepleCost := ntSanpteCost 

*---,,,,,--,----- I Calculate p robab i l i t y  o f  no h i t ,  P(0) I--------* 
i f  n h g l e  != 99.0 

* Calcualte f o r  a s ing le angle. 
nProbNo,H i t := E 1 i pGr id(nSemiMa jor , nShape, nAng le, nGS i ze, ffilyp, ; 

scrol  1(13,1,21,78) 
a14,02 sayacalculating average f o r  mu l t i p le  angles, i.e., nnrandom8a 

Calculate f o r  aversge of  mu l t i p le  angles, i.e., nlrendomH choice 
* i n  Singer's 1972 ELIPGRID. 

nRecRat i 0 )  

else 

I 
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i f  n G T y p  == 1 

e l s e i f  n G T y p  == 2 
nLrgstAngle := 45 

* For t r iangu lar  g r i d  (hexagon). 
nLrgstAngle := 30 

For rectangular gr id.  
nLrgstAngle := 90 

e l s e i f  n G T y p  == 3 

endi f 
Sun up mul t i p le  angles resul ts.  

nProbSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

nProbNoHit := ElipGrid(nSemiMajor,nShape,nCrntAngle,nGSize, ; 
nGTyp,  nRecRatjo) 

nProbSun := nProbSun + nProbNoHit 
next nCrntAngle 

* Calculate average. 
nProbNoHit := nProbSun/(nLrgstAngle+l) 

endi f * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

* Display resul ts.  
setcolor(m->C-Help) 
scrolL(14,1,21,78) 
313,l t o  21.78 double 
nProMfAHit := 100 * (1.0 - nProbNoHit) 
@14,2 say le Probab i l i t y  of h i t t i n g  a t  least once 

@16,2 say II Probab i l i t y  of NOT h i t t i n g  hot spot 

* I f  applicable, d isplay cost. 
i f  nSanpleArea > 0 

s t r ( nProbOf AH i t ,6,1) +ls%li 

s t  r( 100*nProbNoH i t ,6,1) + u%sl 

= " + ;  

= I I + .  , 

* Required nunber o f  samples i s  approximate. 
* Based on (EPA. 1889. 9Iethods fo r  Eval. the Attainment o f  Cleanup 
* Standards V o l a  1: So i ls  and So l id  MediaR1, p- 9-7. 

Calculate g r i d  c e l l  area, 
i f  cGridType == V I 1  

* Triangular g r id .  
Grid c e l l  area i s  nou, 09/02/94, area o f  the rhombus fornted 
from 2 o f  the equ i la te ra l  t r iangles.  

* A = height * base = sin(@") base * base = 0.87 * base-2. 
nGridCellArea := 0.866025404 f f iSize nGSize 

Sq. or  rec. gr id.  
nGridCelLArea := *Size * ff i long 

endi f 
* This formula i s  approx. See (€PA 1989, 9-7). 
* Ce i l ing  function rounds nunber o f  samples up. 
nNunSarrples := ceiling(nS~leArea/ffiridCellArea) 

else 

@18,2 say Required nunber o f  sanples = I # + ;  

ai9,3 say ; 

ia20,2 say le Total cost for above nwber o f  samples = SIa + ; 

ltrim(trans(nNunSemples,cMAX-Samples)) 

I 8 R e q u i r e d  nunber o f  samples i s  approximate. M color tRU/RB1a 

ltrim(trans(nNunSanples*nSempleCost,cMX_TotalCost)) 
endi f 

i f  LOutFile 
Write t o  outplt f i l e .  
Pass LWriteHeader by reference, UriteOata u i l l  update it. 

UriteData(@lUriteHeader,cVerDate,cOutFile,cGridType,nRecRatio, ; 
nSemiMajor,nGSite,nShape,rrAngle,nProbOfAHit/lOO,nSampleArea, ; 
nNunSamples,nSanpleCost) 
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endi f 
setcolor(m->C-Normal) 

otherwise 
U i l l  loop back. 

lbone := .F. 
endcase (nLKey == ) 

enddo 
set a l ternate t o  
re tu rn  (NIL) 
*** E n d  o f  F u r :  GetProbHitO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Function GetSmallestArea(cGridType, cVerDate) 
* Searches for  smallest hot  spot s i ze  that produces a eiven pro$abil ity. 
* Current ly uses a modif icat ion of  the b isect ion method f o r  root f inding. 
* See "Applied Nunerical Analysisaa, 4th Ed., by Gerald and Uheatley p. 7. 
* Only searches f o r  hot spots wi th L/G r a t i o s  betueen 
* 0.10 and 3.0, i.e., the hot spot semi-major axis size, L, 
* i s  between 0.1 * G and 3 * G, where G i s  given g r i d  size. 
* Input: cGridType = W1, "RH, or V a l  fo r  square, rectangular, * or  t r iangular  grids. 
* cVerDate = Version date. 
* Returns: NIL 
* Error: Aborts i f  cGridlype == NIL. 
* The speci f ied prob. o f  8 h i t  w i l l  be matched by the chosen hot spot t o  w i th in  
* f < nERR-CRITERIA. This corresponds to, e.g., 
* 90.0% t 0.05%. O r  89.95% < calculated value 90.05%. 

s t a t i c  nAngle 
loca l  ntAngle 
s t a t i c  nRecRatio 
l o c a l  ntRecRatio 
s t a t i c  nGSire 

loca l  ntGSize 
s t a t i c  nShape 
s t a t i c  nSampleArea 
local  ntSanpleArea 
s t a t i c  nSanplcCost 
loca l  ntSamplecost 
s t a t i c  rOesirdProb 
local  ntDssirdProb 
s t a t i c  cOutFiLe 

local nGTyp 
local  nHS-L-Fnd 
loca l  nGLong 
local  M o l  
local nS1CoLater 
local nRACounter 
loca l  nDesircINdit 
local nPrMtFnd 
local  nProbWdit 
loca l  nCrntAngle 
loca l  nLrgstAngle 
l o c a l  nProbSm 
Local nSmelHS-L 
loca l  WoHitSrnlHSL 
local rOif fSml 
1 oca 1 nl rgeHS-L 
local  nNoHitLrgHSL 
local  nDi f fLrg 
loca l  nIntrHS-L 
loca l  nMoHitlntHSL 
local  r D i f f I n t  

:= 0.0 
:= nAngle 
:= 2.0 
:= nRecRatio 
:= 10.0 

:= nGSize 
:= 1.0 .- 0 
:= nSenpleArea 
:= 0 
:= nSanpleCost 
:= 95.0 
:= nDesirdProb 
:= HScreen.OUtaa 

:= 1 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 1 
:= 0 
:= 0 
:= 1 
:= 0 

.- 

// Orientat ion angle of  hot spot t o  g r i d  
// T e a p  value 
// Rectangular g r i d  long/short ra t io .  
// Temp value 
// G in Gilbert ,  g r i d  spacing 
// Short side, i f  rectanglular g r i d  
// Temp v a l w  
// Shape, m ino rha jo r  axis 
// Total area t o  sanple 
// T e ~ p  v a l w  
// Cost f o r  one sanple 
// Temp value 
// Desi red probabi 1 i t y  
// Tenp value 
// Screen output f i l e  

// Grid type requested 
// Hot spot L value fowd, semi-major axis  
// Long side f o r  rec gr ids 
// Scratch c o l u m 0  
// Search i t e ra t i ons  counter 
// Randm angle counter 
// Desired prob. of missing 
// Prob. of h i t  found 
// Probab i l i t y  o f  zero h i ts ,  P(0) 
// Current angle, used f o r   randan an" angle 
// Largest angle, used f o r  ~~randumaa angle 
// Suuning var., used f o r  ~~randtnn" angle 
// Small t r i a l  hot spot semimaj axis ten. 
// P(0) fo r  small hot spot 
// Small hot spot d i f f  from desired P(0)  
// Large hot spot s ize 
// P(0) f o r  large hot spot 
// Large hot spot d i f f  from desired P(0) 
// Interpolated hot spot s ize 
// P ( 0 f  f o r  interpolated hot spot 
// Interpolated hspot d i f f  from desired P(0) 
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local  nGridCellArea := 0 
local  nNunSwrples := 0 

* Misc vars. 
local  LOutFile := .F. 
local  LWriteHeader := .F. 
local  cStatus := l l ~ "  

Local LDone := .F. 
local  l tonverg := .F. 
local LAborted := .F. 
local  LPastMaxlt := .F. 
l oca l  LWProb := .T. 
local  M e p r e s s  := 0 
local  g e t l i s t  := 0 

// Area o f  one g r i d  c e l l  
/ /  Nunber o f  samples required 

// Use output f i l e  f l a g  
// Write f i l e  header f l a g  
// Status msg f o r  output f i l e  data 
// L o w  f lag  
// Convergence f l a g  
// Esc key abort 
// Exceeded MAX- ITERS f l a g  
// Solvable problem specs f l a g  
// User key press 
// S t o p s  conpiler uarnings 

p r i va te  ntShape := nShape // pr iva te  f o r  F10 key funct ion 

i f  cGridlype == N I L  
* Input error:  no g r i d  typ passed in. 
re tu rn  (N IL )  

endi f 

Upcase function argunent. 
cGridTn>e := upper(cGridType1 

* Get screen output f i l e .  
cOutFi le := GetScnOutFiLe(@lOutFile, 8LWriteHeader) 

* Display screen t i t l e .  
DispTitle(cGridType,llS1l,cOutFile, LOutFi le )  

