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SUMMARY 

This report summarizes the work performed in verifying the general purpose 

Monte Carlo driver-program PACSTAT. The main objective of the work was to 

verify the performance of PACSTAT 1 s random number generation capabilities. 

Secondary objectives were to document (using controlled configuration manage­

ment procedures) changes made in PACSTAT at Pacific Northwest Laboratory, and 

to assure that PACSTAT input and output files satisfy quality assurance trace­

ability constraints. 

Upon receipt of the PRIME version of the PACSTAT code from the Basalt 
Waste Isolation Project, Pacific Northwest Laboratory staff converted the code 

to run on Digital Equipment Corporation (DEC) VAXs. The modifications to 

PACSTAT were implemented using the WITNESS configuration management system, 

with the modifications themselves intended to make the code as portable as pas~ 

sible. Certain modifications were made to make the PACSTAT input and output 

files conform to quality assurance traceability constraints. 

The verification aspects of the work focused on checking PACSTAT's random 
number generation capabilities for the following distributions: uniform, 

normal, exponential, loguniform, lognormal, truncated exponential, truncated 

normal, and truncated lognormal. The highest level of effort went into 

checking the performance of the uniform random number generator (RNG), since it 

is used as the basis for generating random numbers from the other seven 

distributions. A variety of statistical tests and graphical methods were used 
to check the performance of the uniform RNG, with subsets of these techniques 

used to check the other distributions. Also, for each distribution, the 
programming was checked, and a few variates generated by PACSTAT were also 

computed by hand to check for agreement. 

The verification investigations led to the discovery of several minor 
errors in PACSTAT. Upon correcting these, all eight RNGs appeared to perform 

adequately. The errors found (and corrected) were such that previous applica~ 

tions using PACSTAT may have been adversely affected. Actual impacts of the 

errors on previous applications depend on the specifics of each application. 
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The uniform RNG used by PACSTAT is a multiplicative congruential type with 

modulus (2**31)-1 and multiplier 16807. Two comprehensive papers by Fishman 

and Moore (1982, 1986) consider the performance of various multipliers for 

uniform RNGs of this type. These papers indicate that the 16807 multiplier is 

a good one, but that better ones exist. 
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1,0 INTRODUCTION 

PACSTAT is a multipurpose 11 driver 11 routine that can be used to perform 

Monte Carlo simulations when connected to external deterministic codes. This 

report summarizes work performed at Pacific Northwest laboratory (PNL) for the 

Basalt Waste Isolation Project (BWIP}. The objectives of the work were 

• to verify the random number generation capabilities of PACSTAT 

• to document, via use of computer configuration management software, 
changes made to the PACSTAT code at PNL 

• to assure that PACSTAT input and output files satisfy quality assur­
ance traceability and reproducibility constraints. 

Verifying the random number generation capabilities of PACSTAT was the primary 

objective of this work, with the other two aspects above relating to quality 

assurance goals. 

Because PACSTAT is still "under development" and was not under formal con­
figuration management at BWIP, it was not necessary to implement configuration 

management at PNL. The decision was made to do so as a means to document the 

changes made in PACSTAT at PNL. Changes were made to translate the original 

PRIME code to run on Digital Equipment Corporation (DEC) VAXs, and to correct 

errors found during verification efforts. 

Although a user 1 s guide for PACSTAT and a report on past verification 
efforts exist, they cannot be formally referenced. Appendix A gives a brief 

overview of the methods used in PACSTAT for generating random numbers, but this 
is not intended as comprehensive documentation of PACSTAT. 

Sections 2.0 through 5.0 are devoted to the results of verification tests 
performed on PACSTAT 1s random number generation capabilities. Sections 6.0 and 
7.0 and Appendices B through I relate to the quality assurance and configura­

tion management aspects of the work. 

1.1 VERIFICATION OF PACSTAT RANDOM NUMBER GENERATORS 

The scope of work calls for verifying the eight continuous variable 
pseudo-random number generators in PACSTAT: uniform, normal, exponential, 
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loguniform, lognormal. truncated exponential, truncated normal. and truncated 

lognormal. PACSTAT also has the capability of generating pseudo-random vari­

ates from the discrete Bernoulli probability distribution and can generate 

stratified variates from the eight continuous distributions. These capabili­

ties were not investigated. 

The word "pseudo" in the term pseudo-random number refers to the fact that 

generators can only attempt to mimic random behavior. The generators them­

selves are mathematical procedures that produce values in a structured, func­

tionally related way. Our task was to ensure that the pseudo-random number 

generators in PACSTAT are implemented correctly and that the pseudo-random 

variates they produce have the correct properties. For simplicity in the 

remainder of the report, we drop the term "pseudo" and refer to random number 

generators (RNGs) and random variates. 

1.1.1 Three-Stage Testing 

The testing of the RNGs in PACSTAT was carried out in three stages. 

First, the uniform RNG was tested. Then the exponential and normal RNGs were 

tested. Lastly, the loguniform, lognormal, truncated exponential, truncated 

normal, and truncated lognormal RNGs were tested. 

The three-stage testing of the RNGs is illustrated in Figure 1.1, and was 

suggested by the mathematical relationships among the RNGs. Figure 1.1 shows 

that the uniform RNG is the parent generator for the other PACSTAT random num­
ber generators considered. The exponential, normal, and loguniform random 
number generators produce their respective variates by mathematically trans­

forming uniform random variates. Similarly, the truncated exponential, trun­
cated norma 1, 1ognorma 1 , and truncated 1 ognorma 1 RNGs produce their respective 

variates by mathematically manipulating variates from the exponential and 

normal random number generators. From a theoretical point of view, if the uni­

form RNG works and the appropriate mathematical transformations are programmed 

properly, the other RNGs will also work. The relationships among the RNGs are 

described in Appendix A. 
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• 
Exponential 

Truncated 
Exponential 

Truncated 
Norma 1 

Uniform 

Norma 1 

I 
Lognorma 1 Truncated 

Lognormal 
Loguniform 

FIGURE 1.1. Three-Stage Testing of the Pseudo-Random 
Number Generators in PACSTAT 

1.1.2 Statistical Tests for Evaluating Random Number Generators 

FIRST 
STAGE 

SECOND 
STAGE 

THIRD 
STAGE 

There are a great number of statistical tests in the literature for 

assessing the properties of a sequence of random numbers. The initial test 

plan contained a 11 Shopping list" of some of these tests. A subset of tests was 

selected from the shopping list for the final test plan. The subset of tests 

was chosen to investigate the most important properties of the random variates, 

and was commensurate with the budget, computer resources, and time available. 

The three test stages were hierarchical in terms of the extensiveness of 

testing. The variates from the uniform RNG were tested using goodness-of-fit, 

graphical, independence, and uniformity tests. The exponential and normal RNGs 

were tested using goodness-of-fit and graphical tests, and the remaining RNGs 

were tested using graphical tests. Summary statistics {mean, standard devia­

tion, minimum, and maximum) were computed and compared to theoretical values 

for all eight distributions. Also, programming checks of the mathematical 

transformations and hand calculation checks of a few variates were performed 

for all distributions. 

1.2 PACSTAT MOOIFICATIONS AND CONFIGURATION MANAGEMENT 

The original version of PACSTAT was delivered to PNL by BWIP on magnetic 

tape. PACSTAT had been running on a PRIME-750, and was not under configuration 
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management. The PNL put PACSTAT under configuration management using the auto­

mated code version tracking tool, WITNESS, (Koontz and Stewart 1986) and 

proceeded to convert the code to run on the PNL VAX computer system. The 

PRIME-750 version was designated the AO version, and had many system-dependent 

features. These dependencies were removed and replaced with ANSI standard 

FORTRAN-77 implementation of the same features, so that PACSTAT is portable to 

VAXs, CRAYs, CDCs, or other PRIMEs. The final versions of PACSTAT used for 

verification were designated the A4 (interactive) and B4 (batch) versions. 

Additional details of the code conversion process, and the use of WITNESS to 

automatically track versions is contained in Section 6.0. 

!.3 QUALITY ASSURANCE CONSIDERATIONS 

All work on PACSTAT was performed according to procedures described in th•~ 

Statement of Work SOW-LlE2 and the Engineering Physics Department Quality 

Assurance Plan EPD-163-2. Other than the configuration management of PACSTAT, 

the major quality assurance {QA) additions to PACSTAT were to improve the 

traceability of input and output files. Additional details of the QA aspects 

of this work can be found in Sections 6.0 and 7.0. 

1.4 



2.0 UNIFORM PSEUDO-RANDOM NUMBER GENERATOR 

The uniform RNG in PACSTAT is a multiplicative congruential RNG with mul­

tiplier 16807 and modulus (2**31)-1 (see Section A.l of Appendix A). It pro­

duces pseudo-random variates which are uniformly distributed on the open 

interval (0,1). This particular RNG has been used in several computer pro­

grams, and its properties have been examined in the literature by Fishman and 

Moore (1982, 1986). Their results are given in Section 5.0. 

2.1 DESCRIPTION OF TESTS APPLIED TO THE UNIFORM RANDOM NUMBER GENERATOR 

To test the uniform RNG, 100 strings of 10,000 variates each were gener­

ated. These 100 strings of variates were subjected to a battery of tests which 

can be grouped into four main categories: goodness-of-fit, graphical, independ­

ence, and uniformity. The tests were two-sided tests done at the 0.10 level of 

significance. Two-sided (or two-tailed) refers to the two potential types of 

anomalies that can be detected by the tests. For example, with the goodness­

of-fit and uniformity tests, a string of variates may appear nonuniformly dis­

tributed, or it may appear to be superuniformly distributed (more uniform than 

expected by chance). For the independence (randomness) test, the variates in a 

string may not be independent, or they may be more independent than expected by 

chance. 

Although variates being "too random" or "too uniform" do not sound 1 ike 

anomalies or defects, such findings are indicative of functional or nonrandom 

behavior in the generator. For example, consider the outcomes of 100 tosses of 

a fair coin (i.e., one for which the probability of getting a head is 0.5). If 

all of the tosses each resulted in a head, then one would suspect either the 

fairness of the coin or the fairness of the toss. Likewise, if the first 50 

tosses resulted in heads and the last 50 tosses resulted in tails, the outcomes 

would not be considered random outcomes from tossing a fair coin. These two 

cases are examples of one extreme, lack of randomness. At the other extreme, 

if every other toss resulted in a head, either the coin's fairness or the toss 

would be suspect. This is an example of 11 too much" randomness. If a fair coin 

is tossed so that the outcome is just as likely to be a head as it is a tail, 
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then one would expect the number of heads and tails in a row (size of runs) to 

be somewhere between the extremes given above. 

A similar argument can be made for each of the other properties considered 

in this investigation. The uniform RNG can produce variates that are either 

not uniformly distributed or 11 too uniformly" distributed. For this reason two­

sided tests were performed. 

The goodness-of-fit tests used were the Kolmogorov-Smirnov, Cramer-von 

Mises, Kuiper, and Watson tests. The Kolmogorov-Smirnov and Cramer-von Mises 

tests are sensitive to shifts in location, while the Kuiper and Watson tests 

are sensitive to shifts in variance. Too many rejections in either or both 

tails means the variates do not come from a uniform (0,1) distribution, or come 

from a superuniform distribution. These goodness-of-fit tests are defined and 

compared by Stephens (1969, 1974). 

The 

quantile 
graphic 

plots. 

tools employed were histograms and 

A histogram shows the distribution 

theoretical quantile-

of values 

variates, and should approximate the true probability density 

in a string of 

function (pdf). 

For uniform data, the pdf is a rectangle on the open interval (0,1). A theore­

tical quantile-quantile plot graphs the quantiles of the hypothesized distribu-

tion versus the quantiles of a string of variates. 

hypothesized distribution, the plot looks like the 

When the data come from the 

plot of the line y~x. Thea-

retical quantile-quantile plots assess four areas: shift in location, shift in 

variance, symmetry, and lack-of-fit in the tails. The quantile-quantile plot 

is discussed by Chambers et al. (1983). 

To test independence (randomness) of the variates, a runs test (Fishman 
and Moore 1982) was used to test the number of runs up (successively increasing 

variates) and the number of runs down (successively decreasing variates). Too 

many rejections in the lower tail indicates too much randomness and too many 

rejections in the upper tail indicates lack of randomness. In either case, 

departure from randomness probably is because of some functional behavior in 

the RNG. 

Within each string of variates, uniformity on the unit line, unit square, 

and unit cube was tested (Fishman and Moore 1982} using the chi-square 
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goodness-of-fit test. For the one-dimensional (unit line) test, the interval 

(0,1) was divided into 1000 bins, and the counts of variates (of the 10,000 in 

a string) falling into each bin were obtained. For the two-dimensional test, 

the unit square was divided into 30 x 30 ~ 900 bins, with the counts of succes­

sive pairs of variates (from a string of 10,000) falling into each bin being 

obtained. The unit-cube was divided into 7 x 7 x 7 ~ 343 bins, with the suc­

cessive triples of variates used for the three-dimensional test. Too many 

rejections in the lower tail (for any test) indicates superunlformlty (more 

uniform than expected by chance) which would be because of functional behavior. 

Too many rejections in the upper tail indicates the variates are not uniformly 

distributed. 

Uniformity across strings of variates was also checked. Theoretically, 

the variates across strings should also be uniformly distributed. This was 

checked by performing tests on the means and variances of the strings. The 

individual string means and variances were checked for equality with their 

theoretical values. Then the variance of the string means was tested for 

equality with its theoretical value. These tests were performed at the 

0.05 significance level. 

2.2 RESULTS OF TESTS ON THE UNIFORM RANDOM NUMBER GENERATOR 

This section summarizes the test results for the uniform random number 

generator. One hundred test statistics (corresponding to the 100 strings of 

10,000 variates) were calculated for each test and compared against their 

corresponding distribution. 

The tests for uniformity across strings of variates (discussed in Sec­

tion 2.1) detected anomalous behavior beyond that expected by chance for the 

uniform random number generator in PACSTAT. It was found that only 91 distinct 

strings of variates had been generated because of some programming errors in 

PACSTAT. The errors and their corrections are discussed in Section 5.0. The 

long run time required by the SAS (1985a, 1985b) test software prevented the 

rerunning of the tests for 100 new strings. Hence, the remaining results in 

this section are for 91 strings of 10,000 variates. 
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In performing the tests, some rejections of the hypothesis that the vari­

ates have the property under consideration are expected to occur by chance 

alone. Tables 2.1 and 2.2 give the cumulative and individual probabilities for 

given numbers of rejections under the assumption that the property being tested 

(e.g., goodness-of-fit, uniformity, or independence) holds. Tables 2.1 and 2.2 

are based on 91 independent tests instead of 100. These tables do not depend 

on the distribution (uniform, normal, exponential, etc.) being tested. The 

only assumptions used in constructing Tables 2.1 and 2.2 are that the 91 tests 

are independent and that the significance level of each test is 0.10 (for 

Table 2.1) or 0.05 (for Table 2). The probabilities in Tables 2.1 and 2.2 are 

theoretical probabilities calculated from the binomial 8(0.10, 91} and B(0.05, 

91) distributions, respectively. 

From Table 2.1 it can be seen that, when the property being tested holds, 

there is an 92% chance of observinq between 5 and 14 rejections out of 91 

tests. Although Table 2.1 shows that it is possible to observe more rejections 

than 14 or fewer than 5, the probability of doing so when the property being 

tested is true is about 0.08. Therefore, if the total number of rejections in 

the goodness-of-fit, uniformity (on the unit line, unit square, or unit cube), 

or independence tests are between 5 and 14 inclusive, then there is no reason 

to suspect th~t the variates have properties different than desired. On the 

other hand, since there is only a 3.6~ chance of observing more than 14 rejec­

tions and only a 4.4% chance of observing fewer than 5 rejections when the 

property holds, it is reasonable to decide (with an 8% change of being wrong) 

that the variates being considered do not have the property (goodness-of-fit, 

uniformity, independence) being tested. It may seem incongruous that too few 

rejections is unacceptable, but there is very little chance of such a thing 

occurring when a large number of independent tests are performed on truly 

random data. The idea behind all the tests in this report is that if the 

property of interest hal ds, then the probabi1 ity of finding something a noma 1 ous 

should be very small. Therefore, if something with very little chance of 

occurring happens, then it is concluded that an anomaly has been found. 

Recall that the goodness-of-fit, uniformity, and independence tests are 

performed as two-tailed tests with 0.10 level of significance. However, in 
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TABLE 2.1. Probabilities of Specified Numbers of Rejections 
Out of 91 Tests. Where the Probability of 
Incorrectly Rejecting on 1 Test is 0.10 

Number of Individual Cumulative 

• Rejections Probabi 1 it,t Probability 

0 0.000069 0.000069 

I 0.000693 0.000762 

2 0.003466 0.004228 

3 0.011425 0.015653 

4 0.027928 0.043581 

5 0.053995 0.097576 

6 0.085991 0.183567 

7 0.116020 0.299587 

8 0.135357 0.434944 

9 0.138699 0.573643 

10 0.126370 0.700014 

11 0.103394 0.803407 

12 0.076588 0.879995 

13 0.051713 0.931709 

14 0.032013 0.963722 

15 0.018259 0.98!981 

16 0.009637 0.991618 

17 0.004724 0.996342 

18 0.002158 0.998499 

19 0.000921 0.999421 

20 0.000368 0.999789 

21 0.000138 0.999928 

22 o.oooo49 0.999976 

23 0.000016 0.999993 

24 0.000005 0.999998 

25 0.000002 0.999999 

26 0.000000 1.000000 
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TABLE <.2. Probabilities of Specified Numbers of Rejections 
Out of 91 Tests, Where the Probabi 1 ity of 
Incorrectly Rejecting on 1 Test is 0.05 

Number of Individual Cumulative 
Rejections Probabi 1 it~ Probabilit.t: 

0 0.009394 0.009394 

I 0.044992 0.054386 

2 0.106560 0.160946 

3 0.166383 0.327330 

4 0.192654 0.519984 

5 0.176431 1).696415 

6 0.133097 0.829512 

7 0.085062 0.914574 

8 0.047008 0.961582 

9 0.022817 0.984399 

10 0.009847 0.994246 

11 0.003816 0.998062 

12 0.001339 0.999401 

13 0.000428 0.999829 

14 0.000126 0.999955 

15 0.000034 0.999989 

16 0.000008 0.999997 

17 0.000002 0.999999 

18 0.000000 1.000000 

addition to recording the total number of rejections, we record the number in 

each "tail" of the test. These one-tailed numbers of rejections are what would 

be obtained if two separate one-tailed tests were performed at the 0.05 

significance level. Therefore, the probabilities in Table 2.2 can be used to 

assess the number of rejections in either the lower or upper tail of any 

test. From Table 2.2 it is seen that 2 to 8 rejections are acceptable 

(probability of 0.91 of being in this range). 

Table 2.3 contains the observed number of rejections (out of 91 tests) in 

each tail of the one-. two- and three-dimensional uniformity tests, goodness­

of-fit tests, and independence test. 
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TABLE 2.3. Number of Hejections from Goodness-of-Fit, 
Independence and Uniformity Tests 

Number of Rejections {out of 91} 

Test Lower-Tail(a) ueeer-Tail(b) Total 

Goodness-of-Fit: 
Cramer-von Mises 4 4 8 
Kolmogorov-Smirnov 7 5 12 
Kuiper 5 3 8 
Watson 4 4 8 

Independence: 
Runs Test 6 5 11 

Uniformity: 
One-dimensional 4 4 8 
Two-dimensional 3 5 8 
Three-dimensional 5 4 9 

(a) Lower-tail rejections indicate that the variates: (i) fit the uniform 
distribution too well (goodness-of-fit test), (ii) were too random 
(independence test), or (iii) were too uniform (one-, two-, and three­
dimensional uniformity tests). 

(b) Upper-tail rejections indicate that the variates: (i) had a significant 
lack-of-fit from the uniform distribution (goodness-of-fit test), 
(ii) had a lack of randomness (independence test), or (iii) had a lack 
of uniformity (one-, two-, and three-dimensional uniformity tests). 

The theoretical mean and variance of uniform (0,1) random variates are 0.5 

and 0.08333333 respectively. The string means were assumed to be normally dis­

tributed, and when compared to 0.5 at the 0.05 significance level, three rejec­

tions occurred (which is in the acceptable range of rejections, based on 
Table 2.2). The string variances had a range of 0.08126699 to 0.08451434 and 

an average of 0.08343388. Based on these results, there is no evidence that 
the true mean and variance of the strings of variates are not 0.5 and 0.08333333 

respectively. 

Figures 2.1 and 2.2 are typical of the histograms and theoretical quan­

tile-quantile plots produced from the strings of uniform (0,1) pseudo-random 

variates. In Figure 2.1, the true uniform probability density function is 

superimposed on the histogram for comparison purposes. The histogram compares 

very well with the theoretical density function given that some differences are 
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FIGURE 2.1. Histogram of 10,000 Random Variates from the 
PACSTAT Uniform {0,1) Random Number Generator. 
The straight line is the theoretical ideal. 
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FIGURE 2.2. Theoretical Quantile-Quantile Plot of 10,000 Random Variates 
from the PACSTAT Uniform (0,1} Random Number Generator. The 
straight line is the theoretical ideal. 
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anticipated because of chance and the choice of bin width for plotting the his­
togram. In the theoretical quantile-quantile plot (Figure 2.2) the dashed line 
is the plot of the ordered data versus the theoretical quantiles. The solid 
line is the expected line if the distribution of the data matches the hypothe­
sized distribution. The two lines coincide almost exactly, showing the good 
performance of the uniform RNG • 

Based on the above results, there is no evidence that the variates within 
a string are not a random sample from a uniform (0,1} distribution. In view of 
the probabilities in Tables 2.1 and 2.2, the numbers of rejections obtained 
with the tests are acceptable. Each string of variates appears to have the 
correct true mean and variance. The histograms and theoretical quantile­
quantile plots also did not show anything anomalous in the strings of variates. 
Hence, provided the corrections noted in Section 5 are made in PACSTAT, it 
appears to satisfactorily produce pseudo-random uniform (0,1} variates. How­
ever, we briefly discuss in Section 5.0 the findings from a literature review 

that indicate a simple modification to the uniform random number generator used 
by PACSTAT would improve its performance. 
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3.0 EXPONENTIAL AND NORMAL RANDOM NUMBER GENERATORS 

The second stage of testing the PACSTAT RNGs focused on variates from the 
exponential and normal distributions. Variates from these distributions are 
generated in PACSTAT from uniform {0,1) variates via the probability integral 
transformation method (see Appendix A) . The transformation is theoretically 
exact for the exponential distribution, but involves a numerical approximation 
for the normal distribution. 

3.1 TESTS APPLIED TO THE NORMAL AND EXPONENTIAL RANDOM NUMBER GENERATORS 

In our tests, PACSTAT was used to produce variates from an exponential 
distribution with parameter a = 1 and a normal distribution with the mean equal 
to zero and the standard deviation equal to one. The goodness-of-fit tests and 
the plots used to examine the uniform (0,1) RNG were also used to check the 
exponential and normal RNGs . As for all distributions, summary statistics were 
computed for each string of variates for each distribution and were compared to 

theoretical values, and programming and hand calculation checks were made . 

To test these two RNGs, 100 strings of 500 variates were generated from 
each distribution , and were subjected to the above mentioned tests . Only 500 

variates were generated for these tests to reduce the long run times {8 to 
12 hours) required to perform the statistical tests for 10,000 variates . Also, 
as discussed in Section 1.0, less extensive testing of the exponential and 
normal RNGs is required (because they are obtai ned using the uniform RNG, which 

was previously validated) . 

Prior to generating the 100 strings of 500 variates, the appropriate cor­
rections (see Section 5. 0) were made to the uniform RNG . Tables 3.1 and 3.2 
correspond to Tables 2. 1 and 2. 2 except the probabilities are based on 100 
independent tests instead of 91. From Tables 3.1 and 3.2 it is seen that 5 to 
15 rejections are acceptable {probability of 0.94) when testing at a 0. 10 sig­
nificance level, and 2 to 8 rejections are acceptable {probability of 0.90) 
when testing at a 0. 05 significance level . 
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TABLE 3.1. Probabi l ities of Specif i ed Numbers of Rejections 
Ou t of 100 Tests , Where the Probability of 
Incorrectly Rejecting on 1 Tes t is 0. 10 

Number of Individual Cumulative 
Rejections Probabi l i t,t Probability • 

0 0.000027 0.000027 
1 0.000295 0. 000322 
2 0.001623 0.001945 
3 0.005892 0.007836 
4 0.015875 0.023711 
5 0. 033866 0.057577 
6 0.059579 0. 117156 
7 0. 088895 0. 206051 
8 0. 114823 0. 320874 
9 0. 130416 0.451290 

10 0. 131865 0. 583156 
11 0. 119878 0. 703033 
12 0.098788 0.801821 
13 0.074302 0. 876123 
14 0. 051304 0.927427 
15 0. 032682 0.960109 
16 0. 019292 0.979401 
17 0. 010592 0. 989993 
18 0. 005427 0.995419 
19 0. 002602 0. 998021 
20 0.001171 0.999192 
21 0.000496 0. 999688 
22 0.000198 0.999886 
23 0. 000075 0.999960 
24 0.000027 0. 999987 
25 0.000009 0. 999996 
26 0.000003 0.999999 
27 0.000001 1.000000 
28 o.oooooo 1.000000 
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TABLE 3. 2. Probabilities of Specified Numbers of Rejections 
Out of 100 Tests, Where the Probability of 
Incorrectly Rejecting on 1 Test is 0.05 

Number of Individual Cumulative 
Rejections Probabilitl: Probabilitl: 

0 0.005921 0.005921 

1 0.031161 0. 037081 

2 0. 081182 0. 118263 

3 0.139576 0. 257839 

4 0. 178143 0.435981 

5 0. 180018 0.615999 

6 0. 150015 0.766014 

7 0. 106026 0. 872040 

8 0. 064871 ~ 
0.936910 

9 0. 034901 0. 971812 

10 0.016716 0. 988528 

11 0. 007198 o. 995726 

12 0.002810 0.998536 

13 0.001001 0. 999537 

14 0.000327 0.999864 

15 0. 000099 0. 999963 

16 0.000028 0.999991 

17 0. 000007 0. 999998 

18 0.000002 0. 999999 

19 0.000000 1.000000 

3. 2 RESULTS OF TESTS ON THE NORMAL AND EXPONENTIAL RANDOM NUMBER GENERATORS 

Table 3. 3 summarizes the results of the goodness-of-fit tests. Fig­

ures 3. 1, 3. 2, 3. 3, and 3.4 show typical histograms and theoretical quantile­

quantile plots for exponential and normal va r iates. 

Table 3. 3 gi ves no reason to question the fit of the exponential (a = 1) 

and normal (0 , 1) distributions to their corresponding sets of variates . Also, 

the comparison of string means and variances to theoretical values gave no 

reason to doubt the performance of the two RNGs . Figures 3. 1 and 3. 3 are 
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TABLE 3.3. Number of Rejections in Each Tail in Goodness -of-Fit Tests for 
the Exponent i al and Normal Random Number Generators in PACSTAT 

Number of Rejections 
Tests Lower-Tail (a) UQQer-Tail (b) Total 

Exponential: 
Cramer-von Mises 5 4 
Ko l mogorov-Smirnov 5 6 
Kuiper 6 !> 
Watson 5 5 

Normal : 
Cramer-von Mi ses 5 4 
Kolmogorov-Smirnov 5 5 
Kuiper 6 4 
Watson 5 5 

Lower-tail rejections indicate that the RNG variates fit the 
distribution (normal or exponential) too well . 

9 
11 
11 
10 

9 
10 
10 
10 

(a) 

(b) Upper-tail rejections indicate that the RNG variates do not fit the 
distribution (normal or exponential) of interest . 
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FIGURE 3. 1. Histogram of 500 Random Variates from the Exponential 
Distribution with Parameter a = 1. The solid curve 
is the theoretical ideal . 
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FIGURE 3.2. Theoretical Quantile-Quantile Plot of 500 Random Variates 
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The straight line is the theoretical ideal. 
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FIGURE 3.3. Histogram of 500 Random Variates from the Normal (0,1) 
Distribution. The solid curve is the theoretical ideal. 

3.5 



3 

Vl 2 
c 
0 -10 
> .... 
Q) 
Vl 

<3 0 
1:1 
Q) 

Qj - 1 
1:1 .... 
0 

- 2 

-3 

-4~----~------~----~------~------~----~------~-----J 
-4 -3 - 2 - 1 0 1 2 3 

Theoretical Quantiles 
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4 

typical histograms of strings of 500 variates for these two RNGs. The distri­
butions of the variates have the correct shapes. Figures 3.2 and 3.4 are the 
theoretical quantile-quantile plots for strings of 500 variates from the normal 
and exponential RNGs. The quantile-quantile plots do not indicate any lack-of­
fit because of shifts in mean or variance, different tails, or symmetry. 

Figure 3.2 needs some explanation. The dashed line follows the solid line 
out to a theoretical quantile value of about 3.5 then it appears to fall 
away. Fewer observations in the tail of the distri bution account for this 
divergence. When the data come from a distribution whose density decreases to 
zero in the tails, the quantile-quantile plot will exhibit more variability in 
the tails (Chambers et al. 1983, p. 197). 

The exponential and normal random number generators appear to work satis­
factorily. Neither the goodness-of-fit tests, the plots, nor the summary 
statistics gave any indication that the variates did not have the desired 
distributions. 
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4.0 REMAINING RANDOM NUMBER GENERATORS 

The five remaining PACSTAT random number generators were checked in the 
third stage of testing . PACSTAT was used to generate 100 strings of 500 

variates for: 

• the loguniform (common log) from a uniform (0,1} 

• the truncated exponential from an exponential (e = 1) with limits 0. 5 
to 2. 5 

• the lognormal (natural log} from a normal (0,1} 

• the truncated normal from a normal (0,1} with limits -1.5 to 1.5 

• the truncated lognormal (natural log) from a normal (0,1} with limits 

-1.5 to 1.5. 

4. 1 TESTS ON THE REMAINING FIVE RANDOM NUMBER GENERATORS 

For each of the 100 strings of each distribution, summary statistics were 

computed and compared to theoretical values . The programming of the mathemati ­
cal transformations used to produce variates from the five distributions was 
checked. Hand calculation checks were performed for a few variates from each 

of the five distributions . Histograms and theoretical quantile-quantile plots 
were constructed for 10 strings of 500 variates for each distribution . 

Extensive testing of the loguniform, lognormal, truncated normal, trun­
cated lognormal, and truncated exponential RNGs is not required at this stage . 
In the case of the lognormal and loguni form RNGs, variates are generated by 
simple exponentiation of no rmal and un i form variates , respectively . In the 
case of the truncated distributions, variates are essentially generated by sam­
pling from the parent distribution but from within a restricted range . Since 
results of the first two stages of testing gave no reason to doubt the per­
formance of the uniform, exponential, and normal random number generators, the 

five derivative generators should, aside from programming errors, work prop­

erly. See Section 1.0 for additional discussion of the hierarchial nature of 
the testing. 
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4.2 RESULTS OF TESTS ON THE REMAINING RANDOM NUMBER GENERATORS 

All five of the distributions mentioned above appeared to perform satis­
factorily after some programming errors in PACSTAT were detected and correc­

ted. The programming errors, which affected the generation of truncated normal 
and truncated lognormal variates, are discussed and corrections listed in Sec­

tion 5.0. Figures 4. 1 to 4.10 are typical of the histograms and theoretical 
quantile-quantile plots produced for strings of variates from each distribu­
tion. In the case of the loguniform, lognormal, and truncated lognormal dis­
tributions, the variates were back-transformed to uniform, normal, and 
truncated normal variates, respectively . Nothing atypical appeared in the 
plots. 

., 
"' "' c ., 
(.) 

Q; 
n. 

30 

20 ~ 
~ 
~ 

10 

""' loo.. 

:X 
0 ~ ~ 

1.5 2 .5 3 5 4 5 5 .5 6 5 7 .5 8 5 9 5 
Logun1form 

FIGURE 4.1. Histogram of 500 Random Variates from the Loguniform 
Distribution Based on the Uniform (0 , 1}. The solid 
curve is the theoretical ideal. 
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FIGURE 4.3. Histogram of 500 Random Variates from the Truncated Exponential 
Distribution. Truncation limits are 0.5 and 2.5. The solid 
curve is the theoretical ideal. 
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FIGURE 4.5. Histogram of 500 Random Variates from the Lognormal 
Distribution Based on the Normal {0,1}. The solid 
curve is the theoretical ideal. 
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5.0 CORRECTIONS AND LITERATURE FINDINGS 

This section summarizes the corrections needed to make the RNGs in PACSTAT 

function as designed. Some minor errors were found that affected the uniform, 

truncated normal, and truncated lognormal RNGs. This section also contains a 

discussion of findings from a literature review. 

5.1 CORRECTIONS 

Two errors were found in the uniform RNG. First, the seeds were being 
read using single precision and then they were boosted to double precision. 

This caused the last 2 or 3 digits to be changed. The resulting seeds actually 

used were always even. Secondly, the range of permissible seed values was 

restricted to the closed interval [2, 2E+09] instead of the (correct) closed 

interval [1, (2**31)-2]. Values outside the interval [2, 2E+09] were set equal 

to 2£+05. The difference between the two intervals was the elimination of over 

147 million permissible seed values. As the RNG started up, it iterated once 

and then checked the new seed, setting it to 2£+05 if the new seed was outside 

the interval [2, 2£+09]. This process produced 10 identical strings of vari­

ates when the uniform RNG was being tested. Hence, only 91 distinct strings of 

variates were tested instead of 100. The first error was corrected by reading 

the input seed values in double precision and by eliminating the first call to 

the random number generator in the main module of PACSTAT. The specific 

corrections to the original version of PACSTAT (AO, contained in Appendix B) 

are: 

Deleted 
READ(IN,*,ERR=190) WD 
DSEED=DBLE(WD) 
A=UOI(DSEED) 

Added 

READ(IN,*,ERR=190) DSEED 

5.1 

PACSTAT.228 
PACSTAT.230 
PACSTAT .231 

HE!Dl3.6 



The second error was corrected by extending the range of seed values to 

the permissible range. The specific corrections to the AO version of PACSTAT 
are: 

Deleted 

IF((WD.LT.2.).0R.(WD.GT.2.E+9)) GO TO 190 
IF((DSEED.LT.2.0DO).OR.(DSEED.GT.2.0E+9)) DSEED=2.0E+5 

+NERATOR.'/1X, '(A REAL NUMBER BETWEEN 1.0 AND 2.0E+9)') 

Added 

DOUBLE PRECISION MXSEED 

REAL*4 MNSEED 
REAL*8 MXSEEO 
MNSEED=I.O 

MXSEED=(2.0**31)-2 

IF((OSEED.LT.MNSEED).OR.(DSEED.GT.MXSEED)) GO TO 190 
+NERATDR.'/1X, '(A REAL NUMBER BETWEEN 1.0 AND 2'31)-2.)' 

PACSTAT.229 
U01S.39 
PACSTAT .335 

HEIDI3.1 

HEIDI3.2 
HE I 0 I 3. 3 

HEIDI3.4 
HEIDI3.5 
HEIDI3.8 
BCSFIX.36 

It is recommended that line U01S.39 be replaced with a check on the correct 

limits for a seed value~ with a flag being set and returned in the subroutine 

UOlS argument list. Further, the calling routine would then have to check the 

flag and appropriately handle an out-of-range seed. Because all seeds provided 

to PACSTAT during our testing were in the correct range, the lack of a check as 
recommended did not affect our runs. D. W. Langford at Boeing Computer Ser­

vices (BCS) mentioned that routines other than PACSTAT also access subroutine 

UOlS, so any corrections should be made keeping all uses in mind. It was for 
this reason that the PNL staff did not implement a correction, but merely 

deleted the line UOIS.39. 

There were two typographical errors in the subroutine ALNORM which 

affected the truncated normal and truncated lognormal random number generators. 

The specific corrections to the AO (original) version of PACSTAT are: 
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Deleted 

+ (2+3.9806477940-4 + 1.9861538136400/ 

+ (2+4.838591280800 + 15.150897245100/ 

Added 

+ (1+3.980647940-4 + 1.9861538136400/ 

+ (1+4.838591280800 - 15.150897245100/ 

ALNORM.38 

ALNORr~ .40 

HEIDI3.9 

HEIDI3.IO 

The AO version of PACSTAT, the one received from BWIP, is listed in Appendix B. 

The line numbers listed above for deleted lines of code are from the AD ver­

sion. The B4 version of PACSTAT (Appendix C) implements the deletions and 

additions noted above. 

With the above corrections, and based on the strings of variates produced 

and tested, the RNGs in PACSTAT appear to work as intended. However, the fact 

that errors were found and corrected raises the question of the impact on pre­

vious applications of PACSTAT. The errors in subroutine ALNORM affect the 

truncated normal and truncated lognormal RNGs, so any applications of PACSTAT 

which called these RNGs would be suspect and should be rerun. The errors in 

reading and checking seed values for the uniform RNG affect the output of all 

RNGs, since uniform variates are used by all RNGs. For applications where only 

one seed was used, the results are probably acceptable. For applications where 

more than one seed was used or where results were compared to other runs util­

izing PACSTAT, the results should be considered faultly. In these latter 

cases, we recommend rerunning the application using the corrected version of 

PACSTAT. 

5.2 LITERATURE FINDINGS 

Fishman and Moore (1982) tested the uniform RNG used in PACSTAT along with 

15 other such generators. The 16 uniform RNGs were all multiplicative congru­

ential RNGs with modulus (2**31)-1 (see Appendix A, Section A.l). The differ­

ence between the RNGs was the value of the multiplier used (PACSTAT uses 

16807). Fishman and Moore generated 100 strings of 200,000 variates to test 

and compare the 16 generators/multipliers. In addition to the goodness-of-fit 
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tests, runs test, and tests of uniformity (on the unit line, unit square, and 

unit cube) used in our study, Fishman and Moore also performed several other 

tests, among them a test that uniformity on the unit line, unit square, and 

unit cube hold simultaneously. The generator with 16807 failed Fishman and 

f1oore's test for two-dimensional uniformity and their simultaneous test for 

one-, two-, and three-dimensional uniformity. The fact that Fishman and t~oore 

used strings of 200,000 variates where we only used 10,000 (because of comput­

ing limitations) may explain why they found problems that we did not. Another 

possible explanation is that their findings were due to chance, since some 

properties of an adequate RNG will occasionally seem invalid because of 

randomness. 

In a recent paper, Fishman and Moore (1986) present the results of an 

exhaustive study of all possible multipliers for multiplicative congruential 

RNGs with modulus (2**31)-1. Via several theoretical performance measures that 

characterize how well the RNG/multiplier "fills" k-dimensional unit cubes (k""2, 

••• , 6), they recommend the five best multipliers. Fishman and Moore compare 

these five best multipliers to 16807 and to two other commonly used multi­

pliers. They also perform the same statistical tests for the five best multi­

pliers as in their 1982 article (again using 100 sets of 200,000 variates), 

concluding that the five multipliers show no empirical aberrations. 

In comparing the statistical/empirical results of Fishman and r·~oore's 1982 

and 1986 papers, only slight improvements in the five best multiplier results 

are seen relative to the 16807 multiplier results. However, the theoretical 

performance measures are clearly superior for the five new generators as 

compared to 16807. Since the statistical/empirical tests employed in this 

review are not designed to specifically test what Fishman and Moore's theo­

retical performance measures consider, it is not clear what the final 

evaluation should be. 

In conclusion, the work of Fishman and Moore (1982, 1986) indicates that 

the PACSTAT random number generator could be improved theoretically by replac­

ing the 16807 multiplier with one of their five best multipliers. However, it 

is not clear what the practical improvement would be. Our belief is that the 

current uniform random number generator in PACSTAT (which is used to generate 
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random numbers from all other distributions) is an adequate one, but there may 

be better ones. Changing the multiplier in the uniform random number generator 

in PACSTAT to one of the values recommended by Fishman and Moore would not 

require its retesting. 
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6.0 QUALITY ASSURANCE AND CONFIGURATION CONTROL OF PACSTAT 

All work on PACSTAT was performed according to procedures described in the 

Statement of Work SOW-Ll£2, and according to the Engineering Physics Department 

Quality Assurance (QA) Plan EPD-163-2. The operating environment for the com­

puter work on PACSTAT was the PNL-BVAX (DEC VAX-11/780) running VMS-4.2. All 

files necessary to establish QA traceability are stored on DISK3 under the 

project name BWIPS6. Additional files and backup files are stored on the user 

mountable disk labeled 11 BUDIJEN", which is kept in the PNL-BVAX computer room. 

Tape copies of these files will be transmitted to BWIP at project completion. 

During FY86 through FY87 the following PNL staff members had access to the 

project and have established subdirectories under the main account [in 

brackets] 

c. L. Bartley [BW1P86.CLB] 

M. J. Budden [BW1P86.MJB] 

H. Harty [BW1P86.HH] 

G. F. Pi epe 1 [BW1P86.GFP] 

M. R. Toland [BW1P86.MRT] 

The QA controlled version of PACSTAT used at the start of this work is 

called the A3 version and is stored in its own subdirectory~ 

[BWIP86.PACSTAT.A3]. 

During the verification process several minor errors were uncovered in the 
A3 version of PACSTAT and were fixed. Additionally, changes were made to 

enhance the QA traceability by writing the input file back to a data echo file, 

and writing multiple title/comments cards to the output file and the data echo 

file. This unambiguously ties a particular input file to the respective output 

file. This final augmented version is designated A4 and is stored in Hs own 

subdirectory, [BW!P86.PACSTAT.A4]. 

The appropriate individual files on this subdirectory and their types are: 
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PACSTAT A4.SRC 

PACSTAT A4.FOR 

PACSTAT A4.LIS 

PACSTAT A4.0PL 

PACSTAT A4.0LB 

PACSTAT_A4.EXE 

PACSTAT A4.DXE 

WITNESS Source File 

FORTRAN Source File 

FORTRAN Compiler Listing File 

WITNESS Old Program Library 

VAX Object library (relocatable) 

Executable Image File (absolute) 

Debug Executable Image File {absolute) 

The PACSTAT A4.SRC file should also serve as in input file to the BWIP 
utility HISTORIAN so that the identical version of PACSTAT that PNL has veri­

fied can be installed on the BWIP PRIME, or the CRAY at Los Alamos National 

Laboratory (LANL). 

6.1 CREATION OF PACSTAT VERSIONS A4 AND B4 

The PACSTAT source code and ancillary records were received on March 17, 
1986. The format was a 9-track, !600-bpi, EBCDIC, 8D-cpr tape. This tape was 

copied with the MYTAPE utility that allows foreign tapes to be read on the VAX 

11/780. One file was copied from this tape. This file contained, in the 

following order: 

I. source program of PACSTAT 

2. subroutine SOLN - sample input 

3. prime job control language 

4. block data 

5. subroutine SDLN - sample input 

6. sample output 

7. block data 

B. user 1 s notes variable definitions and general information on 

PACSTAT code. 

After a file was created on the VAX, the source code was identified and 
separated from the other records. The PACSTAT code was then put under con­

figuration management using the utility WITNESS (Koontz and Stewart 1986). 
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WITNESS provides an automated and traceable means for installing, modifying, 

and documenting FORTRAN programs or other text files by assigning each line of 

source text a permanent unique identifier composed of a character string and an 

integer. WITNESS stores each line of text and its identifier in a program 
library. The program library can then be modified by referencing a line of 

text by its identifier. WITNESS allows the user to insert new lines and to 

delete existing lines. New lines are uniquely identified in the program 
library for future reference. Deleted lines remain in the program library 

(designated as inactive} and therefore may be restored. WITNESS keeps track of 

all changes to each line of text when they were made, and which "change ident" 

caused the change. All information may be retrieved by the "audit 11 feature. 
This unique and permanent identification of each line of text eliminates the 

possibility of the user accidentally destroying the integrity of the file (as 

sometimes happens with an interactive text editor}. It also provides an 

orderly method of tracking code versions and identifying the various changes 

from version to version. This feature is indispensable for quality assurance, 

especially when multiple users require code modification privileges, as was the 

case for the FY86 work. 

WITNESS is compatible with and provides most of the capabilities of 

Control Data Corporation's (CDC} UPDATE utility, which has been widely used for 

maintaining large simulation codes on CDC computers, and is similar to the 

HISTORIAN utility offered by Opcode, Inc. (available on the LANL computer 

system). WITNESS was written by PNL to provide UPDATE capabilities on other 
machines, specifically DEC-VAX-11/780 and IBM systems. 

The first step in the configuration control procedure for PACSTAT was to 

use WITNESS in the "creation run" mode. This step requires a WITNESS source 
file as input, which is identical to a FORTRAN source file, except for the 
presence of *DECK and *COMDECK cards that immediately precede subroutines and 

common blocks, respectively. The *DECK and *COMDECK cards provide the 

character part of the identifier for each line of FORTRAN source. WITNESS 

increments a counter for each card or record it encounters until it finds a new 

*DECK card. The counter provides the integer part of the unique identifier for 

each line of source. The identifier is written to the .FOR file into columns 

6,3 



81 to 96, which is then sent to the compiler. WITNESS also creates what is 

called a 11 Program librari' which contains all of the audit information as well 

as the identifiers. This is written to another file with the extension .OPL 

(Old Program Library) and is a random access formatted file that cannot be 

edited. The only means of changing the Old Program Library (OLDPL) is through 

the use of WITNESS so that the OLDPL becomes the primary archive file for 

maintaining versions of a code. The *DECK and *COMDECK cards were inserted in 

the the appropriate location in the PACSTAT FORTRAN source file and it was run 

through WITNESS. This created the AO version of PACSTAT (listed in Appendix 

B). The AO version of PACSTAT is essentially the version of PACSTAT that BWIP 

originally transferred to PNL, the only difference being the WITNESS generated 
11 idents 11 in columns 81 to 96. Because of the system dependent features of 

PACSTAT, the AO version would not compile on the PNL-VAX system computer. 

Thus, a series of changes were begun to convert PACSTAT into a VAX executable 

version, that was as much as possible, American National Standards Institute 

(ANSI) FORTRAN-77 compatible. 

The initial set of updates {changes) consisted largely of deleting PRIME 

system-dependent functions and inserting coding to transform PACSTAT into 

WITNESS compatible form. All 11 $Insert *<Common> COMDECK name 11 commands were 

replaced with 11 *Call COMDECK name," and three subroutine calls were commented 

out and new subroutines written. Specifically for our purposes, subroutine 
ASGVAX replaced subroutine ASG, subroutine IDVAX took the place of subroutine 
IDNUM, and subroutine RELEASE was modified. Subroutine VERSION was written to 

provide a banner page on the output file. VERSION's purpose was primarily for 

QA, providing traceability information on the version number of PACSTAT cur­
rently in use, update information, fixes and extensions, and applicable 

documentation. 

The set of updates with the BCSFIX identifier was received from BCS during 

the PACSTAT conversion process, and included the addition of subroutine 

DISCLAIMER. This routine prints a verification/benchmarking disclaimer 

(required by the new QA procedures) and also makes some cosmetic changes to the 

output file. Coding with the "ECH0 11 identifier was added for the capability of 

having the input data echo to the output ECHO file (PACSTAT_A4.ECH). This 
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echoing of input data provides a good, traceable QA record of the input when 
running interactively, and unambiguously ties a particular input file to a 

specific output file. Included in this set of updates was the added feature of 

being able to run PACSTAT interactively or batch. The final set of updates 

with the identifier "HEIDI3 11 implement the corrections noted in Section 5.1. 

These updates modify PACSTAT to correct errors involving the generation of ran­

dom numbers. This includes typographical errors detected in routine ALNORM as 

well as data overflow errors caused by using a single precision variable to 

handle the double precision random number seed in the PACSTAT routine. 

The following seven steps describe exactly how the final version of 

PACSTAT (the A4 version) was created from the tape given PNL by BWIP. 

1, The tape from D. Langford with PRIME-750 version of PACSTAT source 
and data tapes was received. 

2. The PACSTAT source was edited, *DECK cards were put in appropriate 
places to create PACSTAT AD,SRC. (Note that an EXTERNAL statement 
was added for BLKDAT,) 

3. With the .SRC file from above as input, WITNESS was run in the crea­
tion mode, and it generated a file PACSTAT AO.FOR ready to go to the 

FORTRAN compiler. 

4. The .FOR file from 3 would not compile (PRIME system dependent con­
structs) so an update change file PACSTAT AO.UPD was created to 

create a new PACSTAT Al.FOR, 

5. PACSTAT Al.FOR compiled but had many different corrections. The 
PACSTAT A2.FOR version was created from the Al version by resequenc­

ing all cards, making the A2 version "clean." 

6. Version A3 was created by taking the A2 version above and adding 
PACSTAT __ A2.UPD, which contains an entire subroutine called VERSION. 

VERSION is used for tracking the various PACSTAT versions by writing 

important version information to the OUTPUT file. The B3 (batch 

version) was created the same way. The final versions capable of 

running on the VAX and satisfying acceptable traceability require­

ments are PACSTAT A3,FOR and PACSTAT B3.FOR. 

6,5 



7. PACSTAT __ A3.UPD was used to change the A3 version into the final A4 

version. Fixes included in this file were the changes to subroutine 

VERSION~ the BCS fixes, a correction set called HEIDI which fixes 

some minor errors in the RNG; and some input echo fixes. The result­

ing interactive and batch versions are PACSTAT A4.FOR and 
PACSTAT B4.FOR. 

A list of each of the .UPD update files described above is presented in 
Appendix D. All changes necessary to enable a person to go from the AO version 

to the A4 or 84 version are contained in these files. 

The final Configuration Controlled Code Versions are designated the A4 
(interactive) and 84 (batch) versions, and contain the changes described above. 

A listing of the 84 version is provided in Appendix C. The character/integer 

identifiers in columns 81 to 96 of this file clearly show each change PNL has 

made to the original PACSTAT version. New sample input and output files are 

shown in Appendices E and F. All changes have been made upward compatible; 
this means that old PACSTAT input decks should still run on both the A4 and 84 

versions. The new features of input are multiple title/comment cards on the 

input file for additional QA identification and a mode switch to indicate batch 

or interactive execution. 

6.2 QUALITY ASSURANCE RECOMMENDATIONS 

Based on the experience with PACSTAT there are two recommendations that we 
feel would improve the QA features of the code. First~ we recommend that the 

current version and all subsequent versions be put under configuration manage­
ment with HISTORIAN or WITNESS, as we have done at PNL. This will make trans­

portation of the code to different machines easy, and traceable. It will save 

significant time in any further efforts on the code where quality assurance is 

required. 

Secondly, we recommend that a concerted effort be made to 
features and make the code transportable between 

remove a 11 sys­
the VAX, PRIME, tern-dependent 

and LANL GRAY machines. Most of the system-dependent features have been 
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removed. Subroutine ASGVAX replaces subroutine ASG and will work on the PNL 

DEC VAX machine. It will probably work on the CRAY also, but this conjecture 

has not been tested. 

Some system-dependent features still remain, but they could be easily 

changed. For instance, the date and time routines, and the run identification 

coding are system dependent and probably always will be. This feature can be 

made nearly transportable by requiring the user to specify as input data what 

machine he is running in. This information can then be used inside the code to 

branch to the proper system dependent calls, other calls being by-passed. This 

way the difference between truly system-dependent versions can be minimized. 

It would also be helpful if all the system-dependent features could be combined 

or organized into one or two subroutines. 
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7.0 GENERATION OF RANOOM NUMBERS FROM PACSTAT FOR STATISTICAL TESTS 

The process for generating random numbers from PACSTAT for use in the sta­

tistical tests (see Sections 2.0 to 4.0) started with the creation of a new 

version of the SOLN routine to be linked with PACSTAT. The SOLN routine was 

originally intended to perform calculations on the variates generated with the 

RNGs, with the results of the calculations printed to both binary and formatted 

output files. The new version of SOLN provides data for the statistical tests 

by setting the output variable equal to the input data provided by the random 

number generator. The block data routine BLKDAT was also modified to reflect 

the number of solutions provided by SOLN, and provide internal documentation 

for the output files. Copies of BLKDAT and SOLN are included in Appendix G. 

Next, VAX/VMS command files were built to run the PACSTAT program and 

merge the data provided by each run. A separate run of PACSTAT was made for 

each random number string that was generated by PACSTAT. All the runs for one 

type of distribution were contained in one command file. An annotated copy of 

the command file (for one run of PACSTAT) which generated 100 sets of 10,000 

uniform variates is included in Appendix H. The initial seeds for the random 

number generator used in the command files, are themselves random numbers 

generated by SAS. 

The output that resulted from the PACSTAT runs was not in a form immed­

iately usable to the SAS procedures that performed the statistical tests. A 

short program was written to read the output file from PACSTAT; strip off the 

internal documentation and identifying numbers to each value in each random 

number string; and sort each random number string. The output of this program 

was used directly by the SAS procedures that performed the statistical tests. 

An example of the program that performed these functions for the uniform 

variates is provided in Appendix I. 
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APPENDIX A 

RANDOM NUMBER GENERATION IN PACSTAT 

This appendix discusses the mathematical methods used to define the uni­

form, loguniform, exponential, truncated exponential, normal, truncated normal, 

1 ognorma 1, and truncated 1 ognorma 1 random number generators (RNG) in PACSTAT. (a) 

Considerable use is made of the "probability integral transform" method 

(Mood, Graybill, and Boes 1974, p. 202). The method states that for any random 

variable X having cumulative distribution F(X), the transformation 

F (X) = U 

yields a random variable U having a uniform distribution on the interval (0,1). 

Hence, given a random uniform variate u, a random variate x with cumulative 

distribution function F is given by 

We now discuss the eight PACSTAT random number generators in turn. 

A.l GENERATION OF UNIFORM VARIATES 

PACSTAT utilizes a multiplicative congruential generator with modulus 
231 -1 and multiplier 16807 to produce uniform (0,1) variates. It has the form 

Z; = 16807 Z;-r (mod z31_1) I A.!) 

(a) This discussion is based on an August 1985 draft report, "Verification of 
PACSTAT Monte Carlo Routines 11

, by P. w. Eslinger and D. W. Langford of 
Boeing Computer Services Richland, Incorporated. 
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with the normalization 

(A, 2) 

producing uniform (0,1) variates. A seed z0 (1,2, •••• 231 -2) is required to 

start the generator. Given a uniform (0,1) variate y from Equation (A.2), a 

uniform variate x on the interval (ut.ur) is calculated as 

The probability density function (pdf) for the uniform distribution is 

f(x) 

A,2 GENERATION OF LOGUNIFORM VARIATES 

ut~x~ur 

otherwise 
(A.3) 

Variates from a loguniform distribution can be generated using either the 

natural or common logarithm. The pdf is 

f(x) " 
u -u 

r < 
0 

ut 2 x 2 ur 

otherwise 

where a is 10 for the common logarithm, and e for the natural logarithm. 

(A.4) 

Variates from a loguniform distribution are obtained by first obtaining a 

uniform (ut,ur) variate y. and then transforming to a loguniform variate x via 
x = aY. 

A,3 GENERATION OF EXPONENTIAL VARIATES 

The exponential distribution with parameter e has pdf 
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f(x) = ~:-ex X > 0 

otherwise, 

cumulative distribution function (cdf) 

F(x) = ~ :-e -ex 
X > 0 

otherwise, 

and inverse cdf 

The probability integral transform method is used to produce exponential 

variates x vi a 

where u is a random uniform (0,1) variate, and F-l is the inverse cdf from 

Equation (A.7). 

A.4 GENERATION OF TRUNCATED EXPONENTIAL VARIATES 

(A.5) 

(A. 6) 

(A. 7) 

The truncated exponential distribution with parameter e takes values in 

the interval (e~,er), where e£. 2._ 0 and er > e£.. The truncated exponential has 

pdf 

f (x) = 

-ex e 
-ee -ae 

e £. e r 

0 

e£.~x2er 

otherwise 
(A.B) 

Variates from the truncated exponential are generated using the probability 

integral transform method. The first step is to compute the limits u£. and ur 
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on a uniform distribution that corresponds to the exponential limits e£ and 

er• This is accomplished by solving F(e£) = u£ and F(er) = ur• where F is 
given by (A.6): 

and 

A truncated exponential variate is obtained by first generating a (u£,ur) 

uniform variate y, and then computing 

A.S GENERATION OF NORMAL VARIATES 

The normal distribution with mean ~ and standard deviation o has pdf 

I f(x) ~-:''---exp 
ffn 0 

(A.9) 

(A. 10; 

(A.Il) 

Normal random variates are obtained via the probability integral transform 

method. An accurate numerical approximation (Abramowitz and Stegun 1974, 

Eq. 26.2.23, p. 933) for the inverse cdf is used, since an analytical closed 

form does not exist. 

The PACSTAT method for generating normal variates has the following five 

steps: 

1. Generate a variate, u, from the uniform (0,1) distribution. 

2. If u is less than 0.5, the sign of the normal variate, x, will be 

positive. If u is greater than 0.5, set u = 1-u and the sign of x 

will be negative. 

3. Generate x from u using the following equations: 

t ~ [-2 ln(u)J 112 
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2 

t -
ca+cl+c2t 

X = 
d t 2 1 + dl t + + d3t 2 

where 

co = 2.515517 d1 = 1.432788 

c1 = 0.802853 d2 = 0.189269 

c2 = 0.010328 d3 = 0.001308 

The absolute value of the error in x is less than 4.5E-04. 

4. Determine the sign of x from Step 2~ the result is a variate from the 

normal distribution with mean 0 and standard deviation 1. 

5. If a variate y from a normal distribution with mean ~ and standard 

deviation a is desired, use the expression y = ax + v. 

A.6 GENERATION OF TRUNCATED NORMAL VARIATES 

A truncated normal distribution with parameters v and o takes values in 

the interval (n£, nr). The pdf is 

I 
exp ~ ';:~)

2

) 
.rz;; cr ("r-") ("t-") n < x < n (A.l2) 

£.- - r 
f(x) = F---F--cr cr 

0 otherwise, 

where F is the cdf of the nontruncated standard normal distribution (i.e., the 

normal distribution with v = 0 and cr = 1). 

Truncated normal variates are generated via the probability integral 

transform method using the numerical approximation for the inverse cdf given in 

Section A.5. First, the uniform limits ut and ur corresponding to the 

truncated normal limits nt and nr are determined. This is accomplished by 

using the inverse cdf approximation of Section A.5 in a mixed Newton's and 
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bisection method to find the values ui and ur which satisfy F[(nt-~)/o] = ut 

and F[{nr-11)/o] = ur. A truncated normal variate x is then calculated from a 
uniform {0,1) variate using the inverse cdf approximation in Step 3 of 
Section A.5. 

A,7 GENERATION OF LOGNORMAL VARIATES 

Variates can be generated from a lognormal distribution for either common 

or natural logarithms. The pdf of the lognormal distribution with parameters Jl 

and cr is 

X > 0 (A.13) 

where a is 10 for common logarithm and e for natural logarithm. 

Lognormal variates x are generated by first generating a variate y from 

the normal distribution with mean 11 and standard deviation cr, and then 

computing x = aY. 

A.8 GENERATION OF TRUNCATED LOGNORMAL VARIATES 

A truncated lognormal distribution with parameters 11 and cr takes values in 

the interval (ln.e~ lnr). Truncated lognormal variates are generated by the 
following three steps: 

1. Calculate the limits ut and ur for the uniform distribution 

corresponding to the lognormal truncation limits lnt and lnr (using a 

combined Newton and bisection method). 

2. Calculate a truncated normal variate y from a uniform variate u on 

the interval (ut, ur). 

3. Transform the normal variate y to a lognormal {truncated) variate x 

via x = aY (where a is 10 for common logarithm and e for natural 

logarithm). 
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APPENDIX B 

PACSTAT __ AO.FOR (ORIGINAL INTERACTIVE VERSION, 

FORTRAN SOURCE FILE) 



FUNCTION ALNDRW (X) 
c 
C ALGORITHW FROW APPL. STATIST. (11173) VOL. 22, NO. 3, PP 424-427. 
c 
C EVALUATES THE AREA UNDER A STANDARD NDRt.IAL CURVE (WEAN= e.e, 
C STANDARD DEVIATION= 1 1), INTEGRATING FROW WINUS INFINITY TO X. 
C A POLYNOWIAL WETHOD IS USED. 
c 

c 

c 

c 

c 

c 

c 
c 
c 
c 
c 

REAL~8 

• A, 

LOGICAL 
POSTIV 

DATA 
• CON /1.281, 

UTZERO / 9.58 I 

POSTIV=. TRUE. 

Y, 

IF (X.LT.1.8) PDSTIV=.FALSE. 
Z=DBLE(ABS (X)) 

IF (X. LT. UTZERD) GO TO liB 
ALNORM=B.B 
GO TO 1311 

1BB CONTINUE 
Y=8. SOO•Z•Z 
IF (X.GT.CON) GO TO 1111 

z 

A= B.5DB - z • (B.398942281444D8 - 1.39990343851401 * y I 
(Y • 5.7588648145800- 29.8213557818DII I 

• {Y • 2.62-43312167900 • ..t8.6959931692DB I 
• (Y • 5.9288572443800)))) 

GO TO 121! 

Ill! CONTINUE 
A = 1.398942281385 • OEXP(-Y) I 

• (Z - 3. 8152D-8 
(Z • 3.981!64779--tD-4 • 1.9861538136401 I 

• (Z- 1!.15167911683500 • 5.2933032492600 I 
• (Z • 4.838591281!800 • 15.151!897245100 I 

(Z • 1!.7-42381!92482700 • 3B.789933B34DB I 
(Z • 3.99B19-417B11DB)))))) 

121 CONTINUE 
ALNORirol = SNGL(A) 

130 CONTINUE 
IF (POSTIV) ALNORW = 1.1-ALNORirol 
RETURN 
END 
SUBROUTINE ASG (ITYP,IERR,IFIL,NLEN,INF) 

ROUTINE FOR INTERACTIVE ASSIGNMENT OF FILES ON PRIWE 
INPUT IS ITYP = 1 FOR WRITE FILE, e FOR READ ONLY 

= OTHER FOR READ/WRITE FILE (UUST BE EXISTING FILE) 
IERR = ERROR RETURN FLAG 

B.l 

ALNORirol 
ALNORt.l 
ALNORt.l 
ALNORt.l 
ALNORW 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORM 
ALNORt.l 
ALNORirol 
ALNORirol 
ALNORM 
ALNORM 
ALNOR!.I 

ALNORM 
ALNORirol 
ALNORt.l 
ALNORt.l 
ALNORM 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORt.l 
ALNORM 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNDRirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORirol 
ALNORM 
ALNORM 
ALNORM 
ALNORM 
ASG 

ASG 
ASG 

ASG 
ASG 
ASG 

' 3 

• 
5 

6 

7 

' 
' 
" 11 

12 

13 

14 
15 

16 

17 

18 

19 

" 21 

" 23 

" 25 

26 
27 

28 

" " 31 

32 

" 34 

35 

36 

37 

38 

39 .. 
41 

" 43 
44 

45 

46 

" " " ' 
3 

• 
5 

6 
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C IFIL = UNIT Nlii8ER TO USE 

C NLEN = DU.IENSION OF INF 

C INF = NAIIE OF INPUT FILE (CHAR•4, DHIENSION = NLEN) 
c 
C DESIGNED FOR PRIME 251 AND 751. FUNITS 1-4, 41-42, 51, 
C SS AND UNITS 21-28 ARE COMMITTED ON THESE MACHINES. 
c 
SINSERT SYSCOM}AIKEYS 
SINSERT •>COIAION}INOUT 

c 

LOGICAL LOGIC 
CHARACTERd 

+ ANS 

CHARACTER•4 
+ INF(NI...EN) 

IERR=IJ 

C CHECK FOR FILE ALREADY OPEN ON THIS UNIT NUMBER 

c 
REJIND (IFIL, ERR= liB) 

WRITE (lOUT, SIB) IFIL, (INF (I) , 1=1, NLEN) 
GO TO 181 

111 CONTINUE 

Nt.I...4=4•NLEN 
c 
c 
c 

CHECK FOR AL.LOIABLE UNIT NIAIBER. SET PRIME OFFSET 

c 

IF (IFIL.LE.4) GO TO 1111 

IF ((IFIL.GE. 21) .AND. (IFIL.LE. 28)) GO TO 110 
IF ((IFIL.GE.411) .AND. (IFIL.LE.42)) GO TO 111 
IF ((IFIL.Eq.Sl).OR.(IFIL.Eq.S5)) GO TO 111 

IF (IFIL. GT .127) GO TO 110 

GO TO 1211 
1111 CONTINUE 

WRITE (lOUT, Sll!l) IFIL 
121 CONTINUE 

IF (IFIL.LT.21) THEN 

IFUNIT=IFIL-4 
ELSE 

IFUNIT=IFIL-12 
END IF 

C CHECK TO SEE IF FILE ALREADY EXISTS 

c 
131 CONTINUE 

LOGIC:: EXSTIA (INF,INTS(Nt.L4)) 

c 
C READ OHLY OR READ/IRITE FILE 
C FILE MUST ALREADY EXIST 

c 
IF (ITYP.NE.1) THEN 

IF (.NOT.LOGIC) THEN 

1411 CONTINUE 
I RITE (lOUT, 521) (INF (I), 1:=1, NLEN) 

IRITE (IOUT,S311) 
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ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 

8 

9 

" 11 

12 
13 

14 

15 
16 

17 

18 

19 

" n 

" 23 

24 
25 

" 27 

" 29 
30 

31 

32 

33 

" 35 

38 

" 38 
39 

" " 42 

" .. 
" " " .. ., 
50 

51 
52 

53 
54 

56 
56 
57 

58 

59 

" 61 



READ (IN,54B) ANS ASG 52 

IF ((ANS.NE.'Y').AND. (ANS.NE. 1 N')) TK~ ASG 63 

IF ((ANS.NE. 1 y 1 ).AND.(ANS NE.'n')) GO TO 1411 ASG " END IF ASG " IF ((ANS.EQ.'Y').OR.(ANS.EQ 'y')) TKEN ASG 66 

WRITE (IOUT,SSB) I~B ASG 67 

READ (IN 1 66B) (INF(I),I=l,NLEN) ASG 66 

GO TO 13B ASG 69 
B_SE ASG " GO TO 18B ASG 71 
END IF ASG 72 

B_SE ASG 73 

IF (1TYP.E~.B) THEN ASG H 
LOGIC= OPENIA{AIREAO•AISAYF,INF

1
1NTS(NWL4),INTS(IFUNIT)) ASG 75 

B_SE ASG 75 

LOGIC = OPENIA(AIRDWR·AISAYF 11NF11NTS(NWL4) 1INTS(IFUNIT)) ASG 77 

END IF ASG 75 

END IF ASG 79 

B-SE ASG " c ASG 81 

c WRITE ONLY FILE. CKECK IITK USER BEFORE ASG 62 
c DB..ETING AN EXISTING FILE. ASG 83 
c ASG " IF {LOGIC) THEN ASG 85 

150 CONTINUE ASG 66 

WRITE {lOUT ,57B) (INF(I) I 1=1, NLEN) ASG 87 

WRITE (IOUT,58B) IqB ASG 88 
READ (IN,54B) ANS ASG 89 

IF ((ANS.NE. 1Y1
) .AND. (ANS.NE. 'N')) TKEN ASG " IF ((ANS.NE. 1
)'

1
) .AND. (ANS.NE. 'n')) GO TO lSil ASG Sl 

END IF ASG 92 

IF ((ANS.EQ. 'N') OR. (A.NS EQ. 'n')) THEN ASG " 160 CONTINUE ASG " WRITE (IOUT,53B) I~B ASG " READ (IN 1 54B) ANS ASG " IF ( (A.NS. NE. 'Y'). AND. (A.NS. NE. 1 N 1 )) TKEN ASG 97 

IF ((A.NS.NE.'y').A.ND.(A.NS.NE.'n')) GO TO lSB ASG " END IF ASG " IF ((A.NS.EQ..'N') OR.(A.NS Ell_.'n')) GO TO 180 ASG 100 
A.NS='N' ASG 101 

END IF ASG 102 
IF ((ANS.EQ.. 'Y') OR. (A.NS.EQ.. 'y')) THEN ASG 103 

LOGIC = DELEIA.(INF,INTS(NML4)) ASG "' B_SE ASG 105 
WRITE (IOUTISSB) IqB ASG 106 
READ (IN,56B) (INF (I) I 1=11 NLEN) ASG 107 

GO TO 13il ASG lOB 
END IF ASG 109 

END IF ASG 110 

LOGIC = OPENIA.(A.IIRIT•AISA.Mf 1 INF 1 INTS(NWL4),INTS(IFUNIT)) ASG 111 

END IF ASG 112 

c ASG 113 

IF (LOGIC) RETURN ASG 114 

c ASG 115 
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c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

171 CONTINUE 
WRITE (IOUT,691) 
WRITE (lOUT, 631) I~B 

READ (IN,641) ANS 
IF ({ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEH 

IF ((ANS.NE.'y').AND.(ANS.NE.'n')) 00 TO 171J 
EHDIF 
IF ((ANS.EQ.. 'N') .OR. (ANS.EQ.. 'n')) GO TO 1811 
WRITE (IDUT, 551) I~B 

READ (IN,Ii61) (INF(I),I=1,NLEN) 
GO TO 131 

1811 CONTIHI..E 
WRITE (IOUT,Silil) 
IERR=1 
RETURN 

Sflll FORt.IAT (/lX, 'FILE UNIT ',IS,' IS ALREADY ASSIGNED TO AN OPEN FILE. 
+ 1 /1X, 'ATISIPT TO ASSIGN FILE ',20A4) 

Iilii FORMAT (/1X, 'FILE UHIT' , IIi, ' IS IN POSSIBLE CONFLICT WITH PRIME SY 
• TEll UNITS'/) 

520 FORNAl (/1X, 'UNAil..E TO LOCATE FILE ',2iiA4) 
536 FORNAl (1X, 'DO YOU WISH TO TRY AGAIN (Y/N)? ',AI) 
546 FORMAT (A1) 
550 FORI.IAT (lX, 'ENTER FILE NAME ',Al) 
650 FORliAT (2iiA4) 
570 FORliAT (1X, 'FILE ',28A4) 
5811 FORMAT (lX, 'ALREADY EXISTS. ALL RIGHT TO DB..ETE (Y/N)? ',AI) 
5911 FORMAT (/lX, 'FILE ASSIGNMENT UNSUCCESSFUL.') 
8011 FORt.IAT (lX, 'PROGRAN ABORTED IN ROUTINE ASG. ') 

END 
SUBROUTINE BERNLI (N,RNDVAL,RPl) 

ROUTINE FOR TRANSFORNING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
INTERVAL 1,1 TO A BERNOlLLI DISTRIIlJTED DATA SET. INPUT VALUES 
BECOWE IJ IF THEY ARE LESS THAN RPl, AND 1 IF THEY ARE GREATER THAN 
RPl. 

N = NlloiBER OF VALUES IN VECTOR RNDVAL. 
RNDVAL = ON INPUT, VECTOR OF UNIFORMLY DISTRIBUTED VALUES. 

RPl 
ON OUTPUT, VECTOR OF BERNOllll DISTRIBUTED VALUES. 

= PROBABILITY OF THE ZERO STATE OCCURRING. 

DHIENSION 
RNDVAL(N) 

BERNOlLLI DISTRISVTION 

DO liJil l=l,N 
RV=l. 
IF (RNOVAL(I).LT.RPl) RV=il. 
RNDVAL(I)=RV 

1011 CONTINUE 
RETURN 
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ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 

116 

117 

116 

119 

120 

121 

122 
123 
124 
125 

126 

127 

126 
129 

130 
131 
132 

133 

13< 
135 
136 

137 
136 

139 
140 

141 

142 
143 
144 
145 

146 
2 
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6 

7 

6 

9 

" 11 

12 

13 
14 

15 

16 
17 
16 

19 
26 

21 

22 

23 

24 



END 
BLOCK DATA 

c 
C THIS BLOCK DATA CONTAINS THE PROBLEM DEFINITION FOR A PACSTAT 
C WONTE CARLO SIIU.TAION RUN. 
c 
C THIS SAMPLE PROBLEW MODELS THE MASS STORAGE AND RELEASE RATE 
C (STEADY STATE) OF A CONTAMINANT, WHICH IS DIFFUSING INTO A BOUNDARY 
C LAYER AWAY FROW A SOLUBILITY LIWITED SOURCE. OUTSIDE THE BOUNDARY 
C LAYER, CONVECTION IS ASSUWED TO REWOVE THE CONTAMINANT AT A FAST 
C RATE. THE MODEL IS ONE DIMENSIONAL, CARTESIAN DIFFUSION, AND 
C OUTPUT VALUES ARE 'PER SqUARE METER' OF SOURCE ZONE. 
c 
S INSERT SYSTEMS)UTIL) PACST AT}COt.IMON)PPARA 

SINSERT SYSTEWS)UTIL)PACSTAT}COWWON)PBLKl 
IINSERT SYSTEYS)UTIL)PACSTAT}COWMON}PBLK2 
SINSERT SYSTEYS}UTIL)PACSTAT)COWWDN>PBLKJ 
SINSERT SYSTEWS>UTIL)FEMLIB)COWWON)IDCDW 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 
c 

SET THE PROGRAW NAWE AND VERSION NUMBER 

DATA 
PRG/'DIF-STAT'/, VERNUM/1.11/ 

SET THE PROBLEM TITLE 

DATA 
TTLE/'MASS STORAGE AND RELEASE RATE INTO LAYER'/ 

SET N~BER OF SOLUTIONS AND THE PLOTTING LABEL 

FOR THE OUTPUT VARIABLE FOR EACH SOLUTION. 

DATA 
NSOLN/2/ 

DATA 

f'LABEL(l)/'MASS STORAGE IN LAYER, GI.I/M••2 '/, 
PLABEL(2)/'REL RATE (S S.), GM/M••3~YR '/ 

SET THE NLUBER OF INPUT VARIABLES AND 
THEIR NAt.IES, CHARACTER•12. 

DATA 

NVAR/4/ 
DATA 

VLABEL(l)/'MOLEC DIFFSV'/, VLABEL(2)/'RETARDATION '/, 
~ VLABEL(3)/'LAYER WIDTH'/, VLABB..(4)/'SOLUBIUTY '/ 

SET THE UNITS FOR THE INPUT VARIABLES, CHARACTER•l2 

DATA 

~ VDHIEN(l)/'MET••2/YEAR '/, VDIMEN(2)/'UNITLESS '/, 
~ VDIMEN(3)/'METERS '/, VDIMEN(4)/'GI.I/I.IETn3 '/ 

SET THE NUMBER OF PROBLEM CONSTANTS AND 
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BERNLI 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 

BLKDAT 
llLKDAT 
BLKDAT 
BLKDAT 

BLKDAT 
BLKDAT 

BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 

BLKDAT 
BLKDAT 
BLKDAT 

BLKDAT 

BLKDAT 
BLKDAT 
BLKDAT 

BLKDAT 
BLKOAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKOAT 
BLKDAT 
BLKDAT 

BLKDAT 
BLKDAT 

BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKOAT 
BLKDAT 
BLKDAT 
BLKDAT 

BLKDAT 
9LKDAT 

BLKDAT 
BLKDAT 

BLKDAT 

BLKDAT 
BLKDAT 

BLKDAT 
BLKDAT 

" ' 3 

• 
5 

6 

7 

6 

' 
" 11 
12 

13 
14 

15 
16 

17 

16 

19 

" 21 

" 23 

" " " 27 

" " " 31 

32 
33 

34 

35 

36 

37 
38 

39 

" 41 

" 43 .. 
45 

46 
47 

46 

" " 51 
52 

53 
54 



c THE NAME AND UNITS FOR EACH CONSTANT. BLKDAT 55 
c BLKDAT 56 

DATA BLKDAT 57 

• NCONST/2/ BLKDAT 58 
DATA BLKDAT 59 

• CLABEL(l)/'HALF LIFE 'I' !l.KOAT 88 

CLABB.. (2) /'POROSITY 'I BLKDAT 81 
DATA ll.KDAT " • CDIWEN(l)/'YEARS 'I. BLKDAT 83 

• CDIWEN(2)/'UNITLESS 'I IILKDAT " c BLKOAT 65 
END BLKDAT 68 

BLOCK DATA BLOCK 2 
c BLOCK 3 
c THIS BLOCK DATA CONTAINS THE PROBLEM DEFINITION FOR A PACSTAT BLOCK • 
c WONTE CARLO SIWULTAION RUN. BLOCK 5 
c ll.DCK ' c TffiS SAMPLE PRDBLBI WODELS THE WASS STORAGE AND RB..EASE RATE BLOCK 7 
c (STEADY STATE) OF A CONTAMINANT, WHICH IS DIFFUSING INTO A BOUNDARY BLOCK 8 
c LAYER AWAY FRllW A SOLUBILITY LIWITED SOURCE. OUTSIDE THE BOUNDARY BLOCK g 

c LAYER, CONVECTION IS ASSUMED TO REMOVE THE CONTAMINANT AT A FAST BLOCK 18 
c RATE. THE WODEL IS ONE OIWENSIONAL, CARTESIAN DIFFUSION, AND BlOCK 11 

c OUTPUT VALUES ARE 'PER SQUARE WETER' OF SOURCE ZONE. BLOCK 12 
c BLOCK 13 
IINSERT SYSTEWS}UTIL}PACSTAT)COWWON)PPARA !l.OCK 14 

SINSERT SYSTEWS)UTIL}PACSTAT}COWWON}PBLKl BLOCK 15 
SINSERT SYSTBIS}UTIL)PACST A T)COIIION)P!l.K2 BLOCK 16 

I INSERT SYSTBIS)UTIL) PACST A T}COIAIO N> PBLK3 BLOCK 17 
SINSERT SYSTEWS)UTIL}FBWLIB)COWMDN>IDCOW BLOCK 18 
c BLOCK 19 
c SET THE PROQIWtl NAWE AND VERSION N\AIBER BLOCK 28 

c fl.DCK 21 
DATA BLOCK 22 

PRGJ'OIF-STAT'/, VERNLA,I/l.B/ BLOCK 23 

c BLOCK " c SET THE PROBLBtl TITLE BLOCK 25 
c BLOCK " DATA BLOCK 27 

• TTLE/'WASS STORAGE AND RELEASE RATE INTO LAYER'/ BLOCK 28 

c !l.OCK 29 

c SET Nt.IIBER OF SOLUTIONS AND THE PLOTTING LABEL BLOCK " c FOR THE OUTPUT VARIABLE FOR EACH SOLUTION. BLOCK 31 

c BLOCK 32 

DATA BLOCK 33 

• NSOLN/2/ BLOCK " DATA BLOCK 35 

• PLABEL(I)/'WASS STORAGE IN LAYER, GW/W••2 'I' BLOCK 38 

• PLABEL(2)/'REL RATE (S.S.), ~/Wu3-YR 'I BLOCK 37 

c !I_OCK 38 

c SET THE NLUBER OF INPUT VARIA!l..ES AND ELOCK 39 

c THEIR NAWES, CHARACTER•I2. BLOCK " c BLOCK H 

DATA BLOCK " • NVAR/4/ BLOCK 43 
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DATA 
VLABB..(l)/'WOLEC DIFFSV'/, VlAB8..(2)/'RETAROATION '/, 
VLAB8..(3)/'LAYER WIDTH'/, VLAB8..(4)/'SOLUBILITY '/ 

c 
c 
c 

SET THE UNITS FOR THE INPUT VARIABLES, CHARACTER•12 

c 
c 
c 
c 

c 

• 

DATA 
VDHIEN(l)/'ltETu2JYEAR '/, 
VDIWEN(3)/'IoiETERS '/I 

VDIWEN(2)/'UNITLESS 
VDIWEN (4) / 'GN/IoiEh•3 

SET THE NUUBER OF PROBLEW CONSTANTS AND 
THE NAWE AND UNITS FOR EACH CONSTANT. 

DATA 
~ NCONST /2/ 

DATA 
~ CLABB..(l)/'HALF LIFE '/I 

CLAB8..(2)/'POROSITY I I 
DATA 

CDIWEN(l)/'YEARS '/, 
~ CDIIoiEN(2)/'UNITLESS '/ 

END 

SAioiPLE BLOCK DATA ROUTINE 

'I' 
'I 

THIS IS A SAWPLE LISTING OF A BLOCK DATA ROUTINE. THIS ROUTINE 
DEFINES THE INPUT AND OUTPUT VARIABLES WHICH ARE USED BY THE t.IODEL 
BEING UIPLEWENTED. 

BLOCK DATA 
c 
C THIS BLOCK DATA CONTAINS THE PROBLEW DEFINITION FOR A PACSTAT 
C WONTE CARLO SIWULTAION RUN. 
c 
C THIS SAMPLE PROBLEM WODB..S THE WASS STORAGE AND RB..EASE RATE 
C (STEADY STATE) OF A CONTAMINANT, WHICH IS DIFFUSING INTO A BOUNDARY 
C LAYER AWAY FROW A SOLUBILITY LIWITED SOURCE. OUTSIDE THE BOUNDARY 
C LAYER, CONVECTION IS ASSUWED TO REWOVE THE CONTAWINANT AT A FAST 
C RATE. THE WODEL IS ONE DIWENSIONAL, CARTESIAN DIFFUSION, AND 
C OUTPUT VALUES ARE 'PER SqUARE WETER' OF SOURCE ZONE. 
c 
1 INSERT SYSTEioiS)UT!L} PACST A T}COIAION)PPARA 
SINSERT SYSTEWS)UTIL}PACSTAT)COMMON}PBLKl 
SINSERT SYSTEMS}UTIL)PACSTAT)COMMON)PBLK2 
SINSERT SYSTEMS>UTIL}PACSTAT>COWWON)PBLK3 
SINSERT SYSTEioiS}UTIL)FEWLIB}COWWON)IOCOM 
c 
c 
c 

SET THE PROGRAW NAME AND VERSION NI.AIBER 

c 
c 

DATA 
PRG/'DIF-STAT'/, VERNIAI/1 1/ 

SET THE PROBLEIII TITLE 
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BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLDCK2 
BLDCK2 
BLOCK2 
BLOCK2 
8LOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLOCK2 
BLDCK2 
BLOCK2 

" 45 

45 

47 .. 
" 50 

61 

52 

53 

" 55 
56 

57 

56 
59 

" 61 

62 
63 

" 65 

" B7 

2 
3 

4 

5 

6 
7 

6 
9 

10 

11 

12 
13 

" 15 

16 
17 
16 

19 

" 21 

22 

23 

" 25 

26 

27 
26 

" " 31 



c I!LDCK2 " DATA BLOCK2 33 

• TTLE/'WASS STORAGE AND RELEASE RATE INTO LAYER'/ BLDCK2 34 
c BLDCK2 " c SET NlJ.IBER OF SOLUTIONS AND THE PLOTIING LABB.. BLOCK2 36 
c FOR THE OUTPUT VARIABLE FOR EACH SOLUTION BLDCK2 37 
c BlOCK2 36 

DATA BLDCK2 " • NSDLN/2/ 8LOCK2 .. 
DATA BLOCK2 " • PLABEL(l)/'ltiASS STORAGE HI LAYER, GI.I/W••2 'I' BLDCK2 " PLABa(2)/'REL RATE (S.S.), GM/t.lu3-YR 'I BLDCK2 " c BLOCK2 .. 

c SET THE NIAIBER OF INPUT VARIABLES AND BLOCK2 45 
c THEIR NAMES, CHARACTER•12. BLDCK2 " c BLDCK2 47 

DATA BLOCK2 " • NVAR/4/ BLOCK2 " DATA BLOCK2 " • VLABa(l)/'WOLEC DIFFSV'/, VLABEL(2)/'RETARDATION '/, BLOCK2 51 

• VLABEL(3)/'LAYER WIDTH '/, VLABEL( 4) /'SOLUBILITY 'I BLOCK2 " c BLDCK2 53 

c SET THE UNITS FOR THE INPUT VARIABLES, CHARACTER•12 BLDCK2 " c BLDCK2 55 

DATA BLDCK2 56 

• VDIWEN(l)/'WET••2/YEAR '/, VDIWEN(2)/'UN!TLESS 'I' BLDCK2 57 

• VDHIEN (3) / 'WETERS 'I. VDIWEN(4)/'GW/WET••3 'I 8LOCK2 58 
c BLOCK2 59 

c SET THE NUUBER OF PRCBLEW CONSTANTS AND BLOCK2 " c THE NA~E AND UNITS FOR EACH CONSTANT. BLOCK2 61 

c 8lOCK2 62 
DATA 8lOCK2 53 

• NCDNST/2/ BLDCK2 64 

DATA 1l..DCK2 " • CLABEL(l)/'HALF LIFE 'I, BLDCK2 66 

• CLABEL(2) /'POROSITY 'I Bl.OCK2 67 

DATA BLOCK2 68 

• CDI~EN(l)/'YEARS 'I, BLDCK2 " • CDI~EN(2)/'UNITLESS 'I Bl.OCK2 " c BLOCK2 71 

END BLOCK2 72 

8LDCK2 73 
BI...OCK2 74 

SUBROUTINE DATDUT (JONCE) DATOUT 2 

c DATDUT 3 

c THIS ROUTINE CONTROLS THE PRINTING AND PLOTTING OF THE PACSTAT DATOUT ' c DUTPI.JT (RESlJ...TS) DATA. OATOUT 5 

c DATOUT 6 

c JD~E IS A POINTER WHICH INDICATES IF THE DISSPLA PLOTTING DATOUT 1 

c PROCESSORS ARE EVER CALLED. DATOUT 6 

c DATOLIT 9 

SINSERT *)COI&ION)PPARA DATOUT " SINSERT •)COI&ION}PBLKI DATOUT 11 

SINSERT •>CD~ON}PBLK3 OATOUT 12 

B.B 



SINSERT •>COMUON}PBLKS 
SINSERT •>COIAIDN)P!U6 
SINSERT •>COIAIDN)PBLK7 
SINSERT •}COWWON)PBLK9 
SINSERT •}COWWON)PBLK17 
I INSERT SYSTBIS}UT IL}USRLIB)COIAION) INOUT 

CHARACTER•! 

c 

c 
c 
c 

c 
c 
c 

ANS 
CHARACTER•32 

• NOPTN 
o.-.T.-. 

NOPTN f' -ENTER A NEW PRINT INTERVAL- '/ 

IF ((NSAWC.LT.NSAM).AND.(NPRT.GT.l)) THEN 
A=FLOAT(NPRT)/FLOAT(NSAM) 
NPRT=IFIX(B.S·FLOAT(NSAWC)•A) 
IF (NPRT.LT.l) NPRT=l 

END IF 

SET CONFIDENCE LEVaS 

ICC=l 
C=FLOAT(NSAt.K:) 
DO lBB l=l,NSAt.K: 

CONF (I)=FlOAT(I) fC 

lBB CONTINUE 

ENTER SOLUTION TO CHOSE FROY 

lH! CONTINUE 
WRITE (lOUT, SBI!) 
WRITE (lOUT, 511!) (I, PLABa(I), 1=1, NSOLN) 
J=NSOLN•l 
WRITE (IOUT,Sll!) J,NOPTN 
WRITE (IOUT,62B) I~B 

READ (IN,•,ERR=llB) ISOLN 
IF (ISOLN.EQ..t) RETURN 
IF (ISOLN.LT.l) GO TO llB 
IF (ISOLN.GT.NSOLN) THEN 

12B CONTINUE 
WRITE (IOUT,53B) NPRT 
READ (IN,•,ERR=121l) NPRT 
IF (NPRT.LT.l) NPRT=l 
IF (NPRT.GT.NSAWC) NPRT=NSAMC 
GO TO lUl 

END IF 
c 
c 
c 

PROMPT FOR PROBABLITY/COMPLEMENTARY PROBABILITY 

m CONTINUE 
WRITE (IOUT,54B) 
READ (IN, •, ERR=13B) ICCD 
IF ((ICCD.NE.l).AND.(ICCD.NE.2)) GO TO 13B 

c 

B.9 

OUDUT 
o.-.Tour 
o.-.ToUT 
DHOUT 
o.-.TouT 
o.-.TouT 
o.-.ToUT 
c.-. TOUT 
o.-.TouT 
o.-.Tour 
o.-.TouT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
c.-. TOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DHOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATDUT 
DATOUT 
DATOUT 
DATOUT 
DATDUT 
o.-.Tour 
DATOUT 
DATOUT 
DATOUT 

13 

" 15 

16 

17 

16 

19 

" 21 

" 23 

" " 26 

27 

26 

29 

30 

31 

32 

33 
34 

35 

36 

37 
38 

" .. 
" " " .. 
45 

" " " " " 51 

52 

53 

" 55 

55 

57 

58 

59 

" 81 

52 

63 

84 
65 
66 



c TRANSFER SOLUTION TO PLOT/PRINT ARRAY DATOUT 67 
c DATOUT 68 

JZE=Il OATOUT " N=NSLDC(ISOLN)~l DATOUT " DO 140 l=l,NSAMC DATOlJT 71 
J=I•N DATOUT 72 

RPL T (I)=~ TS (J) DATOUT 73 
IF (RPlT(I).EQ.B.I) IZE=l DATOUT 74 

140 CONTINUE DATOUT 75 

IF (RPLT(l).LT.B B) IZE=B DATOUT 78 
c DATOUT 77 

IF (ICC.NE.ICCD) THEN DATOUT 78 

A=CONF(l) DATDUT 79 

IF (ICC.EQ.2) A=CONF(NSAMC) DATOUT " DO 1511 l=l,NSAMC DATOUT 81 
CONF(I)=l.B-CONF(I)•A DATDUT 82 

150 CONTINUE DATDUT 83 
ICC=ICCD DATDUT 84 

END IF DATOUT 85 
c DATOUT 68 
c PRINT RESLLTS DATOUT 87 

c DATOUT 68 
c OUTPUT DATA TABLE HEADERS DATDUT 89 

c DATOUT " WRITE (lOUT, 551) PLABa(ISOLN) DATOUT 91 
IF (IDAT. GT. B) WRITE (IDAT, 6511) PLABa (ISOLN) OATOUT 92 
IF (IZE.EQ.l) THEN DATOUT 93 

WRITE (IOUT,S61) OATOUT " IF (IDAT.GT.il) WRITE (IDAT,5611) DATOUT 95 
END IF OATOUT 95 

IF (ICCD.EQ.2} THEN DATOUT 97 

WRITE (I OUT, 57 B) DATOUT " IF (IDAT.GT.B) WRITE (IDAT,570) DATOUT " ELSE DATOUT "' WRITE (IOUT,580) DATOUT 101 
IF (IDAT.GT.B) WRITE (IDAT,580) DATOUT 102 

END IF DATOUT 183 
c DATOUT 104 
c FIRST DATA POINT, IF NOT PRINTED BY DEFAULT DATOUT 105 
c DATOUT 106 

NSTRT:=NPRT DATOUT 107 
IF (NPRT.GT.l) THEN DATOUT 108 

WRITE (IOUT,590) l,RPLT(l),CONF(l) DATOUT 189 

IF (IDAT.GT 8) WRITE (IDAT,590) l,RPLT(l),CONF(l) DATOUT 110 
IF (ICCD. EQ.. 2) NSTRT :=NSTRT ~ 1 DATOUT 111 

END IF DATOUT 112 
c DATOUT 113 

c PRINTING LOOP DATOUT 114 

c DATOUT 115 

J=B DATOUT 116 

K:=B DATOUT 117 

DO 168 I:=NSTRT,NSAMC,NPRT DATOUT 118 

J=I DATOUT 119 
IF ((RPLT(I).EQ.B.0).AND (IZE.GT .B)) GO TO 168 DATOUT 128 
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WRITE (IOUT,S9B) I,RPLT(I),CONF(I) 
IF (IDAT.GT.B) WRITE (IOAT,590) I,RPLT(I),CONF(I) 
K:K+1 

163 CONTINUE 
c 
c 
c 

c 
c 
c 

c 

LAST DATA POINT, IF NOT PRINTED BY DEFAULT 

IF (J.NE.NSAWC) THEN 
WRITE (IOUT,S911) NSAMC,RPLT(NSAt.IC),CONF(NSAt.IC) 
IF (IDAT.GT.II) WRITE (IDAT,59il) NSAt.IC,RPLT(NSAt.IC),CONF(NSAMC) 

END IF 

WARNING IF ALL DATA POINTS ARE ZERO 

IF (K. EQ.. II) WRITE (lOUT, 690) PLABH.(ISOLN) 

C PLOT RESU.. TS 

c 

c 

IF ((K.GT.0).ANO.(NSAt.IC.GT.l)) THEN 
179 CONTINUE 

WRITE (IOUT,6111) IQB 
READ (IN,6211) ANS 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN 

IF ((ANS.NE.'y').AND.(ANS.NE.'n')) GO TO 179 
END IF 
IF ((ANS.EQ.. 'Y') .OR. (ANS.EQ. 'y')} THEN 

IF (JONCE.EQ..II) THEN 
XL2:14.2 
YL2:19.1 
CALL PLINIT (XL2,YL2,IRUN) 
XL:XL2-2.2 
YL:YL2-2.8 

END IF 
CALL PPLT 
JONCE:1 

END IF 
END IF 
GO TO 1111 

5311 FORMAT (/lX,'AVAILABLE VARIABLES ARE'/7X, 'II) EXIT LIST') 
5111 FORMAT (3X,I5, ') I ,A32) 
5211 FORMAT (lX, 'WHICH WOll.D YOU LIKE (ENTER NUMBER)? ',A1) 
5311 FORMAT (lX, 'THE CURRENT PRINT INTERVAL IS ',IS,'. '/lX, 'ENTER THE D 

•ESIRED VALUE.') 
5411 FORMAT (/lX, 'WHICH WOll..D YOU LIKE' /3X, '1) CUiol.ILATIVE PROBABILITY'/ 

•3X,'2) COMPLEMENTARY CUWULATIVE PROBABILITY'/lX, 'ENTER 1 OR 2') 
551 FORMAT (///lX,'••--- OUTPUT CUMMULATIVE PROBABILITIES'/7X,'FOR STO 

·CASTIC VARIABLE,' ,1BX,A32) 
553 FORMAT (/BX,'IN THE FOLLOWING TABLE, VALUES OF ZERO ARE OMITTED ') 
573 FORMAT (/ /6X, I SAioiPLE' I 5X, 'VARIABLE' I 7X, I COMPLEMENTARY I /5X, 'NUMBER' 

• ,ax, 'VALUE', 13X, 'CONFIDENCE') 
sa1 FORMAT (//6X, 'SAYPLE' ,ex, 'VARIABLE' ,ax, 'CUMt.ILILATIVE' f5X, 'NUMBER', 

•BX, 'VALUE' , 10X, 'CONFIDENCE') 
593 FDRioiAT (1X,Il9,5X,G12.4,5X,Fl1.5) 
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61!0 FORI.IAT (/IX, 'ALL COMPUTED VALUES ARE ZERO FOR ',A32) DATOUT 175 
151{! FORMAT (/lX, 'WOU...D YOU LIKE THE DATA PLDITED (Y/N)? ',Al) DATOUT 175 
620 FORMAT (Al) DATOUT 177 

END DATOUT 178 
SUBROUTINE OATSET (!ERR) DATSET 2 

c DATSET 3 
c THIS ROUTINE MOVES THE INPUT VARIABLES INTO ARRAY VINPT, AND DATSET 4 
c CALLS THE SOLUTION ROUTINE SOLN (IF NEEDED) TO CO!,!PUTE THE DATSET 5 
c OUTPUT VALUES FOR EACH SAMPLE. THESE OUTPUT VALUES ARE MOVED DATSET 5 
c INTO ARRAY RLTS FOR LATER PROCESSING. DATSET 7 
c DATSET 8 
SINSERT •>COI&ION}PPARA DATSET 9 
IINSERT •}CO.I&IDN}PBLKl DATSET 18 
IINSERT •>CO.I&ION}PBLK4 DATSET 11 
IINSERT •>CD.I&ION}PBLKS DATSET 12 
SINSERT •>COioiiON}P8lK7 DATSET 13 
IINSERT •>COioii0N)P8lK8 DATSET 14 
IINSERT •>COMMDN>PBLKI2 DATSET 15 
IINSERT •>COWDN>PBLK17 DATSET 15 
c DATSET 17 
c DATSET 16 

IERR=fl DATSET 19 
Nut.IERR=fl DATSET " DO 1411 INDEX=I,NSAM DATSET n 

NERR(INDEX)=I DATSET 22 
c DATSET 23 
c SAVE INPUT VALUES IN ARRAY VINPT DATSET 24 
c DATSET 25 

DO IBI l=l,NVAR DATSET 25 
J=NVLOC (I)•INDEX-1 DATSET 27 
VINPT (I) =VAR (J) DATSET 25 

1eo CONTINUE DATSET 29 
c DATSET 36 
c SOLUTION ROUTINE CALLED ONCE WHEN NSOLN=B DATSET 31 
c DATSET 32 

IF (NSOLN.GT.B) GO TO Ilil DATSET 33 
IF (INDEX.~.l) CALL SOLN (IERR) DATSET 34 
GO TO 14B DATSET 35 

116 CONTINlJE DATSET 35 
c DATSET 37 
c COMPUTE OUTPUT VARIABLES DATSET 38 

c DATSET 39 

CALL SOU~ (!ERR) DATSET 46 

IF (IERR.Eq.B) GO TO 12B DATSET 41 
IF (I~UIT.GT.B) GO TO lSB DATSET 42 

HU.IERR=Nut.IERR•l DATSET 43 

NERR(INDEX)=INDEX DATSET .. 
IERR=II DATSET 45 

120 CONTINUE DATSET " c DATSET 47 

c SAVE VALUES IN OUTPUT ARRAY Q,\TSET " c DATSET 49 

DO 1311 l=l,NSOLN DATSET 56 

J=NSLOC(I)·INDEX-1 DATSET 51 
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c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

Rl TS(J)=VALU(I) 
131J CONTINUE 
141J CONTINUE 

RETURN 

1511 CONTINUE 
IERR=l 
NSMI=INOEX-1 
RETURN 
END 
SUBROUTINE DEXPF (N,RNDVAL,RP1) 

ROUTINE FOR TRANSFORMING A UNIFORWLY DISTRIBUTED DATA SET ON THE 
INTERVAL 1,1 TO AN EXPONENTIALLY DISTRIBUTED DATA SET. 

N = THE NI.AIBER OF ITENS IN THE DATA SET. 
RNOVAL = VECTOR OF UNIFORWLY DISTRIBUTED VALUES ON INPUT. EACH 

VALUE ll.IST BE BETWEEN ZERO AND ONE. 
= VECTOR OF EXPONENTIALLY DISTRIBUTED VALUES ON OUTPUT 

RP! = WEAN VALUE FOR THE EXPONENTIAL DISTRIBUTION. 

DIWENSION 
RNDVAL(N) 

C EXPONENTIAL DISTRIBUTION 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

DO 1911 1=1,N 
RV=1.1J-RNDVAL(I) 
IF (RV.LT.l.IJE-21) RV=1.11E-21 
RNDVAL (I) =-ALOG(RV) /RP1 

1110 CONTINUE 
RETURN 
END 
SUBROUTINE DEXPFL (N,RNDVAL,RP1,MIIN,AWAX) 

ROUTINE FOR TRA~FORWING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
INTERVAL 11,1 TO AN EXPONENTIALLY DISTRIBUTED DATA SET, WITH THE 
CONSTRAINT THAT ALL OUTPUT VALUES LIE BETWEEN SPECIFIED LIMITS. 

N = THE NI.AIBER OF ITEWS IN THE RANDOM VARIABLE VECTOR RNDVAL. 
RNDVAL = ON INPUT, A VECTOR OF N RANDOM VALUES, UNIFORMLY 

DISTRIUTED, ON THE INTERVAL ZERO TO ONE. 
=ON OUTPUT, A VECTOR OF N RANDOM VALUES, EXPONENTIALLY 

C DISTRIBUTED WITH 'WEAN' RP1, AND WITH VALUES BELOW AWIN 
C AND ABOVE At.IAX DELETED FROM THE DISTRIBUTION. 
C RPl = WEAN VALUE FOR THE DESIRED EXPONENTIAL DISTRIBUTION. 
C AWIN = WINIMUN LIWIT VALUE FOR THE OUTPUT DISTRIBUTION. 
C AMAX = WAXIWUW LIWIT VALUE FOR THE OUTPUT DISTRIBUTION 
c 
C lMIN,UMAX "' LIMITS ON THE UNIFORM DISTRIBUTION. THESE ARE 
C AVALIABLE TO THE USER THROUGH COMWON BLOCK ULIWTS. 
c 
SINSERT •>COIAION}LUilTS 
c 
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" 55 
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" 61 

2 
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18 
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3 
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6 
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8 
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11 
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17 
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19 
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c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

DIWENSION 
RNDVAL(N) 

DATA 

~ IONE/1/ 

IF (RPl.LT.It.) RPl=ABS(RPl) 
IF (AlliiN LE.AI.IAX) GO TO 11!0 

ID:AWIN 
AWIN=AIIIAX 
At.IAX=ID 

lfllt CONTINUE 
IF (AlliiN. LT. AWAX) GO TO 111 

AWIN=It. 
AWAX=131t.•RP1 

111! CONTINUE 

UNIFORM DISTRIBUTION LII.!ITS 

UMIN=l.ll-EXP ( -RPI•AWIN) 
lAIAX=l .lt-EXP( -RPhAWAX) 
RV=Ut.IIN 
CALL DEXPF (IONE,RV,RPl) 
B=RV 
RV=IAIAX 
CALL DEXPF (IDNE,RV,RPl) 
T=RV 
IF (B.LE.T) GO TO 121 

IAIIN=l.I-UMIN 
IAIAX=l 1-lliAX 

128 CONTINUE 

ADJUST UNIFORIII DISTRIBUTION TO NEJ LIWITS 

ID=ut.IAX-lAUN 
DO 130 l=l,N 
RNDVAL(I)=UWIN~RNDVAL(I)•ID 

138 CONTINUE 

COMPUTE EXPONENTIAL DISTRIBUTION 

CALL DEXPF (N,RNDVAL,RPl) 
RElURN 
END 
FUNCTION DNORt.l (RNDVAL,RP1,RP2) 

C ROUTINE FOR TRANFORWING A SINCl.E VALUE FROW A UNIFDRI.t..Y 
C DISTRIBUTED DATA SET ON THE INTERVAL B,l TO A SINCl.E VALUE IN A 
C NORYALLY DISTRIBUTED DATA SET. 
c 
C A POLYNOMIAL VETHOD IS USED. 

C REFERENCE ABRAMOIITZ l STEGUN, PAGE 933. 
c 
C RNDVAL = INPUT RANDOM VALUE BETlEEN It AND 1. 
C RP1 =- WEAN VALUE FOR THE NORMAL DISTRIBUTION. 
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c RP2 ~ STANDARD DEVIATION FOR THE NORMAL DISTRIBUTION. DNCRIII 13 

c ONORW 14 
LOGICAL DNORt.l 15 

NEGTIV DNORt.l 16 
DATA DNORW 17 

• CB,Cl,C2/2.S1SS17,1.802853,0.010328/ DNORt.l 16 
DATA ON DRill 19 

• 01,02,03/1.432788,0 189269,0.001308/ DNORt.l " c DNORM 21 

c NORt.IAL DISTRIBUTION DNCRY 22 

c DNORII 23 

P=RNDVAL DNORW " NEGTIV=. TRUE. ONORI.I 25 
IF (P.LT.Il.5) GO TO Ulil DNORt.l 26 

NEGTIV=.FALSE. DNDRt.l 27 
P::l.ii-P DNORt.l 26 

H!B CONTINUE DNORt.l 29 

IF (ABS(P).LT.l.BE-21) P=l.BE-21 DNORII " c DNORW 31 
T2=-2.B•ALOG(P) DNORW 32 

Tl:=SqRT (T2) ONORW 33 
T3=ThT2 DNORI.I " c DNORN 35 

XP=ABS(Tl-(CB•Cl•TI+C2•T2)/(l.B•Dl•Tl•D2•T2+D3•T3)) ONORM 36 

c DNORt.l 37 

IF (NEGTIV) XP::-XP DNORN 36 
c DNORW 39 

DN0Rt.I=RP2•XP+RP1 DNORiol " RETURN ONORt.l 41 
El<D DNORM " SUBROUTINE EXPECT EXPECT 2 

c EXPECT 3 
c THIS ROUTINE COWPUTES THE EXPECTED WODE, WEAN, STANDARD EXPECT • 
c DEVIATION, AND WEDIAN FOR EACH INPUT DISTRIBUTION. EXPECT 5 
c EXPECT 6 
c YINAVG = WEAN VALUES FOR THE INPUT DISTRIBUTIONS. EXPECT 7 

c YINWED = WEDIAN VAULES FOR THE INPUT DISTRIBUTIONS. EXPECT 6 
c VINSTD = STANDARD DEVIATIOHS FOR THE INPUT DISTRIBUTIONS. EXPECT ' c VINWDO = WDOE OF INPUT DISTRIBUTION EXPECT 10 

c EXPECT 11 

SINSERT t}CO~ON}PPARA EXPECT 12 

SINSERT •>COIAION}PBlKl EXPECT 13 
SINSERT •>COWON}PBLKJ EXPECT 14 

IINSERT •>CO~ON)P8LK5 EXPECT J5 
IINSERT t)COI&ION)PBlKll EXPECT 16 

IINSERT •>C0WWDN)PBLK13 EXPECT 17 
SINSERT •>COWON)PBLK15 EXPECT 16 

IINSERT SYSTEWS)UTIL}USRLIB)COI&ION}INOUT EXPECT 19 

REAL•B EXPECT " • A,B,C,D,F,G EXPECT 21 

DATA EXPECT " BASEXP/2 31125/, BAAX/5 E•l/, BIIN/2.E-2/ EXPECT 23 

c EXPECT 24 

c OWIT TABLE OF EXPECTED INPUT DISTRIBUTION PARAWETERS EXPECT 25 
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c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 

IF All OF THE VARIABLES ARE CONSTANTS (NSTOC:l), ARE 
ENDPOINT LIMITED, OR ARE READ FROM AN EXTERNAL FILE. 
SET COUNTER 'LIMITS' TO INDICATE HOW WANY VARIABLES ARE 
ENDPOINT LIWITED. 

LIIHTS:IJ 

J=l 
DO lilil N:l, NVAR 

IF (ILIW(N).NE.I) LIWITS=LIWITS•l 
IF ((ILIW(N).NE.I).OR.(ITYPE(N).GT 8)) J=J•l 

1011 CONTINUE 

IF (LIWITS.Eq NVAR) GO TO 241 
IF (J.Eq.NVAR) GO TO 2611 

IF (NSTOC.EQ.l) GO TO 261!1 

OUTPUT FILE UNIT 

III=IDAT 
IF (!OAT EQ I} III=IOUT 

TABLE HEADER 

IF (III. GT .II) THEN 

WRITE (111,600) 
WRITE (III,51B) 

END IF 

INPUT VARIABLE EXPECTED STATISTICS. OMIT ANY VARIABLE 
WHICH IS ENDPOINT LIMITED. INDICATED BY ILIM(N) ) II 

DO 231 N=I,NVAR 

IF (ILit.I(N) .GT.B) GO TO 231! 
A=IL 
g,e_ 
C=ll. 
0=1. 

IOWIT=B 
RPI:PAR(N,l) 
RP2=PAR(N,2) 

DISTRIBUTION TYPE 

IF (ITYPE(N) .GE.NTYPE) GO TO 238 

GO TO (111,12B,13B,l4B,l6B,16B,19B,200,230,23B) ITYPE(N) 

C NORNAL DISTRIBUTION 

c 

c 

llB CONTINUE 

A=Dil.E(RPl) 
B:Oil.E(RP2•RP2) 
C=Dil.E(RPl) 

D=Dil.E(RPl) 
GO TO 211 

8 .. 16 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 

26 

27 

26 

29 

" " 32 

33 

" 35 

3B 

37 

3B 

" .. 
H 

" 43 

" " " 47 

" " 50 

51 

52 
53 

" 55 
56 

57 
56 

59 

" 61 

62 

63 

" 85 

55 

57 

58 

" " 71 

72 
73 

" 75 
75 
77 

78 
79 



c NATURAL LOGNORMAL DISTRIBUTION EXPECT " c EXPECT 81 

120 CONTINUE EXPECT " A:III.BDI EXPECT 83 

B=B.BDI EXPECT " G:DBLE(RP1•1.5•RP2•RP2) EXPECT 85 

IF ((G.GE.BIIN) .AND. (G.LE.BIAX)) THEN EXPECT 88 

A=DEXP(G) EXPECT 87 

B:DEXP (0El_E(2 B• (RPl•RP2•RP2))) - DBLE(AtA) EXPECT 88 

a.sE EXPECT 89 

IDW.IT=l EXPECT " END IF EXPECT 91 

C=DEXP(DBLE(RPl)) EXPECT 92 

0=1.101 EXPECT 93 

G"D8LE(RP1-RP2tRP2) EXPECT 94 

IF ((G.GE.EWIN).AND (G.LE.OOX)) THEN EXPECT 95 

D=DEXP(G) EXPECT 95 

a.sE EXPECT 97 

IOWIT=IDWIT•2 EXPECT 98 

END IF EXPECT 99 

GO TO 2111 EXPECT "' c EXPECT 101 

c COMMON LOGNORMAL DISTRIBUTION EXPECT 102 

c EXPECT 103 
130 CONTINUE EXPECT 104 

A:B.0DI EXPECT 106 
B=f.IDI EXPECT 106 
G=DBLE(BASEXPt (RPl•IJ. 5tBASEXP•RP2tRP2)) EXPECT 107 
IF ((G.GE.BIIN).AND.(G LE.BIAX)) THEN EXPECT lOB 

A=DEXP(G) EXPECT 109 
B=DEXP(D8LE(2 .lltBASEXP• (RPl•BASEXP•RP2tRP2))) - DBLE(A*A) EXPECT 110 

B_SE EXPECT 111 
IOI.HT:=l EXPECT 112 

END IF EXPECT 113 
C=DEXP (DBLE(BASEXP•RP1) ) EXPECT 11' 
D=ll.IIDII EXPECT 115 

G=DBLE(BASEXP•(RP1-RP2•RP2•BASEXP)) EXPECT 118 
IF ((G.GE.BIIN) .AND. (G.LE.BIAX)) THEN EXPECT 117 

D=DEXP(G) EXPECT 118 
B_SE EXPECT 119 

I OMIT =IOWIT •2 EXPECT 120 
END IF EXPECT 121 
GO TO 211 EXPECT 122 

c EXPECT 123 
c NATURAL LOGUNIFORW DISTRIBUTION EXPECT 124 

c EXPECT 125 

"' CONTINUE EXPECT 128 
IF (RP1.EQ.RP2) GO TO 151 EXPECT 127 

A= (DEXP (DBLE(RP2)) -DEXP (DBLE(RPl)) ) I DBLE (RP2-RP1) EXPECT 120 
B=(DEXP(DBLE(2.1•RP2))-DEXP(DBLE(2.1•RP1)))/DBLE(2.1lt(RP2-RP1) EXPECT 129 

) - DBLE(A•A) EXPECT 13' 
C=DEXP(I.S•DBLE((RP2•RP1))) EXPECT 131 
D=DEXP(DBlE(RPl)) EXPECT 132 

GO TO 211 EXPECT 133 
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158 CONTINUE EXPECT 134 
A:DEXP(D!l.E(RPl)) EXPECT 135 
B=-ll.ll[)f EXPECT 136 
C=A EXPECT 137 
D=A EXPECT 138 
GO TO 2111 EXPECT 139 

c EXPECT 140 
c COWWON LOGUNIFORY DISTRIBUTION EXPECT 141 
c EXPECT 142 

160 CONTINUE EXPECT 143 
IF (RPl.EQ.RP2) GO TO 170 EXPECT 144 

D::DEXP (D!l..E(BASEXPtRPl) ) EXPECT 145 
F=DEXP (DELE(BASEXPt RP2) ) EXPECT 146 
A=(F-D)/DBLE(BASEXPt(RP2-RP1)) EXPECT 147 
B=(FtF-D•D) /DBLE(2. S.BASEXPt (RP2-RP1)) - DBLE(A•A) EXPECT "' C:DEXP (D!l..E(I . 5•BASEXPt (RPl·RP2) ) } EXPECT 149 
GO TO 2111 EXPECT 150 

"' CONTINUE EXPECT 151 
A=DEXP (DBLE(BASEXPtRPl) ) EXPECT 152 
8=1.100 EXPECT 153 
C=A EXPECT 154 
D=A EXPECT 155 
GO TO 211 EXPECT 158 

c EXPECT !57 
c EXPONENTIAL DISTRIBUTION EXPECT 158 
c EXPECT !59 

16B CONTINUE EXPECT 160 
A:DBLE(l. 11/RPl) EXPECT 161 
B=A•A EXPECT 162 
C=AtDBLE(AlOG(2.1l)) EXPECT 153 
IT-11 1100 EXPECT 164 
GO TO 2111 EXPECT 185 

c EXPECT 166 
c UNIFORW DISTRIBUTION EXPECT 167 

c EXPECT 168 

"' CONTINUE EXPECT 189 
A=DBLE(8.5t(RP1+RP2)) EXPECT "' B=DBLE((ABS(RP2-RP1)/3.46.117))••2 EXPECT 171 
C:A EXPECT 172 

CPA EXPECT 173 
GO TO 21111 EXPECT 174 

c EXPECT 175 

c BERNOll.LI DISTRIBUTION EXPECT 178 
c EXPECT 177 

2" CONTINUE EXPECT 178 
A=RP1•PAR(N,3)+RP2•(1.8-PAR(N,3)) EXPECT 179 
IOWIT=4 EXPECT 16B 

c EXPECT 181 
c TRANSFER DATA TO ARRAYS AND PRINT EXPECT 182 
c EXPECT 183 

"' CONTINUE EXPECT 164 

VINAVG(N)=SNCl. (A) EXPECT 185 

B=DS~RT(B) EXPECT 188 

VINSTO(N)=SNGL(B) EXPECT 187 
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VINWED (N) :SN!l.. (C) EXPECT 188 
VINWOD(N):SNGL(D) EXPECT 189 
IF (IOWIT.NE.I) GO TO 221 EXPECT "' WRITE (III,521) VLABEL{N),D,A,C,B EXPECT 191 

GO TO 231 EXPECT 192 
220 CONTINUE EXPECT 193 

IF (IOWIT.EQ.l) WRITE (111,531) VLABEL(N),D,C EXPECT 194 
IF (IOWIT.EQ.2) WRITE (lll,541) VLABEL(N),A,C,B EXPECT 195 
IF (IOWIT.EQ.3) WRITE (111,550) VLABEL(N),C EXPECT 196 
IF (IOWIT.EQ.4) WRITE (111,541) VLABEL(N),A EXPECT 197 

231 CONTINUE EXPECT 198 
IF (IDAT. GT .I) WRITE (Ill, 561) EXPECT 199 

' EXPECT 2" 

' PRINT EFFECTIVE DISTRIBUTION LIMITS EXPECT 201 

' EXPECT 202 
240 CONTINUE EXPECT 293 

IF (LIWITS.EQ.I) GO TO 260 EXPECT "' WRITE (111,571) EXPECT 205 
DO 251 N:l, NVAR EXPECT '" IF (ILIW(N) .EQ.0) GO TO 251 EXPECT 207 

WRITE (111,580) VLABEL(N),VLIWT(N,l),VLIWT(N,2),RLIW(N,l), EXPECT 208 
RLIW(N,2) EXPECT 209 

"' CONTINUE EXPECT "' IF (IDAT.GT.0) WRITE (111,561) EXPECT 211 

261 CONTINUE EXPECT 212 

' EXPECT 213 
RETURN EXPECT 214 

501 FDRiroiAT (/ /lX, '••--- EXPECTED INPUT VARIABLE STATISTICS') EXPECT 215 
510 FDRiroiAT (1/lX, 'VARIABLE' ,Tl8, 't.IODE' ,T2B, 'WEAN', T37, 'WED IAN', T46, 'ST EXPECT 218 

·ND DEV') EXPECT 217 
520 FORW.T (1X,A12,1X,1PE9.2,3(1X,E9.2)) EXPECT 218 
530 FORMAT (1X,A12,1X,1PE9.2,11X,E9.2) EXPECT 219 
540 FORW.T (1X,A12,10X,3(1X,1PE9 2)) EXPECT 220 
550 FORW.T (1X,A12,21X,1PE9.2) EXPECT 221 
561 FORW.T (/IX, '••------------- ') EXPECT 222 
570 FORW.T (/lX, 'EFFECTIVE LIWITS ON THE INPUT DISTRIBUTION VARIABLES' EXPECT 223 

•/4X,'VARIABLE' ,10X,'VARIABLE LIMITS' ,13X, 'INTERVAL LIWITS'/22X, 'LO EXPECT 224 
•WER', 7X, 'UPPER', 10X, 'LOWER', 7X, 'UPPER') EXPECT 225 

581 FORW.T (1X,A12,5X,1PE10.3,2X,Eli.3,5X,0PF10.4,2X,F10.4) EXPECT 226 
END EXPECT 227 
SUBROUTINE IDNI.AI (IRUNID,USRNAW) IDNUM 2 

' IDNUW 3 

' THIS ROUTINE CREATES A UNiqUE RUN IDENTIFIER NUMBER, UTILIZING IONUW ' 
' THE DATE AND TilliE AT WHICH THIS ROUTINE IS CALLED. THE SYSTBI IDNUW 5 

' USER NAI.IE IS ALSO PLACED INTO A CHARACTER VARIABLE. THIS IDNI.AI 6 

' INFORiroiATIDN IS USED TO INSURE TRACEABILITY AND ACCOUNTABILITY IONUW 7 

' FOR DATA FILES FROM SIWULATION PROGRAMS. IDNUW 6 

' IDNUW 9 

' IRUNID = RUN IDENTIFIER, AS FOLLOWS: IDNUW " ' DIGITS 9-10 :: MONTH OF CURRENT DATE. IDNUW 11 

' DIGITS 7-8 ::DAY OF THE MONTH (1 TO 31). IONUW 12 

' DIGITS 5-6 :: CURRENT YEAR. IDNUM 13 

' DIGITS 3-4 =CURRENT HOUR (0 TO 23). IDNUM " ' DIGITS 1-2 =CURRENT MINUTE (I TO 59). IDNUt.l 15 
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c 
c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

USR"'At.l = 6 CHARACTER NAJ.IE OF THE CURRENT SYSTEI,j USER 

INTEGERt4 

IRUNIO, JWN, JDD, JYY, 
JHR, Jt.IIN 

LOCAL ARRAY FOR READING DATE AND TIWE 
INTEGER•2 

LOCAL(l5) 
CHARACTERt6 

ASDATE 
CHARACTER•B 

~ TlloiE, 
CHARACTERt16 

• DATE 

E~UIVALENCE 

(ASDATE, 

(USRN, 

USRN, 

LOCAL(l)), 
LOCAL(l3)) 

GET CURRENT TIWE AND DATE 
TIWDAT RETURNING: 

USRNAJ.I 

ASCII: LOCAL(l)=~ (MONTH) 
LOCAL(2)=DD (DAY) 
LOCAL(3)=YY (YEAR) 

BINARY: LDCAL{4)=WINUTES 
LOCAL(S)::SECONDS 

CALL TIWOAT (LDCAL{l).INTS(l6)) 
CALL DATEIA (DATE) 
CALL TIWEIA (TIWE) 

READ (ASDATE,5B8) JIAI, JDD, JYY 

JHR = LOCAL(4J/6B 
JWIN = LOCAL(4)-JHR•6B 
JWW=JWW~1BIBBBBB0 

JDI>.:JDD•lBIBBilB 
JYY=JYY•lBBBil 
JHR=JHR•lBB 
I RUN I D=JIIIt.l• JDD•JYY • JHR•JWIN 
USRNAW=USRN 

RETURN 
SBB FORMAT (3!2) 

END 

SUBROUTINE IDPLT (IRUNID,XID, YID) 

C SUBROUTINE IDPLT TAGS A PLOT WITH AN INTEGER RUN ID IN A 
C USER-SPECIFIED LOCATION. THIS IS DONE IN T10 PARTS, AS 
C DISSPLll CANNOT HANDLE TEH DIGIT INTEGERS. 
c 

c 

DATA 
IDATE/lllBBB/ 

C WONTH/DAY/YR 
c 
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ION LIM 
IDNUiol 

IDNUW 

IDNUM 
IDNIAI 
ION LA! 

IDNUM 
IDNUW 
IDNUII 

JDNUII 

IDNUU 
IDNIJ.I 

IDNIAI 
IDNIAI 
IDNUW 
IDNlAI 

IDNlAI 
IDNIAI 
IDNlll 
IDNlll 

IDNtAI 

IDNIAI 

IDNlAI 
IDNIAI 
IDNIAI 
IDNIAI 

IONUt.l 

IDNUiol 
IDNut.l 
IONut.l 

IDNUW 

IDNUI.i 

IONUW 

IDNI.ll 

IDNl.lt.l 
IDNUM 
IDNUM 
IDNIAI 
IDNLIM 
IDNUI.I 

IDNUI.I 

IDNUM 

IDNUt.l 

IDPLT 
IDPLT 
IDPL T 
IDPLT 

IDPLT 
IDPLT 
IOPLT 
IDPLT 

IDPLT 
IDPLT 

IDPLT 

18 

17 
18 

19 

" 11 

11 

13 
14 

15 
16 

17 

18 

19 

" 31 

31 

33 

34 

35 

38 

37 

38 

39 .. 
" 41 

43 

" 45 .. 
" " " " 51 
51 
53 

54 

55 
56 

57 

58 

1 

3 

• 
5 

' 7 

8 

9 
10 

11 
11 



IWDY=IRUtHD/IDATE IDPLT 13 
IF (IWDY.GT.I) THEN IDPLT " CALL INTND (IWDY ,XID, YID) IDPLT 15 

aSE IDPLT " CALL WESSAG ('IIJIIB' ,4,XID, YID) IDPLT 17 

END IF IDPLT 18 

' IDPLT 19 

' TIWE OF DAY IDPLT " ' IDPLT 21 
ITWE=IRUNID-IWDY•IDATE IDPLT 22 

DO 1011 1=1,4 IDPLT 23 

J=4-I IDPLT " IF (J.GT.II) THEN IDPLT 25 
J=lllnJ IDPLT 26 

ELSE IDPLT 27 

J=1 IDPLT 28 
END IF IDPLT " IF (In.E.GE.J) GO TO lUI IDPLT " CALL WESSAG ('II' ,1, 'A!!UT', 'ABUT') IDPLT 31 

1011 CONTINUE IDPLT 32 

GO TO 121 IDPLT 33 

1111 CONTINUE IDPLT " CALL INTNO (IlliE, 'ABUT', 'ABUT') IDPLT 35 

' IDPLT " 120 CONTINUE IDPLT 37 

RETURN IDPLT " END IDPLT " SUBROUTINE !INPUT liN PUT 2 

' liN PUT 3 

' ROUTINE FOR INPUTTING DISTRI!!UTION TYPES AND PARAMETERS liN PUT • 
' FOR THE INPUT VARIABLES. liN PUT 5 

' !INPUT 6 
IINSERT •>COI&ION)PPARA IINPUT 7 
IINSERT •>COIAION)PBLKl liN PUT B 

IINSERT •>COIAION)P8LK2 !INPUT ' IINSERT •>CDIAION)P8LK3 !INPUT 10 

IINSERT •>COI&ION)P8LK4 IINPUT 11 

IINSERT •>COI&ION>PBLKS IINPUT 12 
IINSERT •>COIAION)PBLK13 liN PUT 13 
SINSERT •>COMMON)PBLK14 liN PUT 1. 
SINSERT •)COt.IWON)PBLKlS IINPUT 15 
SINSERT •>CDI&ION)PBL~17 liN PUT 15 
SINSERT •>COI&ION)PBL~18 !INPUT 17 
SINSERT SYSTEWS)UT!L)RANDOW)COI&ION)STRATI !INPUT 16 
SINSERT SYSTEWS)UTIL)FEWLIB)COI&ION)IDCOW !INPUT 19 
SINSERT SYSTEWS)UTIL>USRLIB}COWWON)INOUT IINPUT " CHARACTERd liN PUT 21 

ANS liN PUT 22 
DATA IINPUT 23 

LABEL(1) /'NORMAL 'I. IINPUT 24 

• LABEL(2) / 'HATURAL LOGNORMAL 'I' IINPUT 25 

LABEL(3) /'COI&ION LOGNDRWAL 'I' IINPUT " LABEL(4) /'NATURAL LOGUNIFDRW 'I, liN PUT 27 

• LABEL(5) /'COIAION LOGIJNIFORM 'I' IINPUT 28 
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LAB8..(6) /'EXPONENTIAL 'I, !INPUT 29 

• LAB8..(7) /'UNIFORW 'I. IINPUT " • LABB..(S) /'BERNOllli 'I, IINPUT 31 

• LAB8..(9) /'EXTERNAL CONF FUNCTN' /, IINPUT " • LABB..(li)/'EXTERNAL DATA POINTS'/ !INPUT 33 
DATA !INPUT " LABB.. (NTYPE) /'CONSTANT 'I !INPUT 35 

c IINPUT 36 
c ------------------------------------------------------------------ !INPUT 37 
c - NOTE THE CODE IS SET UP SO THAT DISTRIBUTIONS ONE TO (NTYPE-1) - IINPUT 38 
c - ARE EXTENDED DISTRIBUTIONS, AND DISTRIBUTION (NTYPE) IS A !INPUT 39 
c - CONSTANT VALUE. IF NEW DISTRIBUTIONS ARE REqUIRED, IT IS UOST - IINPUT " c - EASILY INSERTED INSERTED JUST BEFORE f NTYPE. SUBROUTINES IINPI.IT H 
c - EXPECT AND RNGS lll.IST ALSO BE WODIFIED IF NTYPE IS INCREASED !INPUT " c - ROUTINE AND STATOT WUST ALSO BE WODIFIED IF THERE IS ANY IINPUT " c - CHANGE IN THE ORDERING OR TYPES OF THESE DISTRIBUTIONS. IINPUT .. 
c ------------------------------------------------------------------ I INPUT 45 

DATA IINPUT 46 

• NSffi/8/, IINPUT " • STTLE/' 'I IINPUT 46 
c !INPUT " c COUNTER INITIALIZATION !INPUT 50 
c !INPUT 51 

DO llil I=1, NVAR !INPUT 52 
NLIW(I,1}=il IINPUT 53 
NLIW(I,2)=il IINPUT 54 

1ilil CONTINUE !INPUT 55 
c IINPUT 55 
c PROliPT FOR SYSTBIS VARIA!l..E UPDATE, !INPUT 57 
c EXCEPT FIRST TIWE THROUGH ROUTINE. !INPUT 55 
c IINPUT 59 

IUPDAT=IJ IINPUT " NDIST:NTYPE liN PUT Bl 
IF (ICNT.GT.l} THEN IINPUT " 115 CONTINUE IINPUT B3 

WRITE (IOUT,58il) I~B IINPUT " READ (IN,51il) ANS liN PUT B5 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN !INPUT BB 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO lUl JINPUT B7 

END IF !INPUT BB 

IF ((ANS.EQ..'N').OR.(ANS.Eq.'n')) GO TO 27il IINPUT 69 

NDIST :NTYPE·l liN PUT 7B 

END IF IINPUT 71 

IUPDAT=l !INPUT 72 
NSTOC:l IINPUT 73 

c IJNPUT 74 

c LOOP UPDATES SYSTEW VARIABLES IINPUT 75 
c !INPUT 76 

WRITE (IOUT,52il) liN PUT 77 

LPNT=l UN PUT 7B 
N=il IINP\.JT 79 

12il CONTINUE !INPUT " N=N•l !INPUT Bl 

ILHI(N)=il IINPUT B2 
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c II"PUT 83 
c INPUTS DISTRIIIUTIOHS/PARAIIIETERS FOR SYSTEMS VARIABLES !INPUT .. 
c !INPUT 85 

"' CONTI HUE !INPUT 86 

WRITE (IDUT,53B) N,VLABEL(N),VDIWEN(N) !INPUT " WRITE (IDUT,S4B) (I,LABB..(I),I=l,NTYPE) IINPUT 86 

IF (ICNT.GT.l) WRITE (IOUT,SSB) NDIST IINPUT 69 
WRITE (IOUT,661) IQB IINPUT " READ (IN,•,ERR=41B) IT IINPUT 91 
IF ((IT.LT.l).OR.(IT.GT.NDIST)) GO TO 418 !INPUT 92 
IF (IT. GT. tnYPE) GO TO 261 !INPUT 93 
WRITE (IOUT,67il) LABEL(IT) liN PUT " ITYPE(N)=IT liN PUT 95 

c !INPUT " c NORMAL OISTRI!lJTION IINPUT 97 

c IINPUT 98 
IF (IT.NE.l) GO TO 1511 IINPUT 99 

WRITE (IOUT,SBB) IQB IINPUT 1" 
READ (IN,t,ERR=411) PAR(N,l) !INPUT 101 

"' CONTINUE !INPUT "' WRITE (lOUT I 598) IQB IINPUT 103 
READ (IN,•,ERR=41B) PAR(N,2) I INPUT 104 
IF {PAR(N,2).LT.I.) THEN liN PUT 105 

WRITE (IDUT,6111J) PAR(N,2) liN PUT 106 
GO TO HIJ IINPUT 107 

END IF IINPUT 108 
GO TO 251 liN PUT 109 

c !INPUT "' c LOGNORWAL DISTRIBUTIONS !INPUT 111 
c !INPUT 112 

150 CONTINUE liN PUT 113 
IF ((IT.NE.2).ANO.(IT.NE.3)) GO TO 181 IINPUT 114 

160 CONTI HUE IINPUT 115 
WRITE (IOUT,811) I~B IINPUT 116 
READ (IN,•,ERR=411) PAR(N,l) IINPUT 117 
IF (PAR(N,l).LE.I.I) THEN IINPUT 116 

WRITE (IOUT,611) PAR(N,l) IINPUT 119 
GO TO 1111 IINPUT 120 

END IF IINPUT 121 
PAR(N,l)=ALOG(PAR(N,l)) IINPUT 122 
IF (IT.Eq.3) PAR(N,l)=PAR(N,l)/2.312585 IINPUT 123 

170 CONTINUE IINPUT 124 
WRITE (IOUT,1121) PAR(N,l),IqB IINPUT 125 
READ (IN,•,ERR=411) PAR(N,2) IINPUT 125 
IF (PAR(N,2) .LT.II.) THEN liN PUT 127 

WRITE (ICUT,IIII) PAR(N,2) liN PUT 128 
GO TO 171 !INPUT 129 

END IF IINPUT 130 
GO TO 250 IINPUT 131 

c liN PUT 132 
c UNIFORW LOGNORMAL DISTRIBUTIONS liN PUT 133 
c IINPUT 134 

180 CONTINUE IINPUT 135 
IF ((IT.NEA).ANO.(IT.NE.S)) GO TO 191 liN PUT 135 
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IRITE (IDUT,631) liN PUT 137 
READ (IN,•,ERft;411) PAR(N,1),PAR(N,2) IINPVT 138 
IF (PAR(N,1).GT.PAR(N,2)) THEN IINPVT 139 