* Get input data. 
do while ! LDone 

a 6, 2 say "Shape o f  the e l l i p t i c a l  hot spot..:Io ; 
get m-mtShape p i c t  cWX-Shape ; 
v a l i d  ErrorUDF(ntShape <= 1.0 .and. ntShape >= 0.05, ; 
"Shape must be z 0.05 and i l.O.ot,len(cMAX-Shape)) 

3 6,49 say "Shape = short axis/ long axis.o1 
a 8.49 say 99.0" f o r  aBrandmll angles.' 

i f  cGridType == 9oR81 
* Rectangular gr id.  

get ntAngle p i c t  cMX-Angle ; 

a 7,co to  say 11-11 

a 7,49 say %ngle can be 0" t o  W'. 
8 8, 2 say "Length o f  short side o f  rect .  grid:" ; 

get ntGSize p i c t  cWX-GSize ; 
v a l i d  ErrorUDF(ntGSize >= 0, ; 
"Grid s ize  must be > O.O.l",len(cMAX-GSize)) 

arou( ),cot() say i i f  (rn->cBasicUni t==l'F'',llftl',llm'') 

get ntRecRatio p i c t  cMAX-RecRatio ; 
v a l i d  ErrorUQF(ntRecRatio 1.0, ; 
Vta t io  nust be > l.O.ll,len(c-RecRatio)) 

a 7, 2 say "Angle o f  o r ien ta t ion  t o  g r i d  ....... . II , . 
v a l i d  ErrorUDF(ntAng1e >= 0 .and. ntAngle <= 90.0 .or. ntAngle == 99,; 
W-igte nust be 0' t o  90" or PP"=ra~.l',len(cMAX-Angle)) 

Use" 

0 9 ,  2 say "Long side/short s ide ratio......... .I* , I 

e l s e i f  cGridType == YP 
Square gr id.  

8 7, 2 say "Angle o f  o r ien ta t ion  t o  g r i d  ....... . I1  . , 
get ntAngLe p i c t  cMAX-Angle ; 
v a l i d  ErrorUDF(ntAngle >= 0 .and. ntAngLe <= 45.0 .or. ntAngle == 99,; 
%ngle must be 0" t o  45" or  99'=random.",Len(cWX_Angle)) 

a 7,colO say lloll 

0 7,49 say Wngle can be 0" t o  45'. Use8' 
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il 0, 2 say "length of  any s ide of square grid.:" ; 
get ntGSize p i c t  cMAX-GSize ; 
v a l i d  ErrorUDF(ntGSire >= 0, ; 
" G r i d  s i r e  nust be > O.O.n,len(cWAX-GSizel) 

aroid( ),cot ( ) say i i f  (m-.cBasicUni t==gV, IIf tI8,Wi) 

e l s e i f  cGridType == +Tu 
* Triangular gr id.  
0 7, 2 say 'Angle of  or ientat ion t o  g r i d  ....... .' . , 

get ntAngle p i c t  cnAX-Angle ; 
v a l i d  ErrorUDF(ntAngle >= 0 .and. ntAngle <= 30.0 .or. ntAngle == 99,; 
Wngle must be 0" t o  30" or W=rendotn.i*,Len(W-Angle)) 

a 7,colO say ""(I 

Gl 7,49 say 'Angle can be 0" t o  30". Use" 
a 8, 2 say 'Length of  s ide of  t r iangular  grid.:" ; 

get ntGSire p i c t  cMAX-GSire ; 
v a l i d  ErrorUDF(ntGSize >= 0, ; 
"Grid s ize w s t  be > O.O.ll,len(cHAX_GSize)) 

Zlrou( 1, cot ( ) say i i f (m- WBas i cUni t==a*Fll, #If t" , HmN) 
endi f  

al0, 2 say "Desired p robab i l i t y  of hitting....:" ; 
get ntDesirdProb p i c t  cDESlRD-PROE ; 
v a l i d  ErrorUDF(ntDesirdProb >= 10.0 .and. ntDes 
IIProb. w s t  be 10% t o  99.9%.", len(cDES1RD-PROE) 

iillO,col() say +XB1 
i)10,49 say T.ke 10% t o  9 9 . 9 x . g a  ///, E r r o r  
@11,49 say Leave area and senple costu 
912,49 say 81 a t  0, i f  cost not desired." 
a l l ,  2 say 'Total area t o  sample ............... , * 11 . 

rdProt.%=99.9,; 

removed 03/31/94 

get ntSanpleArea p i c t  MAX-SBapleArea 
arouo,col()  say i i f  (rn->cBasicUni t==HFai,Hf tzH,W IO 

get ntSwplcCost p i c t  cW-SanpleCost 

@11,25 say "FlO = Acres" color(m->C-Help) 
Zl12, 2 say " Indiv idual  seAple cost...........$:*@ ; 

ii122,79 a22, say say "r u 
@22,1 t o  22.78 

&?3,2 say "Enter = Continue 

set key K-FlO t o  FlO-KeyO 
read 
set key K-FlO t o  
M e p r e s s  := l a s t k e y 0  

* Abort, Wri te Data, etc... 
do case 

Esc = Abort' + space(lr4) 

case (nKeyPress == K-ESC) 
Esc key pressed 

// erase rnsg 

i f  YN-Msgox(bWmrt current data ent ry  session? Y/NIi) 
i f  LOutFiLe 

* Close out f i l e .  
close a l ternate 

endi f 
tDone := .T. 

endif 

* Enter key or  C t r l -U  pressed. 
* Save changes t o  s t a t i c  vars. 
scro l  L(13, 1,21, 78) 
nShepe := m->ntShape 
nAngle := ntAngle 
nDesi rdProb := ntDesi rdProb 
nRecRatio := ntRecRatio 

case (nKeyPress == K-ENTER .or. M e p r e s s  == K-CTRL-U) 
[ C t r l - U  current ly  not docunented.1 
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i f  cGridType == llS1l 
* Sqaure gr id .  
aTYP := 1 
nLrgstAngLe := 45 

e l s e i f  cGridType == 1 1 ~ "  

Rect. gr id.  

nLrgstAngle := 90 
e l s e i f  cGridType == I1TI1 

* T r i .  gr id.  

nLrgstAngle := 30 

:= 3 

nwP := 2 

endi f 

// For IIrandoml@ angle 

// For I1randomal angle 

// For 11random81 angle 

Cost re la ted  vars. 
nSampleArea := ntSanpleArea 
nSanpleCost := ntSampleCost 

e - - - - - - - - - - - - - - - -  I F i n d  smallest area h i t  wi th given prob. I - - - - - - - -*  
nOesirdProb := iif(nOesirdProb==100.0,99.95,nDesirdProb) 
// Above l e f t  in  code i n  case 100% again used as v a l i d  X .  
nOesirdNoHit := 1.0 - (nDesirdProb*O.Ol) 
* Belov s m  as L/G <= 3.0 res t r i c t i on .  
nSm 1 HS-L := 0.1 * nGSire 
* Below same e -  L/G o f  0.10. 
nLrgeHS-L := 3.0 * nGSixe 

scrolL(23,1,23,78) 
setcol  or(W+/N*tl) // Force b l i nk ing  
W . 2  say  calculating" 
setcolor(rn->C-Normal) 
ncol := COl()+l 
a22,ncoi say 11 11 

a23,ncot say 11 14 

a23,52 say IIEsc = S t o p  Calculations.,.11 
setcursor(SC-NONE) 

* Keep  ca lcu la t ing  until e r ro r  is Less than nERR-CRITERIA. 
nSICounter := 0 // Search i t e ra t i ons  
nRACanter := 0 
a14,38 say llSearch iterations...... . . I1 

i f  Wngle == 99.0 

endi f 
a17,38 say llHot spot search i s  usual ly Lessa1 
318,38 say @#than 16 iterations.11 

lConverg := .F. // .T. i f  search converges 
Mborted := .F. // .T. i f  Esc key abort 
LPastMaxIt := .F. // .T. i f  past mix i t e ra t i ons  
LOKProb := .T. // .F. i f  problem can' t  be solved 
do whi le ! LConverg .and. ! lAborted .and. ! LPastMaxIt .and. LOKProb 

nS I Counter++ // Increment search counter 
314,154 say NunTrim(nSICounter)+ 11/11 + ; 

ltrirn(str(rMAX-ITERS)) + It maxinxm.ll 

a24,nCol say 11 I *e 

// Randm angle i t e ra t i ons  

a15,38 say slRandom angle i terat ions:  

GET PROB. FOR HOT SPOT. 
i f  nAngle != 99.0 

* Won-random s ing le  angle case. 
nNaHitLrgHSL := ElipGrid(nLrgeHS-L, nShape, nAngLe, nGSize, ; 

* Sun up n u l t i p l e  angle resul ts,  randon case. 
nProbSun := 0.0 
f o r  nCrntAngLe = 0 t o  nLrgstAngle 

nGTyp, nRecRatio) 
e lse  
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nProkUoHit := ElipGrid(nLrgeHS-L, rkihape, nCrntAwle, ; 

nProbSun := nProbSun + nProbNoHit 
nRACwnter++ 
915,66 say ltrim(str(nRACwnter)) 
* Esc key abort, only used u i t h  randam angles. 
i f  inkey() == K-ESC 

f f i t i re ,  nGTyp, nRecRatio) 

L A b r t e d  := .T. 
e x i t  // e x i t  for/next loop 

endi f 
next nCrntAngle 
i f  LAborted 

endi f 
LOOP 

* Calculate average. 
WoHitLrgHSL := nProbSun/(nLrgstAngle+l) 

endi f 

M i l l  hot spot s ize need t o  be larger than 3*G? 
* I f  so, an L/C r a t i o  
* I f  f i r s t  search u i t h  largest hot spot can't get the 
* desired prob. of h i t t i n g ,  no need t o  search farther.  
i f  nSlCowter == 1 .and. (nNoWitLrgHSL > r0esirclNoHit) 

3.0 would be required. 