C;PAR(N, 1) IINPVT "' PAR(N,l):PAR(N,2) IINPVT 141 
PAR(N,2):C liN PUT 142 

END IF !INPUT 143 
GO TO 261 IINPVT "' 190 CONTINUE IINPUT "' c liN PUT 148 

c EXPONENTIAL DISTRIBUTION IINPUT 1H 
c IINPUT 148 

IF (IT.NE.6) GO TO 211 IINPUT "' '" CONTINUE !INPUT 150 
IRITE (IOVT, 5811) IINPUT 151 
READ (IN,•,ERR:411) PAR(N,1) !INPUT 152 
IF (PAR{N,l).LE.I.) THEN IINPUT 153 

IRITE (IOVT,6111) PAR(N,l) !INPUT 154 
GO TO 211 !INPUT 155 

ENOIF IINPUT 156 
PAR(N,l);l.I/PAR(N,l) IINPUT 157 
GO TO 258 IINPUT 158 

c IINPUT 159 
c UNIFORW DISTRIBUTION IINPUT 180 
c !INPUT 161 

210 CONTINUE IINPUT 162 
IF (IT.NE.7) GO TO 221 IINPUT 183 

IRITE (IOVT,641) I INPUT 164 
READ (IN,•,ERR:418) PAR(N,1),PAR(N,2) liN PUT 165 
IF (PAR(N,l).GT.PAR(N,2)) THEN IINPUT 166 

C:PAR(N,l) liN PUT 167 
PAR(N,l)=PAR(N,2) IINPUT 168 
PAR(N,2)=C IINPUT 169 

END IF !INPUT 170 

GO TO 261 IINPVT 171 
c IINPVT 172 
c BERNOULLI DISTRIBUTION IINPUT 173 
c IINPUT 174 

221 CONTINUE IINPUT 175 

IF (IT.NE.B) GO TO 232 IINPUT 175 
I RITE (IOVT, 651) IINPUT 177 

READ (IN,•,ERR:41B) PAR(N,l),PAR(N,2) IINPUT 175 
IF (PAR(N,l).GT.PAR(N,2)) THEN IINPUT 179 

C:PAR(N,l) !INPUT 180 
PAR(N,l)=PAR(N,2) IINPUT 161 
PAR(N,2)=C IINPUT 182 

END IF !INPUT 183 

"' CONTINUE IINPUT 164 
WRITE (IDUT,66B) !INPUT 185 
READ (IN,•,ERR=411) PAR(N,3) I INPUT 185 
IF ((PAR(N,3) .LT.I.B) .DR. (PAR(N,3) .GT.l.l)) GO TO 231 IINPUT 187 
GO TO 261 IINPUT 185 

c IINPUT 189 
c EXTERNALLY DEFINED DATA POINTS OR CONFIDENCE FUNCTION IINPUT 1" 
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c !INPUT 191 

232 CONTINUE IINPUT 192 
IF ((IT.NE.9).AND.(IT.NE.18)) GO TO 248 liN PUT 193 

IF (IT.~.9) WRITE (IOUT,6711) liN PUT 194 

IF (IL EQ..ll) WRITE (lOUT I 6811) IINPUT 195 
READ (IN,691J) (JJNF(I,N),I=l,NI.t..EN) IINPUT 196 
GO TO 2611 IINPUT 197 

c liN PUT 198 

c CONSTANT VALUE !INPUT 199 

c IINPI.JT 2" 

"' CONTINUE IINPUT 201 
IF (IT.NE.NTYPE) GO TO 261 liN PUT 202 

WRITE (lOUT, 71111) 111,8 liN PUT 203 

READ (IN,•,ERR::4111) PAR(N,l) !INPUT "' GO TO 261l !INPUT "' c IINPUT 206 

c SET UPPER/LOWER LIMITS ON DISTRIBUTION IINPUT 207 
c IINPUT 208 

"' CONTINUE IINPUT 209 
WRITE (IOUT,718) I~B IINPUT "' READ (IN,511) ANS !INPUT 211 

IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN IINPUT 212 
IF ((ANS.NE. 'y').ANO. (ANS.NE.'n')) GO TO 258 liN PUT 213 

END IF liN PUT 214 
IF ((ANS.EQ..'Y').DR.(ANS.EQ.'y'}) THEN liN PUT 215 

ILIIoi(N)=l liN PUT 216 
WRITE (IOUT,72B) !INPUT 217 

READ (IN,,,ERR=418) VLIW(N,l),VLIM(N,2) !INPUT 218 
IF (VLIW(N,l).GT.VLit.I(N,2)) THEN IINPUT 219 

C=VLIW(N, 1) !INPUT 220 
VLIW(N,l)=VLIW(N,2) IINPUT 221 
VLIW(N,2)=C IINPUT 222 

END IF IINPUT 223 
END IF liN PUT 224 

c IINPUT 225 
c NEXT VARIABLE IINPUT 226 
c IINPUT 227 

258 CONTINUE IINP\.JT 228 
IF (IT. NE. tHYPE) NSTOC=II liN PUT 229 
IF (N.LT.NVAR) GO TO 1211 !INPUT 230 

c IINPUT 231 
c OPTION TO SKIP THE UPDATING OF SYSTEM CONSTANTS IINPUT 232 
c liN PUT 233 

2711 CONTINUE IINPUT 234 
IF (NCONST.LE.II) GO TO 3111 IINPUT 235 

IF (ICNT.GT.l) THEN IINPUT 236 

"' CONTINUE IINPUT 237 
IRITE (IOUT,7311) l~B liN PUT 236 
READ (IN,5111) ANS liN PUT 239 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN !INPUT 240 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 288 IINPUT 241 

END IF IINPUT 242 

IF ((ANS.Eq.'N').OR.(ANS.EQ..'n')) GO TO 318 IINPUT 243 

END IF liN PUT 244 
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IUPDAT=l liN PUT 245 
c liN PUT 246 
c LOOP UPDATES SYSTEY CONSTANTS liN PUT 247 
c liN PUT 2" 

LPNT=2 liN PUT 249 
1=0 liN PUT 250 

"' CONTINUE liN PUT 251 
I=I~l I INPUT 252 

3" CONTINUE liN PUT 253 
WRITE (IOUT,740) CLABEL(I),CDI~EN(I) liN PUT 254 
IF (IC!(T.GT.l) WRITE (IOUT,751) CONST(I) IINPUT 255 
READ (IN,•,ERR=410) CONST(I) liN PUT 256 
IF (I.LT.NCONST) GO TO 291 liN PUT 257 

310 CONTINUE !INPUT 256 
c UN PUT 259 
c ENTER NLUBER OF SAliPLES TO TAKE liN PUT 268 
c IINPIJT 261 

LPNT=3 IINPUT 262 
320 CONTINUE IINPUT 263 

WRITE (lOUT, 760) ltiAXSMI liN PUT 264 
READ (IN,•,ERR=4UJ) NSA.W liN PUT 265 
IF (NSMI.LT.l) GO TO 320 liN PUT 266 
IF (NSAW.GT.WAXSA.W) THEN IINPUT 267 

WRITE (lOUT, 770) WAXSMI IINPUT 268 
GO TO 321 liN PUT 269 

END IF IINPUT 278 
c IINPIJT 271 
c ENTER PRINT INTERVAL IINPIJT 272 

c IINPUT 273 

LPNT=4 I!NPUT 274 
331! CONTINUE IINPUT 275 

WRITE (IOUT,78B) liN PUT 278 
READ (IN,•,ERR=411) NPRT IINPUT 277 

IF ((NPRT.LT.l).OR.(NPRT.GT.NSA~)) GO TO 411 liN PUT 278 
c liN PUT 279 
c ENTER THE NLUBER OF INTERVALS FOR STRATIFIED SMIPLINCl AND IINPUT 268 
c INITIALIZE SA.WPLING ARRAYS OWIT IF NO INPUT VARIABLES IINPUT 261 
c ARE DISTRIBUTED. I INPUT 262 
c I INPUT 263 

LPNT=6 IINPUT 264 
NLEVEl=l IINPUT 265 
IF (NSTOC.NE.I) 00 TO 378 liN PUT 266 

I=WAXLVS IINPUT 267 
IF (I.GT.IlAXLEV) I=W.XLEV !INPUT 268 

"' CONTINUE liN PUT 289 
WRITE (IOUT,79B) I IINPUT "' READ (IN,•,ERR=4lll) NLEVB.. liN PUT 291 

IF ((NLEVB...LT.l).DR.(NLEVEL.GT.I)) GO TO 341 UN PUT 292 
IF (IILEVEL.GT.NSAM) THEN IINPUT 293 

WRITE (IOUT,800) NLEVEL,NSAM liN PUT 294 
GO TO 3411 liN PUT 295 

END IF IINPUT 296 

DO 368 N=l,NVAR IINPUT 297 

DO 3611 I=l,NLEVB.. IINPUT 298 
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N;PTSPL(I, N;)=l IINPI.JT 299 

"' CON;TINUE liN PUT "' 
"' CONTINUE liN PUT 301 

371!1 CONTINUE !INPUT 362 

c IINPI.JT 303 

c DATA ECHO IINPUT 304 

c IINPI.JT 305 

IF (IDAT.GT.I) THEN IINPUT 305 

IF (ICNT.GT.l) IRITE (IDAT,511!l) IINPI.JT 307 

IRITE (IDAT,Bll!l) IINPUT "' I RITE (IDAT, 821!1) TTLE, JRUNID,STTLE, USRNAW, ICNT liN PUT 389 

DD 391 N=l,NVAR !INPUT "' IT=ITYPE(N} IINPUT 311 

I RITE (IOAT ,838) VLABa(N), VDIWEN (N) ,LABa(IT) IINPI.JT 312 

IF (IT.Eq 1) WRITE (IDAT,8~1!l) PAR(N,l),PAR(N,2) IINPUT 313 

IF ((IT.Eq.2).0R.(IT.Eq.3)) WRITE (IDAT,851!l) PAR(N,l),PAR(N,2) IINPUT 314 

IF ((IT.Eq.~).OR.(IT.Eq.5)) WRITE (IDAT,861) PAR(N,l),PAR(N,2) IINPI.JT 315 

IF (IT.NE.B) GO TO 381 liN PUT 318 

C=l.II/PAR(N,l) IINPI.JT 317 

WRITE (IDAT,871!l) C liN PUT 318 

388 CONTINUE IINPI.JT 319 

IF (IT.Eq.7) WRITE (IDAT,881!l) PAR(N,l),PAR(N,2) IINPI.JT 320 

IF (IT.EQ.8) WRITE (IDAT,890) PAR(N,l),PAR(N,2),PAR(N,3) IIMPUT 321 

IF (IT.Eq.9) WRITE (IDAT,91!l1J) (JJNF(l,N).I=l,NI4..EN) !INPUT 322 

IF (IT.Eq.ll) WRITE (IDAT,9ll!l) (JJNF(I,N),I=l,Nt.I...EN) IINPUT 323 

IF (IT.Eq.NTYPE) WRITE (IDAT,921) PAR(N,l) IINPI.JT 324 

IF (Illt.I(N).GT.I) WRITE (IDAT,938) Vllloi(N,l),VLHI(N,2) IINPI.JT 325 

398 CONTINUE IINPUT 325 

WRITE (IDAT,9~8) IINPI.JT 327 

DO ~II I=l,NCDNST IINPUT 328 

WRITE (IDAT,951) CLABa(I),CDIWEN(I),CONST(I) !INPUT 329 

'" CONTINUE IINPI.JT 338 
WRITE (IDAT,961) NSAW,NPRT IINPI.JT 331 

IF (NLEVa.GT.l) THEN IINPUT 332 

WRITE (IDAT,971) NLEVa IINPI.JT 333 

ELSE IINPUT 334 

WRITE (IDAT,988) !INPUT 335 
END IF liN PUT 336 

END IF liN PUT 337 

c liN PUT 338 

RETURN !INPUT 339 

c liN PUT "' c WRITE WARNS OF ERROR ON INPUT IINPUT 341 

c IINPUT 342 
~18 CONTINUE IINPUT 3<3 

WRITE (IOUT,991!l) IINPI.JT "' 
GO TO (l31!l,388,321!l,338,3~1!l), LPNT IINPUT 3<5 

c IINPUT "' 581!1 FORMAT (/lX,'WOULD YOU LIKE TO UPDATE THE SYSTEM VARIABLES (Y/N)?' IINPUT 3H 

•,lX,Al) !INPUT 348 

610 FORMAT (Al) IINPUT "' 521!1 FORMAT (/lX, 'INPUT OF DISTRIBUTION TYPES AND PARAWETERS') IINPUT 358 

531!1 FORliAT (/lX,H,') ',A12,' (' ,A12,') DISTRIBUTION') IINPUT 351 

5~1!1 FORWAT (8X,I2,') ',A21) UN PUT 352 
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551!1 FORliAT (BX, 12, 1
) PREVIOUSLY DEFINED DISTRIBUTION. ') 

561!1 FORliAT (lX,'EHTER THE NUMBER FOR THE DESIRED DISTRIBUTION. 1 ,Al) 
5711 FORliAT (lX, 1 DISTRIBIJTION TYPE IS ',A21!1) 
5811 FORliAT (lX, 'ENTER THE WEAN OF THE DISTRIBIJTION. ',AI) 
591!1 FORWAT (lX,'EHTER THE STANDARD DEVIATION.' ,T38,AI) 
61!111 FORWAT (/lX,'n ENTERED VALUE OF ',IPE12.4,' IS OUT OF RANGE.') 
6111 FORNAl (IX, 'ENTER THE WEDIAN VALUE FOR THE DISTRIBIJTION ',Al) 
620 FORliAT (IX,'THE WEAN OF THE UNDERLYING NORMAL DISTRIBUTION IS ',lP 

•El2.4/1X, 'ENTER THE STANDARD DEVIATION OF THIS NORWAL DISTRIBUTION 
•. ',AI) 

6311 FORWAT (IX, 'ENTER THE WINIYLiol AND WAXIt.IUI.I EXPONENTS FOR THE DISTRI 
•BUTION. ') 

640 FORliAT (IX,'ENTER THE LOIER AND UPPER ENDPOINTS FOR THE UNIFORW DI 
•STRIBUTION. ') 

650 FORI .. H (lX, 'ENTER THE LOIER AND UPPER VALUES FOR THE BERNOUlLI DIS 
•TRIBUTION. ') 

660 FORWAT (IX, 'ENTER THE PROBABILITY 1,1 OF THE LOIER VALUE OCCURIN 
•G. ') 

671!1 FORliAT (/IX,'THE CONFIDENCE FUNCTION WILL BE READ FROW AN EXTERNAL 
• FILE.' /IX, 'ENTER THE NAWE OF THE FILE CONTAINING THE C~lolJLATIVE' 
•/IX, 'CONFIDENCE FUNCTION DATA FOR THIS VARIABLE.') 

681!1 FORMAT (/IX, 'THE DATA POINTS IILL BE READ FROW AN EXTERNAL FILE.'/ 
•IX, 'ENTER THE NAME OF THE FILE CONTAINING'/IX,'THE DATA POINTS FOR 
• THIS INPUT VARIAil..E. ') 

691!1 FORMAT (211A4) 
7111 FORliAT {IX, 'ENTER THE VALUE FOR THE VARIAil..E. ',Al) 
711 FORliAT (IX, 'IOLLD YOU LIKE A LOWER AND AN UPPER' /IX, 'BOUND ENFORCE 

•D ON THIS VARIABLE (Y/N)? ',Al) 
721 FORMAT {IX, 'ENTER THE VALUES FOR THE LOWER AND UPPER BOUNDS ') 
730 FORNAl (/IX,'WOULD YOU LIKE TO UPDATE THE SYSTEM CONSTANTS (Y/N)?' 

•,IX,AI) 
7411 FORWAT (/IX, 'ENTER THE VALUE FOR ',AI2,2X, '(' ,AI2, ') ') 
7511 FORNAl (6X, ' (CURRENT VALUE IS ' I 1PEI2. s I I) I) 
780 FORliAT (//IX, 1 ENTER THE NIAIBER OF SAI.IPLES TO TAKE (t.IAX =',16,').') 
7711 FORt.IAT (/IX, '•• ERROR •• ENTERED VALUE EXCEEDS PROGRAM LII.IIT OF 

•IS) 
780 FORMAT (/IX, 'ENTER THE PRINT INTERVAL FOR OUTPUT DATA. ',AI) 
790 FORliAT (/IX, 'ENTER THE NIJ.IBER OF INTERVALS FOR STRATIFIED SAt.IPLING 

• (WAX=',I5,'). ') 
8111 FORt.IAT (1X,15,' INTERVALS IS TOO WANY, ONLY ',IS,' SAMPLES CHOSEN. . ') 

811!1 FORliAT (/IX,'-----------------------------------------------------

•-------------------------') 
8211 FORt.IAT (/1X,A41,9X,'RUN J.D. ',Ilii/1X,A41,9X,'USER NAME',4X,A8/5 

•IIX, 'DATA SET Nl.liBER 1 
, I6///1X, 'u--- ECHO OF INPUT DATA') 

8311 FORt.IAT (/1X,A12,' (',Al2,')'/15X,'OISTRIBUTION IS ',A211) 
840 FORliAT (17X, 't.IEAN VALUE= ',T35,1PEI2.4/17X 1 'STND DEVIATION= ' 113 

•5,E12 4) 
851!1 FORMAT (17X,'CONSTANTS FOR THE UNDERLYING NORWAL DISTRIBUTION ARE' 

•/17X, 'WEAN VALUE =',T36,IPE12.4/17X,'STND DEVIATION=' ,T35,El2.4) 
861 FORliAT {I7X, 'WIN, WAX EXPONENTS FOR THE UNDERlYING'/17X, 'UNIFORt.l D 

•ISTRIBUITON ARE' /11X, 'WIN = I I IPE12.4, 'I WAX = I' El2.4) 
870 FORliAT (I7X,'WEAN VALUE IS',T36,1PE12.4) 
8811 FORWAT {17X,'LOWER ENDPOINT=' ,T36,IPEI2.4/17X,'UPPER ENDPOINT=' 1 
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IINPUT 
liN PUT 
liN PUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
!INPUT 
IINPUT 
liN PUT 
liN PUT 
liN PUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
!INPUT 
IINPUT 
!INPUT 
IINPUT 
!INPUT 
liN PUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
IINPUT 
!INPUT 
liN PUT 
IINPUT 
liN PUT 
I INPUT 
UN PUT 
I INPUT 
liN PUT 
!INPUT 
IINPUT 
liN PUT 
IINPUT 
IINPUT 
IINPUT 
!INPUT 

353 

"' 355 

356 
357 

356 
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360 

361 
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"' 355 

366 
367 

368 

369 

"' 371 

372 
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374 

375 

376 

377 

376 

370 

380 
381 
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383 
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387 
386 
369 

390 
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396 
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397 
398 

399 ... 
401 

"' "' 
"' 
'" "' 



~T35,El2.4) 

898 FORWAT (17X,'LDWER VALUE =',T36,1PE12.4/11X,'UPPER VALUE =',T35,El 
•2.4/HX,'LOW VALUE PftOB =', T36,El2.4) 

981 FORWAT (17X,'THE CONFIDENCE FUNCTION WILL BE READ AS A PIECE liSE' 
~/17X,'CONTINUDUS DATA FUNCTION FRDW THE EXTERNAL FILE: '/1BX,20A4) 

910 FORMAT (17X,'THE RANDOM DATA POINTS WILL BE READ'/17X,'FROM THE EX 
~TERNAL FILE:'/1BX,21A4) 

928 FORt.IAT (17X, 'CONSTANT VALUE=', T36,1PE12.4) 
9311 FORI .. H (17X, 'LOWER SOUND =', T36,1PE12. 4/17X, 'UPPER BOUND =', T35, El 

•2.4) 
948 FORt.IAT (/) 
958 FORMAT (lX,'VALUEFOR ',A12,2X,'(',Al2,') IS ',1PE12.4) 
9611 FORMAT (//lX, 'NLUBER OF SAMPLES IS ',18/lX,'PRINT INTERVAL IS' ,4X, 

~Is) 

971 FORMAT (lX,'STRATIFIED SAWPLING CHOSEN, USING' ,15,' LEVELS.') 
9811 FORMAT (lX, 'STRATIFIED SAWPL.ING NOT CHOSEN.') 
998 FORWAT (/lX,'''''' ERROR ON INPUT, TRY AGAIN''''''/) 

EHD 
EAT PACSTAT.LOAD 
COWO PACSTAT.LOAD 
DATE 
SEQ 

LOAD 
fPACSTAT 
LOAD •>B.)B_PACSTAT 
LOAD •>B.)B_OATOUT 
LOAD •>B.)B_DATSET 
LOAD •>B.)B_EXPECT 
LOAD •>B.)B_IINPUT 
LOAD •>B.)B_PPLT 
LOAD •>B.)B_RlDAT 
LOAD t)B.>B_R20AT 
LOAD •>B.)B_REDRDR 
LOAD •>B.)B_RNGS 
LOAD •>B.}B_STATOT 
LOAD •>8.)8_VARSET 
LOAD •)B.)B_WRSTOC 
LOAD SYSTEYS)UTIL)RANDOW>B.)B_ALNDRW 
LOAD SYSTEWS}UTIL}RANDOW)B.>B_BERNLI 
LOAD SYSTEWS)UTIL>RANDOW)B.)B_DEXPF 
LOAD SYSTBIS)UTIL)RANDOW)B. )8 _DEXPFL 
LOAD SYSTEWS)UTIL>RANDOW)B.)B_DNORW 
LOAD SYSTEWS)UTIL>RANDOW)B.)B_LNNORW 
LOAD SYSTEWS}UTIL)RANDOW)B.)B_LNNORWL 
LOAD SYSTBIS)UTIL)RANDOW)B.)B_LNUNIF 
LOAD SYSTEWS}UTIL)RANDOW)B.)B_LOGNORW 
LOAD SYSTEWS}UTIL)RANDOW)B.)B_LOGNORWL 
LOAD SYSTEWS)UTIL)RANDOW}B.)B_LOGUNIF 
LOAD SYSTEWS}UTll)RANDOW)B.)B_NORMAL 
LOAD SYSTEWS}UTIL)RANDOW}8.)8_NORWALL 
LOAD SYSTBIS)UTIL)RANDOW)B.)B_STATS 
LOAD SYSTEWS)UTIL>RANDOW)8.)8_U81 
LOAD SYSTEWS)UTIL>RANDOW>B.)B_U81S 
LOAD SYSTEWS)UTIL)RANDDW)B.)B_XUDIST 
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IINPUT 407 
IINPUT ... 
IINPUT 409 
IINPUT "' IINPUT m 
IINPUT "' liN PUT "' liN PUT "' IINPUT "' IINPUT "' IINI'UT m 
IINP\.JT "' IINPUT "' liN PUT "' !INPUT "' IINPUT "' IINPUT "' IINI'UT .,. 
JCLPRHI 2 
JCLPRIW 3 

JCLPRIW • 
JCLPRIM ' JCLPRIM 6 
JCLPRIM 7 
JCLPRIM 6 
JCLPRIW 9 
JCLPRIW 10 

JCLPRIW 11 

JCLPRIW 12 
JCLPRIW 13 

JCLPRIW " JCLPRIM 15 

JCLPRIM 16 

JCLPRIW 17 
JCLPRII.f 16 

JCLPRII.f 19 
JCLPRII.f " JCLPRIM 21 
JCLPRIW 22 
JCLPRIW 23 
JCLPRIW 24 

JCLPRit.l 25 
JCLPRIM 26 
JCLPRit.l 27 
JCLPRIM 26 

JCLPRIM 29 

JCLPRII.f " JCLPRII.f 31 

JCLPRIW 32 
JCLPRII.I 33 

JCLPRII.I " JCLPRIW 35 
JCLPRIIrol 36 

JCLPRIIrol 37 



LOAD SYSTEWS)UTIL)FEWLI8)8.)8_1HEADR 
LOAD SYSTEWS)UTIL)l.SRLIB)B. >8 _ ASG 
LOAD SYSTEWS)UTIL)l.SRLI8>B. )8 _ IDNI.AI 
LOAD SYSTEWS)UTIL)l.SRLI8)8.)8_IDPLT 
LOAD SYSTBIS}UTIL>LSRLI8}8. )8_ PLINIT 
LOAD SYSTEWS}UTIL)USRli8)8.)8_~SORT 
LOAD SYSTBIS)UTIL)USRLI8)8. }8_ RaEAS 
LOAD SYSTEWS)UTIL}USRLIB>B.}B_SORT 
LOAD •>B.)B_SOLN 
F/LOAD •}B.}B_BLKDAT 
LI VDISSPLA 9.1 
LI VAPPLB 
LI 
ST 177774 

SAVE 

"'" QUIT 
COMO -E 

SUBROUTINE LNNORitl (N,RNDVAL,RP1,RP2) 
c 
C ROUTINE FOR TRANSFORMING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
C INTERVAL B,l TO A NATURAL LOGNDRillilY DISTRIBUTED DATA SET. 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

N = THE NI.AIBER OF ITEt.IS IN THE DATA SET 
RNDVAL = VECTOR OF UNIFORILY DISTRIBUTED VALUES ON INPUT. EACH 

VALUE IIJST BE BET1EEN ZERO AND ONE. 
= VECTOR OF LOGNORWALLY DISTRIBUTED VALUES ON OUTPUT. 

RPl =MEAN VALUE FOR THE UNDERLYING NORMAL DISTRIBUTION. 
RP2 = STANDARD DEVIATION FOR THE UNDERLYING NORitiAL DISTRIBUTION. 

DIMENSIDN 
RNDVAL(N) 

NATURAL LOGNORitiAL DISTRIBUTION 

DO lBB l=l,N 
RV=RNDVAL(I) 
RV=DNDRitl (RV, RPl, RP2) 
RNDVAL(I)=EXP(RV) 

188 CONTINUE 
RETURN 
END 
SUBROUTINE LNNORIL (N,RNDVAL,RP1,RP2,At.IIN,AMAX) 

ROUTINE FOR TRANSFORMING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
INTERVAL B,l TO A NATURAL LDGNORWALLY DISTRIBUTED DATA SET, liTH 
THE CONSTRAINT THAT ALL OUTPUT VALUES LIE BETIEEN SPECIFIED LlloHTS. 

N = THE NI.AIBER OF DATA VALUES IN VECTOR RNDVAL 
RNDVAL =ON INPUT, THE VECTOR OF UNIFORMLY DISTRIBUTED VALUES. 

=ON OUTPUT, THE VECTOR OF LDGNORMALLY DISTRIBUTED VALUES. 
RPl =MEAN VALUE FOR THE DESIRED UNDERLYING NORMAL DISTBUTION. 
RP2 =STAND. DEY FOR THE DESIRED UNDERLYING NORMAL DISTRIBUTION. 
AMIN = MINit.IUt.l LIMIT VALUE FOR THE LOGNDRMALLY DISTRIBUTED DATA. 
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JCLPRIM 
JCLPRIM 
JCLPRIM 
JCLPRit.l 
JCLPRit.l 
JCLPRit.l 
JCLPRit.l 
JCLPRit.l 
JCLPRit.l 
JCLPRit.l 
JCLPRit.l 
JCLPRIM 
JCLPRIM 
JCLPRIM 
JCLPRIM 
JCLPRIM 
JCLPRIM 
JCLPRIW 
LNNDRM 
LNNORt.l 
LNNORt.l 
LNNORW 
LNNORM 
LNNORM 
UINORIII 
LNNDRitl 
LNNORM 
LNNDRM 
LNNDRW 
LNNDRt.l 
LNNDRW 
LNNORW 
LNNDRW 
LNNDRW 
LNNDRW 
U~NORW 

LNNORt.l 
LNNORM 
LNNORM 
LNNORM 
LNNDRM 
LNNCRW 
LNNORMI... 
LNNORWL 
LNNORMI... 
LNNORMI... 
LNNORt.IL 
LNNORt.L 
LNNORtol.. 
LNNORtol.. 
LNNCRtol.. 
LNNDRWI... 
LNNCRWL 
LNNCRWL 
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C AMAX = liAXIt.UI LIMIT VALUE FOR THE LOGNORIIALLY DISTRIBUTED DATA. 
c 
C lAIIN,IAIAX =THE LIMIT VALUES ON THE UNIFORt.l DISTRIBUTION. THESE 
C ARE AVAILABLE TO THE USER THROUGH COWWCN BLOCK ULIMTS. 
c 
SINSERT •>CD.IAION)ULIIITS 
c 

c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

c 

DIMENSION 
RNOVAL(N) 

IF (AWIN.GT.AMAX) THEN 
A=AWIN 
AIHN=AWAX 
AMAX=A 

EHDIF 

COMPUTE LOGARITHMS OF THE CHOSEN LIMITS 

BWIN=ALOG(AWIN) 
BWAX=ALOG(AMAX) 

DO COMPUTATIONS ON A LOG SCALE 

CALL NORliAll (N,RHDVAL,RP1,RP2,BWIN,Bt.IAX) 

TRANSFORW NORMAL DISTRIBUTION TO LOGNORMAL 

DC Ulil l=l,N 
RNOVAL (I) =EXP (RHDVAL (I) ) 

lilil CONTINUE 

RETURN 
END 
SUBROUTINE LNUNIF (N,RNDVAL,RPl,RP2) 

C ROUTINE FOR TRANSFCRWING A UNIFORILY DISTRIBUTED DATA SET ON THE 
C INTERVAL il,l TO A NATURAL LOGUNIFORWLY DISTRI!lJTED DATA SET. 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

N = THE NlAIBER OF ITEWS IN THE DATA SET. 
RNDVAL =VECTOR OF UNIFORMLY DISTRIBUTED VALUES ON INPUT. EACH 

VALUE YJST BE BETWEEN ZERO AND ONE. 
= VECTOR OF LOGUNIFORt.LY DISTRIBUTED VALUES ON OUTPUT. 

RPl = MINit.UI EXPONENT (BASE E) FOR THE OUTPUT DISTRIBUTION. 
RP2 = MAXIllA! EXPOHENT (BASE E) FOR THE OUTPUT DISTRIBUTION. 

DIMENSION 
• RNDVAL(N) 

NATURAL LOGUHIFORW DISTRIBUTION 

DO lilil J:l,N 

RV=RPl•(RP2-RPl)•RNDVAL(I) 
RNDVAL(I) =EXP(RV) 

lilil CONTINUE 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

RETURN 
END 
SUBROUTINE LOGNORW (N,RNDVAL,RP1,RP2) 

ROUTINE FOR TRANSFORMING A UNIFORWLY DISTRIBUTED DATA SET ON THE 
INTERVAL 8,1 TO A COMMON LOGNORMALLY DISTRIBUTED DATA SET. 

N = THE NlMBER OF ITBIS IN THE DATA SET 
RNDVAL =VECTOR OF UNIFORMLY DISTRIBUTED VALUES ON INPUT. EACH 

VALUE IIJST BE BETliEEN ZERO AND ONE_ 
= VECTOR OF COMMON LOGNORMALLY DISTRIBUTED VALUES ON OUTPUT_ 

RP1 = WEAN VALUE FOR THE UNDERLYING NORMAL DISTRIBUTION. 
RP2 = STANDARD DEVIATION FOR THE UNDERLYING NORMAL DISTRIBUTION. 

Dlr.IENSION 
~ RNDVAL(N) 

DATA BASEXP/2.3825851/ 

C COt.IION LOGNORIIIAL DISTRIBUTION 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

DO 188 1=1,N 
RV=RNDVAL(I) 
RV=DNORW (RV, RP1, RP2) 
RNDVAL (I)=EXP (BASEXP•RV) 

188 CONTINUE 
RETURN 
END 
SUBROUTINE LOGNORWL (N,RNDVAL,RP1,RP2,AMIN,AMAX) 

ROUTINE FOR TRANSFORWING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
INTERVAL 8,1 TO A COWON LDGNORMALLY DISTRIBUTED DATA SET, WITH 
THE CONSTRAINT THAT All OUTPUT VALUES LIE BETliEEN SPECIFIED LIMITS. 

N = THE NIAIBER OF DATA VALUES IN VECTOR RNDVAL. 
RNOVAL = ON INPUT, THE VECTOR OF UNIFORMLY DISTRIBUTED VALUES. 

=ON OUTPUT, THE VECTOR OF LOGNORMALLY DISTRIMED VALUES. 
RPI = WEAN VALUE FOR THE DfSIRED UNDERLYING NORMAL DISTBUTION 

C RP2 = STANO. OEV FOR THE DESIRED UNDERLYING NORMAL DISTRIBUTION 
C AMIN = WINIWUM LIWIT VALUE FOR THE LOGNDRWALLY DISTRIBUTED DATA. 
C AWAX = \IAXIWUM LIWIT VALUE FOR THE LOGNORNALLY DISTRIBUTED DATA. 
c 
C lliiN,lliAX = THE LIWIT VALUES ON THE UNIFORM DISTRIBUTION THESE 
c 
c 

ARE AVAilJ.ELE TO THE USER THROUGH CDIAION BLOCK ULIIlTS 

IINSERT •>CDWI.ION)Lllr.ITS 
c 

c 

DHIENSION 
RNDVAL(N) 

DATA 
BASEXP/2.3826851/ 

IF (AI.HN. LE. A.IIAX) GO TO 1811 
A=AioiiN 
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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 

AWIN"'AMAX 
AW~"'A 

lilil CONTINUE 

COWPUTE LOGARITHUS OF THE CHOSEN LIMITS 

BIHN,.ALOGll (AWIN) 
BWJ..X;ALOGli(AMAX) 

DO COMPUTATIONS ON A LOG SCALE 

CALL NDRIIIA!.l. {N,RNOVAL,RP1,RP2,Bt.IIN,Blol~) 

TRANSFORM NORWAL DISTRIBUTION TO LDGNDR~L 

DO 111 l=l,N 
RNDVAL (I) "'EXP (BASEXP•RNDVAL (I) ) 

1111 CONTINUE 

RETURN 
END 
SUBROUTINE LDGUNIF (N,RNDVAL,RPl,RP2) 

ROUTINE FOR TRANSFORMING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
INTERVAL TO A COW..ON LOGUNIFOR!rA._Y DISTRIBUTED DATA SET. 

N =THE NliiBER OF ITEMS IN THE DATA SET. 
RNDVAL = VECTOR OF I.JiiFORti..Y DISTRIBUTED VALUES ON INPUT. EACH 

VALUE IIJST BE BETIEEN ZERO AND ONE. 
= VECTOR OF LOGUNIFORWLY DISTRIBUTED VALUES ON OUTPUT. 

RPI "' MINit.UI EXPONENT (BASE Iii) FOR THE OUTPUT DISTRIBUTION. 
RP2 = IIIAXlt.UI EXPONENT (BASE 111) FOR THE OUTPUT DISTRIBUTION. 

DHIENSION 

• RNDVAL(N) 

DATA BASEXP/2.31125851/ 

CCt.IION LOGUNIFDRt.l DISTRIBUTION 

DO lilil I=l,N 
RV=RPl•(RP2-RPl)•RNDVAL(I) 
RNDVAL (I) =EXP(BASEXPtRV) 

lilil CONTINUE 
RETURN 
END 

USER ~NUAL FOR THE MONTE CARLO DRIVER ROUTINES 'PACSTAT' 

THIS IS A BRIEF DOCliiENT DESCRIBING THE WONTE CARLO DRIVER ROUTINES 
WHICH ARE REFERED TO AS PACSTAT. THESE ROUTINES ARE DESIGNED TO 
ALLOW A PROGRAMWER TO SET UP A WONTE CARLO SIWULATION OF A PHYSICAL 
PROCESS IN A WINit.UI AMOUNT OF TIWE. 
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THE USER IIJST DEFINE A SET OF INPUT AND OUTPUT VARIABLES, AND SUPPLY 
A ROUTINE (OR SET OF ROUTINES) WHICH DEFINE THE PHYSICAL PROCESS BEING 
WODELLED THE WONTE CARLO DRIVER ROUTINES PROWPT THE USER FOR A 
STOCASTIC DEFINITION OF EACH INPUT VARIABLE, AND THEN RUN THE PHYSICAL 
WODEL A NUMBER OF TillES 

FOR EACH RUN, THE INPUT VARIABLES WILL BE SAII:PLED FROII: THEIR DEFINED 
DISTRIBUTIONS. THE OUTPUT VARIABLES FOR EACH SAYPLE ARE STORED, AND A 
CRUDE STATISTICAL ANALYSIS IS PERFORYED ON THESE OUTPUT DISTRIBUTIONS 
TABLES OF CONFIDENCE VALUES VERSUS DATA VALUES ARE ALSO SET UP FOR 
CHOSEN OUTPUT VARIABLES. THIS DATA YAY BE PLOTTED, AND{OR WRITTEN TO 
AN OUTPUT BINARY FILE FOR LATER PROCESSING. 

PROGRA~ING INFORII:ATION 

PACSTAT IS WRITTEN USING THE FORTRAN 17 STANDARD. AN EFFORT lAS 
WADE TO GENERATE CODING WHICH WOULD BE AS EASY TO CONVERT TO OTHER 
II:ACHINES AS POSSIBLE. THE ORIGINAL CODE lAS DEVELOPED ON A PRlllE 75e 

THREE ROUTINES WILL REQUIRE SOYE YACHINE/INSTALLATION DEPENDENT 
CODING. THESE ARE (1) ASG, WHICH OPENS DATA FILES DURING PROGRAII: 
EXECUTION, (2) RELEAS, WHICH CLOSES DATA FILES DURING PROGRAII: EXECUTION, 
AND (3) IONIM, WHICH BUILDS A UNiqUE, TEN DIGIT RUN IDENTIFIER FOR 
IDENTIFYING EACH RUN OF THE PROGRAII:. THIS RUN IDEIHIFIER IS IYPORTANT, 
AS IT IS WRITTEN TO THE FILE HEADER OF ALL PACSTAT OUTPUT FILES, AND 
CAN BE USED FOR IDENTIFYING DATA FILES. 

THE PROGRAY lAS DESIGNED AROUND THE DISSPLA GRAPHICS SOFTWARE 
PACKAGE, FROY INTEGRATED SOFTWARE SYSTEII:S CORPORATION, SAN DIEGO, 
CALIFORNIA, 92121 IF THE GRAPHICS CALLS CANNOT BE SATISFIED BY THE 
SYSTEY, THE DISSPLA SUBROUTINE DONEPL, AND THE PACSTAT ROUTINES PPLT 
AND PLINIT, lolJST BE COIAIENTED OUT OR REPLACED BY OIJI,III:Y ROUTINES ALL OF 
THE CALLS TO DISSPLA, AND TO PACSTAT ROUTINE IDPLT, WILL THEN BE REII:OVED 
FROII: THE PROGRAY. THE PLOTTING CAPABILITY WILL ALSO BE GONE_ 

PACSTAT IS INTENDED TO RUN INTERACTIVELY, WITH THE USER DEFINING THE 
REqUIRED VARIABLE DISTRIBUTIONS Di.JRING THE PROGRAY EXECUTION. THE INPUT 
AND OUTPUT LOGICAL UNIT NUUBER FOR THIS USER INTERACTION ARE STORED IN 
VARIABLES 'IN' AND 'lOUT.' THESE ARE SET AT THE TOP OF THE WAIN 
ROUTINE. ALSO SET HERE ARE THE LOGICAL UNIT NUYBERS FOR THE TID OUTPUT 
FILES, PRINTED AND BINARY (IDAT AND IDATB), AND A UNIT NUYBER FOR 
ANY INPUT FILES WHICH YAY BE NEEDED (INFIL) 

INPUT /OUTPUT VARIABLE DEFINITION 

THE INPUT AND OUTPUT VARIABLES WUST BE DEFINED BY THE USER AS THE 
FIRST STEP IN SETTING UP PACSTAT TO RUN. THIS IS OONE BY OATA 
STATBIENTS IN A BLOCK DATA ROUTINE. THIS BLOCK DATA lAS ORIGINALLY 
NAilED BLKDAT, BUT AS IT IS NEVER 'CALLED', THE NAII:E IS NOT IYPORTANT 

A SAII:PLE COPY OF THE BLOCK DATA ROUTINE IS ENCLOSED liTH THIS 
DOCUII:ENT. THE VARIABLES WHICH YUST BE DEFINED BY THIS ROUTINE ARE 
LISTED BaOW. THESE VARIABLES ARE CONTAINED IN COII:YON BLOCKS IDCOII:, 
PBLKI, PBLK2, AND PBLK3. 

PRG =A CHARACTER•B PROGRAY NAYE IDENTIFIER. 
VERNUY = THE PROGRAII: VERSION NUII:BER (FLOATING POINT) 

THESE ARE BOTH PRINTED TO THE PACSTAT OUTPUT FILES. THEY ARE 
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USERl. IHEN SEVERAl... DIFFERENT t.IODB..S ARE BEING EXAWINED WITH THE 
WONTE CARLO TECHNI~LE. (EACH 111008.. ~UIRING A DIFFERENT PROG!Wtl 
NAWE), AND IHEN A SINil..E WODB.. IS BEING REFINED (R~UIRING NE1 
VERSION NLUBERS). THESE LABB..S ARE IMPORTANT TOOLS IN TRACING 
A DATA SET TO ITS SOURCE PROGRAW. 

NSOLN = THE NlliBER OF OUTPUT (SOLUTION) VARIABLES. THIS 
WAY BE SET TO ZERO, IF ONLY THE INPUT VARIABLE 
ARE OF INTEREST. WHEN SET TO ZERO, THE SOLUTION 
ROUTINE (SOLN) IIJST STILL BE PRESENT, BUT IS ONLY 
CALLED ONCE AT THE BEGINNING OF THE SIWULATION. 

PLABB..(l ... NSOLN) =A CHARACTER•32 LABEL IDENTIFIER FOR EACH OF THE 
OUTPUT VARIABLES. 

TTLE = A CHARACTERt48 PROBLEM TITLE. THIS WILL BE 
WRITTEN TO THE OUTPUT FILES AS AN IDENTIFIER. 

NVAR = NI.IIBER OF INPUT VARIABLES. 
VLABB..(l ... NVAR) =A CHARACTER•12 LABEL IDENTIFIER FOR EACH OF THE 

INPliT VARIABLES. 
VDIWEN(L .NVAR) =A CHARACTERtl2 LABB.. SHOWING THE UNITS FOR EACH 

OF THE INPUT VARIABLES. 

NCONST = THE NUWBER OF PROBLEM CONSTANTS (NON-STOCASTIC 
'PARAWETERS'). 

CLABB..(l ... NCONST) =A CHARACTER•12 LABEL IDENTIFIER FOR EACH OF THE 
PROBLEM CONSTANTS. 

CDIWEN(l ... NCONST) =A CHARACTERtl2 LABB.. SHOWING THE UNITS FOR EACH 
OF THE PROBLEM CONSTANTS. 

THE CHARACTER VARIAa..ES ARE NOT IWPORTANT TO NU.IERIC SUCCESS 
OF THE PROGRAW. HOWEVER, THEY ARE USED IN THE INPUT AND OUTPUT 
PROWPTS, AND IN THE PRINTED OUTPUT. THIS WAKES IT EASIER FOR THE 
USER TO INSURE CORRECT DATA ON INPUT. IT ALSO INSURES BETTER 
~UALITY CONTROL ON THE DATA, AS ALL OF THE DATA VALUES ON THE 
PRINTOUT ARE LABELLED WITH BOTH A NAME AND DIWENSIONS. 

THE PROBLEM CONSTANTS ARE DESIGNED TO ALLOW PARAWETERS WHICH ARE 
NOT TO BE t.IODB..LED STOCASTICALL Y, BUT WAY BE. CHANGED FROW RUN TO 
RUN. THIS LETS THE USER CHANGE THESE PARAWETERS DrniNG THE 
EXECUTION, RATHER THAN BY RE-COMPILING THE SOURCE CODE. ALSO, 
THE CONSTANTS ARE WRITTEN TO THE OUTPUT PRINT FILE, AND BECOWE 
A PART OF THE WRITTEN DOCUMENTATION FOR THE RUN. 

PROBLEM SOLUTION ROUTINES 

THE DRIVER ROUTINES WILL LOOP ON THE NUMBER OF SAMPLES TO BE RUN. 
FOR EACH SAMPLE, EACH OF THE INPUT VARIABLES IS COMPUTED FROW A USER 
DB"INED DISTRIBUTION. THEN THE SUBROUTINE SOLN IS CALLED TO COWPUTE 
THE OUTPUT VARIABLES ('SOLUTIONS') FROW THE INPUT VARIABLES. 

THE ROUTINE SOLN IIJST BE CODED FOR THE PROBLEM AT HAND. IT IS USED 
TO INTERFACE THE WONTE CARLO DRIVER ROUTINES TO THE WOOElLING CODE. THE 
INPUT DATA IS TAKEN FRDW ARRAY VINPT, AND PLACED INTO THE INPUT 
VARIABLES FOR THE NliiERIC WODB.. BEING Slt.LUTED. THE WODB.. IS EXECUTED, 
AND THE OUTPUT DATA IS PLACED INTO ARRAY VALU, TO BE RETURNED TO THE 
WONTE CARLO DRIVER ROUTINES FOR STORAGE AND SUBS~UENT ANALYSIS. 
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IT IS IMPORTANT TO CORRECTLY IDENTIFY THE INPUT AND OUTPUT 
VARIABLES (VINPT(1), VINPT(2), ETC .. ) WITH THE PHYSICAL ~UANTITIES 
FOR WHICH EACH VARIABLE STANDS. 

THE ROUTINE SOLN MUST CONCERN ITSELF WITH THE VARIABLES LISTED BELOW. 
THESE VARIABLES ARE CONTAINED IN COMMON BLOCKS PBLK4, PBLKS AND INOUT. 

IDAT 

lOUT 

ICNT 

INDEX 

= FILE UNIT NUMBER FOR OUTPUT PRINT FILE. OUTPUT 
FILE HAS NOT BEEN OPENED IF IDAT IS ZERO. 

= FILE UNIT NIAIBER FOR THE USERS TERMINAL (FOR 
PRINTING ANY ERROR/DIAGNOSTIC MESSAGES). 

= DATA SET NUMBER FOR THIS RUN. AFTER A PROCESS HAS 
BEEN SUU ... ATED, THE DRIVER CODE ALLOWS THE USER 
THE OPTION OF RE-RUNNING THE SIMULATION, WITHOUT 
TERt.IINATING THE PROGRAW EXECUTION BOTH RUNS ARE 
IDENTIFIED BY THE SAWE RUN ID. ONLY THE DATA 
DATA SET NUWBER UNI~UELY INDENTIFIES THE DATA. 

= THE SAWPLE NUWBER WHICH IS CURRENTLY BEING 
SI~TED. NOTE THAT, IF THE SOLUTION ROUTINES 
NEED INITIALIZATION ONLY ONCE FOR ALL THE RUNS 
BEING WADE, THIS WUST BE DONE ONLY WHEN INDEX= 1. 

CONST(l .. NCONST) =THE CONSTANTS WHICH HAVE BEEH DEFINED 
VALU(l .. NSOLN) =THE OUTPUT RESULTS FOR THE PROCESS WODEL. THE 

ROUTINE SOLN WUST SET EACH OUTPUT VARIABLE OF THE 
MODEL INTO THE APPROPIATE ITEM IN THIS ARRAY. 

VINPT(l ... NVAR) =THESE ARE THE INPUT RANDOW VARIABLES FOR THE 
CURRENT SAWPLE. THE INPUT VARIABLES TO THE 
PROCESS BEING MODELLED WUST BE SET TO THE 
CORRESPONDING VALUES IN ARRAY VINPT. 

EXTERNAL INPUT VARIABLE DEFINITION 

PACSTAT ALLOWS TWO OPTIONS FOR DEFINING RANDOM INPUT VARIABLES 
EXTERNALLY TO THE PROGRAW. THESE MAY BE USEFU... IF A DESIRED DISTRIBU­
TION IS NOT PART OF THE SOFTWARE, OR IF 'CORRELATED' DATA SETS ARE 
RE!l,UIRED. 

THE FIRST OPTION ALLOWS THE USER TO DEFINE A CUWMULATIVE CONFIDENCE 
FUNCTION TO BE USED IN COMPUTING INPUT VARIABLES. THIS FUNCTION MUST BE 
APPROXIMATED AS A PIECE WISE LINEAR FUNCTION, DEFINED BY DATA POINTS IN 
AN EXTERNAL DATA FILE. EACH LINE OF THE FILE CONTAINS ONE DATA POINT 
(TWO NUMBERS) OF THE FUNCTION. THE FIRST NUMBER ON EACH LINE WUST BE 
THE DESIRED VARIABLE VALUE, AND THE SECOND NUMBER WUST BE THE CONFIDENCE 
LEVEL (ZERO TO ONE) CORRESPONDING TO THAT VARIABLE VALUE. THESE MUST BE 
IN ASCENDING ORDER IN THE INPUT FILE. 

WHEN THIS OPTION IS USED, PACSTAT FIRST COWPUTES A SET OF RANDOM 
NUMBERS ('CONFIDENCE LEVELS') ON THE INTERVAL 0,1 THESE ARE USED IN 
CONJUNCTION WITH THE DEFINED CUWWULATIVE CONFIDENCE FUNCTION TO COWPUTE 
VARIABLE VALUES CORRESPONDING TO EACH CONFIDENCE LEVEL THESE NI..IWBERS 
WILL BE COMPUTED IN A RANDOM ORDER. CONFIDENCE LEVELS LESS THAN ONE OR 
GREATER THAN ZERO ARE IGNORED. IF THE ENTIRE CONFIDENCE INTERVAL e,1 
IS NOT COVERED BY THE FUNCTION, RANDOMLY GENERATED CONFIDENCE VALUES 
OUTSIDE OF THE INTERVAL WILL RETURN liTH THE APPROPRIATE END POINT 
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VALUE. 
THE SECOND OPTION ALLOWS THE USER TO ENTER RANDOM DATA POINTS 

DIRECTLY. THESE DATA POINTS IIJST BE WRITTEN IN AN EXTERNAL FILE, ONE 
POINT PER LINE. PACSTAT llll READ THESE DATA VALUES, AND USE THEM 
DIRECTLY, IN ORDER, IN THE MONTE CARLO RUNS TO BE WADE. IF THERE ARE 
FEWER DATA POINTS IN THIS FILE THAN SAMPLES DESIRED, THE DATA IHICH IS 
PRESENT IS REP£ATED, IN ORDER, A su=FICIENT NtJ.IBER OF THIES TO CREATE 
ENDLXlH DATA. 

BOTH OPTIONS REqUIRE THE USER TO ENTER THE FILE NAME IHERE THE 
DATA IS STORED. THESE HAWES ARE STORED UNTIL THE DATA IS NEEDED. EACH 
FILE IS OPENED, R£AO, AND CLOSED INDEPENDENTLY. THIS ALLOWS THE USER 
TO USE THE SAME FILE FOR SEVERAL DIFFERENT INPUT VARIABLES. All. OF THE 
EXTERNAL FILES, USED FOR INPUT VARIABLE DEFINITION, ARE READ FREE FORM. 

PROGRAM EXECUTION 

THIS IS A BRIEF LIST OF THE PROGRAM PROMPTS AND APPROPRIATE 
USER RESPONSES. 

SEG fPACSTAT 

THIS COWWANO EXECUTES THE CODE 'fPACSTAT' ON THE PRIMOS 
OPERATING SYSTEWS 

'' MONTE CARLO SIMULATION '* 
DIF-STAT 2.1 

(PACSTAT l.B) 

SIWPLE DIFFUSION RaEASE WODa 

THESE PRINTOUTS IDENTIFY THE SOURCE CODE NAWE, VERSION NUMBER, 
AND THE TITLE OF THE PROBLEM BEING SIMULATED. THE CODE NAME AND 
VERSION NUMBER (VARIABLES PRG AND VERNUM, SET IN BLOCK DATA) ARE 
ECHOED HERE, ALONG liTH THE DRIVER CODE NAME (PACSTAT) AND 
VERSION NUMBER. 

ENTER OUTPUT DATA FILE NAME. 
(ENTER 'NONE' TO Ot.IIT) 

ENTER THE NAME OF THE OUTPUT FILE FOR THE PRINTED OUTPUT. THIS 
FILE IILL CONTAIN ALL OF THE INPUT DATA ECHO AND OUTPUT DIAG­
NOSTICS. BY ENTERING 'NONE', THIS OUTPUT IILL BE DIVERTED TO 
THE USER'S TERMINAL, RATHER THAN TO AN OUTPUT FILE. 

ENTER BINARY DATA OUTPUT FILE NAME 
(ENTER 'NONE' TO OWIT) 

ENTER THE NAME OF THE OUTPUT BINARY FILE. THIS FILE IILL 
CONTAHI BOTH THE INPUT AND OUTPUT VARIABLE VALUES FOR EACH 
SAMPLE TAKEN, AS taL AS THE PROBLEM TITLES AND LABaS, AND THE 
VALUES OF THE PROBLEM CONSTANTS. IT CAN BE READ LATER FOR POST 
PROCESSING THE DATA (E.G. PLOTTING). BY ENTERING 'NONE', THIS 
FILE IILL NOT BE CREATED. 

THIS FILE IS IRITIEN PRIOR TO THE SORTING OF THE DATA. (THE 
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SORTING IS A NECESSARY PART OF A WONTE CARLO SIWULATION.) THIS 
ALLOWS THE USER TO DIRECTLY CORRB..ATE THE INPUT AND OUTPUT 
VALUES FOR EACH SAWPL.E. ANY SAIIIPLES WHICH FAIL OURRING THE RUN 
WILL BE WOVED TO THE END OF THE OUTPUT ARRAYS, WHICH EASES THE 
HANDLING AND EXAWINIATION OF BOTH THE SUCCESSFL.l AND UNSUCCESS­
FL.l SAWPL..E DATA VALUES. 

ENTER L.ABB.. FOR THIS RUN (\L\X 41 CHARACTERS) 

THIS IS A CHARACTER LABB.. FOR THE CURRENT RUN. IT HELPS TO 
IDENTIFY THE INPUT DATA SET. TOGETHER, THE PROBLEW TITLE AND 
THIS LABBL REPRESENT THE DATA SET TITLE. THE PROBLEW TITLE IS 
USED AS THE PLOT TITLE, WHILE THIS LABB.. IS USED AS A SUB-TITLE 
ON THE PLOT. 

WOULD YOU LIKE TO CONTINUE OF ~UIT IF AN ERROR 
IS ENCOUNTERED IN THE SOLUTION ROUTINE (C/~)? 

ON OCCASSION, THE WDDEL BEING ANALYSED WAY FAIL FOR A RANGE OF 
INPUT VARIABLE VALUES, AND IT WAY NOT BE EVIDENT BEFOREHAND WHAT 
VALUES OF THOSE VARIABLES WILL CAUSE WODEL FAILURE. HOWEVER, IT 
IS A SIWPLE WATTER TO HAVE THE SOLUTION ROUTINE RETURN WITH AN 
ERROR POINTER SET WHEN THIS OCCURS THIS IS POINTER IERR IN THE 
CALL LIST OF ROUTINE SOLN. 

FOR SOWE PROBLEJ.IS, IT IS DESIREABLE TO CONTINUE WODELLING WHEN 
AN ERROR OCCURS IN THE SOLUTION ROUTINE. ENTER A 'C' HERE TO 
ACTIVATE THIS OPTION. AT THE END OF THE RUN, THE SAUPLES IN 
ERROR WILL BE SORTED TO THE END OF THE DATA SETS, AND IGNORED 
IN ALL SUBSEQUENT ANALYSIS (PRINTING AND PLOTTING). NOTE THAT 
THE ENTIRE INPUT AND OUTPUT DATA ARRAYS ARE STILL PRINTED TO 
THE BINARY OUTPUT FILE, SO THAT ANALYSIS OF THE DATA IN ERROR 
MAY BE ltiADE. 

ENTER A '~' HERE IF YOU WOULD PREFER HAVING THE STOCASTIC 
WDDELLING STOPPED ON AN ERROR FROW THE SOLUTION ROUTINE. 

INPUT OF DISTRIBUTION TYPES AND PARAMETERS 

1) WOLEC DIFF (W••2/YR ) DITRIBUTION 
I) NORWAL 
2) NATURAL LOGNORWAL 
3) COI&ION LOGNORliAL 
4) NATURAL LOGUNIFORW 
5) COWWON LOGUNIFORW 
6) EXPONENTIAL 
7) UNIFORW 
B) BERNOUlLI 
9) EXTERNAL CONF FUNCTN 

10) EXTERNAL DATA POINTS 
11) CONSTANT 

ENTER THE NUMBER FOR THE DESIRED DISTRIBUTION. 

THIS PRDWPT ASKS THE USER TO DEFINE THE DISTRIBUTION TYPE FOR 
THE INPUT VARIABLE HAWED 'WOLEC DIFF ' ENTER THE NUMBER 
CORRESPONDING TO THE DESIRED DISTRIBUTION. THE FOLLOWING 
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PROWPTS WILL ASK FOR THE DEFINING PARAWETERS OF THE DISTRIBUTION 
WHICH IS CHOSEN, AND WILL VARY ACCORDINGLY. 

DISTRIBUTION TYPE IS NORWAL 
INPUT UNITS ARE Wu2/YR 
ENTER THE WEAN OF THE DISTRIBUTION. 

ENTER THE WEAN OF THE DESIRED NORWAL DISTRIBUTION. 

ENTER THE STANDARD DEVIATION 

ENTER THE STANDARD DEVIATION OF THE DESIRED NORWAL DISTRIBUTION 

WOULD YOU LIKE A LOWER AND AN UPPER 
BOUND ENFORCED ON THIS VARIABLE (Y{N)? 

PACSTAT ALLOWS THE USER TO SET UPPER AND LOWER LIWITS ON THE 
DISTRIBUTION FOR THIS INPUT VARIABLE. THIS IS USEFUL WHEN A 
DISTRIBUTION TAIL EXTENDS TO AN UNREALISTIC VALUE (E.G., BELOW 
ZERO). IF 'Y' IS ENTERED HERE, THE USER JILL BE PROWPTED FOR 
THE UPPER AND LOWER LIWITS FOR USE ON THE INPUT VARIABLE. 
NOTE THAT DISTRIBUTIONS WHICH HAVE INHERENT ENDPOINTS (I.E. 
THE UNIFORM, LOGUNIFORM, AND CONSTANT DISTRIBUTIONS) WILL NOT 
GENERATE THIS PROWPT. 

2) POROSITY (DIWENSIONLES) DISTRIBUTION 
1) NORMAL 
2) NATURAL LOGNORMAL 
3) COWWON LOGNORMAL 
4) NATURAL LOGUNIFORM 
5) COWWON LOGUNIFORW 
8) EXPONENTIAL 
7) UNIFDRII 
8) BERNOll.LI 
9) EXTERNAL CONF FUNCTN 

11) EXTERNAL DATA POINTS 
11) CONSTANT 

ENTER THE NUMBER FOR THE DESIRED DISTRIBUTION. 

THIS PROWPT IS REPEATED ONCE FOR EACH INPUT VARIABLE WHICH THE 
USER HAS DEFINED IN THE BLOCK DATA ROUTINE. 

ENTER THE VALUE FOR SCALE FACTOR (OI~ENSIDNLES), 

THIS IS A PROWPT FOR THE VALUE OF THE SYSTEM CONSTANT NA~ED 
'SCALE FACTOR'. THIS PROWPT WILL BE WRITTEN ONCE FOR EACH OF 
THE CONSTANTS WHICH THE USER HAS DEFINED IN THE BLOCK DATA 
ROUTINE. 

ENTER THE NUWBER OF SAWPLES TO TAKE (WAX = 11111) 

ENTER THE NUWBER OF STOCASTIC SAWPLES TO TAKE. THE WAXII.IUW 
NUMBER OF SA~PLES WAY VARY, DEPENDING ON THE PROBLEM. THE 
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WEMORY ALLOCATION TECKNI~UE ATTBIPTS TO PERWIT AS WANY SAMPLES 
AS POSSIBLE, WITHIN THE AVAILABLE SPACE. THE WAXIWUU VALUE 
PRINTED WITH THIS PROWPT WILL AllAYS BE ENFORCED. 

ENTER THE PRINT INTERVAL FOR OUTPUT DATA. 

THE PRINT INTERVAL SETS THE Nut.IBER OF SAJ.IPLES, FROW THE OUTPUT 
DATA SET, WHICH WILL BE PRINTED IN THE CONFIDENCE TABLES. THIS 
OlJTPUT DATA IS USUALLY A LARGE DATA SET (E.G. lililil VALUES). 
THE CONFIDENCE TABLES WILL CONTAIN ONLY EVERY 'N-TH' DATA VALUE, 
IHEN N IS THE PRINT INTERVAL. THE SMALLEST AND LARGEST DATA 
VALUES WILL AllAYS BE PRINTED, REGARDLESS OF THE PRINT INTEVAL. 

ENTER THE NUWBER OF INTERVALS FOR STRATIFIED SAWPLING (WAX= lilil). 

STRATIFICATION DIVIDES THE VARIABLE DISTRIBUTIONS INTO A NUWBER 
OF INTERVALS OF EQUAL AREA. IT THEN FORCES THE SAJ.IE NIAIBER OF 
SAWPLES TO BE CHOSEN FROM EACH INTERVAL. THIS CREATES A WORE 
UNIFORIL. Y DISTRIIlJTED SET OF RANDOM VARIABLES FOR A GIVEN NUMBER 
OF SAMPlES. 

THE USER HERE IIJST ENTER THE NLAIBER OF INTERVALS DESIRED FOR 
STRATIFICATION. ENTERING A VALUE OF ONE JILL DB'"EAT THE 
STRATIFICATION PROCEDURES. THIS PROMPT, AND STRATIFICATION, 
IILL BE OMITTED IF NONE OF THE INPUT VARIABLES ARE DISTRIBlJTED 

ENTER AN INITIAL SEED NUWBER FOR THE RANDOW NUYBER GENERATOR. 
(A REAL, DOUBLE PRECISION UBER BETJEEN l.il AND 2.BE•9) 

THE PRINT RANDOW NUMBER GENERATOR REqUIRES AN SEED VALUE, 
WHICH llJST BE A OOUBLE PRECISION Nut.IBER BETJEEN 1. AND 2.BE•9. 
THIS ALLOWS THE USER TO CHANGE THE RANDOW SEqUENCE FROW RUN 
TO RUN. 

THE WONTE CARLO SIWULATIDN IS RUN AT THIS POINT. THE INPUT 
VARIABLES ARE COWPUTED FROW THE DESIRED DISTRIBUTIONS, AND 
THE OUTPUT VARIABLES ARE COWPUTED IN THE ROUTINE SOLN. THIS 
SOLlJTION ROlJTINE IS CALLED ONCE FOR EACH SAWPLE DESIRED. 

CERTAIN RUN TIWE DIAGNOSTICS WAY BE PRINTED TO THE USERS 
TERWINAL AT THIS POINT, DEPENDING ON THE NATURE OF THE 
PRO BLEW. 

AVAILABLE SCLlJTIONS ARE 
B) EXIT LIST 
1) TOTAL RELEASE (WG) 
2) TRAVEL TIWE (YRS) 
3) - ENTER A NEJ PRINT INTERVAL -

WHICH WOUlD YOU LIKE (ENTER Nut.IBER)? 

THIS PRDWPT ASKS WHICH OUTPUT DATA VALUE THAT DATA SHOULD BE 
PRINTED AND/OR PLOTTED. ENTER THE NUUBER CORRESPONDING TO THE 
DESIRED Ol!TPT VARIABLE. ENTER il TO EXIT THIS PART OF THE CODE 
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THE LAST OPTION, A NEJ PRINT INTERVAL, WILL ALlAYS FOLLOW THE 
LAST AVAILABLE SOLUTION. THIS PERMITS THE USER TO CHANGE THE 
PRINT INTERVAL WHICH WAS EJrjTERED EARLIER. 

WHICH WOULD YOU LIKE 
1) CLU.UTIVE PROBABILITY 
2) COWPLEWENTARY CUUULATIVE PROBABILITY 

ENTER 1 OR 2 

THE DATA WAY BE PRINTED AND/OR PLOTTED AS A FUNCTION OF EITHER 
THE CUUWULATIVE PROBABILITY, OR THE COMPLEMENTARY CUWMULATIVE 
PROBABILITY. ENTER THE VALUE CORRESPONDING TO THE DESIRED 
DATA SET TYPE. A SAWPLE OUTPUT TABLE IS PRINTED BaOI. 

••--- OUTPUT CUUYULATIVE PROBABILITIES 
FOR STOCASTIC VARIABLE, TRAVB.. TIME (YRS) 

SAMPLE 
NIAIBER 

1 

2 
3 

' 
' 6 
7 

8 

9 

10 

VARIABLE 
VALUE 

1.1716E-11 

1.7712E-IH 

1.1895 
1.2822 
1.3484 

1.4286 
1.7396 

1.812 
1.883 
2.116 

Cl.II&U...ATIVE 
CONFIDENCE 

il.1ilililil 

il. 211808 

8.3ilil0il 
1.4111!01 

e.seeee 
1.68010 

e. 7eeee 
11.801100 

1!.9011811 

1.1!01!01! 

WOULD YOU LIKE THE DATA PLOTTED (Y/N)? 

THE PLOTTING OPTION ALLOWS ONE TO CREATE A PLOT OF THE DESIRED 
OUTPUT VARIABLE (AIICISSA) VERSUS THE CONFIDE)rjCE LEVEL 
(ORDINATE). IF CHCSE)rj, THE USER IIJST DEFINE THE PLOTTING DEVICE 
DEVICE (CURRENT TERMINAL) AND PAGE SIZE, PRIOR TO ONLY THE FIRST 
PLOT. 

AVAILABLE SOLUTIONS ARE 
ll) EXIT LIST 
1) TOTAL RELEASE (WG) 
2) TRAVEL TIME (YR) 
3) - ENTER A NEW PRINT INTERVAL -

WHICH WOUlD YOU LIKE (ENTER NIAIBER}? 

THIS PROMPT IS REPEATED UNTIL A ZERO IS E)rjTERED. 

CREATE ANOTHER DATA SET (Y/N)? 

BY ENTERING A 'Y' HERE, THE USER II.AV RESTART THE MONTE CARLO 
SIWULATION. THE PROGRAW WILL PROWPT FOR UPDATED PARAMETERS 
FOR THE INPUT VARIABLES AND CONSTANTS. IF AN 'N' IS ENTERED, 
THE PROGRAW EXECUTION IS ENDED. 
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IHEN A NEI DATA SET IS CREATED, THE PRINTED AND BINARY OUTPUT 
DATA ARE ADDED ON TO THE EXISTING DATA FILES. NEI FILES ARE NOT 
OPENED. 

SUBROUTINE NORMAL (N, RNDVAL, RPl, RP2) 
c 
C ROUTINE FOR COWPUTING A NORW.LLY DISTRIElJTED DATA SET FROW A 
C UNIFORIL.Y DISTRIElJTED DATA SET ON THE INTERVAL B,l 

c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

c 

N = THE NIAIBER OF ITBIS IN THE DATA SET 

RNDVAL =VECTOR OF UNIFOrkY DISTRIElJTED VALUES ON INPUT. 

RP1 
RP2 

VALUE ILIST BE BETWEEN ZERO AND ONE. 
=VECTOR OF NORIW..L.Y DISTRI!lJTED VALUES ON OUTPUT. 
= WEAN VALUE FOR THE NORWAL DISTRIBUTION. 
= STANDARD DEVIATION FOR THE NORWAL DISTRIBUTION. 

DIWENSION 
RNDVAL(N) 

NORWAL DISTRIBUTION 

DO 11" I=l,N 
RV=RNDVAL(I} 
RNDVAL (I)=DNORt.I(RV, RPl, RP2) 

11" CONTINUE 

RETURN 

END 

SUBROUTINE NORWALL. (N,RNDVAL,RPl,RP2,AMIN,AWAX) 

EACH 

C ROUTINE FOR TRANSFORMING A UNIFORIL.Y DISTRIBUTED DATA SET ON THE 

C INTERVAL "·1 TO A NDRWUY DISTRIElJTED DATA SET, liTH THE 
C CONSTRAINT THAT ALL OUTPUT VALUES LIE BETIEEN SPECIFIED LI\IITS. 
c 
C RPl = WEAN VALUE FOR THE DESIRED NORMAL DISTRIBUTION. 
C RP2 = STANDARD DEV FOR THE DESIRED NORt.IAL DISTRIBUTION. 
C AlliN = WINIII.M LIWIT VALUE FOR THE NORWALLY DISTRIBUTED DATA. 
C AII!AX = WAXIII.M LIWIT VALUE FOR THE NORWAL.LY DISTRIBUTED DATA 
C N = THE NlAIBER OF DATA VALUES IN VECTOR RNDVAL. 
C RNDVAL =ON INPUT, THE VECTOR OF UNIFORIII..Y DISTRIBUTED VALUES. 
C = ON OUTPUT, THE VECTOR OF NORWALLY DISTRIBUTED VALUES. 

c 
C NOTE THAT THE NORWAL DISTRIBUTION GENERATOR, DNORW, WUST BE A ONE 

C TO ONE TRAHFORWATION BETIEEN THE UNIFORW AND NORWAL DISTRIBUTIONS. 
C EACH WEAN OF THE UHIFORW DISTRIBUTION (il. 5) WUST TRANSFORW TO THE 

C WEAN OF THE NORWAL DISTRIBlJTION (RPl). 

c 
C lliiN,lliAX = THE LIWIT VALUES ON THE UNIFORW DISTRIBUTION. THESE 

C ARE AVAILAELE TO THE USER THROI.XlH COt.IWON fLOCK ll..HlTS 

c 
SINSERT •>COWWON}ll..IWTS 

c 
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OIWEHSION NORWALL 26 
RLIW(2). RNDVAL(N) NORWALL 27 

DATA NORMALL 26 

EPS2/I.I'EJ/ NORMALL 29 

c NOR!.IALL " IF (At.IIN. LE. WX) GO TO 111 NORWALL 31 
RV"AWIN NORMALL 32 

At.IIN=WX NORt.IALL 33 

AWAX=RV NORt.IALL " 111 CONTINUE NORt.IALL " c NORt.IALL 36 

c SET DEFAll...TS NORWALL 37 

c NORWALL 36 

RliW(l)=IUJ NORMALL 39 
RliW(2)=l.B NORt.IALL " ZB=DNORioi(Rllt.l(l), RPl, RP2) NORt.IALL 41 

ZT =DNORioi(RLIW(2), RPl, RP2) NORWALL " INVRS=I NORMALL " IF (ZB.LE.ZT) GO TO 111 NORt.IALL .. 
RV=ZT NORWALL " ZT=ZB NORioiALL 46 

ZB=RV NORI.IALL 47 

INVRS=l NORt.IALL " 111 CONTINUE NORWALL " c NORWALL " c LOOP ON THE LOWER AND UPPER LIMITS NORMALL 51 
c NORNALL 52 

ST=RPl•RP2 NORNALL 53 

SB=RP1-RP2 NORioiALL " DO 151 1=1,2 NORt.IALL 55 

ENDPNT=At.IIN NORt.IALl_ 56 
IF (I.EQ.2) ENDPNT=AMAX NORt.IALl.. 57 

c NORt.IALl.. 56 
c CHECK FOR ENDPOINT WITHIN DISTRIBUTION LIWITS NORWALl.. 59 

c NORt.IALL " IF ( (ENDPNT. LT. ZT) . OR. (ENDPNT. LT .ZB)) GO TO 121 NORWALl.. 51 

RV=l. NORt.IALL 52 
IF (INVRS. GT .I) RV=I. NORt.IALL 63 
GO TO 1411 NORWALL 64 

"' CONTINUE NORWALL 55 
IF ((ENDPNT.GT.ZT) OR.(ENDPNT.GT.ZB)) GO TO 131 NORt.IALL " RV=I. NORt.IALL 67 

IF (INVRS. GT .I) RV=l. NORWALL " GO TO 141! NORWALL 69 

"' CONTINUE NORWALL " c NORWALL 71 
c FIND DISTANCE FROM WEAN VALUE, IN STND DEVIATIONS, NORI.IALl.. 72 
c AND COWPUTE INTERVAL LIMIT FOR THIS ENDPOINT. NORWALL 73 

c NORWALL 74 
RV=(ENDPNT-RP1)/RP2 NORMALL 75 

RV = ALNORW (RV) NORt.IALL 76 

c NORWALL 77 

"' CONTINUE NORt.IALL 76 

RLIW(I)=RV NORioiALL 79 
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c 
c 
c 

c 
c 
c 
c 

c 

lSI CONTINUE 

IF (INVRS.~.I) GO TO 161 
RliW(l)=l. I-RliW(1) 
RliW(2)=1.1-RliW(2) 

161 CONTINUE 

SORT ENDPOINT LIWITS 

UWIN=RliW(l) 
lltAX=RLIW(2) 

IF (IA!IN.LE.I.IIAX) GO TO 171 
A=I.IIIN 
lliiN=lMAX 

LUAX=A 
171! CONTINUE 

TRANSFORW UNIFORW DISTRIBUTION TO WITHIN LlWITS, 
AND THEN TRANSFCRW TO A NORWAL DISTRIBUTION. 

DO 181 l=l,N 

RV=I.IIIN+RNOVAL (I)* (I.IIAX-I.IIIN) 
RNDVAL(I)=DNORt.I(RV,RP1,RP2) 

181 CONTINUE 

RETURN ,., 
---------------------------------------------------------------------

SANPLE OUTPVT PRINT FILE 

THIS IS A SANPLE OUTPUT PRINT FILE. THIS FILE WAS CREATED BY THE 
WONTE CARLO TEST CASE DEFINED BY THE BlOCK DATA AND SOLUTION ROUTINES 
LISTED ABOVE. 

WASS STORAGE AND RB.EASE RATE INTO LAYER 
CARBON-U 

**--- ECHO OF INPUT DATA 

t.IOLEC DIFFSV (WET **2/YEAR ) 

DISTRIBUTION IS COt.IUON LDGUNIFORt.l 

RUN I.O. 312661321! 
USER NAME LANGFORD 
DATA SET NI.IIBER 1 

WIN, WAX EXPONENTS FOR THE UNDERLYING 
UNIFORM DISTRIBUITON ARE 

WIN= -3.1li!BBE•Illl, WAX= -2.BBBBE+BB 

RETARDATION (UNITLESS 

DISTRIBUTION IS CONSTANT 

CONSTANT VALUE= l.BilflllE•Illl 
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NORW..LL .. 
NORW..LL 81 

NORiotALL 82 

NORI.IALL 83 

NORt.IALL " NORI.IALL 85 

NORWALL " NORMALL 67 
NORIIIALL " NORt.IALL B9 

NORt.IALL " NORt.IALL 91 

NORt.IAL.L " NORiotALL 93 

NORI.IALL " NORI.IALL 95 

NORWALL 98 

NORWALL 97 

NORWALL 98 

NCRWALL 99 

NORWALL '" NORWALL 101 
NORWALL "' NORWALL '" NORWALL "' NDRWALL '" OUTPUT ' OliTPUT 3 

OUTPUT • 
OUTPUT 5 
OUTPUT 6 

OUTPUT 7 

OUTPUT • 
OliTPUT ' 
OUTPUT " OUTPUT 11 

OUTPUT 12 

OliTPUT 13 

OUTPUT " OUTPUT " OUTPUT 16 

OUTPUT 17 

OUTPUT 16 

OUTPUT 19 

OUTPUT " OUTPUT 21 

OUTPUT " OUTPUT 23 

OUTPUT 24 
OUTPUT 25 

OUTPUT " OUTPUT 27 

OUTPUT 28 
OUTPUT " 



LAYER WIDTH (METERS OUTPUT " DISTRIBUTION IS UNIFORM OUTPUT 31 

LOWER ENDPOINT = 1. SIIIIBE-111 OUTPUT 32 

UPPER ENDPOINT = 4 SIIIIIIE-111 OUTM " OUTPUT " SOLUBILITY (GI.I/WETt•3 OUTPUT 35 

DISTRIBUTION IS COWWON LOGNORMAL OUTM 36 

CONSTANTS FOR THE UNDERLYING NORMAL DISTRIBUTION ARE OUTPUT 37 

WEAN VALUE = -1.611117E•IIII OUTPUT 38 

STND DEVIATION = S.BIIIIIIE-111 OUTPUT 39 

OUTPUT .. 
OUTPUT 41 

VALUE FOR HALF LIFE (YEARS IS 5. 731111E•II3 OUTPUT 42 

VALUE FOR POROSITY (UNITLESS IS l.IIBIIIE-112 OUTPUT " OUTPUT " OUTPUT " NUio!BER OF SAWPL...ES IS 1111111 OUTPUT " PRINT INTERVAL IS "' OUTPUT " STRATIFIED SAWPL...ING CHOSEN, USING 111 LEVB..S. OUTPUT " OUTPUT " OUTPUT " tt--- EXPECTED INPUT VARIABLE STATISTICS OUTPUT 51 
OUTPUT 52 

OUTPUT 53 

VARIABLE 11110£ WEAH WED IAN STND DEV OUTPUT " IIOLEC DIFFSV l.lltE-113 3. 91E-113 3 .lSE-13 2.49E-113 OUTPUT 55 
LAYER WIDTH 3.1111E-IIl 3.1111E-81 3.1111E-111 8.86E-112 OUTPUT 55 
SOLUBILITY 3 .lSE-112 OUTPUT 57 

OUTPUT 58 

··------------- OUTPUT 59 

OUTPUT " ONE DIWENSIONAL DIFFUSIONAL RB..EASE INTO A BOUNDARY OUTPUT 61 

LAYER OVER A SOLUBILITY LIMITED SOURCE ZONE. OUTPUT 52 

OUTPUT 83 

OUTPUT " ••--- SAMPLE DIAGNOSTICS, INPUT DISTRIBUTIONS OUTPUT 65 

OUTPUT 65 
WIN "'' WEAN WED IAN STND DEV 5 OUTPUT 67 

IIIOLEC DIFFSV 1.11112E-13 9.999E-113 3.6BIIE-113 3 .162E-113 2.462E-113 -2. OUTPUT " RETARDATION l.IIIIIIE•III l.IJilllE•Illl l.llllllE•Illl l.llllBE•Illl ll.llllllE-fl ' OUTM 69 

LAYER WIDTH 1. 51l5E-Bl 4.497E-111 2.999E-Ill 3.001E-01 8. 668E-112 1 OUTPUT " SOLUBILITY 1.160E-Il3 1.619E·110 8.472E-Il2 3 .154E-02 1.150E-01 -2. OUTPUT 71 

OUTPUT 72 

OUTPUT 73 

tt--- WAXIWUW LIKB..IHOOD ESTIMATORS FOR INPUT DISTRIBUTIONS OUTPUT " COMPUTED VALUES EXPECTED VALUES OUTPUT 75 

VARIABLE PARAIIETER 1 PARAMETER 2 PARAMETER 1 PARAI.IETER 2 OUTPUT 7S 

IIOLEC DIFFSV -2.999E•01l -2.11011E•II0 -3. 000E•011 -2.01lllE•Illl OUTPUT 77 

RETARDATION 1. 0110E•IIII 1. ll01lE•00 OUTPUT 7S 

LAYER WIDTH 1 616E-11 4.497E-11 1. S00E-01 4. 601JE-01 OUTPUT 79 

SOLUBILITY -1.498E·110 6 BSSE-Ill -1. 502E•flll 5 .lilliE-Ill OUTPUT " OUTPUT 61 

OUTPUT 52 

tt--- SAIIPLE DIAGNOSTICS, OUTPUT DISTRIBUTIONS OUTPUT 83 
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OUTPUT " "" IIAX WEAN liED IAN STND DEV s OUTPUT B5 
IIASS STORAGE IN LAYER, GW/11••2 OUTPUT 86 

1 783E~Il3 9.243E•BI 2.662E-Il 9.44SE~I2 5.37SE~Bl ~I OUTPUT 87 
REL RATE (S.S.), GYJW••3~YR OUTPUT 86 

1.895E~IB 7 .897E~I5 2.327E~08 9 810E-Il7 4.538E-IS -9. OUTPUT 89 

OUTPUT " OUTPUT 91 

OUTPUT 92 
STRATIFIED SAWPLING DIAGNOSTICS OUTPUT 93 

OUTPUT " VARIABLE NLUBER OF SAWPLES CHOSEN FROW EACH LEVEL OUTPUT " WOLEC DIFFSV 1 .. "' 1 .. "' 1 .. "' 1 .. 1 .. 1 .. OUTPUT " LAYER WIDTH 1 .. 1 .. 1 .. "' 1 .. "' 1 .. "' 100 OUTPUT " SOLUBILITY 1 .. "' 1 .. 1 .. 1 .. 1 .. 1 .. 1 .. 100 OUTPUT " OUTPUT 99 

OUTI"JT 1 .. 
OUTI"JT 101 

••--- OUTI"JT CUIIWULATIVE PROBABILITIES OUTPUT "' FOR STOCASTIC VARIABLE, IIASS STORAGE IN LAYER, GW/I.In2 OUTPUT 103 
OUTPUT 104 
OUTPUT 105 

SAWPLE VARIABLE CI.W...lATIVE OUTI"JT 186 
NLUBER VALUE CONFIDENCE OUTPUT 107 

1 1.17113E-12 0.0111110 OUTPUT "' 1 .. 1.1329E-IIl l.lilliliJ OUTPUT "' '" I. 2618E-111 11.20101 OUTPUT 110 

'" IJ.4262E-11 il.31Jil01J OUTI"JT 111 ... II. 8627E-Il 0.411018 OUTI"JT 112 

'" 1.9429E-IIl e. ssese OUTPUT 113 ... 8.1383 11.80101 OUTPUT 114 

"' II. 2123 il. 711111111 OUTPUT 115 ... 11.3812 il.Billlllll OUTPUT 118 

'" 8.8081 il.901l0B OUTPUT 117 
lllllfl 9. 243 1.911111111 OUTPUT 118 

OUTPUT 119 
OUTPUT 120 
OUTPUT 121 

••--- OUTPUT CIAIU..ATIVE PROBABILITIES OUTPUT 122 
FOR STOCASTIC VARIABLE, REL RATE (S.S.), GW/I.In3-YR OUTPUT 123 

OUTPUT 124 
OUTPUT 125 

SAWPLE VARIABLE CL-'IIol.UTIVE OUTP\.IT 126 
Nut.IBER VALUE CONFIDENCE OUTPUT 127 

8.1895E-87 II 11911111 OUTP\.IT 128 
1 .. I 181l3E-1!18 1 10111111 OUTPUT 129 

'" ll.3112E-1!18 1!1.29111111 OUTI"JT 130 

'" e 499BE-e8 e 311111111 OUTI"JT 131 ... I. 7125E-Il6 1!1.411000 OUTPUT 132 

'" I. 98116E-16 11.511111111 OUTPUT 133 ... 1.1358E-Iil5 0.6111!1110 OUTPUT 134 

"' II 1974E-Il5 II 71!1111111 OUTPUT 135 

'" B.291l1E-115 11.811111111 OUTPUT 138 

'" 1.51l24E-1!15 11.9111101! OUTI"JT 137 

8.46 



111011 I. 7897E-14 1.881111 
VARIABLE LIST FOR THE WONTE CARLO DRIVER ROUTINES 'PACSTAT'. 

THE FOLLOIING IS A LIST OF VARIABLES FOR THE PACSTAT WONTE CARLO 
DRIVER ROUTINES. NOTE THAT ONLY COWMON BLOCKS PBLKl THROUGH PBLK6 ARE 
NEEDED BY THE USER DEFINABLE ROUTINES SOLN (SOLUTION COWPUTATION) AND 
BLKDAT (BLOCK DATA DEFINING THE PROBLEM). 

THIS LIST IS CURRENT AS OF MARCH 5, 1988. 

PARAWETER BLOCK PPARA 

!SIZE = WAXIWUU DATA SET SIZE. THIS SETS THE DIWENSIONS OF THE 
LARGE ARRAYS FOR STORING INPUT AND OUTPUT VARIABLES. 

WAXCNT = WAXIII..ll NUIIBER OF CONSTANTS A PROBLEM WAY CONTAIN. 
lo!AXDST = WAXIWUU NUMBER OF DATA POINTS FOR A USER DEFINED CUMMULATIVE 

DISTRIBUTION FUNCTION. 
WAXLEV = loiAXIWUU NUMBER OF LEVB..S FOR STRATIFICATION. 
WAXNS = THE loiAXIWUU NUMBER OF WONTE CARLO SAWPLES IHICH ARE ALLOWED 

PER RUN OF THE DRIVER CODE. 
WAXSOL = loiAXIWUU NUMBER OF 'SOLUTIONS' (OUTPUT VARIABLES) ALLOWED. 
WAXVAR = loiAXIWUU NUMBER OF INPUT VARIABLES A PROBLEM WAY CONTAIN. 
Nlol..EN = loiAXIWUU FILE NAWE LENGTfl (NUWBER OF Cf\AR•4 lORDS) . 
NTYPE = lo!AXIWUU NUMBER OF DISTRIBUTION TYPES PRESENT. IF Tf\IS 

PROGRAW LIWIT IS CHANGED, THE ACCOWPANYING LIST OF 
DISTRIBUTIONS WUST ALSO BE UPGRADED. THIS WILL OCCUR IN 
ROUTINES !INPUT, EXPECT, STATOT, AND RNGS. 

COWWON BLOCK PBLKl 

NCONST = ~BER OF CONSTANTS FOR THE CURRENTLY DEFINED PROBLEM. 
(BLKDAT) 

NSOLN = NUMBER OF SOLUTIONS FOR THE CURRENTLY DEFINED PROBLEM. 
(BLKDAT) 

NVAR = NUWBER OF INPUT VARIABLES FOR THE CURRENTLY DEFINED PROBLEM. 
(BLKDAT) 

CO~ON BLOCK PBLK2 

NSTTL = NUWBER OF CHARACTERS IN THE PLOTTING SUB-TITLE. (PACSTAT) 
NTTL = NUWBER OF CHARACTERS IN THE PLOTTING TITLE. (PACSTAT) 
STTLE = PLOTTING SUB-TITLE, UP TO 41 CHARACTERS. (PACSTAT) 
TTLE = PLOTTING TITLE, UP TO 411 CHARACTERS. (BLKDAT) 

COWWON BLOCK PBLK3 

CLABEL = LABB..S FOR THE SYSTEW CONSTANTS FOR THE CURRENTLY DEFINED 
PROBLEM, UP TO 12 CHARACTERS. (BLKDAT) 

CDIWEN = LABELS FOR THE UNITS OF THE SYSTEM CONSTANTS, UP TO 12 
CHARACTERS. (BLKDAT) 

PLABEL " LABELS FOR THE SOLUTIONS OF THE CURRENTLY DEFINED PROBLEM, UP 
TO 32 CHARACTERS. (BLKDAT) 

VLAB8.. =LABELS FOR THE INPUT VARIABLES FOR THE CURRENTLY DEFINED 
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PRCIIlBI, UP TO 12 CHARACTERS. (IILKDAT) 
VDI~EH " LABELS FOR TKE UNITS OF THE INPUT VARIABlES FOR THE CURRENTLY 

DEFINED PROBLBI, UP TO 12 CHARACTERS (BLKDAT) 

COWWCN BLOCK PBLK4 

CONST " VALUES FOR THE SYSTBI CONSTANTS (IINPUT) 
VALU , ARRAY FOR TEMPORARY STORAGE OF THE SOLUTION VALUES, FOR 

TRANSFER FRO~ SU9ROUTINE SOLN TO THE ~AIN ROUTINE_ (SOLN) 
VINPT , ARRAY FOR TEMPORARY STORAGE OF THE INPUT VARIABLE VALUES, 

FOR TRANSFER TO SUBROUTINE SOLN. (DATSET) 

COIAION BLOCK PI!LK!i 

ICNT " ITERATION COUNTER. (PACSTAT) 
IDAT " PRINTED OUTPUT FILE, LOGICAL UNIT NIAIBER (PACSTAT) 
INDEX " THE SAMPLE NI.AIBER OF THE CURRENT SAWPLE. (DATSET) 

COt.IWON BLOCK PBLK6 

CONF = ARRAY OF CONFIDENCE VALUES CORRESPONDING TO THE OUTPUT 
SOLUTION VALUES (AFTER SORTING) THIS IS ALSO USED IN 

DlJ.IIlf VARIABLES TRANSFERS OF DATA IN ROUTINES VARSET AND 
STATOT, TO AVOID PAGE FAU..TING ERRORS ON VIRTUAL WBIORY 

~ACHINES (SEE COWWENTS, WAIN ROUTINE). (DATOUT, VARSET, 
STATOT). 

RPLT " ARRAY OF SOLUTION VALUES TO BE PLOTTED AND/OR PRINTED. THIS 
DATA IS TRANSFERED FRO~ THE SOLUTION ARRAY RLTS (PACSTAT) 

COWWON BLOCKS PBLK7A, PBLK7B 

NSLOC = THE LOCATION OF THE STARTING DATA ITEW IN ARRAY RLTS, FOR 

THE DATA SETS FOR EACH OF THE OUTPUT (SOLUTION) VARIABLES 
(PACSTAT) 

RLTS " ARRAY FOR STORING THE OUTPUT SOLUTION VALUES, SO THAT STATI-
STICAL DIAGNOSTICS WAY BE DONE ON THOSE VALUES. (DATSET) 

COWWON BLOCKS PBLK8A, PBLK8B 

NVLOC = THE LOCATION OF THE STARTING DATA ITBI IN ARRAY RLTS, FOR 
THE DATA SETS FOR EACH OF THE INPUT VARIABLES. (PACSTAT) 

VAR : ARRAY TO STORE THE RANDOiollY GENERATED INPUT VARIABLE VALUES, 

SO THAT STATISTICAL DIAGNOSTICS ~AY BE DONE ON THOSE VALUES 

(VARSET) 

COWWON BLOCK PBLK9 

IRUN = 1/1 STORED/INTERACTIVE GRAPHICS POINTER. (PLINIT) 

XL =X PLOT SIZE, IN INCHES. (PACSTAT, PLINIT) 
Xl2 =X PAGE SIZE, IN INCHES. (PACSTAT, PLINIT) 
YL = Y PLOT SIZE, IN INCHES (PACSTAT, PLINIT) 
Yl2 = Y PAGE SIZE, IN INCHES (PACSTAT, PLINIT) 

COIAION BLOCK PBLKll 
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FAVG = AVERAGES FOR THE COWPUTED SOLUTION DISTRIBUTIONS. (STATS) 
FWAX = WAXIWUWS FOR THE COWPUTED SOLUTION DISTRIBTUIONS. (STATS) 
FWED = WEDIAN VALUES FOR THE COWPUTED SOLUTIONS DISTRIBUTION. 

{STATOT) 
Fl.nN = WINit.UoiS FOR THE COWPUTED SOLUTION DISTRIBUTIONS. (STATS) 
FSKW =SKEWNESS VALUES FOR THE COWPUTED SOLUTION DISTRIBUTIONS. 

(STATS) 
FSTD = STANDARD DEVIATION VALUES FOR THE COWPUTED SOLUTION 

DISTRIBUTIONS. (STATS) 
VAVG = AVERAGES FOR THE INPUT RANDOW VARIABLE DISTRIBUTIONS. 

(STATS) 
vt.IAX : WAXIt.UoiS FOR THE INPUT RANDCW VARIABLE DISTRIBUTIONS. 

(STATS) 
VWED = WEDIAN VALUES FOR THE INPUT RANDOW VARIABLE DISTRIBUTIONS. 

(STATOT) 
VWIN = WINit.UoiS FOR THE INPUT RANDOW VARIABLE DISTRIBUTIONS. 

{STATS) 
VSKI = SKEWNESS VALUES FOR THE INPUT RANDOW VARIABLE DISTRIBUTIONS. 

(STATS) 
VSTD = STANDARD DEVIATION VALUES FOR THE INPUT RANDDW VARIABLE 

DISTRIBUTIONS. (STATS) 

COI&IDN BLOCK PBLKll 

VINAVG = EXPECTED WEAN VALUES FOR THE INPUT DISTRIBUTIONS. (EXPECT) 
VINWED " EXPECTED llEDIAN VALl_ES FOR THE INPUT DISTRIBUTIONS. (EXPECT) 
VINWOD" EXPECTED WODE FOR THE INPUT DISTRIBUTION. (EXPECT) 
VINSTD = EXPECTED STANDARD DEVIATIONS FOR THE INPUT DISTRIBUTIONS. 

(EXPECT) 

COUWCN BLOCK PBLK12 

NERR = AN ERROR POINTER, INDICATING WHICH SAWPLES RETURNED WITH AN 
ERROR POINTER. (DATSET) 

Nut.IERR = THE NIAIBER OF S.AI.IPLES WHICH ERROR TERt.IINATE. (DATSET) 

COWWON BLOCK PBLK13 

NLEVEL " THE NIAIBER OF LEVELS OF STRATIFICATION TO USE. WAY BE 
REDUCED BY ROUTINE U01S. (IINPUT) 

NPTSPL = THIS COUNTS THE NUt.IBER OF SAWPLES, FOR EACH INPUT VARIABLE, 
WHICH HAVE BEEN TAKEN FROW EACH STRATIFICATION LEVEL. 
(RNGS, IINPUT) 

NSTOC " 1/1 POINTER INDICATES IF ALL OF THE VARIABLES ARE CONSTANT, 
OR IF AT LEAST ONE IS STOCATICALLY WODELLED. THIS It.IPACTS 
STRATIFICATION AND DIAGNOSTICS. (IINPUT) 

COI&ION BLOCK PBLK14 

LABEL = A CHARACTER•21 ARRAY CONTAINING THE DISTRIBUTION TYPE 
NAWES. THIS IS SET VIA A DATA STATEMENT. (!INPUT) 

COt.lt.ION BLOCK PBLK15 
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ILIW = 1/1 POINTER INDICATES IF THE CORRESPONDING VARIABLE HAS 
ENFORCED UPPER AND LOWER LIWITS ON ITS DISTRIBUTION. 
(IINPUT) 

!TYPE = INIDICATES THE DISTRIBUTION TYPE FOR THE CORRESPONDING 
INPUT VARIABLE. (!INPUT) 

NLIW = DIAGNOSTIC WHICH INDICATES HOI MANY OF THE RANDOM SAMPLE 
VALUES FOR THE INPUT VARIABLES WERE ABOVE OR 88..01 THE USER 
SB..ECTED DISTRIBUTION LIMITS (RNGS) 

PAR = ARRAY WHICH HOLDS THE DEFINING PARA.IIETERS FOR THE DISTRI-
BUTIONS FOR EACH VARIABLE. (!INPUT) 

RLIW = CONTAINS VALUES OF THE RANDOM VARIABLE ON THE INTERVAL 1,1 

WHICH TRANSFORM TO THE LOWER AND UPPER LIMITS FOR EACH 
LIMITED DISTRHlfTION. (RNGS) 

VLIM = DESIRED LIWITS ON THE DISTRIBUTION FOR EACH INPUT VARIABLE. 
THESE ARE ONLY ACTIVATED UPON USER REqUEST, FOR THE NOR!.IAL, 
LOGNORMAL, AND EXPONENTIAL DISTRIBUTIONS (IINPUT) 

VLIWT = EFFECTIVE ENDPOINT LIMITS ON THE DISTRIBUTION FOR EACH INPUT 
VARIABLE. (RNGS) 

COWWON BLOC~ PBLK16 

DSEED = THE RANDOW NUWBER SEED VALUE. REAL•B. (PACSTAT, UBI) 

COt.IION BLOCK PBLK17 

ICCD = B/1 POINTER TO INDICATE IF CUMYULATIVE OR COWPLEWENTARY 
CUUWULATIVE PROBABILITIES ARE TO BE PLOTTED/PRINTED. 
(DATOUT) 

ISOLN = OUTPUT DATA VARIABLE ('SOLUTION') NUWBER FOR PLOTTING 
AND/OR PRINTING. (DATOUT) 

!QUIT = 1/1 POINTER TO INDICATE IF THE SAMPLING SHOULD STOP OR 
CONTINUE WHEN AN ERROR IS FLAGGED IN THE USER SUPPllED 
SOLUTION ROUTINE, SOLN. (PACSTAT) 

JUPDAT = 1/1 POINTER INDICATES IF THE INPUT STOCASTIC PARAMETERS 
(VARIABLES OR CONSTANTS) HAVE BEEN UPDATED SINCE THE LAST 
ITERATION OF RUNS. ONLY USED WHEN r.ILLTIPLE 'RUNS' ARE MADE 
IN A SINCl.E EXECUTION OF THE PROGRAM. (IINPUT) 

WAXSAW = THE WAXIWUW NUMBER OF STOCHASTIC SAMPLES WHICH WAY BE TAKEN, 
GIVEN THE NUMBER OF INPUT AND OUTPUT VARIABLES, AND THE ARRAY 
SIZES (ISIZE). (PACSTAT) 

NPRT 

NSAW 
NSAJ.IC 

=PRINT INTERVAL FOR THE OUTPUT DATA. (DATOUT, !INPUT, 
PACSTAT) 

= THE NUMBER OF SAMPLES FOR THE CURRENT RUN. (!INPUT, PACSTAT) 
= THE NUMBER OF SAMPLES WHICH RAN WITHOUT ERROR FAILURE. 

(PACSTAT) 

COIAION PBLKIB 

JJNF 

INFIL 

IUDIST 

= A LIST OF FILE NAMES FOR DATA WHICH IS TO BE READ FROM 
EXTERNAL FILES. (IINPUT) 

= FILE UNIT NUMBER FOR DATA TO BE READ FROM EXTERNAL 
FILES. (PACSTAT) 

= THE NUMBER OF DISCRETE POINTS DEFINING A CUWMULATIVE 
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CONFIDENCE FUNCTION, WHEN THAT FUNCTION IS READ FROM 
AN EXTERNAL FILE. (R2DAT) 

UDIST(•,l) =THE LIST OF VARIABLE VALUES FOR THE CUWMULATIVE 
CONFIDENCE FUNCTION READ FROM AN EXTERNAL FILE. 
(R2DAT) 

UDIST(•,2) =THE LIST OF CONFIDENCE LEVELS FOR THE CUMWULATIVE 
CD~IDENCE FUNCTIONS READ FROW AN EXTERNAL FILE. 
(R2DAT) 

COIAION IDCOM 

JRUNID 
FL 

= RUN IDENTIFIER OF THE CURRENT RUN. (IDNUiol) 
= FILE TYPE IDENTIFIER FOR THE OUTPUT BINARY FILES. 

(PACSTAT). 
FLT(MAXSRC) =FILE TRACEBACK ON BINARY 1/0 FILES. (RHEADR, NOT 

USED BY PACSTAT) 
NRUNID(WAXSRC) = FILE TRACEBACK IDENTIFIERS. (RHEADR, NOT USED BY 

PACSTAT) 
NSRC "' NUMBER OF TRACEBACK FILES ON BINARY 1/0 FILES. 

(RHEADR, NOT USED BY PACSTAT) 
PRG = MONTE CARLO SIMULATION PROGRAW NAME. (BLKDAT) 
PRGT (WAXSRC) = SOURCE CODE NAMES OF TRACEBACK FILES. (RHEADR, NOT 

USED BY PACSTAT) 
TITLE(20) =TITLE FOR BINARY 1/0 FILE HEADER. (PACSTAT) 
USRNAM = NAME OF CURRENT PROGIWIUSER. (IDNUW) 
USRNWT(WAXSRC) = USER NAWE ON TRACEBACK FILES. (RHEADR, NOT USED BY 

PACSTAT) 
VERNUW = VERSION NUMBER OF WONTE CARLO SIMULATION PROGRAM. 

(IILKDAT) 

COIAION BLOCK INOUT 

IN = LOGICAL UHIT NUMBER FOR TERMINAL INPUT. (PACSTAT) 
lOUT =LOGICAL UNIT NUMBER FOR TERWINAL OUTPUT. (PACSTAT) 
IqB = CARRIAGE RETURN SUPPRESSION CHARACTER (CHARACTER.!). NOT 

AVAILABLE OF THE PRlt.IE 758 FORTRAN 

COIIII.ION BLOCK STRATI 

~XLEV = THE ~XIMUW NUMBER OF STARTIFICATION LEVELS WHICH WAY BE 
HANDLED BY THE UNIFORW DISTRIBUTION ROUTINE U81S. 

NSPL = A COUNTER WHICH SHOWS THE NUMBER OF POINTS TAKEN FROW EACH 
LEVEL OF STRATIFICATION IT IS UPDATED EACH TIWE A NEW, 
STARTIFIED UNIFDRW DISTRIBUTION IS CREATED. (UelS) 

COMMON BLOCK ULIWTS 

UMIN = THE LOWER LIWIT ON THE INTERVAL 8,1 FOR GENERATING ENDPOINT 
LIMITED RANDOl.! DISTRIBUTIONS. (DEXPFL, NORWALL, LNNORWL, 
LOGNORIL.) 

Ut.IAX =THE UPPER LIWIT ON THE INTERVAL 8,1 FOR GENERATING ENDPOINT 
LIMITED RANDOW DISTRIBUTIONS. (DEXPFL, NORWALL, LNNORWL, 
LOGNOR'-1..) 
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PROGRAM PACSTAT 

PROGRAM CONTAINS BLOCK STRUCTURING FOR PERFORMING A MONTE CARLO 
Slt.l.U.TION. AN OUTPUT VARIABLE (OR SEVERAL OUTPUT VALRIABLES) IS 
IS COMPUTED FROM SEVERAL INPUT VARIABLES. THE INPUT VARIABLES CAN 
TAKE ON ANY OF EIGHT DIFFERENT DISTRIBUTION TYPES, IHICH THE USER 
CHOOSES (ROUTINE IINPUT). THE USER MUST ALSO SPECIFY THE DEFINING 
PARAMETERS OF THE DISTRIBUTION FOR EACH INPUT VARIABLE. 

A PRINTOUT OF A CHOSEN OUTPUT VARIABLE IS GIVEN liTH DIAGNOSTICS 
ON BOTH THE OUTPUT AND INPUT DISTRIBUTIONS. THIS IS DIRECTED TO 
AN OPTIONAL, FORWATIED OUTPUT FILE. OUTPUT WAY ALSO BE IRITIEN 
TO A BINARY OUTPUT FILE, FOR POST PROCESSING. 

THE ROUTINE BLKDAT AND SOLN WUST BE PROVIDED BY THE USER. 
INPUT AND OUTPUT VARIABLE NMIES AND DIMENSIONS (UNITS) ARE SET 

IN BLOCK DATA (ROUTINE BLKDAT). THE VALUE OF NVAR SETS THE 
Nl..\IBER OF INPUT VARIABLES. THE VALUE OF NSOLN SETS THE NUUBER 
OF AVAILABLE SOLUTIONS. IF THESE EXCEED PROGRAW LIMITS, AN 
ERROR IILL BE PRINTED AND THE RUN TERMINATED. 

SEVERAL USER DEFINABLE CONSTANTS ARE PERWITIED. THE NlNBER OF 
CONSTANTS IS SET IN BLOCK DATA AS VARIABLE NCONST. THE NAMES 
AND DIMENSIONS OF EACH CONSTANT MUST ALSO BE SET IN BLOCK DATA. 
ONE YUST NOT CHOSE WORE CONSTANTS THAN THE PROGRAM IS DIMENSIONED 
TO ACCOWODATE. MCONST = ZERO IS PERWITIED. 

Y..LTIPLE SOLUTIONS FOR ANY GIVEN PROBLBI AR£ ALLOWED. ALL OF 
THE SOLUTIONS MUST BE COMPUTED IN ROUTINE SOLN. ROUTINE SOLN IS 
CALLED ONCE FOR EACH RANDOM SAMPLE. IT TAKES THE INPUT VALUES FROU 
ARRAY VINPT(L .. NVAR) (COIAION BLOCK PBLK4). OUTPUT VALUES WUST 
BE STORED IN ARRAY VALU(l. .. NSOLN) (CDI&ION BLOCK PBLK4) FOR RETURN 
TO THE CALLING ROUTINES. THESE OUTPUT VALUES ARE MOVED TO ARRAY 
RLTS FOR LOHG TERM STORAGE, AND THE TO ARRAY RPLT (ROUTINE DATOUT) 
FOR PLOTIING AND DIAGNOSTICS. ONLY ONE SOLUTION WAY BE PLOTTED/ 
PRINTED AT A TIME. 

WACHINE DEPENDENT CODING FOR THIS PROGRAM IS RESTRICTED TO 
ROUTINES ASG, RELEAS (OPENING AND CLOSING FILES, AND IDNUW 
(FILE IDENTIFIERS). 

THE RANDOM NUMBER GENERATOR, U01(DSEED), IS A FORTRAN CODED 
ROUTINE. IT IS ONLY CALLED FROM THE WAIN ROUTINE AND IN ROUTINE 
U01S. THE SEED, DSEED, IS A DOUBLE PRECISION REAL NUMBER, AND 
IS THE ONlY ITEM IN COMMON BLOCK PBLK16. 

THE PARAMETER !SIZE SETS THE MAXIWIJI NUMBER OF RANDOl.! SAMPLES 
WHICH UAY BE USED. THE PARAWETER WAXNS SETS THE MAXIWIJI NlNBER OF 
SAliPLES PER INPUT/OUTPUT VARIABLE WHICH MAY BE COWPUTED. THIS 
RE~UIRES THAT WAXNS MUST BE LESS THAN OR ~UAL TO ISIZE. NOTE THAT 
SOME TRANSFERING OF RANDOW ARRAYS IS DONE IN ROUTINES VARSET AND 
STATOT, WHICH IS ONLY NECESSARY ON VIRTUAL WEWORY COMPUTERS, WHERE 
THE PARAMETER ISIZE EXCEEDS THE PAGE SIZE. ALSO, IF WAXNS EXCEEDS 
HALF THE PAGE SIZE, THE COWWON BlOCK PBLKS WAY NEED TO BE CHANGED. 
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C PRG AND VERNLII ARE THE PROGRAM NAYE AND VERSION Nl.IIBER FOR THE 
C WONTE CARLO SIWULATION PROGRAM, AND ARE SET IN BLOCK DATA. 
C PRGI AltO VERHWI ARE THE PROGRAM ltAWE AltO VERSION NUWBER FOR THE 
C WDNTE CARLO DRIVER SDFTIARE, AND ARE SET IN THE WAIN ROUTINE. 
c 
c 
IINSERT •>CDWMON)PPARA 
IINSERT •>CDWMON)PBLKl 
IINSERT •>CDWMON)PBLK2 
IINSERT •>CDWMON)PBLK5 
IINSERT •>CDWMON)PBLK7 
SINSERT •)COWMON)PBLK8 
IINSERT •>CDWMON)PBLK12 
IINSERT •>COWMON)PBLK18 
SINSERT •>COt.IIDN)PBLK17 
SINSERT •>CDt.IION)PBLK18 
IINSERT SYSTEWS)UTIL)FEWLIB)COYWON)IDCOW 
SINSERT SYSTEMS)UTIL>USRLIB)CDWWDN)INDUT 

CHARACTERd 
+ ANS 

CHARACTER•4 
+ INF(NIILEN) 

CHARACTER•B 
+ PRGI 

• 

• 

DATA 
TITLE/21•' 'I 

DATA 
PRGI/'PACSTAT '/, 

DATA 
l~B/' '/ 

VERNWI/1.1/ 

C CARRIAGE RETURN SUPPRESS IQB NOT AVAILABE ON PRIWE 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

ICNT"'II 
JDNCE::B 
NSRC::II 

IN"' I 
IOUT::l 
IDAT::l2 
IDAT8=13 
INFIL=35 

SET INPUT/OUTPUT UNITS 

PRINT PROGRAW NAWE AND VERSION NUWBER 

IRITE (IOUT,5111) PRG,VERNUW 
I RITE (lOUT, 511) PRGI, VERNWI 

ERROR CHECK NUMBER OF SOLUTIONS, VARIABLES, CONSTANTS 

IF ((NVAR.GT.WAXVAR).DR.(NVAR.LT.l)) THEN 
IRITE (IDUT,521) NVAR,WAXVAR 
GO TO 2411 
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c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

END IF 
IF (NSDLN.GT.WAXSDL) THEN 

WRITE (IDVT,S38) NSDLN,IIAXSOL 
GO TO 2411 

END IF 

IF (NSOLN.LT.8) NSOLN=8 
IF ((NCONST.GT.WAXCNT).OR.(NCONST LT.8)) THEN 

WRITE (IOUT,648) NCONST,WAXCNT 
GO TO 248 

END IF 

COMPUTE WAXIWI.JI NlliBER OF SAMPLES WITH CHOSEN 
NUWBER OF INPUT AND SOLUTION VARIABLES. 

WAXSAW=ISIZE/NSOLN 
I:ISIZE/NVAR 

IF (I.LT lti.AXSAW) WAXSAW=I 
IF (WAXSAM.GT.WAXNS) WAXSAW=WAXNS 

OPEN OUTPUT ECHO PRINT FILE (OPTIONAL) 

IERR=8 
WRITE (IOUT,658) TTLE 
IRITE (IOUT,S68) 
READ (IN, 578) (INF (I) , 1:1, Nloi...EN) 
IF (INF(1) NE.'NONE') THEN 

1=1 

CM.L ASG (I,IERR,IDAT,Nioi...EN,INF) 
IF (IERR.GT.8) GO TO 248 

B_SE 

IDAT=8 
END IF 

OPEN OUTPUT BINARY FILE (OPTIONM.) 

WRITE (IOVT, 688) 
READ (IN,S78) (INF(l),I=1,Nioi...EN) 
IF ((INF(1) .EQ,. 'NONE') OR. (INF(l) EQ,. 'NONE')) GO TO 1e0 

I=l 
CM.L ASG (I,IERR,IOATB,Nioi...EN,HIF) 
IF (IERR NE.fl) GO TO 230 
GO TO 118 

1110 CONTINUE 

IOATB=fl 
llB CONTINUE 

SET UNiqUE RUN IDENTIFIER 

CALL IDNUW (JRUNIO,USRNAW) 

ENTER LABB.. FOR THIS RUN 

WRITE (IOUT,598) 
READ (IN,600) STTLE 
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c PACSTAT 1" 
c COUNT NIMBER OF CHARACTERS IN THE PRO!l.BI TITLES PACSTAT 165 
c PACSTAT 156 

K=-41 PACSTAT 167 
120 CONTINUE PACSTAT 188 

K=K-1 PACSTAT 169 
IF ((ffiE(K:K) -~· ').ANO.(K GT.l)) GO TO 128 PACSTAT 170 

IF ((TTLE(l:l) .EQ. ').AND. (K.EQ.l)) K=l PACSTAT 171 

NTTL=K PACSTAT 172 
K=-41 PACSTAT 173 

131! CONTINUE PACSTAT 174 

K=K-1 PACSTAT 175 

IF ((STTLE(K:K).EQ. ').AND.(K.GT 1)) GO TO 138 PACSTAT 176 

IF ((STTLE{l:l).EQ ').AND.(K EQ.l)) K=B PACSTAT 177 

NSTTL:K PACSTAT 178 
c PACSTAT 170 

c CREATE TITLE FOR THIS RUN PACSTAT 180 
c PACSTAT 181 

DO 140 1=1,111 PACSTAT 1B2 
J=l•ll PACSTAT 183 
12=·hl PACSTAT "' 11:12-3 PACSTAT 165 
TITLE( I)= ffiE(Il: 12) PACSTAT 186 
TITLE(J)=STTLE(Il: 12) PACSTAT 167 

148 CONTINUE PACSTAT 188 
c PACSTAT 189 
c OPTION TO TERWNATE OR CONTINUE ON SOLUTION ERROR PACSTAT 190 

c PACSTAT 191 
1511 CONTINUE PACSTAT 192 

I~UIT=II PACSTAT 193 
IF (NSOLN.GT.t) TKEH PACSTAT 194 

IRITE (IOUT,611) PACSTAT 195 
READ (IN,621) ANS PACSTAT 195 
IF ((ANS.NE. 'C') .AND. (ANS.NE. 'q')) TKEN PACSTAT 197 

IF ((ANS.NE.'c') .AND. (ANS.NE. 'q')) GO TO 150 PACSTAT 198 
END IF PACSTAT 199 
IF ((ANS.Eq. 'q') .OR. (ANS.EQ.'q')) IQUIT"l PACSTAT 2 .. 

END IF PACSTAT 201 
c PACSTAT 202 
c TOP OF ITERATION (DATA SET) LOOP PACSTAT 203 
c PACSTAT 204 

1611 CONTINUE PACSTAT "' ICNT=ICNT+l PACSTAT "' c PACSTAT "' c READ INPUT DATA PACSTAT "' c PACSTAT "' CALL IINPI.JT PACSTAT 210 

c PACSTAT 211 
c SET DATA ARRAY LOCATION POINTERS PACSTAT 212 
c PACSTAT 213 

DO 171 I"1,NVAR PACSTAT '" NVLOC (I)= (I-1) •NSAIM PACSTAT 215 

1111 CONTINUE PACSTAT 215 

IF (NSOLN.GT .I) TKE.'I' PACSTAT 217 
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DO 181 l=l,NSOLN PACSTAT 218 
NSLOC(I)=(I-l)•NSAM•l PACSTAT 219 

"' CONTINUE PACSTAT 220 
END IF PACSTAT 221 

c PACSTAT 222 
c USER ENTERS SEED FOR RANDOM NIAIBER GENERATOR PACSTAT 223 
c PACSTAT 224 

1911 CONTINUE PACSTAT "' IF (ICNT. l T. 2) THEN PACSTAT "' WRITE (IOUT,63il) PACSTAT 227 
READ (IN,•,ERR=19il) WD PACSTAT "' IF ( (WD. LT. 2.) . CR. (WD. GT. 2. E•9)) GO TO 198 PACSTAT 229 
DSEED=DIILE(WD) PACSTAT 230 
A=Uil1 (DSEED) PACSTAT 231 

END IF PACSTAT 232 
c PACSTAT 233 

C-------------------------------------------------------- PACSTAT 234 
c PACSTAT 235 
c SET INPIJT VARIAIILE ARRAYS PACSTAT 236 
c PACSTAT 237 

CALL VARSET (IERR) PACSTAT 238 
IF (IERR. NE. B) THEN PACSTAT 239 

WRITE (IOUT,64B) PACSTAT 2<8 
IF (IDAT.GT.il) WRITE (IDAT,64il) PACSTAT 241 
GO TO 228 PACSTAT 2<2 

END IF PACSTAT 243 
c PACSTAT 2U 

(-------------------------------------------------------- PACSTAT "' c PACSTAT 246 
c CCWPIJTE AND PRINT THEORETICAL DISTRIBUTION SPECS PACSTAT 247 
c PACSTAT 248 

CALL EXPECT PACSTAT 249 
c PACSTAT 258 

C-------------------------------------------------------- PACSTAT 251 

c PACSTAT 252 
c COWPUTE OUTPUT VARIABLE VALUES PACSTAT 253 

c PACSTAT "' CALL DATSET (IERR) PACSTAT 255 

IF (IERR.NE.B) GO TO 28il PACSTAT 256 

NSAWC=NSAW-NUMERR PACSTAT 257 

c PACSTAT 256 

c CHECK FOR GOOD SOLUTIONS PACSTAT 259 

c PACSTAT 2" 
1F (NUI.IERR. EQ. NSAW) THEN PACSTAT 261 

WRITE (IOUT,65il) PACSTAT 262 

I=NSOLN PACSTAT 263 

NSOLN=il PACSTAT 264 

CALL STATOT PACSTAT 265 

NSOLN=I PACSTAT 268 

GO TO 228 PACSTAT 267 

END IF PACSTAT 268 

c PACSTAT 269 

c RE-ORDER AROUND ANY BAD SOLUTIONS WHICH WERE FOUND PACSTAT "' c PACSTAT 271 
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• 

c 

NSAWC=NSAI.I 
IF (NUWERR.GT.B) CALL REDRDR 
GO TO 211 

C--------------------------------------------------------
0 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 

SALVAGE GOOD DATA ON ERROR STOP 

2111 CONTINUE 

A=FLDAT(NPRT) /FLOAT (NSAiol) 
NSAWC:NSAI.I 

WRITE (lOUT, 6611) INDEX 

IF (IDAT.GT.I) WRITE (IDAT,661) INDEX 
IF (NSAIUT.l) GO TO 2211 

IRITE (lOUT, 671) 
IF (IDAT.GT.I) WRITE (IDAT,671) 
NPRT::INT (FLOAT(NSAN) •A) 

IF (NPRT.LE.I) NPRT=l 
211 CONTINUE 

WRITE BINARY OUTPUT FILE HEADER, ON FIRST ITERATION ONLY 

IF (ICNT.EQ.l) THEN 
IHEADR=l 

Fl='STOCAST ' 
IF (IDATB.GT.B) CALL WRSTOC (IDATB,IHEADR) 

END IF 

WRITE DATA TO BINARY OUTPUT FILE 

IHEADR=I 
IF (IDATB.GT.I) CALL WRSTOC (IDATB,IHEADR) 

CHECK OUTPUT STATISTICS 
•• THIS ROUTINE SORTS INPUT AND OUTPUT VARIABLES 

'' IN ASCENDING ORDER (TO COMPUTE MEDIAN) 

CALL STATOT 

PRINT/PLOT OUTPUT DATA 

IF (NSOLN.GT.I) CALL DATOUT (JONCE) 

ANOTHER RUN DR STOP 

221 CONTINUE 

WRITE (lOUT I 581!1) 1~8 

READ (IN,521l) ANS 

IF ((ANS.NE. 'Y') .AND. (ANS NE. 'N')) THEN 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 2211 

END IF 

IF ((ANS.Eq 'Y').OR.(ANS.Eq. 'y')) GO TO 1611 

END OF PROGRAW 
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c 

c 

c 

IF (JDNCE.GT.Il) CALL DONEPL 

IF (IDATB.GT.II) CALL RB..EAS (IDATB) 
2311 CONTINUE 

IF (IDAT.GT.Il) CALL RB..EAS (IOAT) 
2411 CONTINUE 

STOP 

5110 FORMAT (/lX,'u WONTE CARLO SHIU ... ATION u'/SX,' ',A8,1X,F4 1,' ') 
5111 FORt,IAT (SX,'(',A8,1X,F4.1,')') 
5211 FORMAT (/lX,'ERROR, THE NUNBER OF INPUT VARIABLES=' ,IS,' EXCEEDS 

• THE'/lX,'PRCGRAW LIWIT OF ',13,', OR IS LESS THAN ONE'/IX,'PROGR 

·AW STOP.') 
5311 FORMAT (/lX,'ERROR, THE NUMBER OF AVAILABLE SOLUTIONS=' ,15,' EXC 

•EEDS PROGFW.I LUIIT OF ', 13, '. '/IX, 'PROGRAW STOP. ') 
541! FORMAT (/lX,'ERROR, NU.IBER OF CONSTANTS =',15,' EXCEEDS PROGRAt.l l 

+IIIIIT OF I ,13,'. I /IX, 'PROGRAW STOP.') 

5511 FORMAT (/1X,A48) 
5611 FORUAT (/IX, 'ENTER THE NAWE FOR THE DIAGNOSTIC DATA ECHO FILE. '/lX 

•,'("NONE" TO OI.IIT)') 
5711 FORMAT (28A4) 
580 FORMAT (/lX,'ENTER THE NAWE FOR THE BINARY OUTPUT DATA FILE. '/lX,' 

•(''NONE'' TO OWIT)') 
590 FORMAT (/lX, 'ENTER LABa FOR THIS RUN (WAX 40 CHARACTERS)') 
600 FORMAT (A40) 
610 FORMAT (/lX, 'WOULD YOU LIKE TO CONTINUE OR qUIT IF AN ERROR' /lX, 'I 

·S ENCOUNTERED IN THE SOLUTION ROUTINE (Cjq)? ') 

620 FORMAT (Al) 
830 FORMAT (/lX, 'ENTER AN INITIAL SEED NUMBER FOR THE RANDOW NUWBER GE 

•NERATOR.'/lX,'{A REAL NLIIBER BETlEEN 1.0 AND 2.0E•9)') 
640 FORWAT (/lX, '** ERROR COWPUTING INPUT DISTRIBUTION DATA. THIS ITE 

·RATION WAS'/4X, 'ABORTED DUE TO AN INABILITY TO COWPUTE AND/OR READ 
• THE DESIRED'/4X, 'RANDOW SAWPLES. ') 

650 FORMAT (/IX,'••• ERROR, NO SUCCESSFUL SAWPLES WERE COWPUTED.'/SX,' 
•THE INPUT VARIABLE STATISTICS IILL BE EXAWINED,'/5X,'BUT THE OUTPU 
•T DATA WILL BE IGNORED, AND THE BINARY'/5X,'OUTPUT FILE RECORD Ill 
•L NOT BE WRITTEN. ') 

86il FORMAT (///6X,'--- ERROR ABORT, SAMPLE NLIIBER ',16) 
670 FORWAT {5X, '--- PROCEDURE WILL CONTINUE liTH REDUCED SAWPLE SPACE. 

•') 
680 FORMAT (/lX, 'CREATE ANOTHER DATA SET (Y/N)? ',Al) 

El<D 
SUBROUTINE PLINIT (XL2, Yl2, !RUN) 

C ROUTINE FOR CHOSING INTERACTIVE/NON-INTERACTIVE PLOTTING, 
C SETTING PAGE SIZE, AND INITIALIZING PLOTTING PACKAGE. 
C XL2, YL2 = PAGE SIZE (INCHES, INITIALIZED BY CALLING ROUTINE) 
C !RUN = 1/1 INTERACTIVE/NON-INTERACTIVE PLOTTING 
c 
SINSERT •>COWWON)INOUT 
c 

c 

CHARACTER• 1 
ANS 
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c INTERJNON-INTERACTIVE PLOTTING PLINIT " c PLINIT 15 

IRUN:l Pl.. I NIT 15 

IBB CONTINUE Pl.. I NIT 17 

WRITE (lOUT, 51Ml) PLINIT 18 

READ (IN,t,ERR=llll) KDEV PLINIT 19 

IF ((KDEV.LT.I).OR.(KDEV.GT.5)) GO TO 181 PLINIT " c PLINIT 21 

c INIT PAGE SIZE (Xl2,YL2). ALLOW USER MODIFICATION. PLINIT 22 
c PLINIT 23 

IF (XL2.LE.II.) Xl2=14.2 PLINIT " IF (YL2. LE.B.) Yl2=18 .1 PLINIT 25 
1111 CONTINUE Pl.. I NIT " WRITE (IOUT,511) Xl2, YL2,IQB PLINIT 27 

READ (IN,52B) ANS Pl.. I NIT " IF ((ANS.NE.'Y') .AND. (ANS.NE. 'N')) THEN PLINIT 29 

IF ((ANS.NE. 'y') .AND. (AljS.NE.'n')) GO TO 1111 Pl.. I NIT " END IF I'Ll NIT 31 

IF ((ANS.Eq. 'Y') .OR. (ANS.EQ. 'y')) THEN PLINIT " "' CONTlt«JE PLum 33 

I RITE (lOUT, 631) PLum 34 
READ (IN, •, ERR:12B) XL2, YL2 PLINIT 35 

IF (Xl2.LT.8.) XL2=8. PLINIT 36 
IF (YL2.LT.6.) YL2=6. PLINIT 37 

END IF PLINIT 36 
c PLINIT " c GRAPHICS INITIALIZATIONS PLINIT .. 
c PLINIT 41 

KDEV=KDEV~l PLINIT " GO TO (131,148,151,161,178,181), KDEV I'Ll NIT " c PLINIT " 131 CONTINUE I'Ll NIT " CALL COWPRS I'Ll NIT " IRUN=I I'Ll NIT 47 
GO TO 498 I'Ll NIT " c PLINIT " 148 CONTINUE I'Ll NIT " CALL TK4114 (121,11) PLINIT 51 
GO TO 498 I'Ll NIT 52 

c PLINIT 53 

151 CONTINUE PLINIT " CALL TK4825 PLINIT 55 

GO TO 498 PLINJT 56 

c PLINIT 57 
161 CONTINUE PLINIT 58 

CALL TK4154 (128,8) PLINIT 58 

GO TO 491 PLINIT " c I'Ll NIT 61 
170 CONTINUE PLINIT 62 

CALL REGIS (l,B) PLINIT 63 

GO TO 498 PLINIT 64 

c PLINIT 55 

181 CONTINUE PUN IT 66 
CALL SLNRVT {121) PLINIT 67 
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c 
c 

GO TO 498 

C END OF ROUTINE 
c 

4911 CONTINUE 

RETURN 
61111 FORMAT (/lX, '-- DEVICE MENU --'/2X, '8) COMPRESSED GRAPHICS' ,T28, 

+
11) TEKTRONIX 4ill4', TS4, '2) TEKTRONIX 41125'/2X, '3) TEKTRONIX 4054' 

•, T28, '4) VT-11111' ,T54, '6) SELANAR' 
+//1X,'ENTER THE HUMBER CORRESPONDING TO THE DESIRED TERMINAL.') 

6111 FORMAT (/1X, 'CURRENT PAGE SIZE IS ',FB.l,' BY ',FB.l/lX, 'WOULD YOU 

+ LIKE TO MODIFY PAGE SIZE (Y/N)? ',All 
5211 FORMAT (Al) 
5311 FORMAT (lX, 'ENTER NEW X ANDY PAGE SIZE DHIENSIONS (INCHES) ') 

El<D 
SUBROUTINE PPL T 

c 
C THIS ROUTINE Gf]jERATES THE OUTPUT DATA PLOT FOR MONTE CARLO 

C SUU.ATIDNS DRIVEN BY PACSTAT. THE OEFAU...T PLOT IS CARTESIAN ON 
C THE VERTICAL AXIS, AND LOGARITHIC ON THE HORIZONTAL AXIS. 
C THE VERTICAL AXIS REPRESENTS THE CONFIDENCE LEVa, USING ARRAY 

C CONF FOR Y LOCATIONS. THIS DATA IS ALLOWED TO VARY FROM 0 0 TO 
c 1.11. 
C THE HORIZONTAL AXIS PLOTS THE DATA VALUES IN ARRAY RPLT. THE 
C DEFAIJ...T X AXIS IS LOGARITHWIC, BUT THIS WAY BE CHANGED IF THE DATA 

C WINIIIUI IS BaOW ZERO, OR IF THIS DATA COVERS LESS THAN 110 Fl.l.L 
C ORDERS OF MAGNITUDE. THE DATA VALUES IN ARRAY RPLT MUST BE SORTED 
C IN ASCENDING ORDER PRIOR TO CALLING THIS ROUTINE. 

c 
IINSERT •)COioiiON)PPARA 

IINSERT •>COt.IION)P8LK2 

SINSERT •>COt.IION)PIILK3 
IINSERT •)COt.IION)PBlKS 

IINSERT •>CDt.IION)PIILK6 
IINSERT •)C0t.IION)PIILK9 

IINSERT •>COIAION)PBLK17 
IINSERT SYSTEWS)UTIL)FEWLIB)COWUON)IDCOM 
I INSERT SYSTEWS)UTIL)USRLIB)COt.IMON) INOUT 

c 
c 
c 

• 

• 
• 

CHARACTERd 
ANS 

CHARACTER•24 
CPO 

CHARACTER•28 
CCPD 

DATA 

HGT 
loiAXNC 

CPO 
CCPD 

/1.23/, 

/20/, 
/'CUUULATIVE PROBABILITY '/, 
I 'COMPLBIENTARY PROBABILITY I I 

SET DEFALl..T PLOT RANGE 

XIIIIN==RPLT(l) 
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PLINIT 
PLINIT 
PLINIT 
PLINIT 
PLINIT 

PLINIT 
PLINIT 
PLINIT 
PLINIT 
PLINIT 
PLINIT 

I'Ll NIT 
PLINIT 
PLINIT 
PLINIT 
PLINIT 
PPLT 
PPU 

PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PI'LT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPlT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 

68 
69 
70 

71 

T2 

73 

H 

TS 
76 

77 

TB 

T9 

" 81 

" " , 
3 

' 
6 

6 

T 

6 

' 16 

11 
12 
13 

14 

15 

16 
!T 
16 

19 

" 21 , 
" " 25 

" 2T 

" " " 31 

" 33 

" 35 
36 
3T 
36 

" 



XliAX=RPL T (NSAWC) '"-' .. 
c '"-' 41 
c OMIT PLOT IF X RAHCE IS ZERO '"-' ., 
c '"-' " IF (XWIN.GE.XliAX) THEN '"-' " WRITE (lOUT, 50) PLABB..(ISOLN) '"-' " RET\J,. '"-' 45 

END IF '"-' " c '"-' .. 
c SIAl-PLOTTING OPTION '"-' " c '"-' " 100 CONTINUE '"-' 51 

WRITE (IOliT,511) XWIN,XliAX '"-' 52 
READ (IN,52t) ANS '"-' " IF ((ANS.NE.'Y').ANO.(ANS.NE. 'N')) THEN '"-' " IF ((ANS.NE.'y').ANO.(AHS.NE.'n')) GO TO 101 '"-' " END IF '"-' " IF ((AHS.EQ.. 'Y') .OR. (ANS.EQ.. 'y')) THEN '"-' " "' CONTINUE '"-' " WRITE (lOUT, 530) '"-' 59 

READ (IN,•,ERR=lll) C1,C2 '"-' " IF (Cl.ClT.C2) THEN '"-' 61 

A=C1 '"-' 62 
Cl=C2 '"-' " C2=A '"-' .. 

END IF '"-' 65 
IF (Cl.GE.C2) THEN '"-' 68 

WRITE (lOUT, 548) '"-' 67 
GO TO 1111 '"-' 88 

END IF '"-' " IF ((C1.GE.XliAX).OR.(C2.LE.XYIN)) THEN '"-' " WRITE (lOUT, 558) '"-' 71 
GO TO 111 '"-' " END IF '"-' 73 

XYIN=C1 '"-' " XllAX=C2 '"-' 76 
END IF '"-' 76 

c '"-' 77 
c INITIALIZE DATA '"-' 76 
c '"-' 79 

LOGAXS=1 '"-' " NCYC=8 '"-' 81 
c PPLT 62 
c CARTESIAN AXES IF ALL DATA IS LESS THAN ll. '"-' " c '"-' .. 