* Q u i t  searching. 
LOKProb := .F. 
loop 

endi f  

Check i f  we met er ror  c r i t e r i a  wi th large hot spot. 
r O i f f L r g  := abs(nDesirdNoHit - nNoHitLrgHSL) 
i f  nDi f fLrg < nERR-CRITERIA 

* Met e r ro r  c r i t e r i a  u i t h  current large hot spot. 
* E x i t  search. 
nHS-L-Fnd := nLrgeWS-L 
nPrbHtFnd := 1.0 - nNoHitLrgHSL 
LConverg := .T. 
loop 

endi f 

GET PROB. FOR yv\LL HOT SPOT. 
i f  d n g l e  != 59.0 

* Won-rendcrn s ing le angle case. 
nNoHitSmlHSL := ElipCrid(nSmalHS-L, nShap, d n g l e ,  nGSize, ; 

* Sun  up mul t i p le  angle results, rendom case. 
nPr&un := 0.0 
f o r  nCrntAngte = 0 t o  nLrgstAngle 

nGTyp, nRecRatio) 
e l se  

nProbWoHit := ElipGrid(nSmalHS-L, nShape, nCrntAngle, ; 

nProbSun := nPrDbSun + nProkUoHit 
nRACanter++ 
a15,64 say Itrim(str(nRACounter1) 
* Esc key abort, only used with randan angles. 
i f  i n k e y 0  == K-ESC 

LAborted := .T. 
e x i t  // e x i t  for/next Loop 

nGSize, nGTyp, nRecRatio) 

endi f 
next nCrntAngle 
i f  LAborted 

endif 
LOOP 

* Calculate average. 
nNoHi tSmlHSL := nProbSun/(nLrgstAngle+l) 
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endi f 

* Check i f  ue met er ro r  c r i t e r i a  u i t h  small hot spot. 
r9iff-l := abs(nDesirdNoHit - nNoHitSmlHSL) 
i f  m i f f - 1  < nERR-CRITERIA 

* Met e r ro r  c r i t e r i a  w i th  current small hot spot. 
* Ex i t  search. 
nHS-L-Fnd := nSmalHS-L 
WrbHtFnd := 1.0 - nNoHitSmlHSL 
lConverg := .T. 
!- end1 f 

Get interpolated hot spot size. 
Bisect ion method, (Gerald and Uheately 1989, 7) 

nlntrHS-L := (nLrgeHS-L + nSmalHS_L)/Z 

* GET PROB. FOR INTERPOLATED HOT SPOT SIZE.  
i f  nAngle != 59.0 

Non-random s ing le  angle case. 
nNoHitlntHSL := ElipGrid(n1ntrHS-L, nthape, nAngle, nGSize, ; 

nGTyp, nRecRatio) 
e lse 

* Sun  up mul t i p le  angle resul ts,  random case. 
nProbSun := 0.0 
f o r  nCrntAngle = 0 t o  nLrgstAngle 

nProbNoHit := ElipGrid(n1ntrHS-L, nshape, nCrntAngle, ; 

r9robSun := nProbSun + nProbNoHit 
nRACounter++ 
915.64 say l tr im(str(nRACwnter)) 

Esc key abort, only used u i t h  random angles. 
i f  i nkey0  == K-ESC 

nGSize, nGTyp, nRecRatio) 

[Aborted := .T. 
e x i t  // e x i t  for/next loop 

endi f 
next nCrntAngle 
i f  lAborted 

endi f 

* Calculate average. 
MoHitIntHSL := nProbSun/(nLrgstAngle+l) 

loop 

endi f 

* ?heck i f  we met er ro r  c r i t e r i a  u i t h  interpolated hot spot. 
nDi ' f Int := abs(nDesirdNoHit - nNoHitIntHSL) 
i f  n D i f f l n t  < nERR-CRITERIA 

* Met e r ro r  c r i t e r i a  w i th  current interpolated hot spot. 
* E x i t  search. 
nHS-L-Fnd := nIntrHS-i. 
nPrbHtFnd := 1.0 - nNoHitIntHSL 
LConverg := .T. 
Loop 

di f 

Update large o r  small search hot spot sizes. 
This i s  a d i f fe rence from Linear in te rpo la t ion  and b isec t ion  

* methods. They look f o r  s ign  changes o f  f (x) .  I n  root search 
case, f (x )  values w i l l  be changing about 0.0. 
Ue look a t  uhether our current f (x )  f o r  the interpolated g r i d  
i s  smaller than the desired value. 

i f  nNoHitIntHSL < nDesirdNoHit 

e lse 
nLrgeHS-1 := nlntrHS-L 

nSmalHS-L := nIntrHS-L 
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endi f 

* Have ue reached m x  i terat ions? 
if nSICwnter == M - I T E R S  

Fai led t o  converge. 
LPastMaxIt := .T. 
!e end1 f 

enddo 

* Clean up calcu lat ing msg. 
s c r o l l  (23 , 1 ,23,78) 
@2t,nCol say 
G124,nCol say u-I~ 

tOne(U0,l) 
setcursor(SC-NWAL) 
i f  cGridType == "R" 

* In case rec. gr id,  get long side. 
// nGLong := nHS-L-fnd nRecRatio 
//ERROR i n  05/09/94 Beta // 
nGLong := nGSize * nUecRatio 

endi f * - - - - - - - - - - - - - -*------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

* Display resul ts.  
setcolor(m-~C-Help) 
i f  LPastMaxlt .or. LAborted 

* fai led t o  converge msg. or  Esc key aborted. 
scro l  1(17,1,21,7'8) 
917,l t o  21,7'8 double 
i f  1PastMaxIt 

a18,2 say Fai led t o  color(m->C-Error) 
e l s e i f  lAborted 

ill8,2 say Calculations aborted..." color(m-zC-Error) 
endi f 
P19,2 say Last interpolated hot spot estimate: + ; 

1 t r i m (  s t  r (nl nt r HS-L ,12,4 1 ) 
aZ0,2 say It Last calculated prob. of h i t t i n g .  ..: + ; 

1 tr im(s tr( loo*( 1 -MOW i t IntHSL ) ,12,4) > + 
e l s e i f  ! LOKProb 

* Problem specs. requires hot spot > 3 g r i d  size. 
scro11~17.1,21 ,f8) 
917,l t o  21,78 double 
a18,2 say 
al9,2 say 

Z0,2  say 

* Found g r i d  msg. 
scro l  l(l4,1,21,78) 
313,l t o  21,78 double 

Move over t o  t i n e  up = signs. 

Data out o f  range." color(m->C-Error) 
The input data require a hot spot that  i s  out of 

"the search range of  the" 
program. 

"length of g r i d  sire." 

+ ; 

Y i l t  only search f o r  hot spot s 3 * " + ; 

else 

a11,2 say " Area of  smellest hot spot h i t  = u + ; 
ltr im(str(nP1 * nHS-L-Fnd-2 nShape,lO,l)) + ; 
i if (m->cEas i cljni tsr1'FB1 , 

i f  cGridType == #*AU 
* Rect. gr id.  
i115,2 say Given g r i d  s i re ,  long side = + ; 

arou(), cot()  say iif(m-zcEesicUnit=='lFH,U ft", I' m") 
a16,2 say 11 Given g r i d  size, short s ide 
ltrim(str(ffiSize,lO,3)) 

* Sq. or  T r i .  gr id.  

f t ", m* I ) )  

1 t r i m t s t r (  ffiLong, 10,3)) 

= + ; 

else 

D16,2 say " G r i d  s i r e  = ' a + ;  
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ltrim(str(nGSize,lO,3)) 
endi f 
arm(), col()  say iif(m->cBasicUnit==llF1',ll ft", mal) 

* Wove over t o  l i n e  up = signs. 

1 t r i m (  s t r (rDes i rdProb,6,1) ) + 1%14 

917,2 say Given p robab i l i t y  o f  h i t t i n g  = Io + ; 

914.49 say "Search iterations... ... : 
i f  Wngle == 99.0 

endi f 

+ NunTrim(nSICounter1 

a15,49 say llRandom angle i terat ions:  + NunTrim(nRACounter) 

endi f 

i f  nSempleArea > 0 .and. LConverg 
* Required nunber of semples i s  approximate. 
* Based on (EPA. 1889. 94ethods f o r  Eval. the Attairment o f  Cleanup 

Standards Volme 1: Soi ls  and So l i d  Media", p. 9-7. 
Calculate g r i d  c e l l  area. 

i f  cGridType == V1 
* Triangular grid. 
* Grid c e l l  area i s  now,  09/02/94, area o f  the rhombus formed 

from 2 of the equi lateral  tr iangles. 
A = height * base = sin(M)") base base =.0.87 * base-2. 

nGridCellArea := 0.866025404 * nGSire * nGSize 

* 3. gr id.  
nGridCellArea := nGSize * nGSize 

* Rec. g r id .  
// 
//ERROR i n  05/09/94 Beta 
nGridCellArea := &Size &Long 

e l s e i f  cGridType == W4 

else 

nGridCellArea := nHS-L-Fnd * nGLong 

endi f 
* This formula i s  approx. See (EPA 1969, 9-7). 
* Ce i l ing  funct ion r d s  nunber of  samples up. 
nNunSarrples := ceiLing(nSenpleArea/nCridCe~LArea) 

B18,2 say It Required rnn-ber o f  sanples = I I + .  , 
1 t r i m (  t rans(nNunSamples, cHAX-Senpl es) ) 

919,3 say ; 
nRequired nunber o f  sanples is approximate. 