JF (XliAX.LE.8.) GQ TO 158 '"-' 85 
c '"-' 68 
c CDWPUTE UPPER LOG AXIS EXPONENT '"-' 67 
c '"-' 68 

A=:AlOGUI (II. 991111•W.X) '"-' " I=:INT(A) '"-' 98 

IF (A.GT.I.t) 1=1+1 '"-' 91 
XWAXL=lll. 8ul '"-' " c '"-' " 
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c CHECK FOR X WINIIUI LESS THAN ZERO PPLT " c PPLT 95 
IF (XWIN.LE.I.I) THEN PPLT 96 

"' CONTINUE PPLT 9T 
WRITE (IOUT,S68) PPLT 98 
READ (IN,52B) ANS PPLT 99 

IF ( (ANS. NE. 'Y'}. AND. (ANS. NE.' N ')) THEN PPLT 1" 
IF ({ANS.NE.'y').AND.(ANS.NE.'n')) GO TO 128 PPLT 101 

END IF PPLT 102 
IF ((ANS.~. 'Y') .DR. (ANS.EQ. 'y')) GO TO 151 PPLT 103 
K=S PPLT 104 

130 CONTINUE PPLT 105 
K=K•l PPLT 106 
IF (RPlT(K) .LE.I.il) 00 TO 138 PPLT leT 
XI.UN=RPLT(K) PPLT 138 

END IF PPLT 109 
c PPLT 110 
c COWPUTE LOWER LOG AXIS EXPONENT PPLT 111 
c PPLT 112 

A=ALOG11(1.8181•XWIN) PPLT 113 
J=INT(A) PPLT 11' 
IF (A.LT.I.I) J=J-1 PPLT 115 
XWINL=ll.llnJ PPLT 116 
NCYC=I-J PPLT 117 

c PPLT 118 
c OPTION FOR CARTESIAN AXES IF LESS THAN THREE LOG CYCLES PPLT 119 
c PPLT 120 

IF (NCYC.LT.3) THEN PPLT 121 
140 CONTINUE PPLT 122 

WRITE (IOUT,571) PPLT 123 
READ (IN,528) ANS PPLT 124 

IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')} THEN PPLT 125 
IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO "' PPLT 126 

END IF PPLT 127 
IF ((ANS.EQ. 'Y') .OR. (MIS.EQ 'y')) GO TO 158 PPLT 128 

END IF PPLT 129 
c PPLT 130 
c ENFORCE UPPER LHIIT ON N~BER OF LOG CYCLES, X AXIS PPLT 131 
c PPLT 132 

IF (NCYC.GT.WAXNC) THEN PPLT 133 
NCYC=WAXNC PPLT 134 
J=l-NCYC PPLT 135 
XWINL=lil.I••J PPLT 136 

END IF PPLT 13T 
c PPLT 138 
c SET LOG AXIS WIN AND WAX PPLT 139 
c PPLT 140 

XW.X=XItiAXL PPLT 141 
XNIN=XI.IINL PPLT 142 
GO TO 161 PPLT 143 

c PPLT 144 
c SET CARTESIAN AXES PPLT 145 
c PPLT 146 

158 CONTINUE PPLT 147 
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LOGAXS=B PPlT "' c PPlT 1<9 
c FIND START, END INDECES OF PLOTTING ARRAYS PPlT 150 
c PPlT 151 

160 CONTINUE PPLT 152 
ISTRT=1 PPLT 153 
IEND=NSM«: PPLT 15< 
DO 170 I=1,NSM«: PPLT 155 

ISTRT=I PPLT 158 
IF {RPLT{I).GE.XMIN) GO TO 180 PPLT 1ST 

170 CONTINUE PPlT 158 
GO TO 2111 PPlT 159 

181l CONTINUE PPlT 160 
DO 198 I=ISTRT,NSM«: PPlT 161 

IF (RPLT{I).LE.XWAX) GO TO 191 PPlT 162 
IEND=I-1 PPLT 163 
GO TO 211 PPlT 164 

1911 CONTIU PPlT 165 
IEND=ItSMk: PPlT 156 

2011 CONTINUE PPLT 16T 
NPNTS=IEND-ISTRT•l PPLT 168 
IF (NPNTS.GT.1) GO TO 2211 PPLT 169 

c PPLT !TO 
c ERROR IF TOO FEJ POINTS ARE IN THE CHOSEN RANGE. PPLT lTl 
c PPLT lT2 

211 CONTINUE PPLT 173 
ISTRT=l PPLT "' XMIN=RI'L T {1) PPlT 175 

XWAX=RPLT(NSM«:) PPLT 176 
IF (XMIN.LE.B.B) LDGAXS=B PPLT lT7 

228 CONTINUE PPLT lTB 
c PPLT 1T9 
c GRAPHICS PPLT 160 
c PPLT 161 

CALl PAGE (XL2, YL2) PPLT 162 
CALL AREA2D (XL, YL) PPLT 163 
CALL HEIGHT (HGT) PPLT 164 
IF (NTTL. GT. II) THEH PPLT 165 

N=1 PPLT 186 
IF (NSTTL.GT.B) N=2 PPLT 187 
CALL HEADIN (TTLE,NTTL,1.6,N) PPLT 168 
IF (NSTTL. GT. B) CALl HEAD IN (STTLE, NSTTL,l.l, N) PPLT 189 

END IF PPLT "' CALL XNAWE (PLABa{ISOLN) ,32) PPLT 191 
c PPLT 192 
c SET UP Y AXIS LIMITS PPLT 193 
c PPLT 194 

YWIN=CDNF(l) PPlT 195 
YWAX=CDNF(HSAWC) PPLT 196 
IF (YNIN.GT.YliAX) THEH PPLT 197 

A=YNIN PPLT 198 
YNIH=YliAX PPLT 199 
Yt.IAX:A PPlT '" END IF PPLT '" 
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YWIN=FLDAT(INT (YYIN)) PPLT 202 
YliAX=FLOAT(INT(YliAX) + 1) PPLT 203 
IF (YliAX. GT.l.ll) YliAX=UI PPLT 204 

c PPLT 205 
c SBII-LOG AXES PPLT 206 
c PPLT 207 

IF (LOGAXS. ~.II) GO TO 2311 PPLT 206 
XN=XL/FLOAT(NCYC) PPLT 209 
YN=(YWAX-YWIN)/YL PPLT "' CALL YNAWE (lH 1 1) PPLT 211 
CALL XLOG (XI.IIN 1 XN

1 
YWIN

1 
YN) PPLT 212 

IF (ICCD.F_q.l) THEN PPLT 213 
CALL YGRAXS (YYIN 1 'SCALE' 1 YIW< 1 YL 1 CPD,221 1.,1.) PPLT 214 

B_SE PPLT 215 

CALl. YGRAXS (YYIH I 'SCALE' I YW.X 1 YL 1 ccPD I 25,". I e.) PPLT 215 
END IF PPLT 21T 
GO TO 241 PPLT 215 

c PPLT 219 
c CARTESIAN AXES PPLT 22. 
c PPLT 221 

231 CONTINUE PPLT 222 
IF (ICCO.EQ..l) THEN PPLT 223 

CALL YNAWE (CPD
1
22) PPLT 224 

EiSE PPLT 225 
CALL YNAWE (CCPD I 26) PPLT 226 

END IF PPLT 227 

CALL GRAF (XWIN 1 'SCALE' ,XWAX 1 YWIN, 'SCALE', YliAX) PPLT 226 
241 CONTINUE PPLT 229 

c PPLT 23. 
c PlOT DATA PPLT 231 
c PPLT 232 

l:=l PPLT 233 
CALL CURVE (R?LT(ISTRT),CONF(ISTRT)

1
NPNTS,I) PPLT 234 

c PPLT 235 
c LABa PlOT PPLT 236 
c PPLT 237 

XID=-11.71 PPLT 238 
YID=YL•I.BI PPLT 239 
CALL INTNO (ICNT 1 XID, YID) PPLT "' CALL HEIGHT (I .13) PPLT 241 
XID=XL-11.41 PPLT "' YID=YL+l.4S PPLT 243 
CALL IDPLT (JRUNID 1 XID, YID) PPLT 2<4 

c PPLT 245 
c END PLOT PPLT 246 
c PPLT 24T 

N=l PPLT "' CALL ENDPL (N) PPLT 249 
IF (IRUN.EQ..l) CALL ERASE PPLT 250 

c PPLT 251 
RETURN PPLT 252 

c PPLT 253 
513 FORWAT (1/lX, '*** ERROR *" WIN AND WAX VALUES FROI.I SOLUTION '/, 15 PPLT 25< 

•X,A32,' ARE ~UAL. '/5X 1 'NO PLOT WILL BE WADE OF THIS DATA.') PPLT 255 
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c 

510 FORMAT (/lX,'OATA WINIYUW = ',1PE11.3/1X,'OATA WAXI~W = ',Ell 3/ 
•lX, 'IOIA...O YOU LIKE A SUB-PLOT ON THE DATA AXIS (Y/N)7') 

520 FORMAT (Al) 
539 FORMAT (/lX, 'ENTER THE WIN AND WAX DATA VALUES FOR PLOTTING.') 
548 FORWAT (/lX, '• ERROR, ENTERED XWIN IS LESS THAN ENTERED XWAX ') 
550 FORMAT (/IX, '• ERROR, ENTERED XNIN AND XloiAX ARE OUT OF THE RANGE 0 

•F THE DATA.') 
55!! FORIIIAT (//lX, 'THE WINIIUI DATA VALUE IS LESS THAN ZERO. '/lX, 'IOIA...O 

• YOU PREFER A CARTESIAN AXIS ON THE DATA PLOT ABCISSA (Y/N)?') 
570 FORMAT (//lX,'THERE ARE LESS THAN TWO FULL LOGARITHM CYCLES ON THE 

• OUTPUT DATA. '/lX,'IOIA...D YOU PREFER A CARTESIAN AXIS ON THE DATA P 
•LOT ABCISSA (Y/N)7') 

END 
SUBROUTINE PQSORT (N,IFIN,ll,A) 

C THIS SUBROUTINE IUPLSWENTS THE QUICK SORT (PARTITIONING) 
C ALGORITHM ON THE CURRENT PARTITION OF THE ARRAY A. AN EXTENSIVE 
C EFFORT IS WADE TO FINO A GOOD WEDIAN VALUE, AND TO CHECK FOR ALL 
C INPUT VALUES BEING ~UAL, OR BEING OF ONLY TID VALUES. H!IS 

C SPEEDS EXECUTION IN CERTAIN CASES IHICH ARE LIKELY TO ARISE IN 
C SOME SPECIFIC USES OF THIS QUICK SORT ROUTINE. 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

A =INPUT ARRAY TO SORT. 
AMED = WEDIAN VALUE USED FOR PARTITIONING. 
Il = LOWER INDEX OF QUICK SORTER SEARCH. 

ON RETURN, THIS INDICATES THE INDEX IN ARRAY A OF THE 
NEI PARTITION LOCATION 

12 = UPPER INDEX OF QUICK SORTER SEARCH 
IFIN = POINTER INDICATES THIS PARTITION IS COioiPLErELY SORTED. 
IM = INDECES OF THREE WEDIAN VALUES (LESS THAN WAXIWUN AND 

GREATER THAN WINIWUW) IN ARRAY A, FOR SELECTING A 'GOOD' 
MEDIAN FOR ARRAY PARTITIONING. 

IloiED = INDEX OF THE loiEDIAN VALUE IN ARRAY A 
N = NUNBER OF ITEWS IN ARRAY A. 

DlloiEJriSION 
A(N), Ilol(3) 

CHECK ARRAY SIZE FOR BEING SMALL 

IF (N.GT.lB) GO TO 1!!8 
CALL SORT (N,A) 
GO TO 28!! 

1!!0 CONTINUE 
I FIN=!! 

K=N/5 
118 CONTINUE 

IWIN=l 
IWAX=l 
AMIN=A(l) 
AWAX=AI.IIN 

SEARCH FOR THREE MEDIAN VALUES 
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PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PPLT 
PQSORT 
PQSORT 
PQSORT 
PQ.SORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQ.SDRT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 

256 

25T 

256 

259 

260 
261 
262 
263 

264 
265 
266 

267 
266 

2 
3 

• 
5 

6 
7 

6 

' 10 
11 

12 
13 
1< 

15 

16 
17 

16 
19 

" 21 
22 

23 

" 25 

26 

27 

26 

" " 31 
32 

33 

" 35 

36 
37 

36 
39 

" <1 

42 



J=ll PqSORT " DO 1611 I=I<,N,K PQSDRT " B=A(I) PQSORT 45 

IF (B.LE.AWAX) GO TO 1311 PQSORT " AWAX=B PQSORT " IF (A(IWAX) .LE.AI.IIN) GO TO 1211 PQSORT " J=J•l PqSORT " IV(J)=UIAX PqSORT " IF (J.EQ..3) GO TO 1911 PqSORT 51 
120 CONTINUE PqSORT " IWAX=I PqSORT 53 

GO TO 1611 PQSORT " 130 CONTI HUE PQSORT 55 

IF (B.GE.AI.IIN) GO TO 150 PQSORT 55 
AVIN:B PQSORT 57 
IF (A(UIHI) .GE.AliAX) GO TO 1411 PQSORT 58 

J=J•l PQSORT 59 

IV(J)=IVIN PQSORT " IF (J.EQ..3) GO TO 190 PQSORT 61 

"' CONTINUE PQSORT 62 
IVIN:I PqSORT 63 

GO TO 161J PQSDRT " 150 CONTINUE PQSORT " IF ((B.LE.AYIN).OR.(B.GE.AMAX)) GO TO 1611 PQSORT 65 

J=J+1 PQSORT 67 

IW(J)=I PQSORT 65 

IF (J.EQ..3) GO TO Hill PQSORT 69 
1611 CONTINUE PQSORT " c PQSORT 71 

c THREE VEDIAH VALUES NOT FOUND, REJXX:E PQSORT 72 

c INCREloiENT AND TRY AGAIN. PQSORT 73 

c PQSDRT " IF (I<.GT.l) THEN PQSDRT 75 

K=l</5 PQSORT 76 

IF (K.LT.1) 1<=1 PQSORT 77 

GO TO lll PQSORT 78 

END IF PQSORT 79 

c PQSORT " c LESS THAN THREE VEDIANS IN ENTIRE DATA SET. PQSDRT 61 

c CHECK FOR ALL EQ.UAL VALUES. IF ONE DR TID PQSORT 62 
c MEDIAN VALUES, USE ARBITRARY ONE OF THOSE. PQSORT B3 

c PQSORT .. 
IF (AYIN.GE.AliAX) GO TO 2611 PQSORT 85 

IF (J.NE.II) THEN PQSORT 8S 

IWEO:=IW(l) PQSORT 67 

GO TO 2311 PQSORT 69 

END IF PQSORT 89 

c PqSORT " c SORTER FOR A TID LEVB.. ARRAY (ONLY TID VALUES) PQSORT 91 

c PQSORT 92 

11=11 PQSORT 93 

12=N+l PQSDRT " c PQSORT 95 

AIIEJ}:-11. 5• (AVIN•AWAX) PQSORT 95 
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171 CONTINUE PQSORT 07 
Il::oll+l PQSORT 98 

IF (Il.Eij_.I2) GO TO 281 PQSORT 99 

IF (A(Il).LE.AMED) GO TO 171 PQSORT 1" 
c PQSORT 101 

181 CONTINUE PQSORT 102 
I2::oi2-1 PQSORT "' IF (ll.Eij,.I2) GO TO 281 PQSORT "' IF (A(I2).GE.AWED) GO TO 181 PQSORT 105 

c PQSORT 106 
B::oA(Il) PQSORT 107 
A(ll)=A(I2) PQSORT 108 
A(I2)::oB PQSORT "' GO TO 171 PQSORT "' c PQSORT 111 

c PQSORT 112 

c FIND THE WIDDLE OF THE THREE WED IAN VALUES FOUND PQSORT 113 

c PQSORT 114 
191 CONTINUE PQSORT 115 

IF (A(IW(l)).GT.A(IW(3))) THEN PQSDRT 116 
IF (A(IW(2)).GT.A(IW(l))) GO TO 211 PQSORT 117 
IF (A(IW(2)).GT.A(IW(3))) GO TO 211 PQSORT 118 
GO TO 228 PQSORT 119 

asE PQSDRT 120 
IF (A(IV(2)) .GT.A(IV(3))) GO TO 2211 PQSORT 121 
IF (A(IW(2)) .GT.A(IV(l))) GO TO 2111 PQSORT 122 

END IF PQSORT 123 
21111 CONTINUE PQSORT 124 

IWED::oiW(1) PQSORT 125 
GO TO 2311 PQSORT 126 

2111 CONTINUE PQSORT 127 
IWEir-IW(2) PQSORT 126 
GO TO 2311 PQSORT 129 

221 CONTINUE PQSORT 138 
IWEir-IW(3) PQSORT 131 

231J CONTINUE PQSORT 132 
AWED::oA(IWED) PQSDRT 133 

c PQSORT 134 

c START QUICK SORT PARTITIONING PQSORT 135 
c PQSORT 138 

ll::o8 PQSORT 137 
I2::oN+l PQSORT 138 

c PQSORT 139 
2411 CONTINUE PQSORT "' Il=Il+l PQSORT "' IF (A(Il).LE.AWED) GO TO 2411 PQSORT 142 

c PQSORT 143 

251J CONTINUE PQSDRT 1 .. 
l2:ol2-1 PQSORT 145 
IF (A(I2) .GE.AIED) GO TO 258 PQSDRT 148 
IF (ll.GE.I2) GO TO 261 PQSORT 147 

c PQSORT "' B=A(Il) PQSORT "' A(ll)=A(I2) PQSORT 158 
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A(I2):B 
GO TO 24il 

c 
c 
c 
c 

BOTTOM OF PARTITIONING, INSERT THE MEDIAN VALUE 
INTO THE CORRECT POSITION IN THE ARRAY A. 

c 

2611 CONTINUE 
IF (ll.GT.IWED) Il=Il-1 
IF (11. Eq. IMED) GO TO 2711 

B=A(Il) 
A(Il):A(HIED) 
A (IMED) :B 

2711 CONTINUE 
RETURN 

C SET FINISH MARKER AND RETURN 
c 

c 

28il CONTINUE 
IFIN:l 
RETURN 
END 
SUBROUTINE QSORT (N,A) 

C THIS IS A QUICK SORTING ALGORITK~i!. TKIS PORTION OF THE ROUTINE 
C CONTROLS THE PARTITIONING OF THE ARRAY A. THE PARTIAL QUICK 
C SORTING ROUTINE PQSCRT IS APPLIED RECURSIVELY TO EACH SECTION OF 
C THE INPUT ARRAY A. 
C THIS SORTING ROUTINE REQUIRES THE PRESENCE OF A SI~i!PLE SORTING 
C ROUTINE IHICH IS EFFICIENT FOR ARRAYS OF LESS THAN TEN ITEMS 
C THIS SORTING ROUTINE IS CALLED BY THE NAME 'SORT', IN BOTH TKIS 
C ROUTINE AND THE ROUTINE PQSORT. 
C NOTE THAT THE ALGORITHM MAY FAIL IF MAXSTK IS LESS THAN TWO. 
c 
C A " ARRAY TO BE SORTED. 
C N = NLIIIBER OF ITEMS IN ARRAY A. 
C IC = INDEX OF DIVIDER OF THE NEJ PARTITIONS OF ARRAY A, AS 
C FOUND BY ROUTINE PQSORT. 
C IFIN = POINTER, INDICATES ROUTINE PQSORT HAS FINISHED SORTING THE 
C CURRENT PARTITION OF ARRAY A (RATHER THAN CREATING A NEW 
C PARTITIONING). 
c 
c 
c 
c 
c 
c 

c 

c 

Il =STACK ARRAY, CONTAINS THE LOIER INDEX OF EACH PARTITION OF 
THE INPUT ARRAY A. 

IU " STACK ARRAY, CONTAINS THE UPPER INDEX OF EACH PARTITION OF 
THE INPUT ARRAY A. 

NS = STACK POINTER, LOCATES ACTIVE PARTITION OF ARRAY A. 

PARAWETER 1rt1AXSTK:211 
DIMENSION 

+ A(N), IL (II.AXSTK), 

NS:l 
IL(l):l 
IU(l)=N 

IU(t.IAXSTK) 

B.6B 

PQSORT 
PQSORT 
PQSORT 
PQSDRT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
PQSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSDRT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSDRT 
QSORT 
QSORT 
QSDRT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 
QSORT 

!51 
!52 
!53 
!54 
!55 

!56 

!57 

!58 
!59 

168 

161 

!52 
163 
164 

165 
165 
167 
168 

169 
178 

171 

2 

3 

• 
5 

6 

7 

8 

9 

18 

11 

12 

" 14 

15 

16 

17 
18 

19 

" 21 
22 

23 

24 
25 
26 

27 

28 
29 

38 

31 
32 
33 

34 



116 CONTINUE ~SORT 35 
r.I=IU(NS) -IL(NS) •1 ~SORT 36 

CALL P~SORT (W,IFIN,IC,A(IL(NS))) ~SORT 37 

c ~SORT " IF (IFIN.EQ.I) GO TO 111 ~SORT " NS=NS-1 ~SORT " IF (NS.LE.I) RETURN ~SORT " GO TO 161 ~SORT " 111 CONTINUE ~SORT " c ~SORT .. 
IC=IC•IL(NS)-1 ~SORT " K=HS•1 ~SORT 46 

c ~SORT " IF (K.LE.WAXSTK) GO TO 121 ~SORT .. 
r.I=IC-IL(NS) ~SORT " CALL SORT (W,A(IL(NS))) ~SORT 50 

IC=IC•1 ~SORT 51 
U=IU(NS)-IC•1 ~SORT " CALL SORT (W,A(IC)) ~SORT 53 

NS:HS-1 QSORT " GO TO 116 ~SORT 55 

121 CONTINUE ~SORT 56 

c ~SORT 57 
IL(K),.IL(NS) ~SORT 56 

IU(K)=IC-1 QSORT 59 

IL(NS)=IC•1 QSORT " NS=K ~SORT 51 

GO TO 111 ~SORT 62 
END ~SORT 63 

c QSORT " c ----------------------------------------------------------------- QSORT 65 
c ~SORT 56 

SUBROUTINE R1DAT (IERR,N,NSAW,RNDVAL} RlDAT 2 
c R1DAT ' c ROUTINE TO READ RANDOM INPUT VARIABLE DATA FROII AN EXTERNAL FILE. RlOAT • 
c RlDAT 5 
c !ERR = ERROR FLAG. R1DAT 6 
c !EXT = EXTERNAL FILE !MIT NUI.!BER. R1DAT 7 
c N = VARIABLE HUMBER BEING READ RlDAT 6 
c NSAII = NI.IIBER OF SAWPLES TO READ FROM THE FILE. RlDAT ' c RNDVAL = ARRAY TO FILL WITH RANDOII VALUES R1DAT " c R1DAT 11 

IINSERT •}COIIIIDN>PPARA R1DAT 12 

UNSERT •}C0t.IION)PBI..K3 R1DAT 13 

UNSERT •}C0t.IION)PBI..K18 R1DAT 14 

IINSERT SYSTEIIS)UT!L)USRLIB}COWYON)INOUT RlDAT 15 
DIMENSION RlDAT 16 

RNDVAL(NSAW) RlDAT 17 
c RlDAT 16 

c RlDAT l6 

I:1 RlDAT " liB CONTim!E RlDAT 21 
READ (INFIL,•,END=llrli,ERR=15B) RNDVAL(I) RlDAT 22 

1=1•1 RlDAT 23 
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c 

IF (I.LE.NSAY) GO TO 111 
RETURN 

C END OF FILE 
c 

c 
c 
c 

c 

c 
c 

1111 CONTINUE 
IF (LGT.1) 00 TO 121 

WRITE (lOUT, 511) 
GO TO 1611 

121 CONTINUE 
1=1-1 
WRITE (IDUT,511) I 
WRITE (IDUT,521) VLABB..(N), (JJNF(J,N),J=1,NILEN) 
WRITE (lOUT, 531) NSAll 
K=l 

131 CONTINUE 
J=K•1 
K=J•I-I 
IF (K.GT.NSA&I) K=NSA&I 
DO 1411 L=J,K 

W=L-J•l 
RNDVAL(L)=RNDVAL(M) 

141 CONTINUE 
IF (K.LT.NSAll) GO TO I31 
RETURN 

ERROR READING FILE 

lSII CONTINUE 
WRITE (IOUT,5411) I 

161 CONTINUE 
WRITE (IOUT,5SI) 
WRITE (IOUT,521) VLABEL(N),(JJNF(J,N),N=l,NILEN) 
IERR=I 
RETURio! 

511 FORMAT (/IX,'•• ERROR, END OF FILE ENCOUNTERED WHILE READING RANDO 
•M DATA POINTS'/4X,'FROM AN EXTERNAL FILE. NO USABLE DATA WAS FOUN 
•D ON THIS FILE. ') 

5II FORMAT (/IX,'•• WARNING, END OF FILE ENCOUNTERED AFTER READING ',I 
•5,' DATA VALUES'/4X,'FROM THE EXTERNAL FILE (DATA VALUES READ FROM 
• AN EXTERNAL FILE) . ') 

521 FORMAT (4X, 'DATA WAS BEING READ FOR INPUT VARIABLE' ,A12,'. '/4X, 'A 
·ND WAS BEING READ FROM EXTERNAL FILE:' /4X,21A4) 

531 FORMAT (4X, 'THE ENTERED DATA WILL BE DUPLICATED A SLfFICIENT NUI.IBE 
•R OF '/4X,'TIMES TO CREATE THE REQ.UIRED ',15,' SAioiPLE VALUES.') 

5411 FORW.T (/IX, 'n ERROR EMCOUNTERED WHILE READING RANDOM DATA POINTS 
• FROM AN'/4X,'EXPERNAL DATA FILE. THIS ERROR OCCURRED ON THE ',IS 
•, '-TH '/4X, 'LINE OF THE FILE. ') 

5511 FORMAT (4X, 'RVN TERWINATED FROM ROUTINE RDDAT. ') 
END 
SUBROUTINE R2DAT (IERR,N) 

THIS ROUTINE READS THE USER DEFINABLE CONFIDENCE FUNCTION FOR THE 
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c PROGRAM PACSTAT. R20AT ' c R2DAT ' IINSERT •>COYWON)PPARA R2DAT 7 

IINSERT •>CDIAIDM)PIILK3 R2DAT ' IINSERT •>CDt.IION}PELKlB R2DAT ' I INSERT SYSTBIS)UTIL}USII..IB)COWI.ION) INOUT R2DAT " c R20AT 11 

c UDIST(l,l) = 1-TH VALUE OF THE Cl.IU.UTIVE DISTRIBUTION FUNCTION. R2DAT 12 
c UDIST(I,2) = 1-TH VALUE OF THE CONFIDENCE LEVB.. (ZERO Til ONE). R2DAT 13 
c R20AT 14 

IPRT=Il R2DAT 15 
c R2DAT l5 

DO liiB l=l,ltiAXDST R2DAT 17 
K=l R2DAT 15 
READ (INFIL,•,ENO:lli,ERR=lSI) UDIST(I,l), UDIST(I,2) R2DAT 19 

1111 CDNTIIM: R2DAT " IUOIST =ltiAXDST R2DAT 21 
WRITE (lOUT, SIB) IUDIST R2DAT " I RITE (lOUT, 5111) VLABB..(N), (JJNF (J, N), J=l, Nll..EN) R2DAT " IPRT=l R2DAT " GO TO 121 R2DAT 25 

c R2DAT " 1111 CONTINUE R20AT 21 
IUDIST=K-1 R2DAT " WRITE (IDUT, 521) VLABB..(N), IUDIST R2DAT " c R2DAT " c CHECK FOR STRICTLY INCREASING FUNCTIONS AND R2DAT 31 

c A PROPER INTERVAL IN THE CONFIDENCE LEVEL. R2DAT 32 

c R2DAT 33 
12il CONTINUE R2DAT " IF (IUDIST.LT.2) THEN R2DAT 35 

WRITE (IOUT,63il) R2DAT 35 

GD TD 161 R2DAT 37 
END IF R2DAT 38 

L=il R2DAT 39 

K=IUDIST-1 R2DAT " DO 141! I=1,K R2DAT 41 

IF ((UDIST(I,2).LT.Il.).OR.(UDIST(I,2).GT.1.il)) L=1 R20AT " .J=I+l R2DAT " IF (UDIST(I,l).LE.UDIST(J,l)) GO TD lJil R20AT .. 
WRITE (IDUT, 548) I,J R20AT " GO TD lBil R2DAT " 130 CONTINUE R2DAT 47 

IF (UDIST(l,2).LE.UDIST(J,2)) GO TD 141l R2DAT " WRITE (IDUT' 5411) I I J R2DAT " GD TO 168 R2DAT " 141! CONTINUE R2DAT 61 
IF (L.NE.8) WRIT£ (IDUT,661l) VLABa(N). (JJNF(J,N).J=l,Nt.l.EN) R2DAT 52 

RETURN R2DAT 53 
c R2DAT " c ERROR R20.-,T 55 

c R20AT " 151! CONTINUE R2D.-,T 57 

WRITE (lOUT I 5811) R2D.-,T 58 
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c 

c 

1611 CONTINUE 
WRITE (lOUT I 671) 
IF (IPRT.EII,.I) WRITE (IOUT,61il) VLJ.BB..(N),(JJirF(J,N)J=l,NI.t..EH) 
IERR::l 
RETURN 

6111 FORWAT (/lX, '•• WARNING,' ,I6,' DATA POINTS (THE ltiAXIt.UI ALLOWED) 'II 
•ERE READ' /4X, 'FROM AN EXTERNAL FILE, DEfiNINQ THE C1lU.l.ATIVE CONF 
•IDENCE'/4X,'FUNCTION, BUT THE END OF FILE WAS NOT ENCOUNTERED. TH 
•IS'/4X,'WAY SKEJ THE RESLlTS. 1

) 

611 FORWAT (4X, 'DATA WAS BEING READ FOR INPUT VARIAILE 1 ,A12, 1
• 

1 /4X, 'A 
•NO WAS READ FROW FILE: '/4X, 211A4) 

6211 FORWAT (/lX, 'FOR THE INPUT VARIAILE I ,A12, I I I I u, I DATA POINTS WE 
•RE'/lX,'READ FROW AN EXTERNAL FILE, DEFINING A CUWWULATIVE CONFIDE 
•NCE CLIRVE. ') 

5311 FORWAT (/lX,'•• ERROR, ONLY ONE DATA POINT WAS FOUND ON THE EXTERN 
•Al FILE'/4X,'CONTAINING THE CUWMULATIVE CONFIDENCE FUNCTION DATA S 
~ET.'/4X,'THIS IS INSlFFICIENT TO DEFINE A CONFIDENCE FUNCTION.') 

541 FORWAT (/lX,'•• ERROR, THE INPUT C1lU.l.ATIVE DISTRIBUTION FUNCTION 
• IS NOT'/4X, 1A STRICLY INCREASING FUNCTION AT INDECES ',I4,' l ',I 
•4,'. ') 

651 FORWAT (/lX,'•• WARNING, CONFIDENCE VALUES LESS THAN ZERO OR GREAT 
•ER THAN ONE'/4X, 'HAVE BEEN ENTERED VIA AN EXTERNAL FILE FOR RANDOW 
• INPUT'/4X, 'VARIAa..E ',A12,'. THESE VALUES WILl. BE IGNORED BY THE 
~'/4X,'STOCASTIC GEHERATORS. THIS DATA WAS READ FROW FILE:'/4X,21A .. , 

661!1 FORIIAT (/lX, '" ERROR EMCOlMTERED WHILE READING THE USER DEFINED C 
~UWMULATIVE'/4X, 'CDNFIDEHCE RJNCTIDN FROW AN EXTERNAl.. FILE. THIS E 
~RRDR'/4X,'OCCURED WHILE READING THE' ,14, '-TH DATA POINT.') 

571!1 FORIIAT (4X, 'ERROR TERWINATIDN FROW ROUTINE R2DAT.') 
END 
SUBROUTINE RB..EAS (IFIL) 

C ROUTINE FOR INTERACTIVE CLOSURE OF FILES 
c 
SINSERT SYSCOW)AIKEYS 
IINSERT •>CD1610N)INOUT 

c 
LOGICAL LOGIC 

IF (IFIL.LT.21) THEN 
IFUHIT=IFIL-4 

asE 
IFUNIT=IFIL-12 

END IF 
LOGIC = CLDSIA(INTS(IFUNIT)) 
IF (.NOT. LOGIC) WRITE (lOUT, 511!1) IFIL 
RETURN 

Sill FORliAT (/lX,'ClOSURE OF UNIT NO',I5,' UNSUCCESSFU....') 
END 
SUBROUTINE REDRDR 

c 
C THIS ROUTINE WOVES THE INPUT AND OUTM VARIAILES IN THE ARRAYS 
C VAR AND RlTS, IN ORDER TO PLACE ANY 'FAILED' SOLUTIONS AT THE 
C END OF THE ARRAYS. THE CURRENT WONTE CARlO SAWPLING SCHEME 
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c ~UIRES THAT ALL SUCCESSFU... SAMPLES BE LISTED CONTIGUOUSLY IN THE REORDR 7 
c OUTPUT ARRAYS. HOWEVER, IT WAY OFTEN BE DESIRED TO SAVE THE FAILED REDRDR 8 

' SAII'I...ES FOR LATER ANALYSIS. REDRDR 9 

' ARRAY CONF IS USED HERE AS TBIPORARY STORAGE DF THE FAILED REORDR " ' SAWPI...E VALUES. REDRDR 11 

' REORDR 12 

IINSERT t)COWUDN}PPARA REDRDR 13 

IINSERT •>COt.IION)PB...Kl REDRDR 14 

IINSERT •>CDWWON)PBLK5 REORDR 15 

IINSERT t)COMWON)PBLK6 REDRDR 16 

SINSERT •>CDUWON)PBLK7 REDRDR 17 
IINSERT •>COWUON)PBLK8 REDRDR 18 

SINSERT •>COWUON)PBLX12 REDRDR 19 

IINSERT •>CDIAIDN)PFLK17 REDRDR " SINSERT SYSTEWS)UTIL)USRLIB>CDWWON)INOUT REORDR 21 

' REORDR 22 

' LOOP WDVES SAMPLES WHICH FAILED TO THE END OF EACH LIST REDRDR 23 

' REDRDR 24 
NSAioiC:MSAW-NliiERR REDRDR " IF (NSAWC.EQ..I) THEN REORDR 28 

WRITE (lOUT, 511) NSAM REORDR 27 
IF (IDAT.GT.I) WRITE (IDUT,SII) NSAW REDRDR 28 

GO TO 2111 REDRDR " END IF R8JRDR " IF (Nl&IERR.Eq.l) GO TO 281 REDRDR 31 

' REDRDR " ' ADJUST INPUT VARIABLE LIST REDRDR " ' REDRDR " IF (NVAR.LT.l) GO TD 1~8 REDRDR 35 

DO 138 l=l,NVAR REDRDR 38 
NF:8 REDRDR " N8:NVLOC(I)-l RBIRDR 38 
DO 118 J:l, MSAM REDRDR " Nl=N8•J REORDR .. 

IF (NERR(J) .~.IJ) GO TO lH REDRDR 41 

IF=NF•l REORDR " CONF(NF)=VAR(Nl) REDRDR " GO TO 118 RBIRDR .. 
'" COIITINUE REORDR " N2=Nl-NF REDRDR .. 

VAR(N2)=VAR(Nl) REDROR 47 

110 CONTINUE REDRDR .. 
NII=NVLOC(I) •NSMK> 1 REDRDR " DC 128 J=l,NLMERR REORDR 58 

K=N8•J REDRDR 51 

VAR(K)=CDNF(J) REDRDR 52 

'" CONTINUE REDRDR 53 

"' CONTINUE REORDR " 1~11 CONTINUE RBIRDR 55 

' REDRDR " ' ADJUST OUTPUT VARIABLE LIST REDRDR 67 

' REDRDR " IF (NSOLN.LT.l) GO TO 198 REDRDR S9 

DO 188 l=l,NSOLN RBIRDR " 
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c 
c 
c 

c 

NF=I 
NB=NSLOC(I)-1 
00 168 J=l, HSAII 

N1=N8•J 
IF (NERR(J) .EQ.I) GO TO 158 

NF=NF+l 
CONF(NF) -:Rl.. TS(Nl) 
GO TO 161 

15!! CONTINUE 
N2=Nl-NF 
Rl TS (N2)=Rl TS(N1) 

161 CONTINUE 
NI=NSLOC(I)+NSAUC-1 
DO 178 J= 1, NIAIERR 

K=III+J 
RI...TS(K)=COHF(J) 

17!! CONTINUE 
181 CONTINlE 
19!! CONTINUE 

PRINT ECHO OF FAILED SAWPLES 

IF (NSAWC. EQ. NSAIII) GO TO 281 
WRITE (lOUT, 51&) NSAIIC, NSAII 
IF (IDAT.GT.B) WRITE (IDAT,511) NSAUC,NSAIII 

2!!8 CONTINUE 

RETURN 
580 FORW.AT (/1X,'u All ',16,' SAWPLES FAILED IN THIS RUN n') 
510 FORW.AT (/IX,'** ',15,' ERROR FREE SAt.IPLFS WERE FOUND OUT OF 1 ,15, 1 

+ TOTAL SAIIIPL.FS COWPUTED ••') 
END 
SUBROUTINE RNGS (IERR,N,NSAW,RNDVAL) 

c 
C SUBROUTINE FOR COWPUTING A RANDOW DISTRIBUTION GIVEN THE 
C DISTRIBUTION TYPE IT, THE DEFINING PARAt.IETERS RP1, RP2, 
C AND RP3. 
C FOR LIWITED DISTRIBUTIONS, THIS ROUTINE ALSO SETS THE EFFECTIVE 
C LOWER AND UPPER LIWITS (VLIWT) ON THE INPUT STOCASTIC VARIABLE. 
C THE VARIAillFS liiiN AND IAIAX, RETURNED FROW THE DISTRIBUTION 
C GENERATING ROUTINFS, ARE USED FOR THIS. 
c 

N = INPUT VARIAillE Nll!BER 
NSAW = NliiBER OF SAWPLFS TO GENERATE 

c 
c 
c 
c 

RNDVAL = OUTPUT VECTOR FOR THE DISTRIBUTION GENERATED 

UNSERT t}COir&ION}PPARA 
IINSERT t}COIAION}P8lK13 
JINSERT •>COIAION}P8lK15 
IINSERT t}COIAION}P8LK16 
I!NSERT •>CDir&ION}P8LK18 
IINSERT SYSTEWS>UTIL}RANDOt.I)COir&ION)STRATI 
IINSERT SYSTEWS)UTIL)RANDOW>COWMON)ULIWTS 
c 

B. 74 

REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REORDR 
REORDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REORDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
REDRDR 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 

51 

" 63 
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DIWEMSION RNGS " RNOVAI... (NSAII} RNGS 25 

DATA RNGS 25 

• IONE/1/ RNGS 27 

c RNGS " RP1=PAR(N,1) RNGS " RP2=PAR(N,2) RNGS " RP3=PAR(N,3) RNGS 31 

c RNGS 32 

IT =ITYPE(N) RNGS 33 

AIIIIN=VLIW(N, 1) RNGS " AliAX=VLIW(N,2) RNGS 35 

c RNGS " c OPEN EXTERNAL FILE FOR EXTERNAI...Y DEFINED DISTRIBUTIONS. RNGS 37 

c RNGS " IF ((IT.ME.9).AHD.(IT.NE.11)) GO TO lill RNGS 39 

1=1 RNGS .. 
CALL ASG (I,IERR,INFIL,NWLEN,JJNF(l,N)) RNGS 41 
IF (IERR.NE.I) RETURN RNGS " c RNGS " c PERFORM DATA POINT READ AT THIS POINT RNGS " c RNGS " IF (IT.EQ,.9) GO TO 111 RNGS " CALL RlDAT (IERR,N,NSAIII,RNDVAL) RNGS " CALL RB..EAS (INFIL) RNGS " RETURN RNGS " lill CONTINUE RNGS " c RNGS 51 

c COWPUTE BASE UNIFORM DISTRIBUTION RNGS 52 
c RNGS 53 

CALL U81S (NSAIII,RNDVAL,DSEED,NLEVB..) RNGS " c RNGS 55 
c SAVE STRATIFICATION DIAGNOSTICS RNGS " c RNGS 57 

DO 111 1=1, NLEVB.. RNGS sa 
NPTSPL(I, N)=NSPL(I) RNGS 59 

111 CONTINUE RNGS " c RNGS 61 

c CHOSE DISTRIBUTION RNGS " c RNGS " GO TD (121,131,141,161,161,171,181,210,221,231,241), IT RNGS " c RNGS 65 

c NORWAL DISTRIBUTION RNGS 66 

c RNGS 67 

121 CONTINUE RNGS 66 

IF (ILIW{N) .EQ,.I) THEN RNGS " CALL NORWAL (NS..W,RMDVAL,RP1,RP2) RNGS " RETURN RNGS 71 

aSE RNGS 72 

CALl.. NORWAI...L {NSAW, RNDVAL, RPl, RP2, AlliiN ,AIIIAX) RNGS 73 

RLIW(N;l)=liiiN RNGS 74 

RLIW(N, 2)=IAIAX RNGS 76 

CALl.. NORW.L (IONE,liiiN, RPl, RP2) RNGS 76 

CALL NORMAL (IONE,IAIAX,RP1,RP2) RNGS 77 
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c 
c 
c 

c 
c 
c 

c 

IF (lMIN.GT.lliAX) THEN 
WD::lMIN 
IAIIN:l.I.IAX 

lliAX:WO 

END IF 
VLIIIT (N, l):lMIN 
VLIIIT (N, 2):1.NAX 

GO TO 261J 
END IF 

NATURAL LOGNORMAL DISTRIBUTION 

1311 CONTINUE 

IF (ILIW(N) . EQ.Il) THEN 

CALL LNNORY (NSAW,RNDVAL,RP1,RP2) 
RETURN 

ELSE 

CALL LNNORIL (NSAW,RNDVAL,RPI,RP2,AWIN,AWAX) 
RLIW(N, 1) :lAIIN 
RLIW (N, 2) :l.I.IAX 

CALL LNNDRW (lONE, I.IIIN, RPl, RP2) 

CALL LNNORII (lONE, IAIAX, RPI, RP2) 
IF (liiiN. GT .!..WAX) THEN 

WD:I.AIIN 

lAIIN=IAIAX 
I.AiAX:WD 

END IF 

' ' . VLIWT(N,l):UWIN 
VLIIIT (N, 2) :IAIAX 
GO TO 268 

END IF 

COYWON LOGNORMAL DISTRIBUTION 

141 CONTINUE 
IF (ILIW(N) .EQ.8) THEN 

CALL LOGNORY (NSAM, RNDVAL, RPl, RP2) 
RETURN 

ELSE 

CALL LDGNORIL (NSAW,RNDVAL,RP1,RP2,AWIN,AWAX) 
RLIW(N, I)=lAIIN 
RLIW(N, 2)=IAIAX 

CALL LOGNORM (IONE,lAIIN,RPl,RP2) 

CALL LOGNDRY (IONE,UWAX,RP1,RP2) 
IF (lMIN.GT.UWAX) THEN 

WD::LUIN 

lMIN"'l.I.IAX 
l.UAX:WD 

END IF 
VLIIIT (N, l):lMIN 

VLIIIT (N, 2)=lliAX 
GO TO 268 

END IF 
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c NATURAL LDGUNIFORW DISTRIBUTION RNGS 132 

c RNGS 133 
1511 CONTIMUE RNGS 134 

CALL LNUNIF (NSAW,RNDVAL,RP1,RP2) RMGS "' REIURN RNGS 136 
c RNGS 137 

c CDWYON LDGUNIFORW DISTRIBUTION RNGS 136 
c RNGS 139 

1611 CONTINUE RNGS "' CALL LDGUNIF (NSAW,RNDVAL,RP1,RP2) RNGS 1" 
RETURN RNGS 142 

c RNGS "' c EXPONENTIAL DISTRIBUTION RNGS 1 .. 

c RNGS 145 
179 CONTINUE RNGS "' IF (ILIW(N).~.I) THEN RNGS 147 

CALL DEXPF (NSAM,RNDVAL,RPl) RNGS "' 
RETURN RNGS 140 

ELSE RNGS "' CALL DEXPFl (HSAW,RNDVAL,RPl,AMIN,AioiAX) RNGS 151 
RLIW(N,l)=t.t.IIN RNGS 152 
RLIW(N, 2)=lliAX RNGS 153 
CALL DEXPF (IDNE,I.IIIN,RPl) RNGS 154 
CALL DEXPF (lONE, IAIAX, RPl) RNGS 155 
IF (lJIIN.GT.lliAX) THEN RNGS 156 

WD=lUIN RNGS 157 
lAHN=lliAX RNGS 158 
lliAX=ID RMGS 159 

END IF RNGS 168 
VI...! liT (It, 1) =!All N RNGS 161 
VLIIIT(N, 2)=IAIAX RNGS 162 
GO TO 261 RNGS 163 

END IF RNGS 164 
c RNGS 185 
c UNIFORW DISTRIBUTION RMGS 166 
c RNGS 167 

181 CONTINUE RNGS 166 
DO 191 l=l,NSAI.I RNGS 160 

RNOVAL (I) =RPl•RNDVAL (I)~ (RP2-RP1) RNGS 178 

1!11!1 CONTINUE RNGS 171 
RETURN RNGS 172 

c RNGS 173 
c BERNOULLI DISTRIBUTION RNGS 17< 
c RNGS 176 

21111 CONTINUE RNGS 178 
CALl.. BERNLI (NSAI.I,Rt1DVAL,RP3) RNGS 177 
DO 2111 l=l,NSAN RNGS 176 

RV=RPl RNGS 179 

IF (RNDVAL(I).GT.I.) RV=RP2 RNGS 188 
RNDVAL(I):RV RNGS 181 

2111 CONTINUE RNGS 182 
RETURN RNGS 183 

c RNGS 1" 
c CONFIDENCE FUNCTION ON EXTERNAL FILE RNGS 165 
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c 
2211 CONTINUE 

CAll. R2DAT (IERR,N) 

CALL XUOIST (NS..W, RHOVAL, IUDIST, UDIST (1, 1) , UDIST (I, 2)) 
CALL RaEAS (INFIL) 

RETURN 
c 
c 
c 

DATA POINTS ON AN EXTERNAL FILE (OU&IY STATBIEJr/T) 

c 
c 
c 

c 

2311 CONTINUE 
RETURN 

DISCRETE DISTRIBTUICN 

2411 CONTINI£ 
DO 2511 J;l, NSAI.I 

RNDVAL(I)=RPl 
2511 CONTINUE 

RETURN 

C EHFDRCE UPPER/lOWER LIMITS FOR END POINT LIMITING 
c 

c 

2611 CONTINUE 
NLIW(N,l)=l 
NLHI(N,2)=1 

DO 2811 1=1, NSAll 
A=RNDVAL(I) 

IF (A.GE.AYIN) GO TO 271 
RNOVAL(I)=ANIN 
NLIW(N,l)=NLIW(N,I)~l 

GO TO 288 
2711 CONTINUE 

IF (A.LE.AWAX) GO TO 281 
RNDVAL(I)=1tJI.AX 
NLIV(N,2)=NLIM(N,2)+1 

2811 CONTINUE 

RETURN 
EJ<D 
SUBROUTINE SOLN (IERR) 

C THIS SAMPLE PROIILEll WODaS THE W.SS STORAGE AND RaEASE RATE 
C (STEADY STATE) OF A CONTANINANT, WHICH IS DIFFUSING INTO A BOUNDARY 
C LAYER AWAY FRDW A SOLUBILITY LIIIITED SOURCE. OUTSIDE THE BOUNDARY 
C LAYER, CONVECTION IS ASSUMED TO RBIOVE THE CONTAWINANT AT A FAST 
C RATE. THE WODEL IS ONE DIWEHSIONAL, CARTESIAN DIFFUSION, AND 
C OUTPUT VALUES ARE 'PER SQUARE WETER' OF SOURCE ZONE. 
c 
C INPUT VARIABLES/DATA 
C ICNT 
C IERR 

= DATA SET NUWBER (f OF INPUT VARIABLE UPDATES) 
= ERROR POINTER 

C INDEX = SAMPlE NUWBER OF CURRENT RUN 
c 
C VINPT(l) = WOLECLUR DIRFUSIVITY, WETn2/YEAR 
C VINPT(2) = RETARDATION FACTOR 
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RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
sou~ 

SOLN 
SOLN 

186 
187 

186 
189 

190 
191 
192 

193 

1" 
19S 

196 
197 
196 
199 

2" 
201 
202 
203 

"' 205 

206 

"' 
206 
209 

"' 211 

212 
213 

21< 

215 
216 
217 

218 

219 
220 

221 

222 

223 

2 

' • 
5 

6 

7 

6 
g 

" 11 

12 
13 

" 15 

16 
17 



C VINPT(3) =LAYER IIDTH, WET 
C VINPT{4) =SOLUBILITY, GM/METu3 
c 
C CONSTANTS 
C COKST(l) = HALF LIFE, YEARS. 
C CONST(2) = POROSITY 
c 
C OUTPUT VARIABLES 
C VALU(l) = TOTAL t.IASS CONTAINMENT, <:JIS/METu2 
C VALU(2) = WAXItu.l RaEASE RATE, GWJt.IETu2-YEAR 
c 
IINSERT SYSTEWS)UTIL)PACSTAT)COWWON)PPARA 
SINSERT SYSTEWS)UTIL)PACSTAT)COWWON>PBLK4 
SINSERT SYSTEWS)UTIL>PACSTAT>CDWWON)PBLK6 
SINSERT SYSTEWS>UTIL)USRLIB)COWWON)INOUT 

c 

DATA 
• BETA/1.1 /, 
• E /2.718/ 

IERR=II 
IF (INDEX.GT.l) GO TO liB 

IRITE (IOlfT, 611) 
IF (IDAT.GT.I) WRITE (IDAT,SIII) 
BETA=ALOG(2 .II) /CONST(l) 

100 CONTINUE 
c 

PSI=VINPT(3)tSqRT(BETA•VINPT(2)/VINPT(l)) 
c 

A=EXP( -2 .I•PSI) 
c 

VALU(l)=CONST (2) •VINPT(4)• ( -2. hEXP( -PSI)·A·E) / (PSh (1. B-A)) 
c 

c 
VALU(2)=-CONST(2)•VINPT(4)•VINPT(l)•PSI•(A-E)/(1.11-A) 

RETURN 
511 FORMAT (/lX, 'ONE DIMENSIONAL DIFFUSIONAL RELEASE INTO A BOUNDARY'/ 

•lX, 'LAYER OVER A SOLUBILITY LIMITED SOURCE ZONE.') 
END 

SAMPLE SOLUTION SUBROUTINE 

THIS IS A SAMPLE SOLlfTION ROUTINE FOR PACSTAT. IT USES THE SAME 
INPUT AND OUTPUT VARIABLES AS DOES THE BLOCK DATA ROUTINE ABOVE. 

SUBROUTINE SOLN (IERR) 
c 
C THIS SAliPLE PROBLEM MODELS THE MASS STORAGE AND RaEASE RATE 
C (STEADY STATE) OF A CONTAMINANT, WHICH IS DIFFUSING INTO A BOUNDARY 
C LAYER AIAY FROW A SOLUBILITY LIMITED SOURCE. OUTSIDE THE BOUNDARY 
C LAYER, CONVECTION IS ASSUMED TO REWOVE THE CONTAWINANT AT A FAST 
C RATE. THE WODEL IS ONE DIMENSIONAL, CARTESIAN DIFFUSION, AND 
C OUTPUT VALUES ARE 'PER SqUARE WETER' OF SOURCE ZONE. 
c 
C INPUT VARIABLES/DATA 
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SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOU/ 
SOLN 
SOLN 
SOLN 
SOLN 
SDLN 
SDLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SDLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOUl' 

SOLN2 
SOLN2 

18 

19 

" 21 

22 

" " 26 

" 27 

" " " 31 

32 

" " " " 37 

" 39 .. 
" " 43 

" .. 
" " .. 
" 50 

51 

52 
53 

" 55 

2 

' SDLN2 4 
SOLN2 
SOLN2 ' 6 

SOLN2 7 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 

6 

' 
" 11 

12 

" 14 
16 

18 

17 



C ICNT = DATA SET Nt.AIBER (J OF INPUT VARIAa.E UPDATES) 
C IERR = ERROR POINTER 
C INDEX = SAWPL..E NLUBER OF CURRENT RUN 
c 
C VINPT(1):: WOLECll..AR DIFFUSIVITY, WETu2IYEAR 
C VINPT(2) :: RETARDATION FACTOR 
C VINPT(3) ::LAYER IIDTH, WET 

C VINPT(4) ::SOLUBILITY, IIIIWETu3 
c 
C CO~TANTS 
C CONST(l) = HALF LIFE, YEARS. 
C CO~T (2) :: POROSITY 

c 
C OUTPUT VARIABLES 
C VALU(l) = TOTAL IU.SS CDNTAINWEHT, Gt.ISIWETn2 
C VALU(2) = IIAXIII.U RB..E.ASE RATE, IIIIWETn2-YEAR 
c 
IINSERT SYSTEYS}UTIL}PACSTAT}COWWON}PPARA 
IINSERT SYSTEYS}UTIL)PACSTAT}COWWON}PBLK4 

IINSERT SYSTEWS}UTIL}PACSTAT}COWWON}PBLKS 
IINSERT SYSTEYS}UTIL)USRLIB}COWMON}INOUT 

c 

DATA 

BETA 11.1 I, 
E 12.7181 

IERR=I 
IF (IND£X.GT.l) GO TO 1811 

tRITE (IOUT,Sill) 
IF {IDAT.GT.I) tRITE {IDAT,SIB) 
BETA=ALOG(2.B)ICONST(l) 

110 CONTINUE 
c 

PSI=VINPT(3)•S~RT{BETA•VINPT(2)IVINPT(1)) 

c 
A=EXP( -2. &.PSI} 

c 
VALU ( 1) =CONST (2) •YINPT ( 4) • (-2 . hEXP (-PSI) •A• E) I (PSI• (1.1-A)) 

c 
VALU(2)=-COHST(2)•VINPT(4)•VINPT(l)•PSI•(A-E)I(l.B-A) 

c 
RETURN 

Sill FORWAT (/1X, 'ONE DIWEHSIONAL DIFFUSIONAL RB..E.ASE INTO A BOUNDARY' I 
•lX, 'LAYER OVER A SOLUBILITY LIWITED SOURCE ZONE.') 

END 

SUBROUTINE SORT (N,A) 

c 
C SORT IS A SIWPLE SHB..L SORT. 

C ITEYS ARE SORTED IN ASCEHDII«l ORDER. 

c 
C A IS THE ARRAY OF ITEYS TO SORT. 

C N IS THE NUUBER OF ITEMS IN ARRAY A. 

c 
Dlt.IEHSION 
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SOLN2 
SOLN2 
SOU\2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 

SOLN2 
SOLN2 

SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SCLN2 

SOLN2 
SOLN2 
SDLN2 

SOLN2 
SOLN2 
SOLN2 
SCLN2 
SOLN2 
SOLN2 

SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLH2 

SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 
SOLN2 

SOLN2 
SORT 
SORT 
SORT 

SORT 
SORT 
SORT 
SORT 
SORT 
SORT 

18 

19 

" 21 

22 

23 ,. 
25 

" 27 
28 

29 

" 31 

32 

33 

" " 36 

37 

38 
39 .. 
H ., 
" .. 
" 46 

H .. 
" " 51 

52 
53 

" 55 

" 57 

" 59 

" 61 

" 2 

3 

' 
' 
' 7 
8 

9 

18 



c 

~ A(l) 
IF (~.LT.2) RETURN 
ID=N 

11!11!1 CONTINUE 
I(}.:ID/2 
IIJ:1 
GD TO 121!1 

111!1 CONTINUE 
IB=IB~1 

I'\,_(18. LE. ID) GO TO 121!1 
IF (IO.GT 1) GO TO 168 
RETURN 

12fl CONTINUE 
l=IB 

1311 CONTINUE 
K=I~ID 

IF (A(I) .LE.A(K)) GO TO 161 
T=A(K) 
A(K)=A(I) 
J=l 

141!1 CONTINUE 
K=J-ID 
IF (K.LT.1) GO TO lSI 

IF (T.GT.A(K)) GO TO 151 
A(J)=A(K) 
J=K 
GO TO 141 

156 CONTINUE 
A(J)=T 

160 CONTINUE 
I=I~ID 

IF (I~ID.LE.N) GO TO 136 
GO TO 116 
END 
SUBROUTINE STATOT 

C THIS ROUTINE CALLS LIBRARY ROUTINE STATS TO COYPUTE THE YEAN, 
C YEDIAN, STANDARD DEVIATION, AND SKEJNESS FOR THE INPUT AND OUTPUT 
C VARIABLE DISTRIBUTIONS WHICH HAVE BEEN GENERATED. DIAGNOSTICS FOR 
C INPUT VARIABLE STRATIFICATION, AND YAXIYUY LIKELYHDOD ESTIMATORS 
C ARE ALSO GENERATED. 
C ALL OF THESE DIATNOSTICS ARE PRINTED TO THE OUTPUT PRINT FILE 
C OR USERS TERWINAL BY THIS ROUTINE. 
C DATA FOR STRATIFIED SAWPLING IS PRINTED ONLY WHEN MORE THAN 
C ONE LEVB. OF SAWPLING HAS BEEN CHOSEN. 
C THE DATA IN ARRAYS VAR AND RLTS ARE TRANSFERED TO ARRAY CONF 
C PRIOR TO CALL ROUTINE STATS THIS AVOIDS A PRINE PAGING ERROR. 
c 
C uu THIS ROUTINE SORTS THIS INPUT AND OUTPUT VARIABLE ARRAYS 
C '''' IN ASCENDING ORDER, VIA A CALL TO SUBROUTINE ~SORT. 
c 
SINSERT •>COIAION)PPARA 
SINSERT •>COIAION)PBLKl 
IINSERT •>COYWON>PBLK3 
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SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 

SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
STATOT 
ST.o\TOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATOT 
STATDT 
STATOT 
STATOT 
STATOT 

11 

12 
13 

14 
15 

15 

17 
15 

19 

" 01 

22 

23 

" 25 
25 
27 

28 
29 

" 31 

32 
33 

34 

35 

35 
37 

38 
39 

" 41 

" " " ' 3 

' 
5 
5 

7 

5 

9 

10 

11 

12 
13 

14 
15 

16 
17 

18 

19 

" 21 



IINSERT •>CDIAION)PB...K6 STATOT 22 

IINSERT •>COIAION)PBLK8 STATOT 23 

IINSERT •>COYWON)PB...K7 STATOT " IINSERT •>COYWON)PBLKS STATDT 25 
IINSERT •>COYWON)PB...Kll STATOT 25 

IINSERT •>COYWON)PBLK13 STATOT 27 

IINSERT •>COYWON)PBLK16 STATOT 25 

IINSERT •>COYWON)PB...K11 STATOT " IINSERT SYSTEWS)UTIL)USRLIB)COWUON)INOUT STATOT " REAL, a STATDT 31 • 
• A,B,BASEXP STATDT 32 

DHIENSION STATOT 33 

RD(2), Rl.l(2) STATOT " CHARACTER• I STATOT 35 

ANS STATDT 36 
DATA STATOT 37 

• BASEXP/2.31300/ STATOT 36 
c STATOT " c SEf OUTPUT UNIT NI.-'IBER STATDT .. 
c STATOT " III=IDAT STATOT " IF (IOAT.EQ.I) III=IDUT STATOT " c STATOT .. 
c ••••• INPUT DISTRIBUTIONS ''''' STATOT " c STATDT " IF (NVAR.LT.l) GO TO 1.411 STATDT 47 

DO 131 N=1,NVAR STATOT .. 
N1=NVLOC(N)-1 STATDT " DO 1811 J:1,MSMIC STATDT " K=J•Nl STATOT 51 

CONF(J)=VAR(K) STATOT 52 

'" CONTIU STATOT " CALL STATS (NSMIC ,CONF, VWIN(N), VliAX(N), VAVG(N), VSTD(N) , VSKW (N)) STATOT " c STATOT " c INPUT VARIABLE SORT AND WEDIAN COWPUTATION STATOT " c STATOT 57 

VWED(N)=II. STATOT 58 

CALL Q.SORT (NSAl«:,CONF) STATOT 59 

IF (NSAMC.LT.11) GO TO 111 STATOT " I=NSAMC/2 STATOT 51 

J=I STATOT " IF (WOD(NSAMC,2) .EQ.I) J=J•1 STATOT 63 

VWED(N)=(CONF(I)•CONF(J))/2.1 STATOT .. 
"' CONTINUE STATOT 65 

DO 121 J=l,NSAMC STATOT " K=N1•J STATOT 67 

VAR(K)=CONF(J) STATOT 68 

"' CONTIU STATOT 69 

138 CONTINUE STATOT " 1.48 CONTINUE STATOT 71 

c STATCT 72 

c '"" OUTPUT DISTRIBUTIONS '"" STATDT 73 

c STATDT " IF (NSOLN.LT.1) GO TO 191 STATOT 75 
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DO 181 N=1,NSDLN STATOT 75 

FAVG(N)=Rl TS(NSLOC(N)) STATOT 77 
FWED(N)=B.B STATOT 75 

FSTD(N)=II.B STATOT 79 

FSKW{N)=I.I STATOT " IF (NSAIK:.LE.1) GO TO 1811 STATOT 81 

c STATDT 82 

Nl,NSLOC(N)-1 STATOT 83 

DO lSI J=1,NSAUC STATOT " K=J~Nl ST.'ITDT 85 

CONF(J)"RL TS(K) ST.'ITOT " "' CONTINLE ST.'ITDT B7 
C.IJ...L ST.'ITS (NSAUC,CONF ,Ft.IIN (N) , FW.I.X(N), F.'IVG(N) ,FSTO(N), FSKW (N)) ST.'ITOT 88 

c ST.'ITDT 89 

c OUTPUT V.'IRI.'IBLE SORT .'IND WEDI.'IN COWPUT.'ITION STUDT " c ST.'ITOT 91 

C.IJ...L QSORT (NSAUC,CONF) ST.'ITDT " IF (NSAUC.LT.111) GO TO 1611 ST.'ITOT 93 

I=tiSAUC/2 ST.'ITDT " J=I ST.'ITOT 95 
IF (WOD(NSAUC,:Z) .EQ.II) J=J~l ST.'ITOT " FWED(N)=(CONF(I)~CDNF(J))/2.11 ST.'ITOT 97 

"' CONTI HUE ST.'ITOT 98 

DO 171 J=1,NSAUC ST.'ITDT " K=Nl~J ST.'ITOT 1 .. 
RLTS (K)=CONF (J) STATOT 101 

m CONTINI.E ST.'ITDT 182 
181 CONTINUE STUDT !03 
1911 CONTINUE ST.'ITOT 104 

c ST.'ITOT 185 
c PRINT V.IJ...UES TO OUTPUT FILE OR USER'S TERMIN.IJ... ST.'ITOT !06 
c STATOT 107 
c INPUT V.'IRIABLE ST.'ITISTICS ST.'ITOT !06 
c STUDT 109 

IF (NV.'IR.LT.l) GO TO 330 ST.'ITDT "' IEXT=l STATOT 111 

WRITE (III,SIII) STATDT 112 
WRITE (III, Sill) STUDT 113 
DO 211 N=l,NVAR STATOT 114 

WRITE (III, S21l) VLA8B..(N), WIN (N), VJ.I.I.X(N), VAVG(N) , 'AIED(N), STATOT 115 
• VSTD(N), VSKW(N) STATOT 116 

IF ((ITYPE(N).NE.9).AND.(ITYPE(N) NE.lll)) IEXT=II STATOT 117 
2111 CONTINUE STATOT 116 

c STATDT 119 
c COWPUTE WAXIWUW LIKB..IHODO ESTIWATDRS FOR INPUT STATOT 120 
c VARIABLES (ONLY FOR INTERN.'ILY DEFINED VARIABLES). STATOT 121 
c STATOT 122 

IF (IEXT.EQ.l) GO TO 331 STATOT 123 
WRITE (111,5311) ST.'ITOT 12' 
ISTAR::I! STATOT 125 
DO 3211 N:-1, NVAR STATOT 126 

ANS=' ' STATOT 127 

IF (ILIW(N) .NE.B) THEN STATOT 128 

ANS='•' STATOT 129 
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ISTAR=l STATOT 138 
EHDIF STATOT 131 
Nl=NVLOC (N) STATOT 132 
N2=Nl•NSAWC·l STATOT 133 
N3=Nl-1 STATOT 134 
Rt.l(l)=PAR(N,l) STATOT 135 
RII(2)=PAR(N, 2) STATOT 136 
GO TO (211,221,221,261,251,261,271,281,321,321,311), ITYPE(N) STATOT 137 

c STATOT 136 
c '""""- STATOT 139 
c STATOT 140 

210 CONTIU STATOT 141 
RO(l)=VAVG(N) STATOT 142 
R0(2)=VSTO(N) STATOT 143 
1=2 STATOT 144 
GO TO 311 STATOT 145 

c STATDT 146 
c LDGNORIW. STATDT 1H 
c STATOT 148 ,, CONTINUE STATOT 149 

A=l.IDI STATOT 160 
IF (ITYPE(N) .EQ,.3) A=BASEXP STATOT 151 
B=I.IDI STATOT 162 
DO 231 K=l, NSAWC STATOT 153 

J=K•N3 STATOT 154 
B=B•DBLE(ALOG(VAR(J)))/A STATOT 155 

"' CONTINUE STATDT 166 
RD(l)=SNGL(B)/FLOAT(MSAWC) STATOT 157 
B=il.IDI STATOT 158 
DO 241 K=l,NSAWC STATOT 159 

J=K•N3 STATOT 160 
B=B•DBLE((ALDG(VAR(J))/A-RD(1))••2) STATDT 161 

"' CONTINUE STATOT 162 
RD(2)=SQRT(SNGL(B)/FLDAT(NSAUC)) STATDT 163 
1=2 STATDT 164 
GO TO 311 STATDT 165 

c STATOT 166 
c LDGUNIFDRt.l STATOT 167 
c STATDT 166 

258 CONTINUE STATDT 169 
A=l.8Dtt STATOT 170 

IF (ITYPE(N) .EQ,.S) A=BASEXP STATOT 171 

RD(l)=ALOG(VAR(Nl)) /SNGL (A) STATOT 112 
RD(2)=Al0G(VAR(N2))/SNGL(A) STATOT 173 

1=2 STATOT 174 
GO TO 311 STATOT 175 

c STATOT 176 

c EXPONENTIAL. STATOT 177 

c STATOT 178 

"' CONTINUE STATOT 179 

RD(l)=VAVG(N) STATOT 188 

Rll(l)=l.I/PAR(N,l) STATDT 181 

1=1 STATOT 182 

GO TO 311 STATOT 183 
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c STATOT 18< 

c UNIFORM STATOT 185 

c STATDT 186 

270 CONTINUE STATOT 187 

J=NVLOC (N) STATOT 188 

RD(l)=VAR(Nl} STATOT 189 

RD(2)=VAR(N2) STATDT 190 
1=2 STATOT 191 
GO TO 311 STATOT 192 

c STATOT 193 

c BERNOllll STATOT 194 
c STATOT 195 

"' CONTINUE STATOT 196 

RM(l)=PAR(N,3) STATOT 197 
IF ( (VAR (Nl) . EQ.. VAR(N2)) . OR. (NSAMC .l T. 2)) THEN ST.o\TCT 196 

RD(l)=lUI STATOT 199 

1=1 STATOT '" GO TO 311\1 ST,\TOT 201 
END IF STATOT "' A=VAR(Nl) STATOT '" K=il STATOT "' "' CONTINUE STATOT '" K=K•l STATDT '" J=N3•K STATDT 207 
IF (A.GE.VAR(J)) GO TO 291 STA.TOT '" RD(l)=(FLOAT(K)-1.5)/FLOAT(NSAWC) STATOT '" 1=1 STATOT "' GO TO 311 STATOT "' c STATOT "' c CONSTANT STATOT "' c STATOT '" '" CONTINUE STATDT "' RD(I)=VAR(Nl) STATDT 216 
1=1 STATOT 217 

c STATOT 218 

"' CONTINUE STATOT "' IF (I.GT.I) THEN STATOT "' WRITE (111,541) VLABEL(N),ANS,RO(l),RD(2),RM(l),RW(2) STATOT '" asE STATOT '" WRITE (III,6SB) VLABEL{N),ANS,RD(l),R~(l) STATOT '" END IF STATOT '" 3211 CONTINUE STATOT "' IF (ISTAR.NE.I) WRITE (111,6511) STATOT "' 3311 CONTINUE STATOT "' c STATOT "' c OUTPUT VARIABLE STATISTICS STATOT "' c STATOT "' IF {NSOLN.LT.l) GO TO 361 STATOT '" WRITE {111,571) STATOT "' WRITE (III,6U!I) STATOT '" DO 348 N=l,NSDLN STATDT '" WRITE (III,68fl) PLABEL(N) STATOT '" WRITE (III,S9fl) FWIN(N),FWAX(N),FAVG(N),F~ED(N),FSTD(N),FSKW(N) STATOT '" 341! CONTINUE STATOT 237 
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3511 CONTINUE STATOT 238 
c STATOT 239 
c PRINT Hl.MBER OF RANDOII SAMPLES REJECTED DUE TO LIIITS STATOT "' c STATOT 241 

IF (NVAR.LT.1) GO TO 421 STATOT 242 
DO 3811 N=l I NVAR STATDT 243 

IF (Iliii(N).Eq.ll) GO TO 3811 STATDT 244 
IF ((II..III(N,1).EQ;.I).AND.(NLIW(N,2).EQ;.il)) GO TO 3811 STATOT 245 

WRITE (IOUT,SIIII) VLABEL(N) STATOT 246 
IF (IDAT.NE.II) WRITE (IDAT,Sill) VLABEL(N) STATOT 247 

IF (NLIW(N,l).EQ;.II) GO TO 3611 STATOT 248 
WRITE (IOUT,6111) NLIW(N,l) STATOT "' IF (IDAT.NE.II) WRITE (IDAT,Slll) NLIW(N,l) STATOT "' "' CONTINUE STATOT 251 

IF (NLIW(N,2) .EQ;.I) GO TO 3711 STATDT 252 
WRITE (IOUT,628) NLIW(N,2) STATOT 253 
IF (IDAT.NE.I) WRITE (IDAT,628) Nliii(N,2) STATDT 2" 

370 CONTINUE STATOT 255 
388 CONTINUE STATDT 256 

c STATDT 257 
c STRATIFIED SAWPI..ING DIAGNOSTICS STATOT 258 
c STATOT 259 

IF ((NLEVEL.LT.2).0R.(IDAT.EQ;.B)) GO TO 411 STATOT 260 
WRITE (IDAT,6311) STATOT 261 
DO 4111 N=1, NVAR STATOT 282 

IF (ITYPE(N). EQ.. NTYPE) GO TO 41!111 STATOT 263 
IF (ITYPE(N).Eq.liJ) GO TO 411 STATOT 264 
K=NLEVEL STATDT 265 
IF (K.GT.lll) K=ll STATOT 266 
WRITE (IDAT,648) VLABEL(N),(NPTSPL(I,N),I=l,K) STATOT 267 
IF {K.Eq.NLEVEL) GO TO 411!1 STATOT 266 

398 CONTINUE STATCT 269 
J=K•l STATCT "' K=K•11 STATOT 271 
IF (K.GT.NLEVa) K=NLEVEL STATOT 272 

WRITE (IDAT,8511) (NPTSPL(I,N),I=J,K) STATOT 273 
IF (K.LT.NLEVEL) GO TO 391 STATOT "' '" CONTINUE STATOT 276 

411 CONTINUE STATOT 276 
c STATOT 277 

421 CONTINUE STATOT 276 
RETURN STATCT 279 

51!11 FORMAT (//1X,'••--- SAWPLE DIAGNOSTICS, INPUT DISTRIBUTIONS') STATOT 260 
S11 FORMAT (/T19. 'WIN.' T311' 'WAX'' T411, 'WEAN. I TSl I 'liED IAN I I TSl, 1 STND DEV STATCT 261 

•' ,T72, 'SKEWNESS') STATCT 262 
5211 FORMAT (lX,A12,1X,lPE11.3,S(lX,Ell!l.3)) STATOT 263 
5311 FORMAT (//lX,'••--- WAXIIIUU LIKELIHOOD ESTIWATORS FOR INPUT DISTRI STATOT 264 

•ElUTIONS' /T24 I 'COWPUTED VALUES' I TS2, 'EXPECTED VALUES I /3X, 'VARIABLE' STATOT 265 
•, T211, 'PARAYETER 1', T33, 'PARAIIETER 2' ,T48, 'PARAYETER 1' ,T61, 'PARAUE STATOT 266 

•TER 2') STATOT 267 

6411 FORMAT (1X,A12,3X,Al,T21!1,1PE11.3,3X,E18.3,T48,E18.3,T6l,Elll.3) STATDT 268 
sse FORMAT (IX, A12, 3X, At, 1211, tPElB 3, T4B, Eli!. 3) STATOT 269 

SSI FORMAT (T33, '• INDICATES EHDPOINT LIWITING WAY WOVE THE '/T35,'DIS STATDT 290 
•TRIBUTION AWAY FROII THE EXPECTED VALUES.') STATOT 291 
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&78 FORMAT (1/lX,'n--- SAMPLE DIAGMOSTICS, OUTPUT DISTRIBUTIONS') STATOT 292 
&88 FORMAT (1X,A32) STATOT 293 
591 FORMAT (1X,13X,1PE11.3,6(1X,E18.3)) STATCT 294 
688 FORMAT (//3X, 'FOR THE DISTRIBUTION IN ',A12) STATOT 296 
618 FORMAT (3X,16,' RANDOM SAMPLES IERE BELOI THE LOIER LIMIT, AND SET STATOT 298 

~ TO THAT LUIIT. ') STATOT 297 

628 FORMAT (3X,I6,' RANDOM SAMPLES IERE ABOVE THE UPPER LIMIT, AND SET STATOT 298 
.. TO THAT LIWIT. ') STATOT 299 

638 FORMAT (///7X,'STRATIFIED SAMPLING DIAGNOSTICS'//lX, 'VARIABLE' ,17X STATOT "' .. , 'NIAIBER OF SAMPLES CHOSEN FROM EACH LEV B..') STATOT 301 
648 FORMAT (1X,A12,2X,18(1X,I5)) STATDT 302 
658 FORMAT (15X,l8(1X,I5)) STATDT "' 

'"' STATOT "' SUBROUTINE SlATS (N,RNDVAL,AMIN,AMAX,AMEAN,STDEV,SKEJ) SlATS 2 
c STATS 3 

c THIS ROUTINE COMPUTES THE WINIWUW, WAXIWUW, WEAN, STANDARD STATS ' c DEVIATION, AND SKEWNESS FOR THE DATA SET STORED IN VECTOR RNDVAL. SlATS ' c STATS 6 

REAL•B STATS 7 

• A,AVG,B,BSAY,C,CSAY,D,BASEXP SlATS 8 

DIMENSION SlATS 9 

• RNDVAL(N) SlATS " DATA SlATS 11 

• BASEXP/2. 38300/ SlATS 12 

c SlATS 13 

c STATS " BSAIII=DBLE(FLOAT(N)) SlATS 15 

CSAW:BSAM•l.800 STATS 16 
c SlATS 17 

AMEAN=RNDVAL (1) SlATS 18 
STDEV:8.8 SlATS " SKEI=I.I SlATS 28 

IF (N.LE.l) GO TO 498 SlATS 21 
c STATS 22 

c COWPUTE AVERAGE, WIN AND WAX VALUE STATS 23 

c SlATS " AMAX:RNOVAL(l) STATS 26 
AWIN=AIUJC STATS 26 

AVG=DBLE(AWAX) STATS 27 

DO 188 1=2,H SlATS 26 
RV:RfjQVAL(l) STATS 29 
AVG:AVQ .. QBLE(RV) STATS " IF (RV.LT AlliiN) AWIN=RV STATS 31 

IF (RV.GT AWAX) AWAX=RV SlATS 32 

188 CONTINUE SlATS 33 

AVG=AVG/BSAM SlATS " AMEAN=SNQ...(AVG) SlATS " c STATS 38 

c COMPUTE STAND DEV AND SKEWNESS STATS 37 

c STATS 38 
8=8 800 SlATS 39 

C=8.800 STATS " DO 118 l:l,N STATS " A=AVG-DBLE(RNDVAL(I)) SlATS " 
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c 

C• 
c. 

B=B•A•A 
C=C·A•A•A 

111 CONTINUE 
STOEV=SHGL(DS~RT(BICS~) 

SKEI=SNGL((OABS(CICSAW))••I.8883333DIJ) 
IF (C.LT.I.IDIJ) SKEI=-SKEI 

4911 CONTINUE 
RET\JRN 
END 
REAL FUNCTION U11 ( DSEED ) 

Ct PURPOSE: 

C• 
C• THIS FUNCTION GENERATES A REAL.t4 RANDOlf UNIFOR!r1{11,1) VARIATE 
C• GIVEN AN INITIAL VALUE OF THE SEED, DSEED. THE INPUT SEED 
Ct IS UPDATED TO A NEI SEED USING A LINEAR CONGRUENTAL WETHOD. 
C• 
C• CURRENT USAGE IS FOR THE PRIWE 7611, 32 BIT WORD LENGTH. 
C• 
Ct DSEED = REALtB SEED FOR RANDOW Nl.IIBER GENERATOR. lliST BE BETlEEN 
C• ONE AND TlD TO THE THIRTY FIRST POWER. 
c. 
C• REFERENCE: 
c. 
Ct LEIIS, GOODWAN, AHD WILLER (1989). "A PSBJOD-RANDOW Nl.IIBER 
C• GENERATOR FOR THE SYSTBII3881 ' IBII SYSTEioiS JOURNAL, VOL. a, 
Ct NO. 2, PP. 138-145. 
c. 
C• 

c 

c 

c 

c 

c 

REAL.t8 8, W, DSEED 

DATA B / 18817.1D•III I 
DATA WI 2147483847.10·11 / 

DSEED = DINT( DIIOD(B•DSEED,W) ) 

U£11 = SNGL( DSEED/W ) 

RET\JRN 
END 
SUBROUTINE UI1S (N,RNOVAL,DSEED,m..EVa} 

C THIS ROUTINE COYPUTES A VECTOR OF RANDOILY GENERATED NLIIBERS ON 
C THE INTERVAL 1!,1 , WITH STRATIFICATION. STRATIFICATION IS IGNORED 
C IF ONLY ONE LEVa. IS REQUESTED. 
C STRATIFICATION IS 'CHECKED', BUT NOT ACTED UPON UNTIL AT LEAST 
C HALF OF THE CHOSEN LEVB..S ARE Fl.ll. THIS MAKES THE ROUTINE RUN 
C t.IODERATB.. Y FAST FOR THE MAJORITY OF THE TIWE, SLOWING TO ENSURE 
C STRATIFICATION ONLY ON THE LAST FEI DATA POINTS COLLECTED. 
c 
C DSEED "' REAL•B SEED FOR RANDOW NlliBER GENERATOR. IIJST BE BETlEEN 
C ONE AND 110 TO THE THIRTY FIRST POWER. 

B.SS 

STATS 
STATS 
STATS 
STATS 
SlATS 
STATS 
STATS 
STATS 
STATS 
STATS 

"'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' "'' UBl 

"'' UOl 
UO!S 
UO!S 
UO!S 
UO!S 
UO!S 
UO!S 
UO!S 
UB1S 
UO!S 
UO!S 
UO!S 
UO!S 

" .. 
" " " " " " 51 

52 , 
3 

• 
5 
6 

7 

8 

' 
" 11 

12 

13 

" 15 

18 

17 
18 

19 

28 
21 , 
" " " 28 
27 

28 

" " 31 

32 

33 , 
3 

• 
6 
6 

7 

8 

' 
" 11 

12 

13 



c N = THE NLUBER OF RANDOW VALUES TO GEHERATE. ""' 14 

c MLEVB.. =THE JUIBER OF LEVB..S OF STRATIFICATION DESIRED. LO!S 15 

c RNDVAL: THE RErURNED VECTOR OF RAHDOW VALUES. UO!S 15 

c """ 17 

c WAXLEV = WAX LEVB..S OF STRATIFICATION PERWITIED. A PARAMETER LO!S 15 

c SET IN COIAIDN BLOCK (INSERT) STRATI. l.015 19 

c NRll = CDlJITER OF THE NIAIBER OF FILLED LEVB..S. L015 " c NL = LEVEL POINTER FOR STARTIFIED SAWPLING. Ul!lS 21 

c NLUIIT = NUUBER OF POINTS PER LEVEL. l.015 22 

c THIS IS DECREMENTED BY ONE WHEN NFLU REACHES THE l.015 23 

c RBIAINDER TERM WOD(N,NLEVB..) : NXCESS. L015 " c NSPL(NL) = CURRENT li.UBER OF SAYPI...E POINTS TAKEN FROW LEVa NL. Ul!lS 25 

c AVAILAIILE Til THE USER lliR!IUGH COt.IION II...DCK STRATI. U81S 25 

c NXCESS = NI.AIBER OF EXCESS POINTS TO BE DISTRIBUTED AMDUNG THE L01S 27 

c NLEVB.. STRATIFICATION LEVB..S. l.015 28 

c l.015 29 

IINSERT t}COWUON)STRATI l.015 " c l.015 31 

DOUBLE PRECISION L015 " • DSEED L01S 33 

DIWENSION L015 " • RNDVAI...(N) U815 35 

c U81S 38 

c CHECK USER INPUT, SET POINTERS L01S 37 

c L015 38 
IF ( (DSEED. LT. 2. IJDI) . OR. (DSEED.GT. 2. IE•9)) DSEED:2 .IIE•6 U81S 39 

IF (NLEVB... GT.liAXI...EV) I«...EVa::ltiAXLEV U815 .. 
IF (NLEVB...GT.N) NLEVB..=N L01S 41 

NLII.nT =N/NLEVa L015 " NXCESS=MOD(N,NLEVEL) L01S " IF (NXCESS.GT.B) NLIMIT=NLIMIT+l L015 " NFI..LL:B U81S " DO liB l=l,NLEVEL "'" " NSPL(I)=B 1.015 47 

1118 CONTINUE L01S " c l.015 " c LOOP ON THE RANDOM Nl.UBERS TO GENERATE l.015 " c l.015 51 
DO 188 1=1,N UIHS 52 

110 CONTINUE U815 " A=Ufll (DSEED) U81S 54 

IF (NLEVEL.~.l) GO TO l7il l.015 56 
c L015 S6 
c IF OVER HAlF OF THE LEVELS ARE FUJ.., L015 57 
c GO TO A DIFFERENT ALGORITHM L01S 58 
c U815 59 

IF (NR.U. QT. NLEVEL/2) GO TO 128 L015 .. 
c L01S 61 
C------------------------------------------------------------- l.015 62 
c FAST ALGORITHM. COMPUTE RANDOW NUWBER, AND CHECK IF L01S 63 

c ITS LEVEL OF STRATIFICATION IS ALREADY R.U. GET NEJ L01S 64 

c RANDOM NUWBER IF THAT LEVEL IS R.U. L015 65 

c L01S " HL=IFIX(AtFLOAT (NLEVEL)) + 1 U81S 67 
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IF (NSPL(NL) .GE.NLIWIT) GO TO 118 U015 .. 
c U015 69 

c JNCRBIENT COUNTER AND SAVE VALUE U015 " c U015 71 

GO TO 168 U015 72 
c U015 73 

(------------------------------------------------------------- U015 " c ~·~· ALGORITHW FOR OVER HALF THE LEVB..S Flll .... \JB15 16 
c U015 75 

c SLOW ALGORITIII. RANDOWLY LOCATES AN EWPTY STRATIFICATION U015 77 

c LEVB.. AND FORCES NEW RANOOW NIAIBER TO BE IN THAT LEVB... U015 78 

c U015 79 
128 CONTINUE U015 .. 

c U015 81 
c FINO A LEVB.. AT RANDOW WHICH IS NOT FILLED U015 82 

c \.1!15 83 

W=IFIX(A•FLOAT(NLEVB..-NFlll))•1 ''"5 " 1«...=11 UII1S " 00 131 J=l,NLEVB.. U015 .. 
K=J U015 87 
IF (MSPL(J).LT.NLIWIT) NL=NL•l U015 " IF (NL. EQ.. W) GO TO Ull U015 69 

138 CONTINUE UO!S " STOP 'UI1S' U015 " "' CONTINUE \.1!15 " NL=K U015 " c U015 " c CDWPUTE EHDf'DINTS FOR THAT LEVB.. AND UO!S 96 
c FIND A RANDOW VALUE WITHIN THAT LEVB... UO!S " c U015 97 

B=FLDAT(NL-1)/FLDA.T(NLEVB..) U015 98 

T=FLDAT(NL)/FLIIAT(NLEVB..) U015 99 

A=B•UIJl (DSEBl) • (T-B) U015 1" 
C------------------------------------------------------------- UO!S 181 
c UO!S 182 
c INCRBIEHT f ITBIS IN CURREHT LEVB.., CURRENT VARIABLE UO!S 103 

c UO!S 18. 
158 CDNTINUE UO!S 185 

NSPL(NL)=NSPL(NL)•1 UO!S "' c UO!S 107 

c CHECK TO SEE IF f ITBIS THIS LEVB.. HAS REACHED LHIIT UO!S 188 
c UO!S 189 

IF (NSPL(HL).LT.NLIWIT) GO TO 1711 UO!S 118 

c UO!S 111 

c INCRBIENT f Flll LEVB..S COUNTER "'" 112 

c UO!S 113 

NFlll=NFlll•1 UO!S 1l4 

c UO!S 115 

c IF f Flll LEVB..S = NlliBER OF EXCESS LEVaS, IIJST UO!S 118 

c DECRBENT PERWISSABLE LEVB.. SIZE, AND RE-COUIIT ''"5 117 

c THE NlliBER OF F\l..L LEVELS. UO!S 118 

c UII1S 119 

IF (NFlll.NE.NXCESS) GO TO 1711 UO!S 120 

Nllt.IIT=NLIWIT-1 UO!S 121 
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"' c 

DO 161 J=l, NLEVa 
IF (NSPL(J).EQ.NLIMIT) MFULL=NFUll•l 

CONTINUE 

c SET THE RANDOM VARIABLE INTO THE OUTPUT ARRAY 

c 

c 

1711 CONTINl£ 
RNDVAL(I)=A 

180 CONTINUE 

RETURN 
El<D 
SUBROUTINE VARSET (IERR) 

C THIS ROUTINE COIFIJTES THE RANDOW INPUT VARIABLES VALUES FROW 

C THE SPECIFIED DISTRIBUTIONS. 
c 
C NOTE THE RANDOM DATA IS FIRST PLACED INTO ARRAY CONF BY THE 
C RANDOW NI.MBER GENERATDR ROUTINES. THE DATA IS THEN WDVED INTO 
C THE STORAGE ARRAY VAR. THIS TECHNI~UE IS REQUIRED BY VIRTUAL 
C WBIORY COWPI.ITERS, TO ENSURE PRDP£R PAGING OF THE DATA, WHEN THE 

C PARAWETER !SIZE EXCEEDS THE PAGE SIZE. 
c 
SINSERT t)COIMJN)PPARA 
SINSERT t)COIAION)P!I..Kl 

SINSERT •>COIAION)PIILK6 
SINSERT •>CDIAION)PIILK8 
IINSERT •>CDIAIDIOPBLK17 

c 
LOOP ON THE NUWBER OF VARIABLES c 

c 
c 

COMPUTE A RANDOM SAMPLE SET FOR EACH VARIABLE 

c 

IERR=Il 
DO 111 N=l,NVAR 

CALL RHGS (lERR, N, NSAW, CONF) 
IF (IERR. NE.I) RETURN 

J=NVLOC(N)-1 

DO 1011 I=l,NSAY 
K:I•J 

VAR(K)=CONF(I) 
1111 CONTINUE 
1111 CONTINUE 

RETURN 
END 
SUBROUTINE WHEADR (IFLO, IERR) 

C THIS ROUTINE WRITES FILE HEADER RECORD(S) TO THE BINARY DATA 
C FILES ASSOCIATED WITH THE WAGNUW AND CHAINT PRCGRAWS. THE FIRST 
C RECORD CONTAINS INFORMATION CONCERNING THE IDENTITY OF THE CURRENT 
C FILE. THE SECOND RECORD, IF NEEDED, CONTAINS A BRIEF SUWWARY OF 
C THE FILES WHICH WERE USED AS SOURCE DATA FOR THE Rlh'l WHICH CREATED 
C THE CURRENT FILE. 
c 
C--CONTROL DATA 
C IFLO = OUTPUT FILE UNIT NUYBER 
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C IERR "' ERROR POINTER, "' I FOR SIXCESSFU.. HEADER WRITE 
c 
C--HEADER RECORD INFORW.TION 
C NSRC = HIAIBER OF FILE TRACEBACK RECORDS 
C JRUNID = IDENTIFIER (DATE/TIIlE) OF SOURCE RUN 
C USRNAitl = NAWE OF USER WHO INITIATED SOURCE RUN (CHAR•S) 
C PRG = NAWE OF SOURCE PROGRAiol (CHAR•8) 
C FL = FILE TYPE NAWE (CHAR•8) 
C VERNlAI = VERSION NliiBER OF SOURCE PROGRAiol 
C TITLE = TITLE FROW SOURCE RUN (CHARt8B) 
c 
C--TRACEBACK RECORD IHFORW.TION (OWIT IF NSRC=B) 
C NRUNIO(I) " IDENTIFIER OF INPUT FILE I 
C FLT(I) = FILE TYPE OF INPUT FILE I (CHAR•8) 
C PRGT(I) " SOURCE PROGRAiol OF INPUT FILE I (CHAR•S) 
C USRNWT(I) " SOURCE PROGRAitl USER (CHAR•8) 
c 
IINSERT SYSTEWS)UTIL)FEWLIB)COWWON)IDCOW 
IINSERT SYSTEWS)UTIL)USRLIB)COWWON)INOUT 

c 
c 
c 

IERR=I 
IF (NSRC. GT. WAXSRC) THEN 

WRITE (IOUT,6B8) NSRC,WAXSRC 
IERR=l 
RET\JRN 

END IF 

INITIAL FILE HEADER 

WRITE (IFLO) NSRC, JRUNID, USRNMI,FL, PRG, VERNlll, (TITLE(!), I=l, 20) 
c 
c 
c 

TRACEBACK HEADER 

IF (NSRC.GT.B) WRITE (IFLO) (NRUNID(I),FLT(I),PRGT(I),USRNWT(I), 
• I"l,NSRC) 

RETURN 
SBB FORMAT (/IX,'••• ERROR, ',IS,' SOURCE FILES EXCEEDS PROGRAiol WAXIWU 

•II OF ',IS, ' . '/6X, 'ABliRT IN ROUTINE WHEADR. ') 
END 
SUBROUTINE WRSTOC (IDATB, IHEAOR) 

c 
C THIS ROUTINE WRITES THE BINARY FILE FOR PROGRAiol PACSTAT. BOTH 
C THE HEADER AND PACSTAT OUTPUT DATA ARE WRITTEN BY THIS CODE. 
c 
C IDATB " BINARY FILE UNIT NUMBER 
C IHEADR = I FOR DATA WRITE 
C " 1 FOR HEADER WRITE 
c 
IINSERT t)COWWON)PPARA 
IINSERT t)COWWON)PEl.Kl 
IINSERT •>CDt.IION)PilJ(2 
IINSERT t)COWWON)PBLKS 
IINSERT •>COIAION)P8LK4 
SINSERT •>CDIAICN)P8LK6 
SINSERT t)COIAICN)PBI..K7 

B.92 

WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
IHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
IHEADR 
IHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEAOR 
WHEADR 
IHEADR 
IHEADR 
IHEADR 
WHEADR 
WHEADR 
WHEADR 
IHEADR 
WHEADR 
WHEADR 
IHEADR 
IHEADR 
WHEADR 
WHEADR 
WHEAOR 
WRSTOC 
WRSTOC 
IRSTOC 
IRSTOC 
IRSTOC 
IRSTOC 
IRSTOC 
IRSTOC 
IRSTDC 
IRSTDC 
IRSTOC 
IRSTDC 
IRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 

13 

" 15 

15 

17 

15 

19 

" 21 
22 

23 

" " 25 

27 
25 

" " 31 

32 
33 

34 

35 
36 
37 
36 

" .. 
" " " " " " 47 

" .. 
" 2 
3 

• 
5 

5 

7 

8 

9 
10 

11 

12 
13 

" 15 

18 

17 



IINSERT •)COWMDN)PBLKB 

SINSERT •>CDIAION)PII...K16 
SINSERT •>CDIAIDN>PBLK17 
IINSERT SYSTEYS)UTIL)FEWLIB)COWUDN)IDCDW 
SINSERT SYSTEYS)UTIL)USRLIB)COWWCN)INDUT 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

c 

c 

ERROR CHECK CAI...l.. PARAWETERS 

IF ((IHEAOR.LT.I).OR.(IHEAOR.GT.l)) THEN 

WRITE (lOUT, 6811) IHEADR 
GO TO 111 

END IF 
IF (IDATB.LE.8) THEN 

WRITE (IOliT ,618) IDATB 
GO TO 118 

END IF 

WRITE HEADER 

IF (IHEAOR.~.I) GO TO 1118 
REJIND (IDATB) 
NSRC=I 
CALL WHEADR (IDATB,IERR) 
IF (IERR.NE.I) STOP 

I=B 
WRITE (IDATB) NSOLN,NVAR,NCONST,NTTL,NSTTL,I,l,I 
IF (NSOLN. GT .8) WRITE (IOATB) (PL.ABa(I), I=1 ,NSDLN) 
IF (NVAR.GT.I) WRITE (IDATB) (VLA.Ba(I),VDIWEN(I),I=1,NVAR) 
IF (NCONST. GT. 8) WRITE (IDATB) (CLABa(l) ,CDIIoiEN(I), 1=1, NCONST) 
RETURN 

IRITE FILE DATA 

188 CONTINUE 

N1=NVAR•NSAM 
N2=NSDLN•NSAW 
1=1 
WRITE (IDATB) ICNT,NSAU,NSAUC,I,I,I 
IF (NCO'-'ST. GT .8) WRITE (IOATB) (CONST (I), I=1, NCONST) 
IF (NVA.R.GT.B) THEN 

WRITE (IDATB) (ITYPE(I) , PAR(I, 1), PAR(I, 2), PAR(I, 3), I=1, NVAR) 
WRITE (IOATB) (VAR(I),I=1,Nl) 

END IF 
IF (NSDLN.GT.II) IRITE (IOATB) (RLTS(I),I=1,N2) 

RETURN 

118 CONTINUE 
WRITE (lOUT, 528) 

RETURN 

588 FORMAT (/1X,'ERROR, BINARY FILE WRITE. IHEADR UNDEFINED, =' ,15) 
5UJ FORMAT (/IX, 'ERROR, BINARY FILE WRITE. IDATB =', 15) 

520 FORMAT (IX, 'ROUTINE IRSTOC. ') 
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END 

c 
SUBROUTINE XUOIST (N,RNDVAL,IUDIST,UDIST,VOIST) 

c 
C THIS ROUTINE TRAHSFORWS A UNIFORM RANDOl.! DISTRIBUTION, ON THE 
C INTERVAL 1,1 , TO A USER DEFINED DISTRI!lJTION. THIS DISTRIBUTION 
C IS DEFINED BY THE PIECEWISE LINEAR CLU.lUTIVE CONFIDENCE FUNCTION 
C GIVEN BY DATA POINTS OOIST(I),VDIST(I). 
c 
C ' WHILE INTENDED FOR USE WITH STOCASTIC SIMULATORS, THIS ' 
C • ROUTINE IS NO WORE THAN A GENERAL PURPOSE INTERPOLATOR. • 
c 
C N = THE NIAIBER OF DATA ptJJNTS TO TRMISFORN. 
C RNDVAL =ON INPUT, RNDVAL CONTAINS THE UNIFORMLY DISTRIBUTED DATA. 
C = ON OUTPUT, RNDVAL CONTAINS THE TRANSFORMED RANDOW DATA. 
C IUDIST = THE NUMBER OF DATA PAIRS IN THE ARRAYS UDIST AND VDIST. 
C UDIST = THE OUTPUT DISTRIBUTION VALUE CORRESPONDING TO A GIVEN 
C CONFIDENCE LEVEL. 
C VOIST = THE CONFIDENCE VALUE CORRESPONDING TO A GIVEN VALUE OF 
C THE DLJTPUT DISTRIBUTION. 
c 
C NOTES: 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

c 

IF U .LT. UDIST(1) THEN FUDIST = VDIST(l) 

IF U . GT. UOIST(IUDIST) THEN FUOIST ::: VOIST (IUOIST) 

THAT IS, EXTRBIE VALUES ARE WOVED IN TO THE NEAREST POINT 
OF DEFINITION FOR THE DISTRIBUTION. 

OIWENSION 
+ RNDVAL(N), 

DO l41 l=l,N 
li=RNDVAL (I) 

UOIST(IUDIST), 

IF (U.GT.VDIST(1)) GO TO 111 
RNOVAL {I) :::UOIST (1) 

GO TO 148 
110 CONTINUE 

IF (U.LT.VDIST(IUOIST)) GO TC 111 

RNDVAL (I) =UOIST (IUDIST) 

GO TO 141 

111 CONTINUE 

K:::IUDIST-1 
DO 121 J:::l,K 

VDIST(IUDIST) 

IF ((VDIST(J).GT.U).OR.(VDIST(J•l).LE.U)) GO TO 121 

INDEX:::J 

GO TO 138 
12il CONTHIUE 

13il CONTINUE 

B.94 

IRSTOC 
IRSTOC 
IRSTOC 

XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 

XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUOIST 
XUDIST 
XUDIST 
XUOIST 
XUDIST 
XUDIST 
XUOIST 
XUDIST 
XUDIST 
XUDIST 
XUOIST 
XUOIST 
XUOIST 
XUOIST 

XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUOIST 
XUOIST 
XUOIST 
XUOIST 
XUOIST 
XUOIST 
XUOIST 
XUOIST 

XUOIST 

XUOIST 
XUOIST 

XUDIST 
XUOIST 

XUOIST 
XUOIST 

XUOIST 
XUDIST 
XUOIST 
XUDIST 

72 

73 

" 2 

' • 
5 

6 

7 

6 
9 

10 
11 
12 

13 

14 

15 

16 

17 
16 

19 

26 

21 
22 

" " 25 

26 

27 
26 

29 

" 31 

" " " 35 

" 37 

" " " " " " .. 
" " " " " " 51 

62 



oa = (U-VOIST(INDEX)) 1 (VDIST(INDEX·ll-VDIST(INDEXll XUDIST 53 

RNDVAL(I) = UDIST(INDEX) • DEL•(UDIST(INDEX•l)-UDIST(INDEX)) XUDIST " H8 CONTINUE XUDIST " c XUDIST " RETURN XUDIST 57 

END XUDIST 58 
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APPENDIX C 

PACSTAT __ B4.FOR (FINAL BATCH VERSION, 

FORTRAN SOURCE FILE) 



FUNCTION ALNORY (X) 
c 
C ALGORITHW FROio! AP?l. STATIST (1973) VOL. 22, NO. 3, PP 424-427. 
c 
C EVALUATES THE AREA UNDER A STANDARD NORWAL CURVE (WEAN = 1.8, 
C STANDARD DEVIATION= l.B), INTEGRATING FROio! WINUS INFINITY TO X. 
c 
c 

c 

c 

c 

c 

c 

c 

A POLYNOI.IIAL WETHOO IS USED 

• 
REA!..t8 

A, 

LOGICAL 
POSTIV 

DATA 
CON /1.28/, 
UTZERO / 9 liB / 

POSTIV=. TRUE. 

Y, 

IF (X.LT.B B) POSTIV:.FALSE. 
T = ABS(X) 
Z = DBLE(T} 

IF (T LT.UTZERO) GO TO lBB 
ALNORIM B 
GO TO 13B 

z 

1BB CONTINUE 
Y:0 .600• Z• Z 
IF (T.GT.CON) GO TO llB 

A= B 5DB - z , (B.39894228B44408 - B.3999B34385B408 • Y 1 
(Y • 5.768854BB45808- 29.8213S578B8D0 I 

• (Y • 2.624331216790B • 48.69599306920B I 
+ (Y + 5. 92885724438DB}))) 

GO TO 12B 

110 CONTINUE 
A= B.398942280385 • DEXP(-Y} 

(Z - 3.8052D-8 + UlBBBB81531l2D0 I 
(Z • 3. 988647940-4 • 1. 9881538138408 I 
(Z + 4 83859128118011 - 15 1511897245100 I 
(Z • 4 83859128118Dil + 15.1508972451D0 I 
(Z • 0.742388924827D0 • 311.78993303400 I 

+ (Z • 3.99819417011De)))))} 

120 CONTINUE 
ALNORI.I = SNGL(A) 

1311 CONTINUE 
IF (POSTIV) ALNDRW = 1.0-ALNDRM 
RETURN 
END 
SUBROUTINE ASG (ITYP,IERR,IFIL,NLEN,INF) 

C ROUTINE FOR INTERACTIVE ASSIGNMENT OF FILES ON PRIME 
C INPUT IS ITYP = 1 FOR WRITE FILE, 0 FOR READ ONLY 
C : OTHER FOR READ/WRITE FILE (MUST BE EXISTING FILE) 

c .1 

ALNORW 
ALNORI.I 
ALNORN 
ALNORiol 
ALNORI.I 
ALNORI.I 
ALNCRW 
ALNCRW 
ALNORY 
ALNORY 
ALNORW 
ALI~ORY 

ALNORI.I 
ALNORW 
ALNORW 
ALNORW 
ALNORI.I 
ALNORN 
ALNOR!.I 
ALNORY 
ALNORW 
ALNORI.I 
ALNORN 
ALNORN 
ALNORW 
ALNORW 
ALNORI.I 
ALNORM 
ALNORN 
ALNORY 
ALNORI.I 
ALNORM 
ALNORM 
ALNORiol 
ALNORW 
ALNORM 
ALNORN 
HEIDI3 
HEIDI3 
ALNORN 
ALNORY 
ALNORid 
ALNORI.I 
ALNOR!.I 
ALNORI.I 
ALNORt.l 
ALNDRI.I 
ALNORt.l 
ALNDRI.I 
ASG 
ASG 
ASG 
ASG 
ASG 

2 

3 

• 
' 
6 

7 
6 

' 16 

11 

12 
13 

14 

15 

16 

17 

18 
19 

" 21 

22 
23 

" 25 

26 

27 
26 

29 

" 31 

32 

33 

34 

35 

36 

37 

36 

9 

16 
41 

" 43 .. 
45 

" 47 

" " 50 

2 
3 

• 
5 
6 



C IERR :: ERROR RETURN FLAG 
C IFIL = UNIT !MISER TO USE 
C NLEN = DIWENSION CF INF 
C INF = N~E OF INPUT FILE (CHAR•4, D!WENSICN = NLEN) 
c 
C DESIGNED FOR PRIME 2SI AND 751. FUNITS 1-4, 41-42, 51, 
C OS AND UNITS 21-28 ARE COMNITTED ON THESE ~CHINES. 
c 

c 
c 
c 

COIIIMCN /INOUT/ 
• IN, lOUT, IqB, !ECHO 

CHARACTERd 
.. rqa 

C - PRIYE - IINSERT SYSCOW)AIKEYS 
LOGICAL LOGIC 
CHARACTER•! 

• ANS 
CHARACTER•4 

• INF(NLEN) 
IERR=I 

c 
c 
c 

CHECK FOR FILE ALREADY OPEN ON THIS UNIT NUMBER 

REWIND (IFIL,ERR=lll) 
WRITE (lOUT, 510) IFIL, (INF (I), 1=1, NLEN) 
GO TO 180 

101 CONTINUE 
NWI...4=4•NLEN 

c 
c 
c 

CHECK FOR ALLOWABLE UNIT NUMBER. SET PRIME OFFSET. 

c 
c 
c 

IF (IFIL.LE.4) GO TO llll 
IF ((IFIL.GE.21) .AND. (1Fll.LE.2B)) GO TO 111 
IF ((IFIL.GE.40) .AND. (IFIL.LE.42)) GO TO 111 

IF ((IFIL.Eq.51).0R.(IFIL.Eq.S5)) GO TO 110 
IF (IFIL.GT.127) GO TO 110 
GO TO 120 

110 CONTINUE 
WRITE (IOUT,Sll) IFIL 

120 CONTHIUE 
IF (IFIL.LT.21) THEN 

IFUNIT=IFIL-4 
asE 

IFUNIT=IFIL-12 
END IF 

CHECK TO SEE IF FILE ALREADY EXISTS 

130 CONTINUE 
C LOGIC = EXSTIA (INF, INTS (NML4)) 
c 
c READ ONLY OR READ/WRITE FILE 

C.2 

ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
IN CUT 
ECHO 
IN OUT 
INCUT 
INOUT 
INOUT 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 

7 
8 

' 
" 11 
12 

" 14 

' 88 

• 
s 
8 

7 

18 

17 
18 

19 

" 21 

" " " " " 27 

" " " 31 

32 

33 

" 35 

38 

37 

38 

39 .. 
" ., 
" .. 
4S .. 
47 .. 
" " 51 

" S3 

" 65 



c FILE WUST ALREADY EXIST ASG 56 
c ASG 57 

IF (ITYP.NE.l) THEN ASG " IF (.NOT. LOGIC) THEN ASG " "' CONTINUE ASG " WRITE (lOUT I 521l) (INF(I) I 1=1 I NLEN) ASG 61 
WRITE (lOUT, 530) ASG 62 

READ (IN,54B) ANS ASG " WRITE (IECH0,54B) ANS ECHO 26 
IF ((ANS.NE.'Y').AND.(ANS.NE.'N')) THEN ASG " IF (O,NS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 1411 ASG " END IF ASG 66 

IF ((ANS.EQ.'Y') OR. (ANS.EQ,. 'y')) THEN ASG 67 
WRITE (IDUT,SSil) 1~8 ASG " READ (IN,SSil) (INF(I),I=l,NLEN) ASG 59 

WRITE (IECH0,5Sil) (INF(I},I=l,NLEN) ECHO 27 
GO TO 131l ASG 70 

B_SE ASG 71 
GO TO 1811 ASG 72 

END IF ASG 73 

ELSE ASG 74 
IF (ITYP.EQ B) THEN ASG 7S 

c LOGIC= OPENIA(ASREAD•AISA~,INF,INTS(NML4),INTS(IFUNIT)) ASG 76 
ELSE ASG 77 

c LOGIC= OPENIA(AIRDWR•AISAMF,INF,INTS(NML4),INTS(IFUNIT)) ASG 78 
END IF ASG 79 

END IF ASG " B_SE ASG 61 
c ASG 82 
c WRITE ONLY FILE. CHECK WITH USER BEFORE ASG " c DELETING AN EXISTING FILE. ASG .. 
c ASG 8S 

IF (LOGIC) THEN ASG 86 
!SO CONTINUE ASG 67 

WRITE (IOUT,671l) (INF (I) I 1=1' NL~) ASG 88 

WRITE (IOUT,58B) IQB ASG 69 
READ (IN,540) ANS ASG " WRITE (I ECHO, 54 B) ANS ECHO " IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN ASG 91 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 150 ASG 92 
END IF ASG 93 
IF ((ANS.EU,. 'N') .OR. (ANS.EQ.. 'n')) THEN ASG " 160 CONTINUE ASG 95 

WRITE (lOUT, 53B) IQB ASG 98 

READ (IN,543) ANS ASG 97 

WRITE (I ECHO, 540) ANS ECHO 29 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN ASG 98 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 16B ASG " END IF ASG "' IF ((ANS.EQ. 'N') .OR. (ANS.EQ.. 'n')) GO TO 1811 ASG 101 
ANS='N' ASG 102 

END IF ASG 103 
IF ((ANS.EQ.'Y').OR.(ANS.EQ.'y')) THEN ASG 104 

c LOGIC= OELESA(INF,INTS(N~4)) ASG 105 

C.3 



B.SE 
WRITE (IDUT,558) JqB 
READ (IN,650) (INF(I),J,..l,NLEN) 

WRITE (IECK0,56B) (INF (l).l:l,NLEN} 

GO TO 1311 
END IF 

END IF 

C LOGIC= OPENSA(ASWRIT+ASAMF,INF,INTS(NML~),INTS(IFUNIT)) 
END IF 

c 

c 

c 

c 

c 

IF (LOGIC) RETURN 

171 CONTINUE 
WRITE (lOUT I 5911) 
WRITE (IOUT,53B) IqB 
READ (IN,54B) ANS 
WRITE (IECK0,54B) 

IF ((ANS.NE.'Y').AND.(ANS.NE.'N')) THEN 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 171!1 
END IF 
IF ((ANS EQ. 'N') .OR. (ANS.EQ. 'n')) GO TO 181 
WRITE (IOUT,550) IqB 
READ (IN, 580) (INF(I), 1=1, NLEN) 
WRITE (I ECHO, 561) (INF (I), 1=1, NLEN) 
GO TO 130 

lBB CONTINUE 

WRITE (IOUT,6B0) 
IERR=l 
RETURN 

500 FORWAT (/lX,'FILE UNIT' ,IS,' IS ALREADY ASSIGNED TO AN OPEN FILE. 
+ 1/lX,'ATIEioiPT TO ASSIGN FILE ',2ilA4) 

510 FORMAT (/lX, 'FILE UNIT' ,IS,' IS IN POSSIBLE CONFLICT liTH PRIWE SY 
+TEll UNITS'/) 

628 FORWAT (/lX, 'UNABLE TO LOCATE FILE ',2BA4) 
638 FORt.IAT (IX, 'DO YOU WISH TO TRY AGAIN (Y/N)? ',Al) 
S4B FORIIIAT (AI) 
558 FORMAT (lX, 'ENTER FILE NA!.IE ',Al) 
568 FORUAT (28A4) 
578 FORMAT (IX, 'FILE ',2BA4) 
588 FORt.IAT (IX, 'ALREADY EXISTS. ALL RIGHT TO DB..ETE (Y/N)? ',Al) 
590 FORNAT (/lX, 'FILE ASSIGNNENT UNSUCCESSFUL.') 
610 FORMAT (lX,'PROGRAt.l ABORTED IN ROUTINE ASG. ') 

END 

SUBROUTINE ASGVAX (NLEN,JNF,IFLAG) 

C THIS IS A SUBROUTINE THAT TAKES THE PLACE OF SUBROUTINE ASG 
C IN THE PRit.IE VERSION. IT BASICALLY OPENS NECESSARY FILES 
C TO READ AND WRITE AND SETS VARIABLE WODETYP WHICH DENOTES 
C WHETHER YOU WANT TO RUN IN BATCH OR INTERACTIVE t.IODE. 
C IT SHOULD TO BE NOTED THAT THIS ROUTINE IS ONLY TO BE USED ON 
C VAX SYSTEMS. AUTHOR· C.L. BARTLEY 
c 

C.4 

ASG 
ASG 
ASG 
ECHO 

ASG 
ASG 
ASG 
ASG 

'" '" ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ECHO 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ECHO 

ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 
ASG 

'" ASG 
ASG 

'" ASG 
ASG 
ASG 
ASG 
ECHO 

ASGVAX 
ASGVAX 
ASGVAX 
ASGVAX 
ASGVAX 
ASGVAX 
ASGVAX 
ASGVAX 

108 
187 

108 

" 109 
110 

111 

112 

113 

114 

115 

116 
117 

118 

119 

"' 31 

121 

122 
123 
124 
126 
128 
32 

127 

128 
129 
130 
131 

132 
133 
134 
135 

138 
137 
138 
139 
148 

141 
142 
143 

"' 
"' 146 

147 

" 3 

• 
' B 

7 

B 

' 
10 



COI&ION /INOUT/ INOUT 2 

• IN, lOUT, I~B, I ECHO ECHO 86 

CHARACTER• I INOUT • 
I~B INOUT 6 

c INOUT ' c IN OUT 7 

c ASGVAX 12 
CHARACTER •4 INF(NLEN) ECHO " CHARACTER •411 FNAME ECHO 36 
DATA WODETYP /.FALSE./ BATCH " c ASGVAX " LOGICAL WODErYP ASGVAX 15 

c ASGVAX 16 

WRITE(FNAME,lilil) (INF (I) , 1=1, NLEN) ECHO 36 
1 .. FORliAT(liiA4) ECHO 37 

c ECHO 36 
c OPEN DATA ECHO FILE ECHO 39 

c ECHO .. 
c ECHO " IF (IFLAG . Ell. 0) GO TO 51111 ECHO 42 

c ECHO " IF (INF(l) .EQ.. ' ') OPEN (UNIT=7, ECHO .. 
1 FILE :: 'PACSTAT. ECH' , TYPE=' NEW' , DISPOSE:: 'SAVE') ECHO 45 

c ECHO " IF (INF(1) .NE. ' ') OPEN (UNIT=7, ECHO " 1 FILE= FNAME, TYPE='NEW' ,DISPOSE='SAVE') ECHO .. 
c ECHO " IF (IFLAG .EQ. 1) GO TO lilllil ECHO " c ASGVAX 17 

c UNITS 12 AND 13 NEED TO BE OPENED FOR BOTH WCOES ASGVAX lB 
c ASGVAX 19 

'" CONTINUE ECHO 51 
OPEN (UNIT =12, FILE=' PACSTAT. OUT', TYPE=' NEW', ASGVAX " DISPOSE- 'SAVE') ASGVAX 21 

c ASGVAX 22 

OPEN (UNIT=l3,FILE::'PACSTAT.BIN' ,TYPE='UNKNOWN', ASGVAX 23 

1 DISPDSE='SAVE' ,FORW='UNFORWATTED') ASGVAX " c ASGVAX. " c IF WODETYP IS SET TO TRUE, THIS WILL BE AN INTERACTIVE RUN ASGVAX 26 

c ASGVAX 27 

IF (WODETYP) GO TO 1111111 ASGVAX 26 

c ASGVAX 29 

OPEN (UNIT=5,FILE='PACSTAT.INP' ,STATUS='OLD',READONLY) ASGVAX 30 

c ASGVAX 31 

1111111 CONTINUE ASGVAX 32 

c ASGVAX 33 

IN = 5 ASGVAX " lOUT = 6 ASGVAX " !ECHO = 7 ECHO 52 

IDAT = 12 ASGVAX 36 

IDATB "' 13 ASGVAX 37 

INFIL = 35 ASGVAX 36 

!FLAG = IFLAG + 1 ECHO 53 

c ASGVAX 39 

C.5 



c 

RETURN 
END 
SUBROUTINE BERNLI (N,RNDVAL,RP1) 

C ROUTINE FOR TRANSFO~ING A UNIFOR~Y DISTRIBUTED DATA SET ON THE 
C INTERVAL 1,1 TO A BERNOU...LI DISTRIBUTED DATA SET. INPVT VALUES 
C BECOME I IF THEY ARE LESS THAN RP1, AND 1 IF THEY ARE GREATER THAN 
C RP1. 
c 
C N = NUMBER OF VALUES IN VECTOR RNDVAL. 
C RNDVAL =ON INPUT, VECTOR OF UNIFORWLY DISTRIBUTED VALUES. 
C ON OUTPVT, VECTOR OF BERNOULLI DISTRIBUTED VALUES. 
C RP1 = PROBABILITY OF THE ZERO STATE OCCURRING. 
c 

DIMENSION 
• RNDVAL(N) 

c 
C BERNOllll DISTRIBUTION 
c 

c 

DO 110 l=l,N 
RV"1. 
IF (RNDVAL(I) .LT.RPl) RV=I. 
RNDVAL(I)=RV 

110 CONTINUE 
RETURN 
END 
BLOCK DATA BLKDAT 

C THIS BLOCK DATA CONTAINS THE PROBLEM DEFINITION FOR A PACSTAT 
C MONTE CARLO SIIIJI...TAION RUN. 
c 
C THIS SAI.IPLE PROBLEM WODB..S THE WASS STORAGE AND RB..EASE RATE 
C (STEADY STATE) OF A CONTAMINANT, WHICH IS DIFFUSING INTO A BOUNDARY 
C LAYER AWAY FROW A SOLUBILITY LIMITED SOURCE. OUTSIDE THE BOUNDARY 
C LAYER, CONVECTION IS ASSUMED TO REMOVE THE CONTAMINANT AT A FAST 
C RATE. THE YODEL IS ONE DIMENSIONAL, CARTESIAN DIFFUSION, AND 
C OUTPVT VALUES ARE 'PER S~UARE METER' OF SOURCE ZONE. 
c 

c 
c 

c 
c 

PARAMEfER !SIZE = 511llll ! MAX DATA SET SIZE 
PARAMETER I.IAXCNT = 11 ! MAX NUMBER OF CONSTANTS 
PARAWETER t.IAXDST = 11lll ! MAX NUMBER OF INPUT DATA POINTS 
PARAWETER MAXLVS = 11!1 ! MAX LEVB..S FOR STRATIFIED SAI.IPLING 
PARAMETER MAXNS : lllllll ! WAX NUUBER OF SAIJ.PlES 
PARAMETER MAXSOL = lll ! WAX NUMBER OF SOLUTIONS 
PARAMETER IIIAXVAR = 25 ! WAX NUfo!BER OF INPUT VARIABLES 
PARAMETER N~EN = lll ! FILE HAlliE LENGTH 
PARAMETER NTYPE = 11 ! NUMBER OF DISTRIBUTION TYPES 

COIAION /PBLKl/ 
NCONST, 

COINON /PBLK2/ 

NSOLN, NVAR 

C.6 

ASGVAX 
ASGVAX 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERtU 
BERNLI 
BERNLI 
BERNLI 
BERNLI 
BERtd..I 
BERNLI 
BERNLI 
BERNLI 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
BLKDAT 
8LKDAT 
BLKDAT 
BLKDAT 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PBLKl 
PBLKl 
PBLK1 
PBLKl 
PBLK2 

.. 
" 2 

3 

• 
' 
' 
7 

' 9 
10 

11 

12 

13 

" 15 

16 
17 

16 
19 

" 21 

" " " 25 

2 

3 

• 
' 6 

7 

6 
9 

10 

11 

12 

13 

2 

3 

• 
5 

6 
7 

6 
9 

10 

11 

12 

2 
3 

• 
' 2 



NSTTL, NTTL, STTLE, PELK2 3 

• TTLE Pfl_IC2 ' CHARACTER•48 P!LIC2 5 
STTLE, TTLE PBLK2 5 

c PBLK2 7 
c PBLIC2 a 

COMMON /PBLIC3/ PBLKJ , 
• CD I WEN (WAXCNT), CLABB..(WAXCNT), PLABB..(WAXSOL), PBLIC3 3 

VDIWEN (UAXVAR), VLABB..(UAXVAR) PBLICJ ' CHARACTER•12 PBLICJ 5 

• CDIWEN, CLABB.., VDIWEN, PBLICJ 5 

VLABB.. PBLICJ 7 

CHARACTER,32 PBLICJ a 
• PLABB. Pll.IC3 ' c PBLK3 " c PBLIC3 11 

PARAWETER WAXSRC~IS IDCOW , 
CDI&ION JIDCOW/ I DC OW 3 

JRUNID, Fl, FLT(WAXSRC), I DC OW ' • NRUNID (MAXSRC), NSRC, PRG, IOCOW 5 

• PRGT (WAXSRC), TITLE(28), USRNAW, IDCOW a 
USRNWT (WAXSRC), VERNUt.l IDCOW 7 

CHARACTER•4 IDCDW 5 

TITLE I DC OW ' CHARACTER•B I DC OW " • FL, FLT, PRG, IDCOW 11 
PRGT, USRNAiol, USRNWT meow " c IDCOW 13 

c IDCOW 14 

C - PRIME - IINSERT SYSTEWS)UTIL)PACSTAT)COWMON)PPARA BLKDAT 19 

C - PRIME - SINSERT SYSTEWS}UTIL}PACSTAT)COI.IWON}PBLKl BLKDAT " C - PRIWE - IINSERT SYSTEI.IS}UTIL}PACSTAT)COWWON)PBLK2 BLKDAT " C - PRIWE - SINSERT SYSTEMS>UTIL>PACSTAT>CDWWON>PBLKJ BLKDAT , 
C - PRIWE - IINSERT SYSTEMS>UTIL>PACSTAT>COWWON>IDCOt.l BLKDAT " c BLKDAT " c SET THE PROGRAW NAWE AND VERSION NUWBER BLKDAT " c BLKDAT " DATA BLKDAT " • PRG/'DIF-STAT'/, VERNUt.l/1.8/ BLKDAT " c BLICDAT " c SET THE PROBLEM TITLE BLKDAT " c BLKDAT 31 

DATA BLKDAT " TTLE/'WASS STORAGE AND RB..EASE RATE INTO LAYER'/ BLKDAT 33 
c BLKDAT " c SET NUMBER OF SOLUTIONS AND THE PLOTTING LABEL BLKDAT 35 

c FOR THE OUTPUT VARIABLE FOR EACH SOLUTION. BLKDAT 35 
c BLKDAT 37 

DATA BLKDAT " • NSOLN/2/ BLKDAT " DATA BLKDAT " • PLABEL(l)/'WASS STORAGE IN LAYER, GMfW*•2 'I' BLKDAT 41 

• PLABB..(2)/'REL RATE (S.S.), GW/11•*3-YR 'I BLKDAT " c BLKDAT 43 
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c SET THE NUWBER OF INPUT VARIABLES AND BLKDAT " c THEIR NAMES, CHARACTERtl2. BLKDAT " c BLKDAT " DATA BlKDAT " • NVAR/4/ BLKDAT " DATA BLKDAT " • VLABS..(l)f'I.IOLEC DIFFSV'/, VLABEL..(2)/ 'RETARDATION I I I IILKDAT " • VLABH.(3)/'LAYER IIDTK '/, VLAB8..(4) /'SOLUBILITY 'I BLKOAT 61 
c BLKDAT 52 
c SET THE UNITS FOR THE INPUT VARIABLES, CHARACTERtl2 BLKDAT " c BLKDAT " DATA 8LKDAT " • VDIMEH(l)/'METtt2/YEAR '/, VDIUEN(2)/'UNITLESS 'I' BLKDAT " • VDIMEN(3)/'WETERS 'I, VDIWEN( 4) /'~/YET u3 'I BLKDAT 57 

c BLKDAT " c SET THE NUMBER OF PROBLEW CONSTANTS AND BLKDAT " c THE NAME AND UNITS FOR EACH CONSTANT. BLKDAT " c BLKDAT 61 
DATA BLKDAT " • NCONST/2/ BLKDAT 63 
DATA BLKDAT " • CLA88_(1)/'HALF LIFE 'I' BLKDAT " CLABEL(2)/'POROSITY 'I BLKDAT " DATA BLKDAT 67 

• CDlt.IEN(l} I 'YEARS 'I' BLKDAT " • CDIWEN(2)/'UNITLESS 'I BLKDAT 59 

c BLKDAT " END BLKDAT 71 

SUBROUTINE DATOUT (JONCE) DATOUT ' c OATOUT 3 

c THIS ROUTINE CONTROLS THE PRINTING AND PLOTTING OF THE PACSTAT OATOUT ' c OUTPUT (RESU...TS) DATA. DATOUT 5 
c DATOUT 6 

c JONCE IS A POINTER WHICH INDICATES IF THE DISSPLA PLOTTING DATOUT 7 
c PROCESSORS ARE EVER CALLED. DATOUT 6 

c DATOUT ' PARAMETER ISIZE = 56111111 MAX DATA SET SIZE PPARA ' PARANETER ltiAXCNT = 111 MAX NUMBER OF CONSTANTS PPARA 3 

PARANETER MAXDST = 1011 MAX NUMBER OF INPUT DATA POINTS PPARA ' PARANETER MAXL.VS = 100 MAX LEVELS FOR STRATIFIED SA~PLING PPARA 5 
PARANETER WAXNS = 10000 MAX NUWBER OF SA~PLES PPARA 6 

PARAt.IETER WAXSOL = 10 MAX NUWBER OF SOLUTIONS PPARA 7 

PAR/II.IETER WAXVAR = 25 ~AX NI.NBER OF INPUT VARIABLES PPARA 8 

PARAI.IETER Nt.ILEN = Ill FILE NAI.IE LENGTH PPARA ' PARAI.IETER NTYPE = 11 ! NI.NBER OF DISTRIBUTION TYPES PPARA " c PPARA 11 

c PPARA " COII!t.ION /PBLKl/ PBLK1 ' 
• NCONST, NSOLN, NVAR PBLKl 3 

c PBLKI • 
c PBLKI 5 

COI&ION /PBLK3/ PBLK3 ' 
• CD I WEN (MAXCNT), CLABB..(MAXCNT), PLABB.. (~AXSOL), PBLK3 3 

• VDII.IEN(WAXVAR), VLAB8..(111AXVAR) PBLK3 ' 
c.s 



CHARACTER•12 PBLK3 ' • CDIMEN, CLABB.., VDINEN, PBLK3 6 

• VLABB.. PBLK3 7 

CHARACTER•32 PBLK3 6 

PLABB.. PBLK3 9 

c PBLK3 " c PBLK3 11 

COIAION /PBLKS/ PBLK5 , 
• ICNT, IDAT, INDEX PBLKS 3 

c PBLK5 • 
c PBLK5 ' COMMON /PBLKS/ PBLKS , 

• CONF(t.IAXNS) I RPL T (MAXNS) PBLKS 3 

c PBLK6 • c PBLKS ' CDIAIDN /PBLK7A/ PBLK7A , 
• NSLOC (MAXSOL) PBLK7A 3 

c PBLK7A • 
c PBLK7A ' COI.IMON /PBLK78{ PBLK7B , 

RLTS(ISIZE) PBLK78 3 

c PBLK78 • 
c PBLK78 ' COIAIDN /PBLK9/ PBLK9 , 

• IRUN, XL, XL>, PBLK9 3 

• YL, '" PBLK9 • 
c PBLK9 ' c PBLK9 6 

COMMON /PBLK17/ PBLK17 , 
• ICCO, rqun I ISDLN, PBLK17 3 

• IUPDAT, MAXSAM, NPRT, PBLK17 • 
• NSAM, NSANC PBLK17 ' c PBLK17 6 

c PBLK17 7 

CCMNON /INOUT/ INDUT , 
IN, lOUT I rqs, I ECHO ECHO 65 

CHARACTERd INOUT • 
• I~B INOUT ' c INOUT 6 

c INOUT 7 

c DATOUT " CHARACTERd DATOUT 21 

• ANS DATOUT " CHARACTER•32 DATDUT " • NOPTN DATOUT ,. 
DATA DATOUT " • NOPTN /' - ENTER A NEl PRINT INTERVAL - 'I DATDUT " c DATDUT " IF ((NSANC.LT NSAt.!).AND. (NPRT.GT.l)) THEN DATCUT " A=FLDAT(NPRT)/FLOAT(NSAM) DATOUT " NPRT=IFIX(B.S•FLOAT(NSAMC)*A) OATOUT " IF (NPRT.LT.l) NPRT=l DATDUT 31 

END IF DATOUT " c DATOUT 33 
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c SET CONFIDENCE LEVB..S DATOUT " c OATOUT 35 
ICC=l DATOUT 36 
C=FLOAT(NSAioiC) DATDUT 37 
DO lBB I=l,NSAMC DATDUT " CONF(I)=FLOAT (I) JC DATDUT 39 

1110 CONTINUE DATOUT " c DATOUT " c ENTER SOLUTION TO CHOSE FROM DATDUT " c DATDUT " 1111 CONTINUE DATCUT .. 
WRITE (lOUT, 601:1) DATCUT " WRITE (IOUT,510) (I,PLASEL(I),I=l,NSOLN) DATOUT " J=NSOLN•l DATCUT " I RITE (lOUT, 510) J, NOPTN DATOUT " I RITE (lOUT, 620) IqB DATOUT " READ (IN,t,ERR=ll0) ISDLN DATOUT " WRITE (IECHO,•) ISOLN ECHO " IF (ISOLN. EQ. B) RETURN DATOUT 51 
IF (ISOLN. L T .1) GO TO llil DATDUT " IF (ISOLN.GT.NSOLN) THEN DATOUT " 120 CONTINUE DATOUT " WRITE (IOUT,53B) NPRT DATOUT 55 

READ (IN,•,ERR=121l) NPRT DATOUT " WRITE (IECHD,•) NPRT ECHO " IF (NPRT.LT.l) NPRT=l DATOUT 57 
IF (NPRT.GT.NSAMC) NPRT=NSA~ DATOUT " GO TO llil DATOUT " END IF DATOUT " c DATOUT 61 

c PROMPT FOR PROBABLITY/COMPLEMENTARY PROBABILITY OATOUT " c DATOUT " 13B CONTINUE DATOUT 64 
WRITE (lOUT, S4B) DATOUT " READ (IN,~,ERR::13B) ICCD DATOUT " WRITE (IECHO,•J ICCD ECHO " IF ((ICCD.NE.l) .AND. (ICCD.NE.2)) GO TO 13B DATOUT 67 

c DATCUT 68 
c TRANSFER SOLUTION TO PLOT/PRINT ARRAY DATOUT " c DATOUT " lZE=B DATOUT 71 

N::NSLOC(ISDLN)-1 DATOUT 72 

DO 140 I::1,NSAMC DATOUT 73 
J::I~N DATOUT ,. 
RPL T(I)=Rl TS (J) DATOUT 75 
IF (RPLT(I).EQ.B.B) IZE=1 DATOUT 76 

14B CONTINUE DATOUT 77 
IF (RPLT(l).LT.B.B) IZE:B DATOUT 78 

c DATOUT 79 
IF (lCC.NE.ICCD) THEN DATOUT " A::CONF(1) DATOUT 81 

IF (ICC.EQ.2) A::CONF(NSAt.IC) DATOUT " DO lSB l=l,NSAMC DATDUT 83 

CONF(I)=1.B-CONF(I)~A DATOUT 64 

C.lO 



158 CONTINUE DATOUT 85 
ICC=ICCD DATOUT 86 

END IF DATOUT 81 
c DATOUT 88 
c PRINT RESI.A..TS DATOUT 69 
c OATOUT " c OUTPUT DATA TABLE HEADERS DATOUT 91 
c DATOUT 92 

WRITE (IOUT,550) PLABEL(ISDLN) DATDUT " IF (IDAT.GT.B) WRITE (IDAT,550) PLABEL(ISOLN) DATDUT " IF (IZE.EIP) THEN DATDUT 95 
WRITE (IOUT,SSB) DATDUT " IF (IDAT.GT.B) WRITE (IDAT,55il) OATOUT 97 

END IF DATDUT 98 
IF (ICCD.Eq.2) THEN DATOUT " IR!TE (!CUT, 5711) DATDUT 108 

IF (IDAT.GT.B) IRITE (IDAT,57B) DATDUT 101 
aSE DATOUT 102 

WRITE (lOUT, SBil} OATOUT 103 
IF (IDAT.GT.B) WRITE (IDAT,SBB) DATOUT 104 

END IF DATOUT 105 
c DATOUT 106 
c FIRST DATA POINT, IF NOT PRINTED BY DEFAULT OATOUT 107 
c DATCUT 108 

NSTRT:NPRT DATOUT 189 
IF (NPRT.GT.l) THEN DATOUT 110 

WRITE (IDUT,S9il) l,RPLT(l),CONF(l) OATDUT 111 
IF (IDAT.GT.0) IRITE (IDAT,590) l,RPLT(l),CONF(l) DATDUT 112 
IF (ICCD.Eq.2) NSTRT~NSTRT•l DATOUT 113 

END IF DATOVT 114 
c DATOUT 115 
c PRINTING LOOP DATCUT 115 
c DATOUT 117 

J~& DATOUT 118 
K=0 DATOUT 119 
DO 15B l=NSTRT, NSAt.IC, NPRT DATDUT 128 

J=I DATOUT 121 
IF ((RPLT(I).EQ.0.0).AND.(IZE.CT.0)) GO TO 150 DATOUT "' WRITE (lOUT, 59~) I,RPLT(l),CONF(I) DATOUT 123 

IF (IDAT.GT.B) WRITE (IDAT,59~) I,RPLT(l),CONF(I) DATOUT 124 
K:K•l DATOUT 125 

150 CONTINUE DATOUT 128 
c DATOUT 127 
c LAST DATA POINT, IF NOT PRINTED BY DEFAULT DATDUT 128 
c DATOUT 129 

IF (J.NE.NSAMC) THEN D.UOUT 138 
WRITE (IOUT,590) NSAMC,RPLT(NSAWC),CONF(NSAt.IC) DATOUT 131 
IF (IDAT.GT.0) WRITE (IDAT,590) NSAMC,RPLT(NSAMC),CONF(NSAMC) DATOUT 132 

END IF DATOUT 133 
c DATOUT 134 
c WARNING IF ALL DATA POINTS ARE ZERO DATOUT 135 
c DATOUT 138 

IF (K.E~.0) WRITE (IOUT,600) PLABB..(ISOLN) DATOUT 137 
c DATOUT 138 

C.ll 



c 
c 

c 

c 

PLOT RESULTS 

IF ((K.GT.I).AND.(NSAWC.GT 1)) THEN 
1711 CONTINUE 

WRITE (IOUT,610) I~B 

READ (IN,621l) ANS 
WRITE (IECH0,620) ANS 

IF ((ANS.NE. 'Y') .AND. (MIS.NE. 'N')) THEN 
IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 1711 

END IF 

IF ((ANS.Eq.'Y').OR.(ANS.EQ.'y')) THEN 
IF (JDNCE.EQ.B) THEN 

XL2=14.2 
YL2::lll.l 

CALL PLINIT (XL2,YL2,IRUN) 
XL=XL2-2.2 
Yl=YL2-2.8 

END IF 
CALL PPLT 
JONCE=l 

END IF 
END IF 
GO TO llB 

51111 FORI.IAT (/lX, 'AVAILABLE VARIABLES ARE' /7X, 'B) EXIT LIST') 
511 FORMAT (3X,I5, ') I ,A32) 
621 FORMAT {IX, 'WHICH WOUlD YOU LIKE (ENTER NIAIBER)? ',AI) 

63B FORMAT (IX, 'THE CURRENT PRINT INTERVAL IS ', 15, '.'/IX, 'ENTER THE 0 
•ESIRED VALUE.') 