320,2 say II Total  cost f o r  above Mmber of  samples 
ltrim(trans(nNunSempcrples*nSempleCost,cF-TotalCost)) 

color lW/RBoa 
= SI1 + ; 

endi f 

i f  LOutFile .and. LConverg 
Wri te t o  output f i l e .  

* Pass LWriteHeader by reference, UriteDate w i l l  @ate it. 
UriteDeta(@lWriteHeader,cVerDate,cOutFile,cGridType,nRecRatio, ; 

nHS-L-Fnd,nGSize,nShape,nAngle,nPrbHtFnd,nSanpleArea, ; 
nNunSamples , nSampl eCost ) 

e l s e i f  LOutFile .and. ( L A b o r t e d  .or. ! LConverg) 
U r i t e  data fo r  a b r t  o r  f a i t e d  t o  converge. 

nHS-L-Fnd := nlntrHS-L 
nPrbHtFnd := 1.0 - nNoHitIntHS1 
cStatus := i i f ( l A & r t e d , 4 a  ABRT81,01 FAIL")  
UriteData(alWriteHeeder,cVerDate,cOutFile,cGridType,nRecRatio, : 

nHS-L-Fnd,nGSize,nShape,Wngle,nPrbHtFnd,nSanpleArea, ; 
nNunSmples,nSampleCost,cStatus) 

endi f 
setcolor(m->C-Normal) 

* W i l l  loop back. 
LDone := .F. 

endcase (LKey == ) 

otherwise 

enddo 
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re tu rn  (N IL )  
*** End o f  Func: GetSmallestAreaO 

........................................................................ 

Function UriteOata(lUriteHeader,cVerOate,c0tFile,cGridType,nRecRatio, ; 
n S m i  Major ,nGSi ze, nShape, tMngle,nProbH i t , nSenpleArea, ; 
n)(unSanples,nSatrpleCost, cstatus) 

* U r i t e  header op t iona l l y  based on LUriteHeader, then wr i t e  a l i n e  o f  
* data t o  cOutFiLe. 
* IUriteHeedcr i s  passed in by reference, then updated by UriteOataO. 
de fau l t  cStatus t o  WKol 

set console o f f  
set a l te rna te  on 
i f  LUriteHeader 

?? IlOutput fran ORNL/GJ ELIPGRID-PC Program Version: 
? " F i l e  name.: + cOutFile 
? "Created on: + dtoc(date0) 
? "Input f i l e :  F r o m  screen" 
? 
? "Grid Type Semi-mjor Axis Gridspace Shape" + ; 

? 11 i n  Rel. Units (L/G) i n  + ; 

+ cVerDate 

*I Angle Prob. H i t t i n g  Area Samples cost/ Total" 

i if(m->cBasicUni t==t8Faa,nFeet *1,Weters14) + " II + . I 

I1 + . deg 1 .O-P(O) , 
i i f ( m - , ~ B a s i d l n i t = = " F ~ , ~ f t ~ " , ~ ~ l '  ) + ; 

(rounded up) Sample Sample Cost 
LUriteHeeder := .F. 

endi f 

U r i t e  a l i n e  o f  data. 
i f  cGridType == USH 

e l s e i f  cGridType == uRtl 

e l s e i f  cGridType == Tn 

endif  

* U r i t e  data f ie lds .  
?? trens(nSemiMajor/nGSize,cMAX-Ltd;) + space(8) + ; 

+ space(6) + ; 

ls+t rans(r\l\ng le, W - A n g  1 

? "Square *I + space(8) 

? a4Rectangular, *I + trans(nRecRatio,cMAX-RecRatio) + 14/1 

? sTr iengular + space(8) 

t rans(nGS i ze,cMAX-GSi ze) 
trans(nShape,&AX-Shepe) + space(3) + ; 
i i f (Wng l e=*, URendorn", 

trans(nProbHit,cMAX-ProbHit) 

* U r i t e  QnABRTon or  "FAIL". 
?? cStatus 

* U r i t e  cost re la ted  info.  
?? trans(nSampleArsa,cMAX_SenpleArea) + 

) + ; 
S p a C C ( 4 )  + ; 

i f  cStatus != sWKn* 

e l s e i f  nSmpleArea > 0 

u + ; 
trans(nWunSanples,cnAX_Samples) + la+; 

trans(nSanpleCost,~-SanpleCost) + + ; 
trans(n)tunSenples * nSeapleCost,cMAX-TotalCost) 

endif  

se t  a l te rna te  o f f  
set  console on 
re tu rn  (NIL) 
*** End  o f  F w :  Uri t fXJataO 

*** End o f  F i le :  EGPCScrn.Prg 
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APPENDIX F 

EGGRAPH SOURCE CODE 

The first page of this appendix contains sample make and link files for EGGRAPH. 

The remaining pages contain all the main code and subroutines in one file. 
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Sample Make and Link Files for EGGRAPH 

// F i l e  .... : EGGraph.rmk 
// Purpose.: Make f i l e  for EGGraph program, G.Exe. 
// Compiler: Cl ipper 5.2 
// Author..: Jim Davidson 
// Started.: 05/05/94 
// Last Hod: 08/26/96 
// Conpiler Suitches belou: 
// /A = Automatic declarat ion of publ ics/privates as m a r s .  
// /B = Include debugging info., delete t h i s  su i tch  f o r  f i n a l  exe. 
// /N = No automatic main proc., must be used for f i l e - u i d e  var declarations. 
// /Q = Quiet, suppress Line nunber display. 
// /U = Uarn o f  embiguous var references. 
/ / /V = Treat a l l  ambiguous var references as dynamic vars, not as f ie lds.  

"e: \EGGraph .OBJil: :\CLI PPER2\ED I TOR\EGGraph\EGGraph .PRGI1 
e:\Clipper C:\CLIPPERZ\EDITOR\EGGraph\EGGraph /A/N/P/V/U /Oe:\ /Te:\ /Ie:\ 

"e: \G.EXE": "e: \EGGraph .OBJii 
e:\blinker aC:\CLIPPERZ\EDITOR\EGGraph\EGGraph.LNK 

# F i l e  .... : EGGraph-Lnk 
# Purpose.: B l inker  response f i l e  f o r  EGCreph Program with Flipper Librar ies 
# Conpiler: Cl ipper 5.2 
# Author..: Jim Davidson 
# Started.: 05/05/94 
# Last Mod: 08/26/94 
b l inker  incremental o f f  
b l inker  message noblink 
# BeLou i s  obj source f i l e  
f i l e  e:\EGCraph 
output e:\g 
l i b  e:\clipper 
Lib e:\ct 
l i b  e:\extend 
Lib e:\terminaL 
# l i b  e:\dbfntx 
# l i b  e:\cld 
search e: \ f l ip5 
search e:\cl ips0 
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// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

Program..: EGGraph-Prg, G.exe. 
Purpose..: Sirrple graphics demo program f o r  ELIPGRID-PC. 
Version..: 1.0 
Author...: Jim Davidson 
Started..: 04/28/94 
Last Mod.: 09/06/94 

F i l es  .... : EGGraph.prg 

Notes....: Compiler = Clipper 5.2d 

Modif icat ions: 
09/06/94 A d d e d  nLUseDefaultF := .F." f o r  e r ro r  msg *IN0 data values foundsa 

This f i l e  only. 

Linker = B l inker  3.0 

t o  force f i l e  select ion box t o  pop-up. 

// Include f i l e s  
# i  nc lude mlInkey.ChU 
#i nc 1 ude alCo 1 ors  . Ch" 
# i  nc 1 ude I1D i rec try. chaf 
#include laBox.Chla 

// 
// 
// 
// 

// Generic defines (may not a l l  be Used) 
#define BELL1 chr(7) // 
#define BELL2 chr(7) + chr(7) // 
#define CR-LF chr( l3)  + chr( l0)  
#define SC-NORMAL 1 // 
#define LINESIZE 80 // 

// User-defined ca~~ends  

key de f i n i t i ons  
Color de f i n i t i ons  
F i l e  i n f o  de f i n i t i ons  
Box drawing constants 

Er ror  B e l l  
P r in t i ng  done bell 

Normal cursor (under1 ine) 
Buffer t i n e  s ize  

# x c m n d  DEFAULT <TheParem, TO U)efaultVal7 =7 ; 
I F  (<ThePerenu == NIL); <ThePar&:=cbefeultVal,; EWDIF 

* Currently graph w i l l  use no more then Last WAX-G-POINTS avai lable points. 
#define nHAX-G-WlNTS 50 

* Belov f o r  colors 
s t a t i c  C-Normal := C-UHT-BLU // Normal screen colors 
s t a t i c  C-HighLght := C-CYN-BLU // Current s W i r  color 
s t a t i c  C-Help := C-UHT-MAG // Help screens 
s t a t i c  C-Error := C-UHT-RED // Error screens 

* HP L J t t  I V  ( I I I ? )  C m n d S .  
#define HP-RESET chr(K-ESC) + "Eam 
* Belou defined on HP LJ I V  PCL Typeface L i s t  printout from tes t  menu. 
* F o n t  i s  l i n e  p r i n t e r  in te rna l  font 48 f o r  HP LJ I V .  
#define HP-LINE-PRINTER-I48 C ~ ~ ( K ~ E S C ) + ~ ~ ( ~ ~ U ~ ~ + C ~ ~ ( K ~ E S C ) + ~ ~ ( S O ~ ~ ~ . ~ ~ ~ ~ ~ . ~ ~ O S O M ) T ~ ~  

F u n c t i o n  Ma in0  
Uain module o f  program 

** Define main()ls Local vars. 

// Max graph points 

*==55=5t==t=l+=====t============= I Main ................................. 

Local LDcne 
loca l  c l n F i l e  
Local clnPath 
loca l  nHandle 
loca l  nKeyPress 
local nTR 
loca l  cGrphData 
loca l  cCurLine 
loca l  nCurLine 

:= .F. // Ma in0  loop done f l a g  
:= 'Greph.DatIt // Default input f i l e  
:= HI1 

:= 0 // F i l e  handle 
:= 0 
:= 5 
:= 1111 

:= HI1 

:= 0 

// Input f i l e  path 

// I n k e y 0  value of  a keypress 
// T o p  screen rim 
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Code File: EGGraph.Prg 

local  nCurPoint 
local  nNunlines 
local  nNtmPoints 
local  nLineNun 
Local nDataLines 
loca l  nFrstPoint 
loca l  n X M i n  
l oca l  nYMin 
local  nxlnc 
local  WMax 
local  WaxGVaLw 
Local nLMargin 
loca l  nCh 
l oca l  LBadFile 
loca l  1UseDefaultF 
l oca I cDOSCdL i ne 
local  cDOSChar1 
loca l  ancostvats 
loca l  anProbVels 
loca l  acText 

Local GetList 

:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= 0 
:= -1 
:= -1 
.- -1 .- -1 
:= 0 
:= 32 
:= 0 
:= .F. 
:= .T .  
:= 1111 

:= 1111 

:= 0 
:= 0 
:= 0 

:= 0 

.- .- 

// Graph X-axis m i n  value, -1 = auto rnin 
// Graph Y-axis m i n  v a l w ,  -1 = auto m i n  
// Graph X-axis inc, -1 = auto inc 
// Graph X-axis max value, -1  = auto max 
// Graph x of max data value 

// Use defaul t  f i l e  f l a g  
// DOS c-nd l i n e  parens 

// Define t o  stop corrpiler warnings 

Local HP-HorzSire := 640 
Local HP-VertSize := 480 
Local HP-LeftX := 231 
Local HP-Lefty := 4454 
loca l  HP-RghtX := 7800 
l oca l  HP-RghtY := 10130 
local  HP-HorrOrg := 1150 
loca l  HP-VertOrg := -500 
Local HP-Percent := .80 
* Make s t a t i c  below so w i l l  not have t o  open fonts a l l  the time. 
* ( I f  decide t o  c a l l  repetively.) 

F o n t l  and 2 are pos i t i ve  font handles from font-openO. 
s t a t i c  F o n t l  := -1 // F o n t l  used below i s  1'RMN7-25.@11 
s t a t i c  Font2 := -1 // Font2 used below i s  %S2-22.@1a 
s t a t i c  Font3 := - 1  // Font3 used below i s  11RMN8-15.W 

c l s  

// See HP-Units0 i n f o  i n  Fl ipper 
// manual, p. 7-10. 

* Get DOS carmand t i n e  parameters. 
cDOSCmdLine := upper(dosparam0) 
cDOSCharl := Left(alLtrim(cDOSCmdLine),l) 

i f  ll/HBn S CDOSCdLine .or. I1?l1 S cDOSCmdLine .or. cDOSCharl == B"Hal 
* Help parem. passed. 
ParamHclp(VER-DATE) 
quit 

endif 

I f  S cDOSCmdLine 
Get f i l e  name. 

c InF i l e  := Ltrim(cD0SCMDLine) 
i f  ! f i le (c1nF i le )  

E ~ ~ - H S ~ B O X ( ~ , ' ~ E " ' , ~ ~ E L I P G R I D - P C  Graph Program1', ; 
"Error: F i l e  not ; 
IIFile.: 9 c InF i le )  

lUseDefeultF := .F. 
endi f 

i f  sl/F1l S cDOSCmdLine .or. cDOSCharl == l'F1l .or. ! f i le (c1nF i le )  
e lse 

Use f i l e  selector. 
LUseDefaultF := .F. 

endi f 
i f I*/Mli $ cDOSCdL ine  
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* UMlochrome parera. p~ssed. 
* Black on white f o r  LCD screens. 
C-Nonnel := C-ELK-UHT // Normal screen colors 
C-HighLght := C-UHT-BLK // Current s u M i r  color 
C-Help := C-UHT-BLK // Help screens 
C-Error := C-UHT-BLK // Error screens 

endi f 
endi f 

* Get d r i ve  and path program s ta r t s  in. 
cInPath := aLltrim(diskname() + n:a + s\la + c u r d i r o )  

set escape on 
set scoreboard o f f  
set  b e l l  o f f  
set confirm on 
set urap on 

do whi le ! LDone 
setcolor(C-Norml) 
c l s  

// Reset i n  case Looping back 

* Get f i l e  name i f  not using defaul t ,  Craph.dat. 
i f  ! LUseDefault 

cInPath := padr(clnPath,64) 

M,O t o  4.79 d o h l e  
aO1, 2 say W-ogram. ... : EGGraph-ExeU 
iK)1,61 say Vers ion:  Is + MR-DATE 
aO2, 2 say sfiPurpose....: Sitrple demo of a graph program f o r  ELIPGRID-PC.lg 
W3, 2 say "Note ....... : F i l e  selector on ly  l i s t s  *.DAT f i les.81 
a3,63 say "Est key t o  Ex i t "  color(C-Helpf 

nTR := 6 
OnTR,Ol t o  nTR+4,67 
ihTR+l, 2 say 

color(C-Help) 
i3nTR+3, 2 say 

Get desired d r i ve  and path 
keyboard chr(K-END) 
aTR+2, 3 get clnPath p i c tu re  Wa8 
read 
clnPath := alltr im(c1nPath) 
set  key K-CTRL-F1 t o  

i f  Lastkey0 == K-ESC 

endi f  

* Check f o r  suhdir 
i f  !SubDir(cInPath) 

* --- --- Get subdir f o r  input f i l e  === * 

Enter d r i ve  and path of  ELIPGRID-PC graph data f i l e . "  ; 

Do NOT enter f i l e  name.#@ coLor(C-HeLp) 

LDone := .T. 
loop 

E r r - M ~ g B o x ( n T R + 5 , * ~ E ~ * , ~ W i r  path: In + aLltrim(clnPath), ; 
"Could not be found! Try again.", ; 
"612 sure you did not enter the f i l e  na~ne.~'l) 

LOOP 
endi f  

* Put a a\a on end i f  not there already. 
c I nPa t h  : = c 1 Wath + i i f ( r i g h t  (c 1 nPa th  ,1 sn18, r \a)  

*=====IS= Get input F i l e  ======* 
* Pop up Get f i l e  box 
s c r o l l  (nTR+5,0, nTR+19,79) 
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c lnF i l e  := GetFileBox(nTR+5,5,nTR+lS,NIL, clnPath + "*.DAT") 

i f  l as tkey0  == K-ESC .or. ecrpty(cInFi1e) 

endi f 
Loop 

endi f 

Put  a on end i f  not there already. 
cInPath := cInPath + i i f ( r ight(c lnPath,  l)==ll\ll,llll,ll\ll) 
s c r o l l  (nTR, 0,24,79) 
h T R + l ,  2 say llInput f i l e .  ...... : 
* open the f i l e  
nHandle := fopen(cInPath + c InF i le )  
i f  ( f e r r o r 0  I =  0) 

Err-MsgEox(10, o*E11,88Error opening: 
f c 1 ose(nHandl e) 

+ clnPath + cInFiLe 

+ cInPath + cInFi  l e )  

p P  
end1 f 

* Get the date. 
nLineNm := 0 
nDeteLines := 0 
LBadFile := .F. 
do while freadln(nHandle, aCurLine, LINESIZE) .and. i nkey0  != K-ESC 

Check f i r s t  Line t o  v e r i f y  correct  f i l e  format. 
i f  nLineNun == 0 

i f  I (Left(cCurLine,22) == It# Data s t a r t s  on 
Err-HsgBox(lO,Wn, ; 

"Error.............: Incorrect f i l e  format in  l i n e  
"F i r s t  22 chars are: + Left(cCurLine,Zt), ; 
"Should read.. ..... : # Data s t a r t s  on l ine:") 

IBadFiLe := -1. 
e x i t  

endi f 
endi f 

nL i neNurrc+ 
aTR+2,2 say "Processing line..: + str(nLineNun,7) 
cCurLine := ltrirn(cCurLine) 
i f  lcft(cCurLine,l)  == 

* Comnent l ine ,  sk ip  over o r  get data. 
i f  nLineNun >= 6 .and. nLineNm <= 11 

aadd(acText,substr(cCurLine,3)) 
endi f 

Line w i th  a data point, ackl t o  data arrays. 
eadd(anCost\ba I s, va 1 (cCurL i ne) ) 
eadd( anP r&Va 1 s , va L (subs t r (ccur L i ne, a t  (I1 It, cCurL i ne 1 1 ) 
nUWoints++ 

else 

endi f 
enddo 
fclose(nHend1e) 

* Loap back i f  bad f i l e  formet. 
i f  lBadFile 

i f  LUseDefaultF 
LDone := .T. 

endi f  
!- end1 f 

* Loop back i f  no data po in ts  fwnd. 
i f  WunPoints 4 

Err-MsgBox(lO,alEto, ooError: No data values found.", ; 
"File.: + cInPath + cInF:.cf 
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LUseDefaultF := .F. // Force f i l e  se lect ion box t o  pop-up. 
!"p end1 f 