6411 FORYAT (/lX, 'WHICH WOULD YOU LIKE'/3X, '1) CI.AILLATIVE PROBABILITY'/ 

•3X, '2) CO~PLEWENTARY CUUULATIVE PROBABILITY'/lX,'ENTER 1 OR 2') 
551 FORMAT (///IX,'••--- OUTPUT C~WULATIVE PRDBABILITIES'/7X,'FDR STO 

•CASTIC VARIABLE,' ,leX,A32) 
see FORliAT (/BX, 'IN THE FOLLOWING TABLE, VALUES OF ZERO ARE Ot.IITTED. ') 
57e FORWAT (/ /6X, 'SAWPLE' I !IX, 'VARIABLE' '7X, 'COt.IPLEWENTARY' /eX, 'NUt.IBER' 

.,eX, 'VALUE' ,leX, 'CONFIDENCE') 
ss1 FORMAT u /6X, 'SAWPLE' ,ax, 'VARIABLE', ax, 'CUiolll.LATIVE' /BX, 'Nl.lt.IBER'. 

•8X, 'VALUE', leX, 'CONFIDENCE') 
598 FORt.IAT (1X,Ile,5X,G12.4,5X,F11.5) 
61!le FORMAT (/lX,'All. COt.IPUTED VALUES ARE ZERO FOR ',A32) 
618 FORMAT (/lX,'IOULO YOU LIKE THE DATA PLOTTED (Y/N)? ',Al) 
628 FORMAT (AI) 

END 
SUBROUTINE DATSET (IERR) 

C THIS ROUTINE t.IOVES THE INPUT VARIABLES INTO ARRAY VINPT, AND 
C CALLS THE SOLUTION ROUTINE SOLN (IF NEEDED) TO COt.IPUTE THE 
C OUTPUT VALUES FOR EACH SAMPLE. THESE OUTPUT VALUES ARE WOVED 
C INTO ARRAY RLTS FOR LATER PROCESSING. 
c 

PARAt.IETER ISIZE = Sel!le8 ! r.IAX DATA SET SIZE 
PARMIETER t.IAXCNT = 1i1 t.IAX NUMBER OF CONSTANTS 
PARAt.IETER loiAXDST = 10e ! loiAX NUMBER OF INPUT DATA POINTS 
PARAt.IETER r.IAXLVS = le8 ! r.IAX LEVB..S FOR STRATIFIED SAWPLING 

c .12 

DATDUT 
DATDUT 
DATDUT 
DATOUT 
DATOUT 
DATOUT 
ECHD 

DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATDUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATDUT 
DATDUT 
DATCUT 
DATCUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATOUT 
DATDUT 
DATOUT 
DATOUT 
DATDUT 
DATOUT 
DATOUT 
DATDUT 
DATOUT 
DATOUT 
DATOUT 
OATOUT 
DATOUT 
DATOUT 
DATOUT 
DATDUT 
DATDUT 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
PPARA 
PPARA 
PPARA 
PPARA 

"' "' 141 
1<2 

1" 

"' " 145 

146 

147 

146 

"' 150 
151 
152 

163 
164 
165 
156 
157 
156 
159 
16B 
161 
162 
163 
164 
185 
166 
167 
166 
169 

"' 171 

172 
173 

174 

175 

176 
177 

176 
179 

16B 
2 
3 

4 

5 
6 

7 

6 
2 
3 

4 
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PARAWETER WAXNS = lBI!Bfl ! MAX NUMBER OF SAUPLES PPARA ' PARAMETER WAXSOL = lB ! UAX NUMBER OF SOLUTIONS PPARA 7 

PAIWAETER J.IAXVAR = 25 ! UAX NUMBER OF INPUT VARIABLES PPARA ' PARAUETER Nt.I...EN = lB ! FILE NAUE LENGTK PPARA 9 

PARAUETER NTYPE = 11 ! N~BER OF DISTRIBUTION TYPES PPARA " c PPARA 11 

c PPARA 12 
COUt.ICN /PBLKl/ PBlKl 2 

• NCONST, NSOLN, NVAR PBlKl 3 

c PBLKl ' c PBLKl ' COt.IUON /PBLK-4/ PBLK-4 2 

• CONST (t.IAXCNT), VALU(UAXSCL), VINPT(IMXVAR) PBLK-4 3 

c PBLK-4 ' c PBLK-4 5 

COUt.ICN /PBLK5/ PBLKS 2 

ICNT, IOAT, INDEX PBLKS 3 

c PBLKS ' c PBLK5 5 

COIAICN /PBlK7A/ PBLK7A 2 

• NSLOC(UAXSOL) PBLK7A 3 

c PBLK7A 4 

c PBLK7A 5 

CCt.lt.ION /P8LK7B/ P8LK7B 2 

RL TS (ISIZE) P8LK7B 3 

c P8LK7B ' c PBLK7B ' COt.IUON /PBLKBA/ PBLKBA 2 

• NVLOC(MAXVAR) PBLKBA 3 
c PBLKBA ' c PBLKBA ' COfolt.ION /PBLKBB/ PBLKBB 2 

• VAR(ISIZE) PBLKBB 3 

c PBLKBB ' c PBLKBB ' COIAION /P8LK12/ PBLK12 2 

• NERR(MAXNS), N~ERR PBLK12 3 

c PBLK12 • 
c PBLK12 5 

COt.lt.ION /PBLK17/ PBLK17 2 

• ICCD, IQUIT, ISOLN, PBLK17 3 

• IUPDAT, MAXSAt.l, NPRT, PBLK17 ' NSAt.l, NSAMC PBLK17 ' c PBLK17 6 

c PBLK17 7 

c OATSET 19 
c DATSET 26 

IERR=B DATSET 21 
NI.Jt.IERR=B DATSET 22 

DO 148 JNDEX=l,NSAt.l DATSET 23 

NERR(INOEX)=B DATSET 24 

c DATSET 25 

c SAVE INPUT VALUES IN ARRAY VINPT DATSET 26 

c DATSET 27 
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DO 11!8 1=1,NVAR 
J=NVLOC(I)•INOEX-1 
VINPT(I)=VAR(J) 

11!1! CONTINUE 
c 
C SOLUTION ROUTINE CALLED ONCE WHEN NSOLN=B 
c 

c 

IF (NSOLN.GUI) GO TO 111! 

IF (INDEX.Eq.l} CALL SOLN (IERR) 
GO TO 141! 

llfl CONTINUE 

C CO~PUTE OUTPUT VARIABLES 
c 

c 

CALL SOLN (IERR) 
IF (IERR.Eq.B} GO TO 121! 

IF (IQUIT.GT.3) GO TO 153 
NUI.IERR=NUI.IERR•l 
NERR (INDEX)=INDEX 
IERR=3 

121! CONTINUE 

C SAVE VALUES IN OUTPUT ARRAY 
c 

c 

c 
c 
c 
c 

c 

c 
c 
c 
c 
c 

DO 131! I=1,NSOLN 
J=NSLOC(l)•INDEX-1 
RLTS (J):VALU (I) 

131! CONTINUE 
1411 CONTINUE 

RETURN 

153 CONTINUE 
IERR=l 
NSAN=INDEX-1 
RETURN 
END 
SUBROUTINE DCLAI~ (lOUT) 

THIS ROUTINE PRINTS A VERIFICATION/BENCHI.IARKING DISCLAI~ER TO 
LOGICAL UNIT lOUT. 

WRITE (IOUT,5113) 

RETURN 
531! FORWAT (/lX,'Results fr011 this code are based on the use of unveri 

•f i ed' /lx, 'software and are not for use in t i cense reI a ted app I icat 
•ions.'/) 

END 

SUBROUTINE DEXPF (N,RNDVAL,RPl) 

ROUTINE FOR TRANSFOR~ING A UNJFDRULY DISTRIBUTED DATA SET ON THE 
INTERVAL 1!,1 TO AN EXPONENTIALLY DISTRIBUTED DATA SET. 

N = THE NUf.IBER OF ITEMS IN THE DATA SET. 
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DATSET 
OATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DATSET 
DCLAit.l 
DCLAit.l 
DCLAit.l 
DCLAit.l 
DCLAit.l 
DCLAII.I 
DCLAII.I 
DCLAII.I 
DC LA HI 
DCLAifol 
DCLAifol 
DCLAHI 
DEXPF 
DEXPF 
DEXPF 
DEXPF 

DEXPF 
DEXPF 

28 

" " 31 

32 
33 

" " 36 

37 

36 
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41 

" " " 45 

46 

" " " " 51 
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53 

54 

" 56 
57 

" " " 61 

" 63 

2 

' • 
5 
6 

7 

a 
g 

10 

11 

12 
13 

2 

' • 
' 
' 7 



C RNDVAL ~VECTOR OF UNIFORWLY DISTRIBUTED VALUES ON INPUT. EACH 
c 
c 
c 
c 

c 
c 
c 

c 

VALUE t.lJST BE BETWEEN ZERO AND ONE. 
~ VECTOR OF EXPONENTIALLY DISTRIBUTED VALUES ON OUTPUT. 

RPl ~ WEAN VALUE FOR THE EXPONENTIAL DISTRIBUTION. 

DHIENSICN 
• RNDVAL(N) 

EXPONENTIAL DISTRIBUTION 

DO 1111! I~l,N 

RV~l.I!-RNDVAL(I) 

IF (RV.LT.1.0E-21) RV~1 0E-21 
RNDVAL(I)~-ALOG(RV)/RPl 

100 CONTINUE 
RETURN 
END 

SUBROUTINE DEXPFL (N,RNDVAL,RPl,AMIN,A~AX) 

C ROUTINE FOR TRANSFORMING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
C INTERVAL 0,1 TO AN EXPONENTIALLY DISTRIBUTED DATA SET, WITH THE 
C CONSTRAINT THAT ALL OUTPUT VALUES LIE BETWEEN SPECIFIED LIMITS 
c 
C N ~ THE NUMBER OF ITEMS IN THE RANDOM VARIABLE VECTOR RNDVAL. 
C RNDVAL ~ON INPUT, A VECTOR OF N RANDOM VALUES, UNIFORMLY 
C DISTRIUTED, ON THE INTERVAL ZERO TO ONE. 
C =ON OUTPUT, A VECTOR OF N RANDOl.! VALUES, EXPONENTIALLY 
C DISTRIBUTED WITH 'WEAN' RPl, AND WITH VALUES BELOW AUIN 
C AND ABOVE AMAX DELETED FROM THE DISTRIBUTION. 
C RPl = WEAN VALUE FOR THE DESIRED EXPONENTIAL DISTRIBUTION. 
C AMIN = WINIWUW LIMIT VALUE FOR THE OUTPUT DISTRIBUTION. 
C AWAX = loiAXIIoiUiol LIMIT VALUE FOR THE OUTPUT DISTRIBUTION. 
c 
C Ut.IIN,UioiAX = Llt.IITS ON THE UNIFDR~ DISTRIBUTION. THESE ARE 
C AVALIABLE TO THE USER THROUGH COI.IMON BLOCK ULit.ITS. 
c 

c 
c 

c 

COiolloiON /ULI~TS/ 
• UIMX, UI.UN 

DIMENSION 
• RNDVAL(N) 

DATA 
• IONE/1/ 

IF (RPl.LT.I!,) RPl=ABS(RPl) 
IF (A~IN.LE.AUAX) GO TO 1B0 

IO=At.IIN 
At.IIN=At.IAX 
At.IAX=WD 

1011 CONTINUE 
IF (A~IN.LT.At.IAX) GO TO 110 

AloiiN=0 
A~AX=l30.tRP1 
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DEXPFL 
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lUI CONTINUE DEXPFL 37 
c DEXPFL 38 
c UNIFORY DISTRIBUTION li~ITS DEXPFL 39 
c DEXPFL .. 

UUIN~1.B-EXP(-RP1•AYIN) DEXPFL " l.IWAX=1. B-EXP( -RPhAI.IAX) DEXPfL " RV=lAHN OEXPFL " CALL DEXPF (lONE, RV, RP1) DEXPFL .. 
B=RV DEXPFL " RV=UMAX DEXPFL 46 
CALL DEXPF (IONE,RV,RPl) DEXPFL 47 
T=RV DEXPFL .. 
IF (B.LE. T) GO TO 1211 DEXPFL " IJIHN=1. 11-UIHN DEXPFL " I.JIAX=1.11-U~AX DEXPFL 51 

129 CONTINUE DEXPFL 52 

c DEXPFL " c ADJUST UNIFD~ DISTRIBUTION TO NEW LIWITS DEXPFL " c DEXPFL 55 

WD=I.NAX-I.NIN DEXPFL 56 
DO 1311 l=l,N DEXPFL 67 

RNDV Al (I) =UI.IIN~ RNDVAL (I) tiD DEXPFL 58 

1311 CONTINUE DEXPFL 59 

c DEXPFL " c COMPUTE EXPONENTIAL DISTRIBUTION DEXPFL 61 
c DEXPFL 62 

CALL DEXPF (N,RNDVAL,RPI) DEXPfL 63 

RETURN DEXPFL " END DEXPFL 66 
FUNCTION DNO~ (RNDVAL,RPI,RP2) DNORt.l 2 

c DNORIII 3 
c ROUTINE FOR TRANFORYING A SINGLE VALUE FRDW A UNIFORMLY DNORII ' c DISTRIBUTED DATA SET ON THE INTERVAL 0,1 TO A SINOLE VALUE IN A DNDRI.I 6 
c NORMALLY DISTRIBUTED DATA SET. DNORW ' c DNORIII 7 
c A POLYNO~IAL WETHOD IS USED. ON DRill ' c REFERENCE ABR~OWITZ l STEGUN, PAGE 933. DNORW 9 

c DNORil 10 

c RNDVAL = INPUT RANOOIII VALUE BETIEEN II AND 1. DNORI.I 11 

c RPl = WEAN VALUE FOR THE NORMAL DISTRIBUTION. DNORY 12 

c RP2 = STANDARD DEVIATION FOR THE NORI.IAL DISTRlSUTlON. DNDRY 13 
c DNDRt.l " LOGICAL DNORt.l 16 

• NEGTIV DNORIII 16 

DATA DNORM 17 

• CII,C1,C2/2.515517,11.8i12853,11.11111328/ ONOR\1 16 

DATA DNDRM 19 

• D1,02,03/1.432788,11.189259,11.11i113118/ DNORM " c DNORW 21 

c NORt.IAL DISTRIBUTION DNORW " c DNORW 23 

P::RNDVAL DNORW " NEGTIV=. TRUE. DNORW 25 

IF (P.LT.B.5) GO TO 11111 DNDRW " 
c. 16 



NEGTIV=. FALSE. DNORW 27 

P=l.0-P DNORW 28 
U.e CONTINUE DNORW " IF (ABS(P).LT.l.llE-21) P=l ilE-21 DNORU " c DNORM 31 

T2:-2. hALOG(P) DNORW 32 

Tl:SI(RT (T2) DNORW " T3=ThT2 DNORW " c ONORW 36 

XP=ABS(Tl-(Cil•Cl•Tl•C2•T2)/(1 il•Ol•Tl+D2•T2•D3tT3)) DNORt.l 36 
c DNORt.l 37 

IF (NEGTIV) XP=-XP DNORW 36 
c DNORt.l " DNORt.I=RP2tXP+RPl DNORW .. 

RETURN DNORt.l " "' DNOR!.I " SUBROUTINE EXPECT EXPECT 2 
c EXPECT 3 
c THIS ROUTINE COMPUTES THE EXPECTED MODE, MEAN, STANDARD EXPECT • c DEVIATION, AND t.IEDIAN FOR EACH INPUT DISTRIBUTION. EXPECT 5 

c EXPECT 6 

c VINAVG = WEAN VALUES FOR THE INPUT DISTRIBUTIONS. EXPECT 7 
c VINioiED = loiEDIAN VAULES FOR THE INPUT DISTRIBUTIONS. EXPECT 6 

c VINSTO = STANDARD DEVIATIONS FOR THE INPUT DISTRIBUTIONS. EXPECT ' c VINMOD = MODE OF INPUT DISTRIBUTION EXPECT " c EXPECT 11 
PARAMETER !SIZE = s.eeee ! MAX DATA SET SIZE PPARA 2 
PARAI,IETER t.IAXCNT = lll ! !,lAX NUMBER OF CONSTANTS PPARA 3 

PARAWETER t.IAXOST = 100 ! WAX NUMBER OF INPUT DATA POINTS PPARA • 
PARAMETER WAXLVS = Uil ! WAX LEVELS FOR STRATIFIED SAt.IPLING PPARA 5 

PARAMETER WAXNS = 1110011 ! MAX NUI.IBER OF SAt.IPLES PPARA 6 

PARAMETER MAXSOL = 10 ! t.IAX NUt.IBER OF SOLUTIONS PPARA 7 
PARAioiETER MAXVAR = 25 ! t.IAX NUMBER OF INPUT VARIABLES PPARA 6 

PARAWETER Nt.I...EN = Ill ! FILE NAI.IE LENGTH PPARA 9 

PARAt.IETER NTYPE = 11 ! NUMBER OF DISTRIBUTION TYPES PPARA " c PPARA 11 
c PPARA 12 

COt.IMON /PBLKl/ PBLKl 2 
NCONST, NSOLN, NVAR PBLKl 3 

c PBLKl • 
c PBLKl 5 

COioii.I!IN /PBLK3/ PBLK3 2 

• CDII.IEN (MAXCNT), CLABEL(t.IAXCNT), PLABEL(t.IAXSOL), PBLK3 3 

VDIMEN (MAXVAR), VLABB..(MAXVAR) PBLK3 ' CHARACTER•l2 PBLK3 ' • CDIMEN, CLABB.., VDIMEN, PBLK3 6 

• VLABEL PBLK3 7 

CHARACTER•32 PBLK3 6 

PLABB.. PBLK3 9 

c PBLK3 1' 
c PBLK3 11 

COII!MON /PBLK5/ PBLK5 2 

ICNT, IDAT, INDEX PBLK5 3 

c PBLKS • 
C.l7 



c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

COIAION /PBLKll/ 
.. VINAVG(IIIAXVAR) I VINI.IED(IIAXVAR), VINt.ICD(I.IAXVAR), 
• VINSTD(WAXVAR) 

CDIAION /PBLK13/ 

NLEVa, NPTSPL(IIAXLVS,YAXVAR), 
• NSTOC 

COWioiON /PBLK15/ 
ILIW(WAXVAR) I 

• PAR(WAXVAR,3), 
VLII.IT (lroiAXVAR, 2) 

COI&ION /INDUT I 
• IN, lOUT, 
CHARACTERd 

+ I~B 

REAL•S 
• A,B,C,D,F,G 

DATA 

ITYPE(WAXVAR), 
RLit.l(t.IAXVAR, 2), 

IQ.B, I ECHO 

Nllt.I(I.IAXVAR, 2) I 

VLHI(I.IAXVAR, 2) I 

BASEXP/2 31125/, EMAX/5.E•l/, 6HN/2.E-2/ 

OUTPUT FILE UNIT 

III = IDAT 
IF (IOAT.EQ.0) III=IOUT 

otm TABLE OF EXPECTED INPUT DISTRIBUTION PARAWETERS 
IF ALL OF THE VARIABLES ARE CONSTANTS (NSTOC=l), ARE 
ENDPOINT LIWITED, DR ARE READ FROW AN EXTERNAL FILE. 
SET COUNTER 'LIMITS' TO INDICATE HOW MANY VARIABLES ARE 
ENDPOINT Llt.IITED. 

LIWITS=0 
J=il 

DO 101! N:l,NVAR 

IF (ILIW(N).NE.il) LIUITS=LIWITS·l 
IF { (ILIW(N) . NE.Il) . OR. (ITYPE(N) . GT. 8)) J=J•l 

1011 CONTINUE 
IF (liWITS.EQ.NVAR} GO TO 240 

IF (J.E~.NVAR} GO TO 2511 
IF (NSTOC.EQ.l} GO TO 2511 

TABLE HEADER 

IF (III.GT.I1} THEN 
WRITE (III,50B) 
WRITE (III,5111) 

C.18 

PBLK6 
PBLKll 
PBLKll 
PBLKll 

PBLKll 
PBLKll 
PBLK13 

PBLK13 
PBLK13 

PBLK13 
PBLK13 
PBLK15 

PBLK15 
PBLK15 

PBLK15 
PBLK15 
PBLK15 

INOUT 
ECHO 

INOUT 
INOUT 

IN OUT 
IN OUT 
EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 

EXPECT 
EXPECT 
EXPECT 

EXPECT 
EXPECT 

6 
2 

3 

' s 

' 2 
3 

' 5 

' 2 
3 

' 6 

' 7 
2 

" ' 6 

' 7 

" 21 
22 
23 

" 26 
26 

27 
26 

29 

" 31 

32 
33 

" 35 

36 
37 

36 

" .. 
41 
42 

43 

" " " " " " " 



END IF EXPECT 51 

c EXPECT 52 

c INPUT VARIABLE EXPECTED STATISTICS. O~IT ANY VARIABLE EXPECT 53 

c WHICH IS ENDPOINT LII.IITED. INDICATED BY ILIW(N) ) II. EXPECT 54 

c EXPECT 55 

DO 2311 N=l,NVAR EXPECT 56 
IF (ILII.I(N).GT.II) GO TO 2311 EXPECT 57 

A=ll. EXPECT 58 
8=11. EXPECT 59 
C=ll. EXPECT " D=ll. EXPECT " IO~IT=II EXPECT 62 

RP1::PAR(N, 1) EXPECT 63 
RP2=PAR(N, 2) EXPECT " c EXPECT 65 

c DISTRIBUTION TYPE EXPECT 66 
c EXPECT 57 

IF (ITYPE(N).GE.NTYPE) GO TO 2311 EXPECT 68 
GO TO (110,120,130,1411,1511,1811,1911,21111,2311,2311) ITYPE(N) EXPECT 69 

c EXPECT " c NORMAL DISTRIBUTION EXPECT 71 

c EXPECT 72 
110 CONTINUE EXPECT 73 

A=DBLE(RPl) EXPECT " B=DBLE(RP2tRP2) EXPECT 76 
C=DBLE(RPl) EXPECT 76 

D=DBLE(RPl) EXPECT 77 

GO TO 2111 EXPECT 76 

c EXPECT 79 

c NATURAL LOGNORMAL DISTRIBUTION EXPECT " c EXPECT " '" CONTINUE EXPECT 62 

A=0.11Dil EXPECT 63 
8=11.11011 EXPECT " G=DBLE(RP1~11.5•RP2tRP2) EXPECT 85 

IF ((G.GE.EWIN).AND.(G.LE.EMAX)) THEN EXPECT 66 
A=DEXP(G) EXPECT 57 
B=DEXP (DBLE (2 . e. (RPl~ RP2•RP2) ) ) - DBLE(A•A) EXPECT 66 

ELSE EXPECT " IOMIT=1 EXPECT " END IF EXPECT 91 

C=DEXP(DBLE(RP1)) EXPECT " D:II.IIDII EXPECT 93 
G:DBLE (RP1-RP2tRP2) EXPECT " IF ((G.GE.EI.(IN).AND. (G.LE.BIAX)) THEN EXPECT " D=DEXP(G) EXPECT " ELSE EXPECT 97 

IOI.IIT=IOI.IIT~2 EXPECT " END IF EXPECT " GO TO 2111 EXPECT "' c EXPECT 101 

c COI.IIo!ON LOGNORMAL DISTRIBUTION EXPECT "' c EXPECT "' "' CONTINUE EXPECT "' 
c .19 



A=l.l100 EXPECT 106 
B=I.IOO EXPECT 106 
G=DBLE(BASEXP• (RPl•l. 5tBASEXPtRP2tRP2)) EXPECT 107 
IF ((G.GE.EWIN).AND.(G.LE.EMAX)) THEN EXPECT 106 

A=DEXP(G) EXPECT 109 
B=DEXP(DBLE(2. 0tBASEXPt (RP1•8ASEXPtRP2•RP2))) - DBLE(AtA) EXPECT "' ELSE EXPECT 111 
IOWIT:l EXPECT 112 

END IF EXPECT 113 
C:DEXP (DBLE(BASEXP•RPl) ) EXPECT 11< 
0=11.1100 EXPECT 116 
G=DBLE(BASEXPt(RP1-RP2•RP2•BASEXP)) EXPECT 116 
IF ((G.GE.EWIN).AND.(G.LE.EMAX)) THEN EXPECT 117 

D=DEXP(G) EXPECT 116 
ELSE EXPECT 119 

tm.UT=IOio!IT•2 EXPECT 120 
END IF EXPECT 121 
GO TO 210 EXPECT 122 

c EXPECT 123 
c NATURAL LOGUNIFO~ DISTRIBUTION EXPECT 1" 
c EXPECT 125 

"' CONTINUE EXPECT 126 
IF (RP1.E~.RP2) GO TO 1511 EXPECT 127 

A= (DEXP (DBLE(RP2)) -DEXP (DBLE(RPl) ) ) /DBLE(RP2-RP1) EXPECT 126 
B=(DEXP(DBLE(2. hRP2)) -DEXP (D8LE(2. lltRPl)) )/DBLE(2. h (RP2-RP1) EXPECT 129 

) - DBLE(AtA) EXPECT 130 
C:OEXP(II.5tDBLE((RP2•RP1))) EXPECT 131 
D=DEXP(OBLE(RPl)) EXPECT 132 
GO TO 2111 EXPECT 133 

150 CONTINUE EXPECT 134 
A:DEXP(DSLE(RPl)) EXPECT 135 
8=11.11011 EXPECT 136 
C=A EXPECT 137 

"'' EXPECT 136 
Q{l TO 219 EXPECT 139 

c EXPECT "' c COWio!ON LOGUNIFD~ DISTRIBUTION EXPECT 1<1 
c EXPECT "' "' CONTINUE EXPECT 1<3 

IF (RPl. EQ.. RP2) GO TO 1711 EXPECT 144 
D=DEXP (OBLE (BASEXPtRPl) ) EXPECT "' F=DEXP (OBLE (BASEXP•RP2) ) EXPECT 146 
A=(F-D)/DBLE(BASEXP•(RP2-RP1)) EXPECT 147 

B=(FtF-DtD)/OBLE(2.11•BASEXPt(RP2-RP1)) - DBLE(A•A) EXPECT 146 
C=DEXP(DBLE(I.S•BASEXP•(RP1·RP2))) EXPECT 149 

GO TO 211 EXPECT 150 
170 CONTINUE EXPECT 151 

A=DEXP (OBLE(BASEXPtRPl)) EXPECT 152 
B=l!l.l!lDI!l EXPECT 163 
C=A EXPECT 1" 

"'' EXPECT 155 
GO TO 2111 EXPECT 156 

c EXPECT 157 
c EXPONENTIAL DISTRIBUTION EXPECT 156 

C.20 



c EXPECT 159 
186 CONTINUE EXPECT 160 

A=DilLE(l.III/RPl) EXPECT 161 
B=A•A EXPECT 162 
C=A•DBLE(ALOG(2. II)) EXPECT 163 
D=ll. BOil EXPECT 164 
GO TO 2111 EXPECT 165 

c EXPECT 166 
c UNIFORW DISTRIBUTION EXPECT 167 
c EXPECT 158 

190 CONTINUE EXPECT 169 
A=DBLE(B.6•(RPl•RP2)) EXPECT "' B=DBLE((ABS(RP2-RP1)/3.~64117))••2 EXPECT 171 
C=A EXPECT 172 

"'' EXPECT 173 
GO TO 211! EXPECT 174 

c EXPECT 175 
c BERNOI..l.LI DISTRIBUTION EXPECT 176 
c EXPECT 177 

"' CONTINUE EXPECT 176 

A=RP1•PAR(N,3)·RP2•(l.ii-PAR(N,3)) EXPECT 179 
IDlUT=4 EXPECT 168 

c EXPECT 161 
c TRANSFER DATA TO ARRAYS AND PRINT EXPECT 182 
c EXPECT 183 

"' CONTINUE EXPECT 164 
VINAVG(N)=SNGL(A) EXPECT 165 
B=DSQ.RT(B) EXPECT 186 
VI NSTD (N)=SNClL (B) EXPECT 187 
VINiolED (N) :SNClL(C) EXPECT 188 
VINI.IOD(N}=SNGL (D) EXPECT 169 
IF (IO~IT.NE.B) GO TO 22il EXPECT "' WRITE (III,52B} VLABEL(N),D,A,C,B EXPECT 191 

GO TO 230 EXPECT 192 

"' CONTINUE EXPECT 193 
IF (IOI.IIT.Eq.l) WRITE (111,5311) VLABEL(N),D,C EXPECT 194 
IF (IOWIT.Eq.2) WRITE (111,540) VLABEL(N),A,C,B EXPECT 195 
IF (IOWIT EQ.3) WRITE (111,551) VLABEL(N) ,C EXPECT 196 
IF (IOI.HT.EQ..-4) WRITE (III,640) VLABEL(N),A EXPECT 197 

231 CONTINUE EXPECT 196 
IF (IOAT.GT.I) WRITE (III,560) EXPECT 199 

c EXPECT "' c PRINT EFFECTIVE DISTRIBUTION LIMITS EXPECT 281 
c EXPECT 282 

241 CONTINUE EXPECT 283 
IF (LIWITS.EQ..O) GO TO 251 EXPECT "' WRITE (III,571} EXPB:T '" DO 250 N=l,NVAR EXPECT 285 

IF (ILIM(N}.EQ..O) GO TO 251 EXPECT '" WRITE (III,580) VLABEL(N),VLIWT(N,l},VLIWT(N,2},RLIM(N,l), EXPECT '" RLIM(N,2) EXPECT '" 
"' CONTINUE EXPECT "' IF {IDAT.GT.I) WRITE {III,55B) EXPECT 211 

251 CONTINUE EXPECT 212 
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c 

c 

RETURN 

SiliJ FORMAT (//IX,'u--- EXPECTED INPUT VARIABLE STATISTICS') 
5111 FORMAT (//IX, 'VARIABLE' I T18, '!.lODE' I T28, '!.lEAN' I T37, 'WEDIAN' I H6, 'ST 

•NO DEV') 

528 FORMAT (lX,A12,1X,lPE9.2,3(1X,E9.2)) 
5311 FORMAT (1X,A12,1X,!PE9.2,11X,E9.2) 
648 FDRliAT (1X,A12,10X,3(1X,lPE9.2)) 
558 FORMAT (1X,A12,21X,1PE9.2) 

6611 FORMAT (/IX,' u-------------') 
571 FORMAT (/IX,'EFFECTIVE LIMITS ON THE INPUT DISTRIBUTION VARIABLES' 

+/4X, 'VARIABLE' I 18X, 'VARIABLE Lit.! ITS' I 13X, I INTERVAL LHIITS '/22X, 'LO 
.. rER', 7X, 'UPPER', tex, 'LOWER', 1x, 'UPPER') 

588 FORMAT (1X,A12,6X,lPElB.3,2X,ElB.3,6X,BPF18.4,2X,F18.4) 
END 
SUBROUTINE IDNUW (IRUNID,USRNAW) 

C THIS ROUTINE CREATES A UNI~UE RUN IDENTIFIER NUWSER, UTILIZING 
C THE DATE AND TIWE AT WHICH THIS ROUTINE IS CALLED. THE SYSTEM 
C USER NAioiE IS ALSO PLACED INTO A CHARACTER VARIABLE. THIS 
C INFORWATION IS USED TO INSURE TRACEABILITY AND ACCOUNTABILITY 
C FOR DATA FILES FROI.I SIIU.ATION PROGRAI.IS. 
c 
C IRUNID: RUN IDENTIFIER, AS FOLLOWS: 
C DIGITS 9-IB : MONTH OF CURRENT DATE. 
C DIGITS 7-8 =DAY OF THE MONTH (l TO 31). 
C DIGITS 6-6 = CURRENT YEAR. 
C DIGITS 3-4 =CURRENT HOUR (B TO 23). 
C DIGITS 1-2 =CURRENT MINUTE (B TO 69). 
C USRNAI.I : 8 CHARACTER NAME OF THE CURRENT SYSTEiol USER. 
c 

INTEGERt4 
~ IRUNID, JIAI, JDD, JYY, 
• JHR, JI.UN 

C LOCAL ARRAY FOR READING DATE AND TIME 

c 
c 
c 
c 
c 
c 
c 
c 

INTEGER•2 
• LOCAL{I5) 

CHARACTERt6 
~ ASDATE 

CHARACTER•& 
~ TIME, 

CHARACTER• IS 

DATE 
EQUIVALENCE 

~ (ASDATE, 
• (USRN, 

USRN, 

LOCAL(l)), 
LDCAL(l3)) 

GET CURRENT TIME AND DATE 
TIMDAT RETURNING: 

USRNAM 

ASCII: LOCAL(I)=MM (MONTH) 
LOCAL(2)=0D (DAY) 
LDCAL(3)=YY (YEAR) 

BINARY: LOCAL(4)=MINUTES 
LOCAL(5)=SECONOS 
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EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
EXPECT 
IDNLU 
IDNLU 
IDNLU 
IDNLU 
IDNLU 
IDNLU 
IDNIAI 
IDN\M 
IDN\Jol 
IDNUM 
IDNIJI,I 
IDNUM 
IDNUM 
IDNUII 
IDNIAI 
IDNIAI 
IDNLII 
IDNI.M 
IDNUI.I 
IDNUM 
IDNUII 
IDNI.JI 
IDNIAI 
IDNLU 
IDNI.Jt.l 

lDNUiol 
IDNUM 
IDNUM 
IDNI.Jt.l 

IDNUM 
IDNUM 
IDNUit 
IDNIAI 
IDNI.M 
IDNUiol 

IONUW 
IDNIAI 
IDNI.Jt.l 

IDNUM 

213 

214 

"' 2!6 
217 
216 

219 
221 
221 
222 
223 
224 
226 
226 
227 

2 
3 

• 
' 
' 7 

8 

• 
10 
11 

12 
13 
14 

16 

16 

17 
16 

19 

" 21 
22 
23 ,. 
25 

" 27 
28 

" " 31 
32 

33 

" 36 

36 
37 

36 

39 .. 



c 
C CALL TIWDAT (LOCAL(l),INTS(15)) 
C CALL DATESA (DATE) 
C CALL TIWESA (TIWE) 
c 

c 

c 

READ (ASDATE,Silil) JMM, JDD, JYY 
JHR = LOCAL(4)/5il 
JMIN = LOCAL(4)-JHR•Sil 
J~JWWtlBililililililil 

JDD=JDD•H!JIU'I0il0 

JYY=JYY•liUiilil 

JHR=JHR*iil!!l 

IRUNID=JWW•JDD•JYY+JHR+JMIN 
USRNAW=USRN 

RETURN 
61!0 FORYAT (312) 

END 
SUBROUTINE IDPLT (IRUNID,XID,YIO) 

C SUBROUTINE IDPLT TAGS A PLOT WITH AN INTEGER RUN 10 IN A 
C USER-SPECIFIED LOCATION. THIS IS DONE IN TWO PARTS, AS 
C DISSPLA CANNOT HANDLE TEN DIGIT INTEGERS. 
c 

c 
c 
c 

c 
c 
c 

c 

DATA 

+ IDATE/lilllilll/ 

loiONTH/DAY/YR 

IWDY= IRUNID/IDATE 
IF {IMDY.GT.I) TKEH 

CALL INTNO (IMDY,XID,YID) 
ELSE 

CALL t.IESSAG ('ll0ii0',4,XID,YID) 
EHDIF 

TIIoiE OF DAY 

ITM~IRUNID-IMDY•IDATE 

DO lilll 1:1,4 
J=4-I 
IF (J.GT.0) TKEN 

J=lilnJ 
ELSE 

J=l 
END IF 

IF (ITME.GE.J) GO TO llll 
CALL t.IESSAG ('ll' ,1, 'ABUT', 'ABUT') 

101! CONTINUE 
GO TO 120 

llll CONTINUE 
CALL INTNC (ITME,'ABUT', 'ABUT') 

12\l CONTINUE 
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IDNI.AI 
IDNI.AI 
IDNUM 
IDNI.JI.I 
IONIA! 
IDNI.AI 
lDNlAI 
IDNUM 
IDNIAI 

IDNIAI 

IDNI.AI 
IDNUI.I 
IDNllt.l 
IDNIAI 

IDNUM 
IDNlAI 
IDNlll 
lDNIAI 
IDPLT 

IDPLT 
IDPLT 
IDPLT 
IOPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 
IDI'L T 

IOPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 

IDPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 

IDPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 
IDPLT 

IDPLT 
IDPLT 
IOPLT 
IDPLT 
IOPLT 
IDPLT 
IDPLT 

IDPLT 

" " 43 .. 
" " " " " so 
61 

52 

" 64 
55 

56 
57 

" 2 
3 

' 5 

6 
7 

6 
9 

16 

11 
12 

13 
14 

15 

16 

17 

18 

19 

" 21 

22 

" " 25 

" 27 
28 
29 

" 31 

32 
33 

" 35 

36 
37 



c 

RETURN 

"" SUBROUTINE IDVAX (IRUNID,USRNA~) 

C THIS ROUTINE IS THE VAX 11/780 EQUIVALENT OF THE PRIWE 750 
C PACSTAT IDNUW SUBROUTINE. IT'S PURPOSE IS THE SAME AS IDNUM, 
C TO CREATE A UNiqUE RUN IDENTIFIER, UTILIZING THE DATE AND TIWE 
C SYSTEM'S LIBRARIES AT THE TIME THIS ROUTINE IS CALLED. THE 
C SYSTEW USER NAWE IS ALSO PLACED INTO A CHARACTER VARIABLE. THIS 
C IFORWATION IS USED TO INSURE TRACEABILITY AND ACCOUNTABILITY FOR 
C DATA FILES FROM SIWULATION RUNS. AUTHOR: C.L. BARTLEY 
c 
c 
c 
C IRUNID = RUN IDENTIFIER, AS FOLLOWS: 
C DIGITS 9-10 = MONTH OF CURRENT DATE. 
C DIGITS 7-8 =DAY OF THE MONTH (1 TO Jl). 
C DIGITS 6-6 = CURRENT YEAR. 
C DIGITS 3-4 =CURRENT HOUR (0 TO 23). 
C DIGITS 1-2 =CURRENT MINUTE (0 TO 69). 
C USRNAW = 8 CHARACTER NAWE OF THE CURRENT SYSTEM USER. 
c 

IIHEGERt4 
+ IRUNID, JI.IM, JDD, JYY, 
+ JHR, JMIN 

C LOCAL ARRAY FOR READING DATE AND TIWE 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

INTEGERt2 
LOCAL(15) 

CHARACTER•8 
+ THI, 

CHARACTER• IS 

+ DATE 
EQUIVALENCE 

+ (ASDATE, 
(USRN, 

USRN, USRNAM 

LOCAL(l)), 
LOCAL(13)) 

GET CURRENT TII.IE AND DATE 
IDATE RETURNING; 

LOCAL(l)=t.IW (MONTH) 
LOCAL(2)=DD (DAY) 
LOCAL(J)=YY (YEAR) 

TIME RETURNING: 
JHR (4)=HOURS 
JMIN (5)=WINUTES 

CALL IDATE (LOCAL(l),LOCAL(2),LCCAL(J)) 

JIAI = LOCAL(1) 
JDD = LOCAL (2) 
JYY = LDCAL(J) 
CALL TIME (TIM) 

READ(TIW,500) JHR,J~IN 
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IDPLT 
IDPLT 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
JDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 
IDVAX 

" " 2 

' 
' 
' 6 

7 

6 

9 

10 

11 
12 

13 

" 15 

16 

17 
16 

19 

" 21 
22 
23 

" " 26 

27 
26 
29 

" 31 

32 

" " " " 37 

" " .. 
41 

" " " " " " " " " 51 

" " 



'" FORWAT(2(12,1X)) IDVAX " JI&I=JIAI•llililililililil IDVAX 55 

JOD=JODtlllllillliUI IDVAX " JYY=JYY' H'I0BB IDVAX 57 
JHR:JHR•llll IDVAX " Jt.IIN=Jt.IINd IDVAX " IRUNID=Jt.IW·JDD•JYY•JHR•Jt.IIN IOVAX " USRNAN:USRN IDVAX 61 

c IDVAX " RETURN IDVAX " END IDVAX " SUBROUTINE !INPUT !INPUT 2 
c !INPUT 3 

c ROUTINE FOR INPUTTING DISTRIBUTION TYPES AND PARAMETERS liN PUT • 
c FOR THE INPUT VARIABLES. !INPUT ' c IINPI.JT 6 

PARANETER ISllE = 6i1Bi10 ! MAX DATA SET SIZE PP.A.RA 2 

PARAioiETER WAXCNT = lB ! MAX NUMBER OF CONSTANTS PPARA 3 

PARANETER IJ.AXDST = lilil ! WAX N~BER OF INPUT DATA POINTS PPARA • 
PARAMETER t.IAXLVS " lBII ! t.I.'.X LEVB.S FOR STRATIFIED SANPLING PPARA ' PARANETER 11..\XNS " teeee ! MAX NlliBER OF SAWPLES PPARA 6 

PARAMETER t.IAXSOL = 111 ! WAX NUMBER OF SOLUTIONS PPARA 7 
PAIWoiETER WAXVAR = 25 WAX NUMBER OF INPUT VARIABLES PPARA 6 

PARAMETER Nt.ILEN = 10 ! FILE NAI.IE LENGTH PPARA 9 

PAR.A.WETER NTYPE = 11 ! NUMBER OF DISTRIBUTIOM TYPES PPARA " c PPARA 11 

c PPARA 12 

COMMON /PBLKl/ PBLKl 2 

• NCONST, NSOLN, NVAR PBLKl 3 

c PBLKl • 
c PBLKl ' COIAION /PBLK2/ PBLK2 2 

• NSTTL, NTTL, STTLE, PBLK2 3 

TTLE PBLK2 • 
CHARACTER•40 PBLK2 ' • SffiE, TTLE PBLK2 6 

c PBLK2 7 
c PBLK2 6 

COI.IMON /PS..K3/ PBLK3 2 

CDIMEN(t.IAXCNT), CLAB8.. (MAXCNT) , PLAB8..(t.IAXSOL), PBLK3 3 

• YDIUEN(t.IAXYAR), YLABEL (UAXYAR) PBLK3 • 
CHARACTERt12 PBLK3 s 

CDlt.IEN, CLAB8.., VDit.IEN, PBLK3 s 
VLABa PBLK3 7 

CHARACTER•32 PBLK3 6 

• PLAB8.. PBLK3 9 

c PBLK3 " c PBLK3 11 

COMMON /PBLK4/ PBLK4 2 

• CONST(UAXCNT), VALU(MAXSOL), VINPT(UAXVAR) PBLK4 3 

c PBLK4 • 
c PBLK4 ' 

COIAION /PBLK5/ PBLK5 2 

• ICNT, IOAT, INDEX PBLK5 3 
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c PBLKS ' c PBLKS ' COitii.ICN /PBLK13/ PBLKI3 2 
• NLEVB., NPTSPL(~AXLVS,MAXVAR), PBLK13 3 

NSTOC PBLK13 ' c PBLK13 ' c PBLK13 ' COMMON /PBLK14/ PBLKH 2 
LAB B. (NTYPE) PBLKl-4 3 

CHARACTER•21l PBLKH ' • LABB. PBLK14 ' c PBLK14 ' c PBLK14 7 
COIAION /PBLKIS/ PBLKIS 2 

ILIM(ItiAXVAR), ITYPE(t.!AXVAR), NLit.l(t.IAXVAR, 2), PBLK16 3 

• PAR(ItiAXVAR,3), RLIW(WAXVAR, 2), VLIM(t.IAXVAR, 2), PBLK15 ' VI... lilT (ltiAXVAR, 2) PBLKIS ' c PBLK15 ' c PBLK16 7 
COIAION /PBLK17/ PBLK17 2 

• ICCD, IqUIT, !SOU~, PBLK17 3 
IUPDAT, W.XSAW, NPRT, PBLK17 ' NSAW, NSAI.IC PBLK17 ' c PBLK17 ' c PBLK17 7 

COIAION /PBLK18/ PBLK16 2 
• JJNF(NI.l..EN,WAXVAR), INFIL, IUDIST, PBLK18 3 

• UDIST(WAXDST, 2) PBLKIB ' CHARACTER•4 PBLK18 ' • JJNF PBLK18 ' c PBLK18 7 
c PBLKIB ' PARAI.IETER WAXLEV=28fl WAX LEVELS OF STRATIFICATION STRATI 2 

COI.INON /STRATI/ STRATI 3 

• NSPL(MAXLEV) STRATI ' c STRATI ' c STRATI ' PARAMETER IIAXSRC=l5 IDCOt.l 2 
COt.IION /IOCOM/ IDCOI.I 3 

• JRUNID, FL, FLT(WAXSRC), IDCOiol ' • NRUNID (W.XSRC), NSRC, PRG, IDCOiol 5 

• PRGT (MAXSRC) , TITLE(23), USRNAW, IOCOM ' USRNIH (MAXSRC) , VERNIAI IDCOIII 7 

CHARACTERt4 IDCOW ' • TITLE IDCOt.l ' CHARACTERt8 IDCOt.l " FL, FLT, PRG, IDCOiol 11 

PRGT, USRNAIII, USRNt.IT IOCOW 12 
c IDCOW 13 

c IDCOt.l 14 

CO.IIt.ION /INOUT/ IN OUT 2 

• IN, lOUT, IqB, I ECHO ECHO " CHARACTER•! INOUT ' • IQB IN OUT ' 
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c IN OUT 6 

c IN OUT 7 

c !INPUT 21 

CHARACTER•! !INPUT 22 

• AHS !INPUT 23 

DATA !INPUT " • LABB..(l) /'NORWAL , I, !INPUT 25 

• LABEL(2) /'NATURAL LOGNORMAL 'I' liN PUT 26 

• LABB..(3) /'COI.IYON LOGNORMAL , I, IINPUT 27 

• LABB..(4) /'NATURAL LOGUNIFORI.I 'I. IINPUT 26 

• LABB..(S) /'COI.IYON LOGUNIFORW 'I. !INPUT 29 

• LABB..(6) /'EXPONENTIAL 'I. !INPUT 36 

• LABB..(7) /'UNIFORM 'I. IINPUT 31 

• LABEL(8) / 'BERNDLUI 'I' IINPUT 32 

• LABB..(9) /'EXTERNAL CONF FUNCTN'/, IINPIJT 33 

• LABB..(18)/'EXTERNAL DATA POINTS'/ IINPUT 34 

DATA liN PUT 36 

• LABEL(NTYPE)/'CONSTANT 'I liN PUT 36 

c !INPUT 37 

c ------------------------------------------------------------------ IINPUT 36 

c - NOTE THE CODE IS SET UP SO THAT DISTRIBUTIONS ONE TO (NTYPE-1) - IINPUT " c - ARE EXTENDED DISTRIBUTIONS, AND DISTRIBUTION (NTYPE} IS A liN PUT " c - CONSTANT VALUE. IF NEJ DISTRIBUTIONS ARE R~UIRED, IT IS WOST - liN PUT 41 
c - EASILY INSERTED INSERTED JUST BEFORE I tHYPE. SUBROUTIKES !INPUT " c - EXPECT AND RNGS ~T ALSO BE ~ODIFIED IF NTYPE IS INCREASED. IINPUT " c - ROUTINE AND STATOT UUST ALSO BE WODIFIED IF THERE IS ANY IINPUT .. 
c - CHANGE IN THE ORDERING OR TYPES OF THESE DISTRIBUTIONS. liN PUT 46 

c ------------------------------------------------------------------ liN PUT 46 

DATA I INPUT 47 

• NSTTL/~/, IINPUT 46 

STTLE/' 'I IINPUT " c IINPUT 56 

c COUNTER INITIALIZATION IINPUT 61 
c IINPUT 52 

DO Ul~ l=l,NVAR IINPUT 53 

NLH.I(I,l)=~ IINPI.JT " NLIW(I,2):!! liN PUT 56 
1110 CONTINUE liN PUT 56 

c IINPUT 57 

c PROUPT FOR SYSTEMS VARIABLE UPDATE, IINPUT 66 

c EXCEPT FIRST TI~E THROUGH ROUTINE. IINPUT 59 

c IINPUT " IUPDAT=~ IINPUT 61 
NDIST=NTYPE IINPUT 62 

IF (ICNT.GT.l) THEN IINPUT 63 

110 CONTINUE IINPUT 64 

WRITE (IOUT,S~~) I~B !INPUT 65 

READ (IN,516) ANS IINPUT 66 

WRITE (IECH0,516) ANS ECHO 56 

IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN !INPUT 67 

IF ((ANS NE'y').AND. (ANS.NE. 'n')) GO TO 111! IINPUT 66 

END IF liN PUT 69 

IF ((ANS.~. 'N') OR.(ANS.Eq.'n')) GO TO 271! IINPUT 70 

NDIST=NTYPE+l IINPUT 71 
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END IF !INPUT 72 
IUPDAT=l UN PUT 73 
NSTDC=l IINPUT 74 

c !INPUT " c LOOP UPDATES SYSTEI.I VARIABLES !INPUT 76 
c liN PUT 77 

WRITE (IOUT,520) IINPVT 78 
LPNT=l !INPUT 79 
N=l !INPUT " 1211 CONTINUE IINPUT 81 

N=N•l IINPUT 82 
ILit.I(N)=II IINPUT " c IINPUT .. 

c INPUTS DISTRIBUTIONS/PARAt.IETERS FOR SYSTEI.IS VARIABLES IINPUT 85 
c IINPUT 86 

"' CONTINUE IINPUT 87 
WRITE (IOUT,5311) N,VLABEL(N),VDit.IEN(N) liN PUT 86 
WRITE (IOUT,541) (I,LABEL(I),I=l,NTYPE) liN PUT 89 
IF (ICNT.GT.l) WRITE (IOUT,SSII) NDIST IINPUT " WRITE (lOUT, 6611) I~B !INPUT 91 
READ (IN,•,ERR=411) IT IINPUT " WRITE (IECHO,•) IT ECHO 59 
IF ((IT.LT.l).OR.(IT.GT.NDIST)) GO TO 4111 liN PUT 93 
IF (IT.GT.NTYPE) GO TO 260 IINPUT " WRITE (IOUT,5711) LABEL(IT) IINPUT 95 
ITYPE(N)=IT IINPUT " c IINPUT " c NORt.IAL DISTRIBUTION IINPUT " c IINPUT 99 
IF (IT.NE.l) GO TO 1511 IINPUT "' WRITE (lOUT, 5811) 1~8 IINPIJT 101 

READ (IN,•,ERR=Uil) PAR(N,l) IINPUT 182 
WRITE (!ECHO,•) PAR(N,l) ECHO " 1" CONTINUE IINPUT 103 

WRITE (IOUT,5911) IqB IINPUT 1" 
READ (IN,•,ERR=4H1) PAR(N,2) IINPUT 105 

WRITE (IECHO,•) PAR(N,2) ECHO 61 
IF (PAR(N,2).LT.B.) THEN IINPUT 106 

WRITE (IOUT,6ilB) PAR(N,2) IINPUT 107 
GO TO Wl liN PUT 106 

END IF !INPUT 109 
GO TO 251! !INPUT 110 

c !INPUT 111 
c LOGNORt.IAL DISTRIBUTIONS I INPUT 112 
c IINPUT 113 

150 CONTINUE IINPUT 114 
IF ((IT.NE.2).AND.(IT NE.3)) GO TO 181! IINPUT 115 

160 CONTINUE !INPUT 116 
WRITE (IOUT,6lll) I~B IINPUT 117 

READ (IN,•,ERR:4111) PAR(N,I) IINPUT 116 
WRITE (!ECHO,•) PAR(N,l) ECHO 82 

IF (PAR(N,l) LE.il.ll) THEN liN PUT 119 
WRITE (IOUT,61l0) PAR(N,l) liN PUT 120 
GO TO 160 IINPUT 121 
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END IF liN PUT 122 
PAR(N,1)=ALOG(PAR(N,l)) !INPUT 123 
IF (IT.EQ.3) PAR(N,l)=PAR(N,l)/2.302585 !INPUT 124 

170 CONTINUE IINPUT 125 
WRITE (IOUT,620) PAR(N,l),IQB IINPUT 126 
READ (IN,•,ERR=410) PAR(N,2) IINPUT 127 

WRITE (IECHO,•) PAR(N,2) ECHO 63 
IF (PAR(N,2).LT.0.) THEN liN PUT 126 

WRITE (IOUT,600) PAR(N,2) liN PUT 129 
GO TO 170 liN PUT 130 

END IF !INPUT 131 
GO TO 250 IINPUT 132 

c IINPUT 133 
c UNIFOR~ LOGNORWAL DISTRIBUTIONS IINPUT 134 
c IINPUT 135 

160 CONTINUE liN PUT 136 
IF ((IT.NE.4).AND.(IT.NE.5)) GO TO 190 !INPUT 137 

WRITE (IOUT,630) !INPUT 136 
READ {IN,•,ERR:410) PAR(N,l),PAR{N,2) !INPUT 139 

WRITE (!ECHO,•) PAR(N,l), PAR(N,2) ECHO " IF {PAR(N,l).GT.PAR(N,2)) THEN liN PUT "' C=PAR{N,l) IlNPUT 141 
PAR{N,l):PAR(N,2) IINPUT "' PAR(N,2)=C liN PUT 143 

END IF liN PUT "' GO TO 260 IINPUT "' "' CONTINUE IINPUT 146 
c liN PUT 147 
c EXPONENTIAL DISTRIBUTION !INPUT 146 
c IINPUT "' IF (IT.NE.6) GO TO 210 IINPUT "' '" CONTINUE IINPUT 151 

WRITE (IOUT,580) !INPUT 152 
READ (IN, *• ERR=-410) PAR(N, 1) !INPUT 153 

WRITE (IECHO,•) PAR(N,l) ECHO 55 
IF (PAR(N,l).LE.0.) THEN IINPUT "' WRITE (IOUT,800) PAR(N,l) IINPIJT 155 

GO TO 299 UN PUT 156 
END IF !INPUT !57 
PAR(N,l)=1.0/PAR(N,l) !INPUT 158 
GO TO 250 IINPUT 159 

c !INPUT "' c UNIFOR~ DISTRIBUTION IINPUT 161 
c liN PUT 162 

"' CONTINUE !INPUT 153 
IF (IT.NE.7) GO TO 220 !INPUT 164 

WRITE (IOUT,640) IINPUT 165 
READ (IN,•,ERR=410) PAR(N,l),PAR(N,2) IINPUT 168 

WRITE (!ECHO,•) PAR(N,l),PAR(N,2) ECHO 68 
IF (PAR(N,l).GT.PAR(N,2)) THEN IINPUT 167 

C=PAR(N,l) !INPUT 168 
PAR(N, l)=PAR(N, 2) IINPUT 169 
PAR(N,2)=C IINPUT 170 

END IF IINPUT 171 
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GO TO 26B !INPUT 172 
c IINPI.JT 173 
c BERNDLLLI DISTRIBUTION IH/PUT "' c liN PUT 175 

22B CONTINUE !INPUT 176 
IF (IT.NE.B) GO TO 232 IINPI.JT 177 

WRITE (lOUT I 651l) liN PUT 178 
READ (IN 1 f 1 8RR:4lll) PAR(N 1 l) 1 PAR(N 1 2) IINPUT 179 

WRITE (IECHO~•) PAR(N 1 1) 1 PAR(N 1 2) ECHO 67 
IF (PAR(N 1 l).GT.PAR(N,2)) THEN IINPUT 180 

C:PAR(N,I) liN PUT 181 
PAR(N,I)=PAR(N 1 2) IINPVT 182 
PAR(N,2):C IINPI.JT 183 

END IF IINPI.JT 184 

"' CONTINUE !INPUT 185 
WRITE (IOUT,66B) IINPUT 186 
READ (IN,t 1 ERR=4lll) PAR(N 1 3) IINPI.JT 187 

WRITE (IECH0 1 t) PAR(N,3) ECHO 68 
IF ((PAR(N,3).LT.B.Il).OR.(PAR(N,3) GT.I.Il)) GO TO 230 IINPUT 168 
GO TO 261l liN PUT 189 

c liN PUT 190 
c EXTERNALLY DEFINED DATA POINTS OR CONFIDENCE FUNCTION !INPUT 191 
c IINPUT 192 

232 CONTINUE IINPUT 193 
IF ((IT.NE.9).AND.(IT.NE.lll)) GO TO 241l IINPI.JT "' IF (IT. E~. 9) WRITE (lOUT, 57 B) IINPUT 195 
IF (IT. EQ.lB) WRITE (lOUT I 68B) IINPUT 196 
READ (IN,890) (JJNF(I 1 N),I:l,N14..EN) IINPUT 197 
WRITE (IECH0,89B) (JJNF(I,N) ,I=I,NW...EN) ECHC " GO TO 26B liN PUT 196 

c UN PUT 199 
c CONSTANT VALUE IINPUT 2 .. 
c IINPUT 201 

"' CONTINUE IINPVT 202 
IF (IT.NE.NTYPE) GO TO 261! IINPI.JT 203 

WRITE (IOUT 1 71lll) IqB IINPUT 284 
READ (IN,• 1 ERR=411!) PAR(N,l) liN PUT "' WRITE (IECHO,t) PAR(N,l) ECHO " GO TO 26B IINPUT "' c IINPUT 267 

c SET UPPER/LOWER LII.IITS ON DISTRIBUTION !INPUT 208 
c IINPUT 209 

250 CONTINUE IINPUT "' WRITE (IDUT,710) IQB IINPUT 211 
READ (IN,SIB) ANS liN PUT 212 

WRITE (IECHD,Slll) ANS ECHC 71 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN IINPUT 213 

IF ((ANS NE'y').AND.(ANS.NE. 1 n')) GO TO 250 UN PUT 214 
END IF IINPUT 216 
IF ((ANS.EQ. 'Y') .OR. (ANS.EQ. 'y')) THEN IINPUT 218 

ILII.I (N) =1 IINPUT 217 
WRITE (IOUT,720) IINPUT 218 
READ (IN,t,ERR=41B) VLII.I(N 1 1),VLI~(N 1 2) IINPUT 219 

WRITE (IECHO,t) VLII.I(N,l),VLII,j(N,2) ECHO 72 
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IF (VLIM(N,1).GT.VLIM(N,2)) THEN liN PUT 220 
C=-VLIM(N,1) !INPUT 221 
VLHI (N, l):VLIM(N, 2) !INPUT 222 
VLII4(N,2)=-C IINPUT 223 

END IF liN PUT 224 
END IF liN PUT 225 

c liN PUT 226 
c NEXT VARIABLE liN PUT 227 
c IINPUT 226 

2611 CONTINUE IINPUT 229 
IF (IT.NE.NTYPE) NSTOC=-11 IINPUT 230 
IF (N.LT.NVAR) GO TO 1211 IINPUT 231 

c IINPUT 232 
c OPTION TO SKIP THE UPDATING OF SYSTEW CONSTANTS liN PUT 233 

c liN PUT 234 
2711 CONTINUE liN PUT 235 

IF (NCONST.LE.il) GO TO 3111 IINPUT 236 
IF (ICNT.GT.l) THEN !INPUT 237 

"' CONTINUE IINPUT 238 
WRITE (IOUT,73B) IqB liN PUT 239 
READ (IN,51il) ANS liN PUT "' WRITE (IECH0,510) ANS ECKO 73 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN IINPUT 241 

IF ((ANS.NE.'y').AND.(ANS.NE.'n')) GO TO 280 IINPUT 2" 
END IF liN PUT "' IF ((ANS.EQ.'N').OR.(ANS.EQ.'n')) GO TO 310 IINPUT 2U 

END IF IINPUT "' IUPOAT:l UN PUT 246 
c !INPUT 247 
c LOOP UPDATES SYSTEW CONSTANTS liN PUT 248 
c IINP\.JT "' LPNT:2 liN PUT "' 1:0 liN PUT 251 

290 CONTINUE IINPUT 252 
I:I~l !INPUT 253 

'" CONTINUE IINP\.JT 254 
WRITE (IOUT,740) CLABEL(I),CDIMEN(I) IINP\.JT 255 
IF (ICNT.GT.l) WRITE (IOUT,750) CONST(I) liN PUT 256 
READ (IN,~,ERR:410) CONST(I) liN PUT 257 

WRITE (IECHO,~,ERR:410) CONST(I) ECHO 74 
IF (I.LT.NCONST) GO TO 290 !INPUT 258 

310 CONTINUE IINPUT 259 
c IINPUT 260 
c ENTER NUMBER OF SAI.IPLES TO TAKE IINPUT 261 
c IINPUT 262 

LPNT=3 I INPUT 263 
320 CONTINUE !INPUT 284 

WRITE (IOUT,760) MAXSAM IINPUT 265 
READ (IN, t, ERR=4UI) NSAf.l IINPUT 266 
WRITE (IECHO,t) NSAM ECHO 75 

IF (NSAM.LT 1) GO TO 320 IINPUT 267 
IF (NSAM.GT.MAXSAM) THEN !INPUT 268 

WRITE (IOUT,770) MAXSAM !INPUT 259 
GO TO 321l !INPUT "' 
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END IF IINPUT 271 
c IINPVT 272 
c ENTER PRINT INTERVAL UN PUT 273 
c IINPUT 274 

LPNT=4 IINPlJT 215 
3311 CONTINUE IINPlJT 276 

WRITE (IOlJT, 783) IINPlJT 277 
READ (IN,•,ERR=U3) NPRT liN PUT 276 
WRITE (IECHO,•) NPRT ECHC 76 
IF ((NPRT.LT.1).0R.(NPRT.GT.NSAM)) GO TO 413 IINPUT 279 

c IINPUT 280 
c ENTER THE NUWBER OF INTERVALS FOR STRATIFIED SAMPLING AND IINPUT 281 
c INITIALIZE SA~PLING ARRAYS. OIHT IF NO INPUT VARIABLES IINPVT 282 
c ARE DISTRIBlJTED. IINPUT 283 
c IINPUT 284 

LPNT=6 IINPUT 286 
NLEVB-=1 IINPlJT 286 
IF (NSTOC. NE.Il) GO TO 3711 IINPlJT 287 

I=WAXLVS IINPUT 288 
IF (I.GT.~AXLEV) I=W..XLEV !INPUT 289 

"' CONTINUE !INPUT "' WRITE (IOlJT,791l) I IINPUT 291 
READ (IN,t,ERR=4111) NLEVB_ IINPUT 292 

WRITE (I ECHO, t) NLEVB.. ECHC 77 

IF ((NLEVB-.LT.1).0R.(NLEVB-.GT.I)) GO TO 3411 IINPlJT 293 
IF (NLEVEL.GT.NSAM) THEN !INPUT 294 

WRITE (IOlJT,Billl) NLEVEL,NSA~ IINPUT 295 
GO TO 343 !INPUT 296 

END IF IINPUT 297 
DO 3611 N=1,NVAR IINPUT 208 

DO 3511 1=1, NLEVEL !INPUT 299 
NPTSPL(I,N)=Il IINPUT "' "' CONTINUE !INPUT 301 

360 CONTINUE IINPUT 302 
378 CONTINUE IINPUT 303 

c I INPUT 304 
c DATA ECHO I INPUT 305 
c IINPlJT "' IF (IDAT.GT.Il) THEN IINPlJT "' IF (ICNT.GT.l) WRITE (IDAT,5lll) IINPlJT '" WRITE (IDAT,Blll) IINPlJT "' WRITE (IDAT,820) PRG,VERNU~,JRUNID,TTLE,USRNAM,STTLE,ICNT BCSFIX 62 

DO 390 N=l,NVAR IINPlJT 311 
IT=ITYPE(N) IINPlJT 312 
WRITE (IDAT,831l) VLABEL(N),VDIWEN(N),LABEL(IT) IINPUT 313 

IF (IT.E~.l) WRITE (IDAT,841l) PAR(N,l),PAR(N,2) IINPUT 314 

IF ((IT.E~.2).0R.(IT.EQ.3}) WRITE (IDAT,851l) PAR(N,l),PAR(N,2) IINPlJT 316 

IF ((IT.EQ,.4).0R.(IT.EQ.6)) WRITE (IDAT,BBB) PAR(N,l),PAR(N,2) liN PUT 316 
IF (IT.NE.6) GO TO 38B liN PUT 317 

C=l.ll/PAR(N, 1) IINPUT 318 
WRITE (IDAT,871l) C !INPUT 319 

"' CONTINUE IINPUT "' 
IF (IT.EQ.7) WRITE (1DAT,881l) PAR(N,l),PAR(N,2) IINPUT 321 
IF (IT.EQ.B) WRITE (IDAT,891l) PAR(N,l),PAR(N,2),PAR(N,3) IINPUT 322 
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IF (IT.EQ,.9) WRITE (IDAT,9011) (JJNF(I,N),I=l,NI.ILEN) IINPUT 303 
IF (IT.EQ,.lll) WRITE (IDAT,918) (JJNF(I,N),I=l,NI.t..EN) liN PUT 32< 
IF (IT. EQ,. NTYPE) WRITE (IDAT I 9211) PAR(N I 1) liN PUT 325 
IF (ILIW(N).GT.8) WRITE (IOAT,9311) VLIW(N 1 l),VLIW(N 1 2) !INPUT 326 

"' CONTINUE IINPUT 327 
WRITE (IDAT,9411) IINPUT 328 
DO 4811 I=l,NCONST IINPUT 329 

WRITE (IDAT,958) CLABEL(I),CDIWEN(I) 1CONST(I) IINPUT "' ... CONTINUE IINPUT 331 
WRITE (IDAT,960) NSAW,NPRT IINPUT 332 
IF (NLEVB...GT.l) THEN liN PUT 333 

WRITE (IDAT I 9711) NLEVEL IINPUT 334 
B_SE IINPUT "' WRITE (IOAT,9811) IINPUT "' END IF liN PUT 337 

END IF IINPUT 338 
c IINPUT "' RETURN IINPVT "' c liN PUT 341 
c WRITE WARNS OF ERROR ON INPUT IINPUT "' c IINPUT 3" 

41B CONTINUE liN PUT 3 .. 
WRITE (IOUT,99B) liN PUT "' GO TO (13B,3BB,328,338,340), LPNT IINPUT "' c IINPI.JT 3H 

6BB FORMAT (/1X 1 'WOULD YOU LIKE TO UPDATE THE SYSTEM VARIABLES (Y/N)?' liN PUT 348 
•,lX,Al) !INPUT 349 

6lil FORMAT (Al) IINPUT "' 6211 FDRI.!AT (/lX, 'INPUT OF DISTRIBUTION TYPES AND PARAMETERS') IINPUT 3Sl 
6311 FORI.!AT (/1X,14, ') ',A12,' (' ,A12, ') DISTRIBUTION') IINPUT 362 
6411 FORMAT (BX, 12, ') , I A2B) liN PUT 3S3 
658 FORMAT (BX,I2, ') PREVIOUSLY DEFINED DISTRIBUTION.') IINPUT 3" 
560 FORMAT (lX,'ENTER THE N~BER FOR THE DESIRED DISTRIBUTION. ',At) IINPUT 3SS 

67B FORIJ.AT (IX, 'DISTRIBUTION TYPE IS ', A20) IINPUT 3SS 
68B FORIJ.AT (lX, 'ENTER THE ~EAN OF THE DISTRIBUTION. ',Al) liN PUT 3S7 
690 FORWAT (lX,'ENTER THE STANDARD DEVIATION.',T38,Al) liN PUT "' 600 FORI.IAT (/lX, 'n ENTERED VALUE OF ' , 1PE12. 4, ' IS OUT OF RANGE. 1

) liN PUT "' 618 FORMAT (lX, 'ENTER THE WEDIAN VALUE FOR THE DISTRIBUTION. ',Al) !INPUT 380 
628 FOR~AT (lX,'THE ~EAN OF THE UNDERLYING NORI.IAL DISTRIBUTION IS ',lP IINPUT 381 

•E12.4/1X, 'ENTER THE STANDARD DEVIATION OF THIS NORMAL DISTRIBUTION IINPUT 362 
•. ',Al) IINPUT 363 

630 FORWAT (lX,'ENTER THE ~INI~U~ AND WAXIMU~ EXPONENTS FOR THE DISTRI IINPUT 3 .. 
•BI.JTION. ') UN PUT "' 648 FORloiAT (lX, 'ENTER THE LOWER AND UPPER ENDPOINTS FOR THE UNIFOR'-1 DI liN PUT "' 
•STRIBUTION. ') IINPUT 367 

65B FOR~AT (lX, 'ENTER THE LOWER AND UPPER VALUES FOR THE BERNOULLI DIS IINPUT 388 

•TRIBUTION ') !INPUT 389 

660 FORUAT (IX, 'ENTER THE PROBABILITY '·' OF THE LOWER VALUE OCCURIN IINPUT "' •G. ') IINPUT 311 
670 FORI.!AT (/lX,'THE CONFIDENCE FUNCTION WILL BE READ FROM AN EXTERNAL liN PUT 312 

• FILE. '/lX, 'ENTER THE NAME OF THE FILE CONTAINING THE CUUMULATIVE' liN PUT 313 

•/lX, 'CONFIDENCE FUNCTION DATA FOR THIS VARIABLE.') IINPUT "' 688 FORMAT (/lX, 'THE DATA POINTS II' ILL BE READ FROW AN EXTERNAL FILE.'/ IINPUT 31S 

•lX, 'ENTER THE NAI.IE OF THE FILE CONTAINING'/lX,'THE DATA POINTS FOR IINPUT 376 
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c 

• THIS INPUT VARIABLE.') 
690 FCRYAT (20A4) 
700 FORliAT (IX, 'ENTER THE VALUE FOR THE VARIABLE. ',AI) 
710 FORYAT (lX,'WOUlD YOU LIKE A LOWER AND AN UPPER'/IX,'BOUNO ENFORCE 

•D ON THIS VARIABLE (Y/N)? ',AI) 
720 FORWAT (lX,'ENTER THE VALUES FOR THE LOWER AND UPPER BOUNDS.') 
730 FORWAT (/IX,'WOULD YOU LIKE TO UPDATE THE SYSTEW CONSTANTS (Y/N)?' 