* Use l a s t  MAX-G-POINTS f o r  graph. 
i f  nNunPoints (= MAX-G-POINTS 

else 

endi f 

nf rs tPoint  := 1 

nFrstPoint := nNunPoints - WAX-G-POINTS + 1 

* Data buf fer  bytes = Nunber of  points * 2 values/point * 8 bytes/point. 
flip-init(<nNvrPoints-nFrstPoint+l) * 2 * 8 )  

* Below sets display of er ror  msgs on. 
set-sayerrr(1) 
* Open font f i l e s .  
i f  Font1 < 0 

* Only open i f  not already opened. 
f ant 1 : = f ont-open(11RMN7-25 .@I1) 

Font2 : = f ont-open( t1SS2-22.Ci111 
f ont3 : = f ont-open( 'IRMN8-I 5 A I 1 )  

endif  
* Set data buf fer  t o  2 cots. 
in i tdat  a( 2 ) 
* Belou sets the way Y cot 1 w i l l  be displayed, 5 = point  graph type. 
set_type(l,5) 
* Set Y cot 1 t o  point  pattern, 9 = f i l l e d  box. 
set_style(l,9) 

* Get data i n t o  data bu f fe r .  
f o r  nCurPoint = nFrstPoint t o  munPoints 

next i 
* Max graph value. 
MaxGVslw := anCostValsInNuRPointsl/1000 

* Set the graph colors, Color macros i n  UColors.Chll 

* frame, l ines  scale, t i t l e s ,  t i t l e ,  bkg, graph 
grf-colors(DLGREEN, 

Set graph t i t l e  font. 
set-g-f ant( F o n t  1 ) 

Set graph label font. 
set-l-font( Fmt2) 

Set ax is  t i c k  labels. 
set-s-font( Font31 

* Set x ax i s  g r i d  on, pat tern = 0, Line 
set-grid(O,l,O) 
* Set y ax i s  g r i d  on, pa t te rn  = 0, l ine 
set-grid(l.1,O) 
g-label(WPROBABILITY OF H I T  vs COSTt1) 
x-label(WMST, SKn) 
y-label(nPROBABILITY OF HIT, %I1) 

* Display the graph. 
p l o t 0  

f ont-new(2) 

s t o r e ~ ~ t a ~ a ~ o s r ~ a l s ~ ~ u r ~ o i n t ~ / l O ~ O ,  100*anPr&Vals~~urPointl) 

Text 
Graph G r i d  Graph Scale Graph legend inside * 

DLCYAN, DLYELLOU, DLYELLOU, DLYELLOU, DLUHITE, DELUE) 

* B e l w  sets ney current font  t o  BIOS type 2. 

font-color(2, DLUHITE,DELACK) 
say-text ( a tx (  70,2), aty(97,Z 1, HD i spl  ays up to") 
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say-text(atx(70,2),aty(100,2), " las t  30-50 points.#@) 
set cursor on 
sey_text(atx(2,2),aty(97,2), "Press a key t o  ex i t .  ..I1) 

say_text(atx(2,2),aty(100,2), "F2 p r i n t s  t o  HP LaserJet I I I / I V . l l )  
inkey(0) 

Return t o  tex t  mode. 
textmode( 1 
setco l o r  ( C-Norma 1 1 
c l s  

*** Shall  ye PRINT the graph? *** 
i f  l as tkey0  == K-F2 .and. ALertBo~(7,C~~ Yes 

"Are you attached t o  an On Line", WP LaserJet I 1 1  or  I V  pr inter?I l )  == 1 
c i s  

Shall  we print data f i l e  tex t  info? 
nCh := ALertBox(7, ; 

No, abort print #I>, ; 

{"Yes, print both", "NO, j us t  print the graph@#, OlAbort print1#>, ; 
'Qo you want t o  print BOTH graph and tex t  ccmnents?81) 

i f  nCh == 1 .or. nCh == 2 
* Graph re la ted  info. 
c l s  

Shall  we scale the X-axis? 
HenuBox(O,l,2,78) 
SayCenter(1, ; 

"Enter Graph Related Information. -1 = Automatic Scaling. + ; 
@sE~c = Abort") 

get nXHin p i c t  99999Ia ; 
v a l i d  ErrorUDF(nXMin < WaxGValue, ; 
V i n  X must be < + Ltrirn(str(nnaxGValb,S,l)) + K",S) 

ZI 5 , 2  say "Enter = lowest cost for graph, -1 = auto m i n i m : "  ; 

arouo ,co lo+ l  say ~~1 

* I f  scaling X-axis, what max sha l l  we use? 
a 7,2 say "Enter = max cost f o r  graph, -1 = auto maxim...:'1 ; 

arow~),coLo+l say W? 

* I f  scal ing X-axis, uhat increment sha l l  ne use? 
a 9,2 say "Enter Cost increment i n  SK, -1 = auto increment.:Il ; 

get nXMax p i c t  99%'Pq when nXMin > 0 ; 
v a l i d  ErrorLR)F(nXMax > 0 ,  maxinm must be > 0 P , 5 )  

get nXInc p i c t  t W 9 a l  when nXWn > 0 ; 
v a l i d  ErrorUDF(nX1nc < ~axGVaLw,  "X increment rmst be < I' 

Ltrirn(str(nnaxGValw,8,1)) + It Ka8,3) 
; 

Shall  we scale the Y-axis? 
a11.2 say "Enter = lowest p robab i l i t y  f o r  graph, -1 = auto scaling:4b ; 

read 
i f  l a s t k e y 0  == K-ESt 

Abort print. 
[Done := .T. 

get nYMin p i c t  59 

low 
cndi f 

endi f 

i f  nCh == 1 
P r i n t  t ex t  cclmnents. 

c l s  
MenuBox(0,1,2,781 
SayCenter(1 ,08Enter Text Related Information. 
a 5,2 say "Enter l e f t  margin f o r  text ,  0-60:1t ; 

Esc = Abort") 

get  nLMargin p i c t  t59t1 ; 
v a l i d  ErrorUDF(nLHargin >= 0 .and. nLMargin <= 60, ; 
Wust be >= 0 and <= 6Q.01, 2) 
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read 
i f  l as tkey0  == K-ESC 

A k r r t  p r i n t .  
LDone := .T .  
LOOP 

endi f 

c l s  
MenuBox(7,10,9,70) 
%,12 say *#Sending data t o  p r i n te r .  
set  print on 
set device t o  print 
set console o f f  
set margin t o  nLMargin 
* Send l i n e  p r i n t e r  font c d .  
?? HP-LINE-PRINTER-148 

* Establ ish f i r s t  text  l ine.  
a40.0 say 'I 

7 
? "Input Fi le :  
7 "Pr in t  Date: + dtoc(date0) 
? "Pr int  Time: + Ltrim(aApn(time0)) 
f o r  nCurLine = 1 t o  len(acText) 

next nCurLine 

set margin t o  
set print o f f  
set  device t o  screen 
set console on 

* Just print graph. 
c l s  
clenuBox(~,10,9,70~ 
%,12 say "Sending data t o  pr in ter .  

* Abort print. 
L D w  := .T. 

Please uait..." 

+ clnPath + c InF i l e  

7 acText CnCurLinel 

e l s e i f  nCh == 2 

Please uait..." 
e lse 

loop 
endif 

* Nou do ectuel  graphics pr in t ing.  

Set the defaul t  o r i en ta t i on  t o  1 = p o r t r a i t .  
Fl ipper Manual p. 7-9. 
This carrmend stems needed even though HP I 1 1  defaul ts t o  po r ta i t .  

hp-setup( 1) 

* Opens an HP LJct 111 f o r  re -d i rec t i on  of  Fl ipper cdmnends. 
* Fl ipper Manual p. 7-5. 
hp-open('LJ1 I I I )  

* Set up the u n i t s  t o  p l o t  from screen t o  print device. 
* Values used uere determined by t r i a l -and -e r ro r  a f t e r  t a l k ing  

wi th  a Fl ipper rep. 
* F l ipper  Manual p. 7-10. 

Scale the graph. 
HP-RghtX *= HP-Percent 
HP-RghtY *= (HP-PerCent+.l) 
hp-units( CHP-HorzSize, HP-VertSire, HP-LeftX, HP-Lefty, ; 

* Below sets the uay Y col  1 w i l l  be disptayed, 5 = po int  graph type. 
set-typet 1,5) 

* 

HP-RghtX, HP-RghtY, HP-HorrOrg, HP-VertOrg) 1 
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* Set Y cot 1 t o  po in t  pattern, 9 = f i l l ed  box. 
set_style(l ,9) 

* Set graph t i t l e  font. 
set-g-font(Font1) 

* Set graph label  font. 
set-l-fontc Font21 

* Set manual x-axis scal ing (or leave as auto). 
i f  nXMin >= 0 

set-xmen( 1 ) 
set-mi n(nXM i n) 
i f  nXlnc > 0 

// Turn on manual scal ing 
// Set X-axis m i n  

* When se t t i ng  X increment, the X-axis max must also be set. 
* See Fl ipper Manuat, p. 3-36. 
set-xinc<nXlnc) 
i f  nXMax <= 0 

This u i l l  put X-axis max jus t  beyond largest x value. 
nXMax := nXMin + CeiLing((tMax6rVaLue - nXMin)/nXInc) * nXInc 

end 
set-xmex(nXMax1 

endi f 
endi f 

Set manual Y-axis scal ing (or leave as auto). 
i f  nYHin >= 0 

set-yman< 1 1 
set-ymin(nYMin) // Set X-axis m i n  

// Turn on manual scal ing 

endif 

* Set x ax is  g r i d  on, pat te rn  = 0, l i n e  
set-grid(O,l,O) 
* Set y ax is  g r i d  on, pat te rn  = 0, l i n e  
set-gridc 1,l ,O)  
g-label(*lPROBABILIYY OF H I T  vs COSTi1) 
x-label(VOST, SKIi) 
y-label("PROBABILITY OF H I T ,  X I ' )  

* Belou forces a ha l f - tone graph background 
grf-colors( ,,,,,, DBLUE) 

P lo t  lines, points, legends, etc. 
p l o t 0  

HP-Close() 

* Reset the in te rna l  LJ font, i f  needed, also e jec t  page. 
set print on 
set console o f f  
?? HP-RESET 
set print o f f  
set console on 

/// LJ3-EjectO r m v e d ,  05/05/94, HP-RESET belou does eject .  

endi f 
* Return t o  tex t  mode, 
textmode() 
* w i l l  e x i t  program a f te r  enddo. 
e x i t  

d 0  

close a l l  
set co lo r  t o  
c l s  
? "Type E X I T  i f  you uant t o  re tu rn  t o  ELIPGRID-PC 

re tu rn  t o  DOS 
re tu rn  (0) 
*** E n d  of  F u x :  Main0 

// Return 0 t o  DOS ErrorLabel 
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****H**tt**t**N******H*******t***************~~******~* 

Function AlertBox(nTR, acOptions, nLinl, nLinZ, nLin3) 
* Subst i tute f o r  a l e r t ( )  function. 
* AlertBox obeys current co lor  set t ing.  
* Lines 2 and 3 are opt ional .  
* Returns: Esc = 0, e lse rwnber of array elanent o f  acOptions chosen. 

Local 1Dispnsg := .T. 
l o c a l  HaxLindWth := 0 
loca l  nPrRptUdth := 0 
local W i d t h  := 0 
loca l  cOrgCLr := 111l 

l o c a l  nLC := 0 
loca l  nBR := 0 
loca l  n R C  := 0 
loca l  nLines := 0 
loca l  nCurRw := 0 
loca l  nCurCol := 0 
loca l  nNunops := len(acOptions) 
Local ncurop := 1 
local  nOpCol := 0 
local nRtnVel := 0 

* Set box color.  
cOrgClr := setcolor(C-Error) 

* Get current cursor pos. 
nCurRw := rou0 
nCurCo1 := c o t 0  

A l e r t 0  does not obey co lor  set t ings.  
A l e r t 0  i s  hard t o  read on LCD screens. 

loca l  cTmpScn := MU 

i f  (val type(nl in3) == aoCso) 
* 3 l ines t o  d isp lay 
nSR := nTR + 4 + 3 // 4 l ines f o r  rnisc. + 3 msg lines 
WaxLincudth := max( max(len(nLinl), len{nLin2)), len(nLin3) 1 
nLines := 3 

* 2 l i nes  t o  d isp lay 
nBR := nTR + 4 + 2 // 4 l i nes  f o r  rnisc. + 2 msg l ines  
WaxLineUdth := mx( len(nLinl) ,  La(nLin2))  
dines := 2 

s e i f  (vel type(nl in1) == sgC1l) 
1 Line t o  d isp lay 

nBR := nTR + 4 + 1 
WaxLineYdth := len(nLin1) 
nLines := 1 

* Incorrect  params. pessed 
LDispWsg := .F. 

s e i f  (val type(nl in2) == “Ca8) 

else 

endi f  

* Display message. 
i f  (LDispWsg) 

* Get t o t a l  u i d t h  of  the prorrcpts plus im r  spacing. 
f o r  nCurOp = 1 t o  nWuRops 

next nCurOp 
nPmptUdth := nPrnptYdth + 3 * (nNunOps-1) 
* Determine overa l l  width of box. 
HaxLineUdth := max(WexLineUdth, nPmptUdth) 
W i d t h  := & + WaxLindMth 
d C  := (79 - nUidth)/2 // center 
nRC := nLC + W i d t h  - 1 
cTnpScn := sevescreen(nTR, nLC, nBR+l, nRC+l) 
MenuBox(nTR,nLC,nBR,nRC) 
i f  (nLines >= 1) 

nPmptUdth := nPrnptUdth + len(acOptions~nCurOp1) 
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&nTR+2. nLC + 2 say nLin1 
endi f 
i f  (nLines >= 2) 

endi f 
i f  (nLines == 3) 

endif 

* Display and get desired menu option. 
f o r  nCurOp = 1 t o  nNunOps 

&TR+3, nLC + 2 say nLin2 

anTR+4, nLC + 2 say nLin3 

i f  nCurOp == 1 

else 

endi f 
anBR-1, nOpCol prompt ac0ptims[nCurOpl 

next nCurOp 
tone(440,O -3)  
menu t o  nRtnVal 

restscreen(nlR, nLC, nBR+l, nRC+1, cTmpScn) 

nOpCol := nCC + 2 

nopGol := nopcol + len(ac0ptions[nCurOp-ll) + 3 

else 
a , o  
80,O say AlertBoxO error: Check parameters. Press a key t o  return... I' 

i nkey(0) 
endi f  (LDispMsg ) 
setcolor(  cOrgClr ) 
@nCurRou, nCurCoL say 1111 

re tu rn  (nRtnVa1) 
*** End o f  Func:  AlertBoxO 

...................... 
F u n c t i o n  Ceiling(nNun) 
* Returns the next integer >= Mum on the nunber l ine.  

Examples: CeiLing(3.01) == 4 * Ceil ing(3) == 3 
* Ceiling(-3.99) == -3 

Cei l ing(-3) == -3 
local  nRtnVeL := 0 
i f  nElun X int(nNun) == 0 

Already an integer. 
nRtnVal := nNun 

* I f  pos, trunc and add 1, else jus t  truncate. 
nRtnVal := i i f (nNun >= 0, int(nNun) + 1, int(nNun)) 

e lse  

endi f 
re tu rn  (nRtnVa1) 
*** End o f  Func: C e i l i n g 0  

.................................................... 
F u n c t i o n  Err-MsgBox(nTR, cType, nLinl ,  nLinZ, nLin3) 
* Generic e r ro r  o r  msg box. 

Displays up t o  3 lines + Press key msg and waits f o r  keypress. 
* Returns: NIL 
Local cTnpScn := @I11 

Local IDispnsg := .T. 
Local MaxLineWdtk := 0 
loca l  W i d t h  := 0 
l o c a l  cOrgClr := 1111 

l oca l  nLC := 0 
l oca l  nBR := 0 
Local nRC := 0 
loca l  nLines := 0 
loca l  nCurRou := 0 
loca l  nCurCol := 0 

Defaults t o  e r ro r  box. 
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defaul t  clype t o  "Ell 

* Set bax color.  
i f  opper(cType) == I8EoB 

else 

endi f 

cOrgClr := setcolor(C-Error) 

cOrgC 1 r := setcolor(C-Help) 

// Defaul t  t o  e r ro r  box 

* Get current cursor pos. 
nCurRow := rw() 
nCurCol := c o t 0  

i f  (valtype(nLin3) == "C*l) 
* 3 l i nes  t o  d isp lay 
nBR := nTR + 4 + 3 // 4 l ines f o r  misc. + 3 nsg l i nes  
nMaxLineUdth := max( max(ten(nLinl), len(nLin2)), Len(nLin3) ) 
nLines := 3 

* 2 lines t o  d isp lay 
nBR := nlR + 4 + 2 // 4 l ines f o r  misc. + 2 m g  l ines  
MaxL i neUdth := max( 1 en(nL i nl 1 , LenCnL i n2) 1 
nLines := 2 

* 1 l i n e  t o  display 
n6R := nfR + 4 + 1 
M a x L i n u d t h  := ten(nLin1) 
nLines := 1 

Incorrect  params. passed 
loisprrsg := .F. 

endi f 

* Display message. 
i f  (LDispMsg) 

e l s e i f  (valtype(nLin2) == lfC1r) 

e l s e i f  (valtype(nLin1) == lBCtr) 

e lse 

MaxLineWth := m x (  NaxLineUdth, len(APress a key t o  cont i  rwe...u ) ) 
nuidth := 4 + nMaxLineUdth 
nLC := (79 - nUidth)/2 // center 
nRC := nLC + W i d t h  - 1 
cTnpScn := savescreen(nlR, rtLC, nBR+1, nRC+1) 
Merx@ox(nTR,nLC,nBR,nRC) 
i f  (nl ines += 1) 

endi f 
i f  (nLines *= 2) 

endi f 
i f  CnLines == 3) 

endif 
anBR-1, nLC + 2 say "Press a key t o  continw...n 

inkey(0) 
restscreen(nTR, nLC, nBR+I, nRC+1, cTflpScn) 

ao,o 
W,O say 
i nkey(0) 

// 2 l ines/blanks + largest l i ne  

anTR+2, nlC + 2 say nLinl 

hlR+3, nLC + 2 say nLinZ 

i)nTR+4, nLC + 2 say nLi*  

tone(440,l) 

e lse 

Err-MsgBoxO error:  Check parameters. Press a key t o  return... 

endi f  (LDisflsg ) 
setcolor(  cOrgCLr ) 
GhCurRaw, nCurCol say 
re tu rn  (NIL) 
*** End of  Func: Err-MsgBoxO 

***H**************************H************** 

Function ErrorllDFClPassTest, CErrorClsg, nFldLen) 
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Generic e r ro r  rout ine f o r  a say/get v a l i d  clauses. 
* LPassTest: Logic f l a g  for--pass tes t?  
* cErrorMsg: Message t o  display 

nFldLen ... : Length of get f i e ld - -as  p ic tu re  speci f ies for nuneric. 
Returns..: .F. i f  LPassTest == .F., e lse just returns .T. 

local  CurGetName := readvar0 // Name of current get var iable 
Local nTR := row() + 1 // Current rou + 1 f o r  e r ro r  box 
Local nBR := nTR + 3 
Local nLC := cot()  - nFldLm // Current cot i s  end of get f i e l d  
Local nRC := nLC + Len(cErrorWsg) + 1 
loca l  cTmpScr := sevescreen(nTR, nLC, nBR, nRC) 
Local cCurCLr := setcolor(C-Error) 
Local lRtnVal := .F. 

i f  ! LPassTest 
I n v a l i d  input f a i l e d  v a l i d  test, d isplay e r ro r  box. 

scroll(nTR, nLC, nBR, nRC) 
&TR,nLC t o  nBR,nRC 
%iTR+1, nLC+1 say cErrorMsg 
%iTR+2, nLC+l say IIPress a key.. .It 

tone4440,l) 
inkey(0) 
restscreen(nTR, nLC, nBR, nRC, cTmpScr) 
LRtnVel := .F. 

e lse 
LRtnVel := .T. 

endi f 
setcolor(cCurC1r) 
re tu rn  (LRtnVel) 
*** End o f  F m :  ErrorUDFO 

*t**t*t*****t*ttt********8****** 

F u n c t i o n  ExtrctPathc PethFileW ) 
* Extract  path from path f i tenme 
* Exanple: ExtrctPath(lgD:\f i le.extuB) ==> tgD:\8a 
* Based on Environ.prg fuction FileQethO supplied by Nantucket 
loca l  BkSlshPos, Path 
BkSlshPos := rat(nB\tt, PathFileN) 
i f  ( BkSLshPos == 0 ) 

e lse  

endi f 
re tu rn  ( Path ) 
*** End o f  F m c :  ExtrctPathO 

path := 1 1 ~  

Path := substr(PathFileN, 1, BkSLshPos) 

.......................................... 
F u n c t i o n  FReadLn(Handle, Line, Linesize) 
* From Ref(Clipper1, 4/88, p.9 
loca l  More, Uhere, StrLen, Tabspaces, CherPos 
local Buffer := space(LineSize) 
Local NunReed := freed(Hand1e. aBuffer, Linesize) 
i f  (NUARead != 0 )  

Uhere := at(chr( l3)  + chr(lO), Buffer)  
Did ue find a n e w  l i n e  

i f  (Uhere != 0) 
* yes, so re tu rn  
Line := substr(Buffer, 1, Uhere) 
* Reposit ion t o  jus t  a f t e r  new t ine  
fseek(Handle, -NunRead + Uhere + 1, 1) 

* no, so re tu rn  ell we read 
Line := substr(Buffer,l,NunRead) 

else 

endi f 
More := .T. 

e lse  
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Uore := .F. 
endi f 
re tu rn  (More) 

*** End of  F m :  FReadFnO 

*********H**H***********~*************************************Y************* 

Function GetFileBox(nTR, nLC, nBR, nRC, cDirSpec, LDispBox, c to lor ,  n I n i t F i l e )  
* Pop-up f i l e  selector, a l l  params. are opt ional  
* Parmeter defaults: 
* nTR top row ==> t o  0 
* nLC l e f t  cot ==> t o  0 
* nER bot rou ==> t o  mxrw 
* nRC right cot ==> t o  nLC + 38 * cDirSpec ==> Ilt.*II 
* LDispEox ==> .T. 
* ColorVAr ==, 'W+/n, n/W 
* n l n i t f i l e  e=> 1 
* Returns: * 
* i f  Esc key ==> N I L  
* i f  e r ro r  ==> N I L  

Local cOrgClr := "I1 

Local cFiLeName := N I L  
loca l  cTnpScn := n ~ l  
loca l  i // Scratch 
local aDrctry := 0 // Array of  d i r  i n f o  
loca l  acFileNames := C) // Array of  f i l e  names 
loca l  nFileChoice :s 0 

* I f  any parmn. not passed, below assigns defaul ts as needed. 
defaul t  nTR t o  0 
defaul t  nLC t o  0 
de fau l t  nBR t o  maxrou0 
defaul t  nRC t o  nLC + 38 
defaul t  cDirSpec t o  
de fau l t  LOispeox t o  .T. 
defaul t  cColor t o  (C-Help) 
defaul t  n I n i t F i l e  t o  1 

cTRpScn := savescrem(nlR,nLC,nBR+l,nRC+l) // + 1 f o r  shedou 

i f  (!SrfSir(d)irSpec)) 

endi f  

cOrgClr := setcolor(cCo1or) 
scroll(nTR,nLC,nSR,nRC) 
i f  (LDispBox) 

MenuEox(nTR,nLC,nBR,nRC) 
endi f 
anTR,nLC+2 say 

a r c t r y  := directory(cDirSpec) 
* Sort array according t o  f i l e  name. 
asort(et)rctry,, , CIFrotName,NextNamel FrstNIIlnetF-NAWEI < NextNatRetF-NAWEI)) 

* F i l l  an array wi th  f i l e  i n f o  t o  display. 
acFileNames := 0 
f o r  i = 1 t o  1enCeDrctry) 

aadd(acFi1eNames. ; 

i f  Enter key ==> F i l e  name 

** 

Err_M~gBox(lS,~~E~~,~~No .DAT f i l e s  found i n  current sutdir.") 
r e t u r n  (NIL)  

Choose Inplt Fi le .  .. 

pedl(aDrctryti,F-NAMI,13) + ; 
pedl(nuntrilR(:aDrctryCi,F-SIZE3),8) + ; 
padl(dtoc(eDrctry[i,F-DATEl), 9 )  + ; 
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pad 1 ( subs t r (aD r c  t ry t i , F-T I ME1 , 1 ,5 1 , 6 )  1 
next i 

Display f i l e s  and get choice. 
nFi leChoi ce := achoi ce(nTR+1, nLC+l , n B R -  1, nRC- 1 , ac F i  LeNames, , , nI n i  t F  i le )  
i f  (nFileChoice != 0) * Is 0 i f  Esc key e x i t  

cFileName := aDrctrytnFi 
n I n i t F i l e  := nFileChoice 

endi f 
setcolor(c0rgClr) 
restscreen(nTR,nLC,nBR+l,nRC+l 
re tu rn  (cFileName) 
*** End o f  F u u :  GetFileBoxO 

eChoice,F-NAMEl 

cTrrpScn) 

.................................................. 
Function MenuBox(nTR,nLC,nBR,nRC, csides, LShadou) 

Drau box sides f o r  a menu. 
* cSides defaul ts t o  double top, s ing le  sides. 
* cSides could be defined constants from from Box.Ch. 
* LShadw defaul ts t o  .T. 
local  cOrgColor := s e t c o l o r 0  
de fau l t  cSides t o  B-DOUBLE-SINGLE 
defautt  LShadow t o  .T. 
i f  LShadou 

set co lo r  t o  
scroLl(nTR+l,nLC+1,nBR+1,nRC+1) 
setcolor(c0rgColor) 
scrolL(nTR,nLC,nBR,nRC9 

endi f 
dispbox(nTR,nLC,nBR,nRC, cSides) 
re tu rn  (N IL )  
*** End o f  Func:  MenuBoxO 

....................... 
F u n c t i o n  N u n T r i m (  Nun ) 
* Returns Nun in s t r  form t r i d  
l o c a l  NunStr := al l tr i rn(str(Nun)) 
re tu rn  ( N u n S t r )  
*** End  o f  FUK: NunTrimO 

............................ 
Function ParamHelp(cVerDate) 
* Parameter he lp  screen. 
set co lo r  t o  W/W 
klS 
?? rep l  i (BB=al,80) 
?? VRNL/GJ ELIPGRID-PC Sinple Graph Program, Version: Io + cVerDate 
? Isusage: G t F i l e m . E x t 1  I t / H  I ?I I t/F t/MIl@' 
? 
7 '  G = Use osGraph.Datbt as de fau l t  input f i l e . '  
? I  

? 1' 

? 0' G /H = Help on connand Line parameters, t h i s  screen." 
? '1 G /M = Monochrome non-grsphics screens." 
? 
? Exanple: G /F/W 
? (1 Use f i l e  selector and monochrome screens.~l 
? 
? #Quick parameter options:" 
? 10 G H  = Help" 
? " G F  = F i l e  selector" 
? repl i (8t-Bl,8D) 
re tu rn  (NIL) 
*** End of  F m c :  ParmHelp() 

G Tr2.A = Use f i l e  lsTr2.Al8 as defaul t  input f i l e . '  
G /F = Use f i l e  selector f o r  input f i tes."  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Function SeyCenter(nRou, cMsg) 
* Displays cMsg on centered nRou. 
Local nCol := (80-len(cMsg))/2 
i3nRou,nCol say cHsg 
return (NIL) 
*** End of F l m :  Saycenter0 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

Function S u M i r (  TestSdxJir ) 
Returns .T. i f  TestSuMir exi ts.  .F. otherwise 

* The directory()  c m n d  u i l l  return an q t y  array 
* if the TestSubdir does not ex is t .  
local  RtnVal := .F. 
local  m i r c t r y  :* C) 

TestSubdir := elltrim(TestSubdir) 
a i r c t r y  := directory(TestSuWir, "0")  // D to include a l l  sutdirs 
i f  ten(aDirctry) > 0 

endi f 
return (RtnVeL) 
*** E n d  of Func: SUwirO 

*** End of F i le :  EGGr8ph.Prg 

RtnV8l := .T. 
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