•,1X,A1) 
740 FORWAT (/IX, 'ENTER THE VALUE FOR ',A12,2X, '(' ,Al2, ')') 
750 FORMAT (SX,'(CURRENT VALUE IS ',1PE12.5,')') 
760 FORMAT (//lX,'ENTER THE NUMBER OF SAMPLES TO TAKE (MAX : 1 ,IS,').') 
770 FORWAT (/IX,'•• ERROR •• ENTERED VALUE EXCEEDS PROGR~ LIMIT OF ', 

•IS) 
780 FORMAT (/lX,' ENTER THE PRINT INTERVAL FOR OUTPUT DATA. ',Al} 
790 FORMAT (/lX, 'ENTER THE NUMBER OF INTERVALS FOR STRATIFIED SAMPLING 

• (t.IAX=',IS,'). ') 
800 FORMAT (IX,IS,' HITERVALS IS TOO MANY, ONLY ',IS,' SAMPLES CHOSEN. . ') 

810 FORMAT (/IX,'-----------------------------------------------------
•-------------------------') 

820 FORIIIAT (/1X,A8,2X,'[',F5.2,']',T5l,'RUN I.D. ',110,/1X,A40,9X,'U 
·SER NAt.IE' ,4X, AS/IX, A40, 9X, I DATA SET NUt.IBER I '15//! /1X, 'TABLE 1. I ,3 
•X,'ECHO OF THE INPUT DATA') 

830 FORMAT (/SX,A12,' (',AI2,')'/15X,'DISTRIBUTION IS ',A20) 
840 FORt.IAT (22X, 't.IEAN VALUE= I I T35,1PE12.4/17X, 'STND DEVIATION = ',T3 

•5,E12.4) 
850 FORMAT (22X,'CONSTANTS FOR THE UNDERLYING NORMAL DISTRIBUTION ARE' 

•/17X,'MEAN VALUE =',T35,1PE12.4/17X,'STND DEVIATION=' ,T35,E12.4) 
860 FDRt.IAT (22X,'MIN, MAX EXPONENTS FOR THE UNDERLYING'/17X,'UNIFORW D 

•ISTRIBUITON ARE'/11X,'t.IIN = ',1PE12.4,', t.IAX = ',El2.4) 
870 FORt.IAT (22X,'t.IEAN VALUE JS',T35,1PE12.4) 
880 FORt.IAT (22X, 'LOWER ENDPOINT =', T35,1PE12.4/17X, 'UPPER ENDPOINT =', 

•T35,E12.4) 
890 FORMAT (22X I 'LOWER VALUE :I I T35 I 1PE12 .4/11X I 'UPPER VALUE =' I T35 I El 

•2.4/17X,'LOI VALUE PROS=' ,T35,E12.4) 
900 FORMAT (22X,'THE CONFIDENCE FUNCTION WILL BE READ AS A PIECE WISE' 

•/17X,'CONTINUOUS DATA FUNCTION FROt.l THE EXTERNAL FILE:'/IBX,20A4) 
910 FORIIIAT (22X,'THE RANDOM DATA POINTS WILL BE REA0'/17X,'FROt.l THE EX 

·TERNAL FILE:'/18X,20A4) 
920 FORMAT (22X, 'CONSTANT VALUE=', T35,1PE12.4) 
930 FORMAT (22X, 'LOWER BOUND=' ,T35,1PE12.4/17X,'UPPER BOUND=' ,T35,E1 

•2.4) 
940 FORMAT (/) 
950 FORt.IAT (SX, 'VALUE FOR I ,Al2,2X, I(' ,Al2, ') IS I ,1PE12.4) 
960 FORMAT (1/SX, 'NUMBER OF SAMPLES IS ',IS/IX, 'PRINT INTERVAL IS' ,4X, 

•lB) 

970 FORioiAT (SX, 'STRATIFIED SAWPLING CHOSEN, USING ',15,' LEVH.S.') 
980 FORMAT (SX, 'STRATIFIED SAt.IPLING NOT CHOSEN.') 
990 FORt.IAT (/lX, '••••• ERROR ON INPUT, TRY AGAIN *'*"' /) 

END 
SUBROUTINE LNNORt.l (N,RNDVAL,RP1,RP2) 

C ROUTINE FOR TRANSFORMING A UNIFORMLY DISTRIBUTED DATA SET ON THE 
C INTERVAL 0,1 TO A NATURAL LOGNORMALLY DISTRIBUTED DATA SET. 
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c 
C N = THE NUMBER OF ITEMS IN THE DATA SET 
C RNDVAL = VECTOR OF UNIFORMLY DISTRIBUTED VALUES ON INPUT. EACH 
C VALUE IIJST BE BETWEEN ZERO AND ONE. 
C =VECTOR OF LDGNORMAULY DISTRIBUTED VALUES ON OUTPUT. 
C RPl = WEAN VALUE FOR THE UNDERLYING NORMAL DISTRIBUTION. 
C RP2 =STANDARD DEVIATION FOR THE UNDERLYING NORMAL DISTRIBUTION. 
c 

c 

DIMENSION 
RNDVAL(N) 

C NATURAL LOGNOR~L DISTRIBUTION 
c 

c 

DO 1!!111 l=l,N 
RV=RNDVAL(I) 
RV=DNORW (RV,RP1,RP2) 
RNOVAL(I)=EXP (RV) 

1110 CONTINUE 

RETURN 

END 
SUBROUTINE LNNDR!.IL (N, RNOVAL, RPl, RP2, A!.IIN, AMAX) 

C ROUTINE FOR TRANSFORMING A UNIFORWLY DISTRIBUTED DATA SET ON THE 
C INTERVAL B,l TO A NATURAL LOGND~ALLY DISTRIBUTED DATA SET, WITH 
C THE CONSTRAINT THAT ALL OUTPUT VALUES LIE BETWEEN SPECIFIED LIMITS. 
c 
C N = THE NUMBER OF DATA VALUES IN VECTOR RNDVAL. 
C RNDVAL =ON INPUT, THE VECTOR OF UNIFORt.ILY DISTRIBUTED VALUES. 
C =ON OUTPUT, TKE VECTOR OF LOGNORMALLY DISTRIBUTED VALUES. 
C RPl = WEAN VALUE FOR THE DESIRED UNDERLYING NORMAL DISTBUTION. 
C RP2 = STAND. DEV FOR THE DESIRED UNDERLYING NORMAL DISTRIBUTION. 
C AMIN = MINIMUM LIWIT VALUE FOR TKE LOGNORUALLY DISTRIBUTED DATA. 
C AMAX = WAXIMUW LIMIT VALUE FOR THE LOGNOR~LLY DISTRIBUTED DATA. 
c 
C UMIN,UWAX = THE LIMIT VALUES ON THE UNIFORM DISTRIBUTION. THESE 
C ARE AVAILABLE TO THE USER THROUGH CC~ON BLOCK ULIMTS. 
c 

c 
c 

c 

c 
c 
c 

COMt.ION /ULit.ITS/ 
~ I.NAX, UMIN 

DIMENSION 
RNDVAL(N) 

IF (AMIN.GT.AMAX) THEN 
A=At.IIN 
AWIN=AMAX 
At.IAX=A 

END IF 

COMPUTE LOGARITHt.IS OF THE CHOSEN LIMITS 

BWIN,ALOG(AMIN) 
Bt.IAX=ALOG(AI.IAX) 
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c LNNCRWL.. " c DO COMPUTATIONS ON A LOG SCALE LNNORIII... 35 
c LNNORIL. " CALL NORt.IALL (N, RNDVAL, RPI, RP2, BMJN, Bli!AXJ LNNORIL " c LNNORIL. " c TRANSFORU: NORt.IAL DISTRIBUTION TO LOGNORMAL LNNORIL. " c LNNORtl.. .. 

DO 101! l=l,N LNNORII.. 41 
RNOVAL (I):EXP (RNDVAL(I)) LNNORWI... " 11!0 CONTINUE LNNORI4. " c LNNORI.L " RETURN LNNDRI.l.. " '"' LNNORML " SUBROUTINE LNUNIF (N,RNDVAL,RP1,RP2) LNUNIF 2 

c LNUNIF 3 
c ROUTINE FOR TRANSFORUING A UNIFORU:LY DISTRIBUTED DATA SET ON THE LNUNIF • c INTERVAL '·' TO A NATURAL LOGUNIFORt.ILY DISTRIBUTED DATA SET. LNUNIF ' c LNUNIF 6 
c N = THE N~BER OF ITEMS IN THE DATA SET. LNUNIF 7 
c RNDVAL = VECTOR OF UNIFOR~Y DISTRIBUTED VALUES ON INPUT. EACH LNUNIF 6 
c VALUE WUST BE BETWEEN ZERO AND ONE. LNUNIF 9 
c = VECTOR OF LOGUNIFORMLY DISTRIBUTED VALUES ON OUTPUT. LNUNIF " c RP! = WINIIIUW EXPONENT (BASE E) FOR THE OUTPUT DISTRIBUTION. U/UNIF 11 
c RP2 = WAXIMUU EXPONENT (BASE E) FOR THE OUTPUT DISTRIBUTION. LNUNIF 12 
c LNUNIF 13 

DIMENSION LNUNIF 14 

• RNOVAL(N) LNUNIF 15 
c LNUNIF 16 
c NATURAL LOGUNIFORM DISTRIBUTION LNUNIF 17 
c LNUNIF 16 

DO 133 I=1,N LNUNIF 19 
RV=RP1•(RP2-RP1)•RNOVAL(I) LNUNIF " RNDVAL(I)=EXP(RV) LNUNIF 21 

133 CONTINUE LNUNIF 22 
RETURN LNUNIF 23 

'"' LNUNIF ,. 
SUBROUTINE LDGNOR~ (N,RNDVAL,RP1,RP2) LOGNORM 2 

c LOGNORM 3 
c ROUTINE FOR TRANSFORMING A UNIFORMlY DISTRIBUTED DATA SET ON THE LOGNOR~ • c INTERVAL '·' TO A COI.II.ION LOGNORWALLY DISTRIBUTED DATA SET. LOGNORt.l 5 
c LOGNDRt.l 6 
c N =THE NUMBER OF ITEMS IN THE DATA SET. LOGNOR~ 7 
c RNDVAL = VECTOR DF UNIFORMLY DISTRIBUTED VALUES ON INPUT. EACH LDGNORI.I 8 
c VALUE MUST BE BETWEEN ZERO AND ONE. LOGNORM 9 
c = VECTOR OF COI.It.ION LOGNORI.IALLY DISTRIBUTED VALUES ON OUTPUT. LOGNORM 18 

c RP! = MEAN VALUE FOR THE UNDERLYING NORMAL DISTRIBUTION. LOGNOR~ 11 
c RP2 = STANDARD DEVIATION FOR THE UNDERLYING NORI.IAL DISTRIBUTION. LOGNORI.I 12 

c LOGNORI.I 13 
DI~ENSIDN LOGNDRt.l 14 

RNDVAL(N) LOGNORI.I 15 

c LOGNORM 16 

DATA BASEXP/2.3325851/ LOGNOR~ 17 

c LOGNORW 16 

c COMWON LOGNORMAL DISTRIBUTION LOGNORM 19 
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• 

• 

c 

·C 

DO H'lfl l=l,N 
RV:RNDVAL(I) 
RV=DNOR~ (RV,RPl,RP2) 
RNDVAL(I)=EXP(BASEXP•RV) 

Ulfl CONTINUE 

RETURN 

END 
SUBROUTINE LOGNOR~L (N,RNDVAL,RP1,RP2,AMIN,AMAX) 

C ROUTINE FOR TRANSFO~ING A UNIFORWLY DISTRIBUTED DATA SET ON THE 
C INTERVAL 0,1 TO A CO!.II.ION LOGNORt.IALLY DISTRIBUTED DATA SET, WITH 
C THE CONSTRAINT THAT All OUTPUT VALUES LIE BETWEEN SPECIFIED LIMITS. 
c 
C H = THE N~BER OF DATA VALUES IN VECTOR RNDVAL. 
C RNDVAL = ON INPUT, THE VECTOR OF UNIFORMLY DISTRIBUTED VALUES. 
C = ON OUTPUT, THE VECTOR OF LOGNORI.IALLY DISTRIBUTED VALUES 
C RPl = MEAN VALUE FOR THE DESIRED UNDERLYING NOR!.IAL DISTBUTIDN. 
C RP2 = STAND. DEV FOR THE DESIRED UNDERLYING NORMAL DISTRIBUTION. 
C AYIN = MINIMUI.I LIMIT VALUE FOR THE LOGNOR'IIIALLY DISTRIBUTED DATA. 
C AMAX = MAXIMUM LI!.IIT VALUE FOR THE LOGNORI.IALLY DISTRIBUTED DATA. 
c 
C UMIN,ut.IAX = THE LIMIT VALUES ON THE UNIFORM DISTRIBUTION. THESE 
C ARE AVAILABLE TO THE USER THROUGH COMMON BLOCK ULIMTS. 
c 

c 
c 

c 

c 
c 
c 

c 

COMMON /ULIMTS/ 
+ UMAX, UMIN 

DIMENSION 
+ RNDVAL(N) 

DATA 
• BASEXP /2 31125851/ 

IF (AMIN.LE.AMAX) GO TO 1110 
A=AMIN 
AMIN=At.IAX 
AMAX=A 

1011 CONTINUE 

COMPUTE LOGARITHMS OF THE CHOSEN LIMITS 

BMIN=ALOGlil(AMIN) 
BMAX=ALOGlil (At.IAX) 

C DO COMPUTATIONS ON A LOG SCALE 
c 

CALL NORMALL (N,RNDVAL,RP1,RP2,BMIN,BMAX) 
c 
C TRANSFORM NORMAL DISTRIBUTION TO LOGNORMAL 
c 

DO 110 l=l,N 
RNDVAL(I)=EXP(BASEXP*RNDVAL(I)) 

llil CONTINUC 
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c 

c 
c 
c 
c 

RETURN 
END 
SUBROUTINE LOGUNIF (N,RNDVAL,RP1,RP2) 

ROUTINE FOR TRANSFORMING A UNIFORMLY DISTRIBUTED DATA SET ON TKE 
INTERVAL TO A CO~~ON LOGUNIFOR~LY DISTRIBUTED DATA SET. 

C N = THE NU~BER OF ITEMS IN THE DATA SET. 
C RNDVAL =VECTOR OF UNIFORMLY DISTRIBUTED VALUES ON INPUT. EACH 
C VALUE t.IUST BE BETWEEN ZERO AND ONE. 
C = VECTOR OF LOGUNIFDRI.ILY DISTRIBUTED VALUES ON OUTPUT. 
C RPl = lo!INit.IUI.I EXPONENT (BASE U!) FOR THE OUTPUT DISTRIBUTION. 
C RP2 = t.IAXIMUW EXPONENT (BASE 11!1) FOR THE OUTPUT DISTRIBUTION. 
c 

c 

c 
c 
c 

c 

DII.IENSION 
~ RNDVAL(N) 

DATA BASEXP/2.3825651/ 

COWWON LOGUNIFORW DISTRIBUTION 

DO 101!1 l=l,N 
RV=RPl~(RP2~RPl)•RNDVAL(I) 

RNDVAL(I)=EXP(BASEXP~RV) 

1111!1 CONTINUE 

RETURN 

END 
SUBROUTINE NORMAL (N,RNDVAL,RP1,RP2) 

C ROUTINE FOR COWPUTING A NORMALLY DISTRIBUTED DATA SET FROW A 
C UNIFORMLY DISTRIBUTED DATA SET ON THE INTERVAL ~.1 

c 
c 
c 
c 

N = THE NUMBER OF ITEioiS IN THE DATA SET 
RNDVAL = VECTOR OF UNIFORMLY DISTRIBUTED VALUES ON INPUT. EACH 

VALUE IIJST BE BETWEEN ZERO AND ONE. 
C =VECTOR OF NORMALLY DISTRIBUTED VALUES ON OUTPUT. 
C RPl = WEAN VALUE FOR THE NORMAL DISTRIBUTION. 
C RP2 =STANDARD DEVIATION FOR THE NORMAL DISTRIBUTION. 
c 

c 
c 
c 

c 

c 

DII.IENSION 

• RNDVAL(N) 

NORMAL DISTRIBUTION 

DO 11~ l=l,N 
RV=RNDVAL (I) 
RNDVAL(I)=DNORI.I(RV,RP1,RP2) 

1111 CONTINUE 

RETURN 
END 
SUBROUTINE NORMALL (N,RNDVAL,RPl,RP2,Aio!lN,AMAX) 
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c ROUTINE FOR TRANSFORWING A UNIFORWLY DISTRIBUTED DATA SET ON THE NORt.IALL ' c INTERVAL 
'· 1 

TO A NOR~LLY DISTRIBUTED DATA SET, WITH THE NORMAU. ' c CONSTRAINT THAT All OUTPUT VALUES LIE BETWEEN SPECIFIED LIMITS NORI.IALL ' c NORI.W.L 7 

c RP! = MEAN VALUE FOR THE DESIRED NORMAL DISTRIBUTION. NORIJ.ALL 8 

c RP2 = STANDARD DEY FOR THE DESIRED NORI.IAL DISTRIBUTION. NORt.IALL ' c AldiN = lo!INIMUirol LHHT YALUE FOR THE NORMALLY DISTRIBUTED DATA NORiroiALL " c "'" = IJ.AXIt.IUt.l LHUT VALUE FOR THE NORMALLY DISTRIBUTED DATA. NORI.IALL 11 
c N = THE NUMBER OF DATA VALUES IN VECTOR RNDVAL. NORUALL 12 
c RNDVAL = ON INPUT, THE VECTOR OF UNIFORI.ILY DISTRIBUTED VALUES. NORMALL 13 

c =ON OUTPUT, THE VECTOR OF NORMALLY DISTRIBUTED VALUES NO RYALL " c NORWALL " c NOTE THAT THE NORUAL DISTRIBUTION GENERATOR, DNORt.l, ~ST BE A ONE NORI.IALL 18 
c TO ONE TRANFORMATION BETWEEN THE UNIFORt.l AND NORt.IAL DISTRIBUTIONS. NORMALL 17 

c EACH ~EAN OF_ THE UNIFORM DISTRIBUTION (8.5) MUST TRANSFOR~ TO THE NOR!.IALl 18 
c WEAN OF THE NORMAL DISTRIBUTION (RPl). NOIUIALl 19 
c NORMALL " c UMIN,UMAX = THE LIMIT VALUES ON THE UNIFOR~ DISTRIBUTION. THESE NORMAU. 21 
c ARE AVAILABLE TO THE USER THROUGH COM~ON BLOCK ULIWTS. NCR~ALL 22 
c NORI.IALL 23 

COMI.ION /ULII.ITS/ ULI~TS 2 
• UI.IAX, U~IN ULIIlTS 3 

c LII...IMTS ' c NORL!All 25 

OIWEHSION NORt.IALL 28 

• RLIM(2), RNDVAL(N) NORMALL 27 
DATA NORI.IALL 26 

EPS2/B BEB/ NORMALl 29 
c NORMALl " IF (At.IIN.LE.AI.!AX) GO TO 101! NORMAU 31 

RV=AMIN NOR!.IALL 32 
A~IN=At.IAX NDRL!ALL 33 
At.IAX=RV NORMALL " 180 CONTINUE NORL!ALL 35 

c NORWALL " c SET DEFAULTS NOR!.IALL 37 
c NOR!.IALL " Rlll.l(l}=B.Il NORMALL " Rlll.l(2):l.ll NORMALL " ZB=DNORt.I(RLII.I(l),RPl,RP2) NOR!.IALL " ZT=DNOR!.I(RLII.I(2),RP1,RP2) NOR!.IALL " INVRS=il NORL!ALL " IF (ZB.LE-ZT) GO TO 1111 NORMALL " RV:ZT NOR!.IALL " ZT:ZB NORMALL " ZB=RV NORM ALL " INVRS=l NORMALL " llil CONTINUE NDRMALL " c NORMALL " c LOOP ON THE LOWER AND UPPER LIMITS NORMALL 51 
c NOR!.IALL 52 

ST=RPl•RP2 NORMALL 53 
SB:RP1-RP2 NORMALL S< 

00 1511 1=1,2 NORMALL 55 
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ENDPNT=A!.IIN NOR!.IALL " IF (I.EQ.2) ENDPNT:AI,j,\X NORt.IALL 57 
c NORt.IALL 68 
c CHECK FOR ENDPOINT WITHIN DISTRIBUTION LI!.IITS NCRt.IALL " c NO RYALL " IF ((ENDPNT.LT.ZT).OR.(ENDPNT.LT.ZB)) GO TO 121 NOR.IIALL 61 

RV=l. NOR.IIALL 62 
IF (INVRS.GT.I) RV=I. NOR!.IALL 63 
GO TO Hil NORI.IALL " "' CONTINUE NORMALL 65 

IF ((ENDPNT.GT.ZT).OR.(ENOPNT.GT.ZB)) GO TO 131 NORt.IALL 65 
RV=fl. NCRI.IALL 67 
IF (INVRS. GT. il) RV=l. NCRMALL 68 
GO TO 14i! NORI.IALL 69 

"' CONTINUE NCR!.IALL " c NORMALL 71 
c FINO DISTANCE FROU UEAN VALUE, IN STND DEVIATIONS, NOR!.IALL " c AND COMPUTE INTERVAL LI!.IIT FOR THIS ENDPOINT. NORMALL 73 
c NCRUALL " RV=(ENDPNT-RP1)/RP2 NCRI.IALL 76 

RV = ALNOR.II (RV) NCRUALL 78 
c NORMALL 77 

'" CONTINUE NORMALL 78 
RLIU(I)=RV NORMALL 79 

1511 CONTINUE NDRMALL " IF (INVRS. EQ.. B) GO TO 1611 NDRMALL 61 
RLI\1(1)=1.0-RLIM(l) NORMALL 62 
RLIM(2) =1. 0-RLit.1(2) NORMALL " 1611 CONTINUE NOR.IIALL .. 

c NORWALL 85 
c SORT ENDPOINT LIMITS NORWALL 65 
c NO RYALL 87 

LlUN=RLIM(l) NORWALL 65 
LliAX=RLIM(2) HORhiALL 69 
IF (l.RoiiN.LE.Ut.IAX) GO TO m'l NORWALL " A=LliiN NORMALL 91 

IAIIN=UMAX NORMALL " Ut.IAX=A NOR!.IALL 93 

1711 CONTINUE NOR!.IALL " c NOR!.IALL 95 

c TRANSFORM UNIFORM DISTRIBUTION TO WITHIN LI!.IITS, NOR!.IALL " c AND THEN TRANSFORM TO A NOR!.IAL DISTRIBUTION. NOR!.IALL 97 

c NOR!.IALL " DO 161! I=1,N NOR!.IALL 99 
RV=U!.IIN·RNDVAL(I)•(UMAX-UMIN) NORt.IALL '" RNOVAL(I)=DNOR!.I(RV,RP1,RP2) NORUALL '" • 181! CONTINUE NOR!.IALL 102 

c NOR!.IALL '" RETURN NORMALL '" END NCRI.IALL "' PROGRAM PACSTAT PACSTAT 2 
EXTERNAL BLKDAT PACSTAT 3 

c PACSTAT ' c PROGRAM CONTAINS BLOCK STRUCTURING FOR PERFORMING A MONTE CARLO PACSTAT ' 
C.40 



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 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SIMULATION. AN OUTPUT VARIABLE (OR SEVERAL OUTPUT VALRIABLES) IS 
IS COMPUTED FROM SEVERAL INPUT VARIABLES. THE INPUT VARIABLES CAN 
TAKE ON ANY OF EIGHT DIFFERENT DISTRIBUTION TYPES, WHICH THE USER 
CHOOSES (ROUTINE !INPUT). THE USER MUST ALSO SPECIFY THE DEFINING 
PARAMETERS OF THE DISTRIBUTION FOR EACH INPUT VARIABLE. 

A PRINTOUT OF A CHOSEN OUTPUT VARIABLE IS GIVEN WITH DIAGNOSTICS 
ON BOTH THE OUTPUT AND INPUT DISTRIBUTIONS. THIS IS DIRECTED TO 
AN OPTIONAL, FORMATTED OUTPUT FILE. OUTPUT YAY ALSO BE WRITTEN 
TO A BINARY OUTPUT FILE, FOR POST PROCESSING. 

THE ROUTINE BLKDAT AND SOLN lo(UST BE PROVIDED BY THE USER. 

INPUT AND OUTPUT VARIABLE NAMES AND DIMENSIONS (UNITS) ARE SET 
IN BLOCK DATA (ROUTINE BLKDAT). THE VALUE OF NVAR SETS THE 
NUWBER OF INPUT VARIABLES. THE VALUE OF NSOLN SETS THE NUMBER 
OF AVAILABLE SOLUTIONS. IF THESE EXCEED PRDGRAU LIMITS, AN 
ERROR WILL BE PRINTED AND THE RUN TERMINATED. 

SEVERAL USER DEFINABLE CONSTANTS ARE PERMITTED. THE NUMBER OF 
CONSTANTS IS SET IN BLOCK DATA AS VARIABLE NCONST. THE NAMES 
AND DIMENSIONS OF EACH CONSTANT MUST ALSO BE SET IN BLOCK DATA. 
ONE MUST NOT CHOSE MORE CONSTANTS THAN THE PROGRAM IS DIMENSIONED 
TO ACCOUODATE. NCONST = ZERO IS PERMITTED. 

MULTIPLE SOLUTIONS FOR ANY GIVEN PROBLEM ARE ALLOWED. ALL OF 
THE SOLUTIONS MUST BE COMPLITED IN ROUTINE SOLN. ROUTINE SOLN IS 
CALLED ONCE FOR EACH RANDOM SAMPLE. IT TAKES THE INPLIT VALUES FROM 
ARRAY VINPT(l. .. NVAR) (COUI.ION BLOCK PBLK4). OUTPUT VALUES UUST 
BE STORED IN ARRAY VALU(l. .. NSOLN) (COMMON BLOCK PBLK4) FOR RETURN 
TO THE CALLING ROUTINES. THESE OUTPUT VALUES ARE MOVED TO ARRAY 
RLTS FOR LONG TERM STORAGE, AND THE TO ARRAY RPLT (ROUTINE DATOUT) 
FOR PLOTTING AND DIAGNOSTICS. ONLY ONE SOLUTION MAY BE PLOTTED/ 
PRINTED AT A TIME. 

MACHINE DEPENDENT CODING FOR THIS PROGRAM IS RESTRICTED TO 
ROUTINES ASG, RELEAS (OPENING AND CLOSING FILES, AND IDNUM 
(FILE IDENTIFIERS). 

THE RANDOM NUMBER GENERATOR, Uel(DSEED), IS A FORTRAN CODED 
ROUTINE. IT IS ONLY CALLED FROM THE MAIN ROUTINE AND IN ROUTINE 

C UelS THE SEED, DSEED, IS A DOUBLE PRECISION REAL NUMBER, AND 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

' c 

IS THE ONLY ITEM IN COMMON BLOCK PBLK16 

THE PARAMETER !SIZE SETS THE MAXIMUM NUMBER OF RANDOM SAMPLES 
WHICH MAY BE USED. THE PARAMETER MAXNS SETS THE MAXIMUM NUMBER OF 
SAMPLES PER INPUT/OUTPUT VARIABLE WHICH MAY BE COMPUTED. THIS 
RE~UIRES THAT MAXNS MUST BE LESS THAN OR EQUAL TO !SIZE. NOTE THAT 
SOME TRANSFERING OF RANDOM ARRAYS IS DONE IN ROLITINES VARSET AND 
STATOT, WHICH IS ONLY NECESSARY ON VIRTUAL MEMORY COMPUTERS, WHERE 
THE PARAUETER !SIZE EXCEEDS THE PAGE SIZE. ALSO, IF MAXNS EXCEEDS 
HALF THE PAGE SIZE, THE COMMON BLOCK PBLKS MAY NEED TO BE CHANGED 

PRG AND VERNUM ARE THE PROGRAM NAME AND VERSION NUMBER FOR THE 
MONTE CARLO SIMULATION PROGRAM, AND ARE SET IN BLOCK DATA. 
PRGI AND VERNMI ARE THE PROGRAM NAME AND VERSION NUMBER FOR THE 
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c WONTE CARLO DRIVER SOFTWARE, AND ARE SET IN THE WAIN ROUTINE. PACSTAT " c ---------------------------------------------------------- PACSTAT 61 
c PACSTAT 62 

PARAt.IETER !SIZE = Sililllil ! WAX DATA SET SIZE PPARA ' PARMIETER I.IAXCNT = lil ! WAX N~BER OF CONSTANTS PPARA ' PARAMETER lo!AXDST = liiB ! t.IAX N~BER OF INPUT DATA POINTS PPARA ' PARAI.IETER WAXLVS = lilil ! I.IAX LEVa5 FOR STRATIFIED SAMPLING PPARA ' PARAI.!ETER WAXNS = lil0il0 ! t.!AX NUt.IBER OF SMIPLES PPARA ' PARAMETER WAXSOL = 10 ! WAX N~BER OF SOLUTIONS PPARA 7 
PARAliETER I.IAXVAR ::: 25 MAX NLJI,IBER OF INPUT VARIABLES PPARA ' PARAWETER NI.ILEN " 111 ! FILE NAME LENGTH PPARA 9 
PARAt.IETER NTYPE =11 ! NUMBER OF DISTRIBUTION TYPES PPARA " c PPARA 11 

c PPARA 12 
COMWON /PBLKI/ PBLKl ' • NCONST, NSOLN, NVAR PBLKl ' c PBLKl ' c PBLKl ' COIAION /PBLK2/ PBLK2 ' • NSTTL, NTTL, STTLE, PBLK2 ' • TTLE PBLK2 ' CHARACTER•40 PBLK2 ' STTLE, TTLE PBLK2 ' c PBLK2 7 

c PBLK2 ' COUI.ICN /PBLK5/ PBLK5 ' • ICNT, IDAT, INDEX PBLKS ' c PBLKS ' c PBLKS ' COI,II.ION /PBLK7A/ PBLK7A ' • NSLOC (MAXSOL) PBLK7A ' c PBLK7A ' c PBLK7A 5 
CCI.II.ION /PBLK?B/ PBLK7B ' • RLTS(ISIZE) PSLK7B ' c PBLK7B ' c PBLK7B ' COI.II.ICN /PBLKBA/ PBLKBA ' NVLOC(MAXVAR) PBLKBA ' c PBLKBA ' c PBLKBA ' COMI.ION /PBLKBB/ PBLKBB ' VAR(ISIZE) PBLKBB ' c PBLKBB ' c PBLKBB 5 

COI.I!,!ON /PBLK12/ PBLK12 ' • NERR(I.IAXNS), NUt.IERR PBLK12 3 

c PBLK12 ' c PBLK12 5 

COI,II.ION /PBLK16/ PBLK16 ' • DSEED PBLK15 ' 
REAL•B PBLK16 ' 

DSEED PBLK15 5 

c PBLK16 ' 
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c PBLK16 7 
CO!.IUON JPBLK17/ PBLK17 2 

• ICCO, l~UIT I ISOLN, PBLK17 ' • IUPDAT, t.IAXSAM, NPRT, PBLK17 • 
• NSAM, NSAUC PBLK17 5 

c PBLK17 ' c PBLK17 7 
COt.III!ON /PBLKlB/ PBLK18 2 

• JJNF(Nt.LEN,III.'.XVAR), INFIL, IUDIST I PBLK18 ' • UDIST (t.IAXDST I 2) PBLKlB • 
CHARACTERt4 PBLK16 5 

• JJNF PBLK18 ' c PBLKlB 7 
c PBLK18 ' PARA.t.IETER t.IAXSRC=lS IOC!l!.l 2 

COt.ILION JIDCOt.l/ IDCOW ' • JRUNID, FL, FLT(!.IAXSRC), IDCO!.I • 
• NRUNID(t.IAXSRC), NSRC, PRG, IDCOU 5 

• PRGT (UAXSRC) , TITLE(21l) I USRNAM, IDCOI.I ' • USRNIH (t.IAXSRC) I VERNlN IDCOt.l 7 
CHARACTER•4 I DC OW ' • TITLE IDCOU ' CHARACTERt8 IOCOW " • FL, FLT, PRG, IDCOW 11 

• PRGT, USRNAt.l, USRNUT IDCOI.I 12 
c IDCOI.I 13 
c IOCOt.l " COIAION jiNOUT/ INOUT 2 

IN, lOUT, I~B, I ECHO ECHO " CHARACTER• I IN OUT • rqs IN OUT 5 
c INOUT ' c IN OUT 7 

CHARACTERd PACSTAT 77 

• ANS PACSTAT 78 

CHARACTER•4 PACSTAT 79 

• INF(Nt.ILEN) PACSTAT " CHARACTER•B PACSTAT 81 

• PRGI PACSTAT " c DOUBLE PRECISION ~XSEED HEIDI3 I 
DATA PACSTAT 83 

TITLE/2i!t' 'I PACSTAT " DATA PACSTAT " • PRGI/'PACSTAT 'I' VERNMI/l.S/ PACSTAT 55 
DATA PACSTAT 51 

IqB/' '/ PACSTAT 58 
REAL •4 ~NSEED HEIDI3 2 
REAL tB loiXSEED HEIDI3 ' c ECHO 

c SET VARIABLE ~ODEVAX TO TRUE FOR RUNNING ON THE VAX ECHO 2 
c ECHO ' DATA loiODEVAX /.FALSE./ ECHO • 

LOGICAL loiODEVAX ECHO ' CHARACTER INRECtSS BATCH 
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C CARRIAGE RETURN SUPPRESS IQB NOT AVAILABE ON PRI~E 
c 

c 
c 
c 
c 
c 
c 
c 

c 

ICNT"'il 
JCNCE=il 
NSRC:il 
~NSEED:l.il 

~XSEED=(2.il••31)-2. 

SET INPUT/OUTPUT LOGICAL UNITS. 
IDAT = L.U. FOR PRINTED OUTPUT PROBLEM ECHO AND RESULTS 
IDATB = L.U. FOR BINARY OUTPUT RESULTS 
IN = L.U. TO READ DATA FROW THE USERS TERWINAL 
OUT = L.U. TO WRITE DATA TO THE USERS TERMINAL 

IN=S 
IOUT=6 
!ECHO = 7 
IDAT=12 
IDATB:13 
IFLAG = il 
CALL ASGVAX (NW..EN, INF, IFLAG) 

C PRINT BANNER PAGE 
c 

c 

c 
c 
c 

c 
c 
c 

CALL VERSION 
KARD = il 

Sil CONTINUE 
READ(IN,lilililil) INREC 
ICARD " ICARD • 1 
WRITE(IOUT,1100i!) INREC,KARD 
IRITE(IDAT,llililil) INREC,KARD 
READ(INREC, lililill) KIND 
WRITE (IECH0,1100i!) INREC,KARD 

IF(KIND.Eq.4H•••~) GO TO 50 
BACKSPACE IN 

PRINT PROGRAM NAME AND VERSION NUMBER 

WRITE (IOUT,500) PRG,VERNU~ 

WRITE (IOUT,SI0) PRGI,VERN~I 

CALL DCLAI~ (lOUT) 

ERROR CHECK NU~BER OF SOLUTIONS, VARIABLES, CONSTANTS 

IF ( (NVAR. GT. ~AXVAR) . OR. (NVAR.L T .1)) THEN 
WRITE (IOUT,52il) NVAR,~AXVAR 

GO TO 24il 
END IF 
IF (NSOLN.GT.~AXSDL) THEN 

WRITE (IOUT,53il) NSOLN,MAXSOL 
GO TO 24il 

END IF 
IF (NSOLN.LT.il) NSOLN=il 
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' 103 

1" 

"' "' 2 

3 

4 

5 

' 7 
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IF ((NCONST GT.~AXCNT).OR.(NCONST.LT.0)) THEN PACSTAT 124 
WRITE (IOUT,S4~) NCONST,~AXCNT PACSTAT 125 
GO TO 240 PACSTAT 126 

END IF PACSTAT 127 
c PACSTAT 126 
c CO~PUTE ~AXIWUU NUMBER OF SAWPLES WITH CHOSEN PACSTAT 129 
c NU~BER OF INPUT AND SOLUTION VARIABLES PACSTAT 130 
c PACSTAT 131 

WAXSA~ = ISIZE/NVAR PACSTAT "' I : !SIZE PACSTAT 133 
IF (NSOLN .GT. 0) I=ISIZE/NSOLN PACSTAT 134 
IF (I .LT. WAXSAW) MAXSAW:I PACSTAT 136 
IF (MAXSA~.GT.MAXNS) MAXSA~=~AXNS PACSTAT 136 

c PACSTAT 137 
c OPEN OUTPUT ECHO PRINT FILE (OPTIONAL) PACSTAT 136 
c PACSTAT 139 

IERR=B PACSTAT "' WRITE (IOUT,&50) TTLE PACSTAT 141 
IF (~OOEVAX) GO TO 65 ECHO 11 

WRITE (IOUT,560) PACSTAT 1<2 
6& CONTINUE ECHO 12 

WRITE (IOUT,565) ECHO 13 
READ (IN,57B) (INF(I).I:l,NMLEN) PACSTAT 143 
CALL ASGVAX (NWLEN,INF,IFLAG) ECHO 14 
WRITE (IECHO, 57 B) (lNF (I), 1=1, Nt.ILEN) ECHO 16 
IF (INF(l).NE. 'NONE') THEN PACSTAT 144 

1:1 PACSTAT 145 

C- PRIME- CALL ASG (I,IERR,IOAT,NMLEN,INF) PACSTAT 146 
IF (IERR.GT.0) GO TO 240 PACSTAT 147 
WRITE (IOAT,S80) PRGI,VERNMI BCSFIX 7 
CALL DCLAIU (!OAT) BCSFIX 8 

ELSE PACSTAT 148 
IDAT=0 PACSTAT 149 

END IF PACSTAT "' c PACSTAT 161 
c OPEN OUTPUT BINARY FILE (OPTIONAL) PACSTAT 162 
c PACSTAT !53 

IF (~OOEVAX) GO TO 75 ECHO 16 
WRITE( I OUT, 5110) BCSFIX ' READ (IN,570) (INF(l),I:l,NMLEN) PACSTAT !55 

7& CONTINUE ECHO 17 
WRITE (IOUT,S95) ECHO 16 
WRITE (IECH0,570) (INF(l),I=l,NMLEN) ECHO 19 

IF ((INF(l) .EQ. 'NONE') .OR (INF(l) .EQ. 'NONE')) GO TO 100 PACSTAT !58 
I=l PACSTAT !57 

C- PRIME- CALL ASG (I,IERR,IDATB,NMLEN,INF) PACSTAT !56 
IF (IERR NE.0) GO TO 230 PACSTAT 159 
GO TO 110 PACSTAT 160 

100 CONTINUE PACSTAT 161 

IDATB=0 PACSTAT 162 
110 CONTINUE PACSTAT 163 

c PACSTAT 164 
c SET UNIQUE RUN IDENTIFIER PACSTAT 165 
c PACSTAT 166 
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c CALL IDNUW (JRUNID,USRNAW) PACSTAT 167 
c PACSTAT 168 
C VAX EQUIVALENT CALL TO IDNUI.I PACSTAT 189 
c PACSTAT 170 

CALl IDVAX (JRUNID,USRNAI.I) PACSTAT 171 
c PACSTAT 172 
c ENTER LABa FOR THIS RUN PACSTAT 173 
c PACSTAT "' IIRITE(IDUT ,580) BCSFIX " READ(IN,Sli!) STTLE BCSFIX 11 

WRITE (1ECHO,SI0) STTLE ECHO " c PACSTAT 177 
c COUNT NUI.IBER OF CHARACTERS IN THE PROBLEY TITLES PACSTAT 178 
c PACSTAT 179 

K=.U PACSTAT 180 
1211 CONTINUE PACSTAT 181 

K=K-1 PACSTAT 182 
IF ((TTLE(K:K) .E~. I ').AND.(K.GT.l)) GO TO 128 PACSTAT 183 
IF ((TTLE(l.l).EQ. I ').AND. (K.E~.l)) K=l PACSTA.T 184 
NTTL=K PACSTAT 186 
K=41 PACSTAT 186 

130 CONTINUE PACSTAT 187 
K=K-1 PACSTAT 186 
IF ((STTLE(K:K).EQ..' ').AND.(K.GT.l)) GO TO 130 PACSTAT 189 
IF ((STTLE(l:l).EQ..' ').AND.(K.EQ..l)) K=0 PACSTAT 190 
NSTTL=K PACSTAT 191 

c PACSTAT 192 
c CREATE TITLE FOR THIS RUN PACSTAT 193 
c PACSTAT 1" 

DO 140 1=1,13 PACSTAT 196 
J=l•lil PACSTAT 196 
12=4•I PACSTAT 197 
ll=I2-3 PACSTAT 196 
TITLE(I)=TTLE(Il:I2) PACSTAT 199 
TITLE(J)=STTLE(I1:12) PACSTAT "' 1411 CONTINUE PACSTAT 201 

c PACSTAT 202 
c OPTION TO TER~NATE OR CONTINUE ON SOLUTION ERROR PACSTAT 203 
c PACSTAT 204 

150 CONTINUE PACSTAT 205 
IqUIT=0 PACSTAT "' IF (NSOLN.GT.Il) THEN PACSTAT 207 

WRITE (IOUT,621l) BCSFIX 12 
READ (IN,630) ANS BCSFIX 13 

WRITE (IECH0,631l) ANS ECHO 21 
IF ((ANS.NE. 'C').AND. (ANS.NE. 'q')) THEN PACSTAT 210 

IF ((ANS.NE. 'c') .AND. (ANS.NE. 'q')) GO TO 156 PACSTAT 211 

END IF PACSTAT 212 

IF ((ANS.EQ..'q').OR.(ANS.Eq.'q')) IqUIT=1 PACSTAT 213 

END IF PACSTAT 214 
c PACSTAT 216 
c TOP OF ITERATION (DATA SET) LOOP PACSTAT 216 

c PACSTAT 217 

1511 CONTINUE PACSTAT 216 
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ICNT=ICtn •l PACSTAT 219 
c PACSTAT 228 
c READ INPUT DATA PACSTAT 221 
c PACSTAT 222 

CALl IINPUT PACSTAT 223 
c PACSTAT 224 
c SET DATA ARRAY LOCATION POINTERS PACSTAT 225 
c PACSTAT 226 

DD 171l l=l,NVAR PACSTAT 227 
NVLOC(I)=(I-l)•NSA~•l PACSTAT 228 

171l CONTINUE PACSTAT 229 
IF (NSOLN. GT. ll) THEN PACSTAT 230 

DO lSil l=l,NSOLN PACSTAT 231 
NSLOC(I)={I-l)•NSA~•l PACSTAT 232 

"' CONTINUE PACSTAT 233 
END IF PACSTAT 234 

c PACSTAT 235 
c USER ENTERS SEED FOR RANDO~ NU~BER GENERATOR PACSTAT 236 
c PACSTAT 237 

190 CONTINUE PACSTAT 236 
IF (ICNT.LT.2) THEN PACSTAT 239 

WRITE (IOUT ,641l) BCSFIX " READ(IN,•,ERR=191l) DSEED HElD IS ' WRITE(IECHO,•) DSEED HElD IS 7 
IF ((DSEED .LT.~NSEED).OR.(DSEED.GT.~XSEED)) GO TO 191l HE! DIS ' IF (IDAT.GT.Il) WRITE (IDAT,!l51l) DSEED BCSFIX " A=Uill (DSEED) PACSTAT 244 
END IF PACSTAT 245 

c PACSTAT "' C-------------------------------------------------------- PACSTAT 247 
c PACSTAT 248 
c SET INPUT VARIABLE ARRAYS PACSTAT 249 
c PACSTAT "' CALL VARSET (IERR) PACSTAT 251 

IF (IERR.NE.Il) THEN PACSTAT 252 
WRITE (lOUT, 860) BCSFIX 16 

IF (IDAT.GT.Il) WRITE (IDAT,66i!) BCSFIX 17 
GO TO 220 PACSTAT 255 

END IF PACSTAT 256 
c PACSTAT 263 
C-------------------------------------------------------- PACSTAT 264 
c PACSTAT 265 
c COMPUTE OUTPUT VARIABLE VALUES PACSTAT 266 
c PACSTAT 287 

CALL DATSET (IERR) PACSTAT "' IF (IERR.NE.Il) GO TO 20~ PACSTAT 269 
NSAMC=NSAM-NUMERR PACSTAT "' c PACSTAT 271 

c CHECK FOR GOOD SOLUTIONS PACSTAT 272 
c PACSTAT 273 

IF (NUUERR.EQ.NSAM) THEN PACSTAT 274 
WRITE (IOUT,671l) BCSFIX 18 

I=NSOLN PACSTAT 276 
NSOLN=Il PACSTAT 277 
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c 
c 
c 

c 

CALL STATOT 
NSOLN=I 
GO TO 221l 

END IF 

RE-ORDER AROUND ANY BAD SOLUTIONS WHICH WERE FOUND 

NSA~C=NSA~ 

IF (NU~ERR. GT. il) CALL REORDR 
GO TO 2lll 

C--------------------------------------------------------
c 
c 
c 

SALVAGE GOOD DATA ON ERROR STOP 

2illl CONTINUE 
A=FLOAT(NPRT)/FLDAT(NSAM) 
NSAI.IC=NSA~ 

WRITE (IOUT,BSil) INDEX 
IF (IOAT.GT.il) WRITE (IDAT,BBil) INDEX 
IF (NSA~.LT.l) GO TO 220 
WRITE (IOUT,69il) 
IF (IDAT.GT.Il) WRITE (IDAT,69il) 
NPRT=INT(FLOAT(NSA~)•A) 

IF (NPRT.LE.Il) NPRT=l 
2lll CONTINUE 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

WRITE BINARY OUTPUT FILE HEADER, ON FIRST ITERATION ONLY 

IF (ICNT.E!l..l) THEN 
IHEADR=l 
Fl=' STOCAST ' 
IF {IDATB.GT.il) CALL WRSTOC (IDATB,IHEADR) 

END IF 

WRITE DATA TO BINARY OUTPUT FILE 

IHEADR=Il 
IF (IOATB.GT.il) CALL WRSTOC (IDATB,IHEADR) 

CHECK OUTPUT STATISTICS 
'* THIS ROUTINE SORTS INPUT AND OUTPUT VARIABLES 
** IN ASCENDING ORDER (TO COMPUTE MEDIAN) 

CALL STATDT 

PRINT/PLOT OUTPUT DATA 

IF (NSOLN. GT. il) CALL DATOUT (JONCE) 

ANOTHER RUN OR STOP 

221l CONTINUE 
WRITE (IaUT,71lil) IQB 
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c 
c 
c 

c 

READ (1N,636) ANS 
WRITE (I ECHO I 636) ANS 
IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN 

IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 220 
END IF 
IF ((ANS.EQ. 'Y') .OR. (ANS.E~. 'y')) GO TO 166 

END OF PROGRAt.l 

IF (JDNCE.GT.fl) CALL DONEPL 
IF (IDATB.GT.6) CALL RB..EAS (IOATB) 

236 CONTINUE 
IF (IDAT.GT.6) CALL RB..EAS (IDAT) 

246 CONTINUE 
STOP 

506 FORt.IAT (/IX,'n t.IONTECARLO SH!lA .. ATION u'j5X,' ',AB,IX,F4.1,' ') 
516 FORMAT (5X,'(',A6,IX,F4.1,')') 
526 FORt.IAT (/IX, 'ERROR, THE NUMBER OF INPUT VARIABLES ::',I5,' EXCEEDS 

• THE' /IX, I PROGRAM Lit.! IT OF I I 13 I I I DR IS LESS THAN ONE. I /IX, 'PROGR 
•At.l STOP.') 

536 FORt.IAT (/IX, 'ERROR, THE NUI.IBER OF AVAILABLE SOLUTIONS ::' ,I5,' EXC 
+EEDS PROGRAt.l Lilli IT OF 'I I3 I ' • I /IX, 'PROGRAI.I STOP. ') 

546 FORt.IAT (/lX,'ERRDR, NIAIBER OF CONSTANTS "',I5,' EXCEEDS PROGRAI.I L 
•IMIT OF ',I3,'.'/lX,'PROGRAt.l STOP') 

656 FORWAT (/1X,A40) 
568 FORI.IAT (/lX,'ENTER THE NAI.IE FOR THE DIAGNOSTIC DATA ECHO FILE. '/IX 

•,' (''NONE" TO 01.\IT) ') 
565 FORI.IAT(/IX,'ENTER THE NAI.IE FOR THE DATA ECHO FILE, '/IX 

•,'(OR A CARRIAGE RETURN TO DEFAULT TO DATA FILE PACSTAT.ECH)') 
576 FORMAT (26M) 
688 FORt.IAT (lHl,lX, '(' ,A8,1X,F5.2,')') 
596 FORI.IAT (/IX,'ENTER THE NAI.IE FOR THE BINARY OUTPUT DATA FILE. '/lX,' 

•(' 'NONE'' TO OI.IIT) ') 
595 FORI.IAT(/lX,'ENTER THE NAI.IE FOR THE BINARY OUTPUT DATA FILE,'/IX,' 

•(OR A CARRIAGE RETURN TO DEFAULT TO DATA FILE PACSTAT.BIN)') 
608 FORt.IAT (/IX, 'ENTER LABB.. FOR THIS RUN (I.IAX 46 CHARACTERS)') 
616 FORMAT (Mil) 
626 FORMAT (/IX,'WOULO YOU LIKE TO CONTINUE OR ~UIT IF AN ERROR'/lX,'I 

•S ENCOUNTERED IN THE SOLUTION ROUTINE (C/Q)? ') 
636 FORMAT (Al) 
646 FORI.IAT (/lX,'ENTER AN INITIAL SEED NUMBER FOR THE RANDOM NUI.IBER GE 

•NERATOR.'/IX,'(A REAL NUI.IBER BETWEEN 1.6 AND (2"31)-2.)') 
658 FORI.IAT (/SX,'INITIAL RANDOl.! SEED NUI.IBER IS ',IPD14.7) 
668 FORMAT (/IX, '•• ERROR COt.IPUTING INPUT DISTRIBUTION DATA THIS ITE 

+RATION WAS' /4X, 'ABORTED DUE TO AN INABILITY TO COI.IPUTE AND/OR READ 
• THE DESIRED' /4X, 'RANDOl.! SAI.IPLES. ') 

678 FORMAT (/lX, '*'* ERROR, NO SUCCESSFUL SAI.IPLES WERE COI.IPUTED. '/5X,' 
•THE INPUT VARIABLE STATISTICS WILL BE EXAI.IINED,'/5X, 'BUT THE OUTPU 
•T DATA WILL BE IGNORED, AND THE BINARY'/SX, 'OUTPUT FILE RECORD WIL 
•L NOT BE WRITTEN ') 

686 FORMAT (///SX, '---ERROR ABORT, SAI.IPLE NUMBER ',IS) 
690 FORMAT (5X, '--- PROCEDURE WILL CONTINUE WITH REDUCED SAI.IPLE SPACE. 

•') 
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71111 FORNAT (/lX, 'CREATE ANOTHER DATA SET (Y/N)? ',A1) 
111111111 FOR~AT (ABII) 
llllllll FORNAT (20A4) 
110110 FORNAl (5X,A811,10X,I5) 

END 
SUBROUTINE PLINIT (XL2,YL2,IRUN) 

c 
C ROUTINE FOR CHOSING INTERACTIVE/NON-INTERACTIVE PLOTTING, 
C SETTING PAGE SIZE, AND INITIALIZING PLOTTING PACKAGE. 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

XL2,YL2 = PAGE SIZE (INCHES, INITIALIZED BY CALLING ROUTINE) 
IRUN = 1/0 INTERACTIVE/NON-INTERACTIVE PLOTTING 

COw.ION /INOUTJ 
IN, lOUT, I~B, I ECHO 

CHARACTERd 
~ I~B 

CHARACTERd 
~ ANS 

INTERJNON-INTERACTIVE PLOTTING 

IRUN=l 
1110 CONTINUE 

WRITE (lOUT, 600) 
READ (IN,•,ERR=100) KDEV 
WRITE (!ECHO,•) KDEV 
IF ((KDEV.LT.Il).OR.(KOEV.GT.S)) GO TO 11111 

INIT PAGE SIZE (XL2,YL2). ALLOW USER UODIFICATION. 

IF (XL2. LE. 11.) XL2=14. 2 
IF (YL2.LE.II.) YL2=18.1 

1111 CONTINUE 
WRITE (lOUT, 5111) XL2, YL2, IqB 
READ (IN,520) ANS 
WRITE (IECH0,520) ANS 
IF ((AN5.NE. 'Y') .AND. (ANS NE. 'N')) THEN 

IF ((ANS.NE.'y').AND.(ANS.NE.'o')) GO TO llll 

END IF 
IF ((ANS.EQ. 'Y') OR. (ANS.Eq. 'y')) THEN 

1211 CONTINUE 
WRITE (10UT,53~) 

READ (IN,•,ERR=l21l) XL2,YL2 
WRITE (!ECHO,•) XL2, YL2 

IF (XL2.LT.8.) XL2=8. 
IF (YL2.LT.6.) YL2=6. 

END IF 

GRAPHICS INITIALIZATIONS 

KDEV=KDEV•l 
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c 

c 

c 

c 

c 

c 

c 
c 
c 
c 

c 

GO TO (130,140,150,I60,170,180), KDEV 

130 CONTINUE 
CALL CO~PRS 
IRUN=0 
GO TO 490 

140 CONTINUE 
CALL TK40I4 (120,0) 
GO TO 490 

150 CONTINUE 
CALL TK4025 
GO TO 490 

160 CONTINUE 
CALL TK4e54 (12e,0) 
GO TO 490 

170 CONTINUE 
CALL REGIS (1,0) 
GO TO 490 

180 CONTINUE 
CALL SLNRVT (120) 
GO TO 490 

END OF ROUTINE 

490 CONTINUE 
RETURN 

500 FORMAT (/IX,'-- DEVICE ~ENU --'/2X, '0) CO!.IPRESSED GRAPHICS' ,T28, 
•' 1) TEKTRONIX 4014', T54, '2) TEKTRONIX 4025' /2X, '3) TEKTRONIX 4054' 
•,T28,'4) VT-10ii',T54,'S) SELANAR' 
•//IX, 'ENTER THE NU~BER CORRESPONDING TO THE DESIRED TER~INAL. ') 

Sill FORMAT (/1X, 'CURRENT PAGE SIZE IS ', FS .I, ' BY ' , Fe .1/IX, 'WOULD YOU 
• LIKE TO MODIFY PAGE SIZE (Y/N)? ',AI) 

5211 FOR!.IAT (AI) 
5311 FORI.IAT (IX, 'ENTER NEW X AND Y PAGE SIZE DII.IENSIDNS (INCHES) ') 

END 
SUBROUTINE PPLT 

C THIS ROUTINE GENERATES THE OUTPUT DATA PLOT FOR MONTE CARLO 
C SIWULATIONS DRIVEN BY PACSTAT. THE DEFAULT PLOT IS CARTESIAN ON 
C THE VERTICAL AXIS, AND LOGARITHIC ON THE HORIZONTAL AXIS. 
C THE VERTICAL AXIS REPRESENTS THE CONFIDENCE LEVEL, USING ARRAY 
C CONF FOR Y LOCATIONS. THIS DATA IS ALLOWED TO VARY FROM il.il TO 

c 1.0. 
C THE HORIZONTAL AXIS PLOTS THE DATA VALUES IN ARRAY RPLT. THE 
C DEFALLT X AXIS IS LOGARITHI.IIC, BUT THIS ~AY BE CHANGED IF THE DATA 
C t.IINI~U~ IS BELOW ZERO, OR IF THIS DATA COVERS LESS THAN TWO FULL 
C ORDERS OF WAGNITUDE. THE DATA VALUES IN ARRAY RPLT !.lUST BE SORTED 
C IN ASCENDING ORDER PRIOR TO CALLING THIS ROUTINE. 
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c PPLT 15 
PARAI.!ETER !SIZE = 5001!0 ! MAX DATA SET SIZE PPARA 2 
PARAMETER t.IAXCNT = HI ! MAX NUMBER Of CONSTANTS PPARA ' PARAI.tETER t.IAXOST = 100 ! I.IAX NUI.!BER OF INPUT DATA POINTS PPARA ' PARAI,jETER t.IAXLVS = 11!0 ! MAX LEVELS FOR STRATIFIED SAMPLING PPARA ' PARAIIETER WAXNS = UIIH!il ! I.IAX NUI.!BER OF SAIIIPLES PPARA ' PARAWETER t.!AXSOL = 10 ! I.!AX NUt.IBER Of SOLUTIONS PPARA T 
PARA!.IETER t.IAXVAR = 25 ! MAX NUI.!BER OF INPUT VARIABLES PPARA ' PARAMETER N~UN =10 ! FILE NAME LENGTH PPARA 9 
PARAMETER NTYPE = 11 ! NUMBER OF DISTRIBUTION TYPES PPARA 10 

c PPARA 11 
c PPARA 12 

COI.O.ION /PBlK2/ PBLK2 2 

• NSTTL, NTTL, STTLE, PBLK2 ' • TTLE PBLK2 ' CHARACTER•-41! PBLK2 ' STTLE, TTLE PBLK2 ' c PBLK2 T 
c PBLK2 ' COI.!MON /PBLK3/ PBLK3 2 

• CDIMEN(MAXCNT), CLABB..(t.IAXCNT), PLABEL(t.IAXSOL), PBLK3 ' • VDIMEN(t.IAXVAR), VLABEL (MAXVAR) PBLK3 ' CHARACTER•l2 PBLK3 5 

• COit.IEN, CLABEL, VDII.IEN, PBLK3 ' • VLABEL PBLK3 7 

CHARACTER•32 PBLK3 ' PLABB.. PI3LK3 9 
c PBLK3 " c PBLK3 11 

CCiolt.ION /PBLKS/ PBLKS 2 
ICNT, IDAT, INDEX PBLKS ' c PBLKS ' c PBLKS ' COiolloiON /PBLK6/ PBLKS 2 

• CONF (ldAXNS), RPL T (t.IAXNS) PI3LK6 ' c PBLK6 4 
c PBLK6 5 

COiolldON /PBLK9/ PBLK9 2 
IRUN, XL, XL2, PBLK9 ' YL, YL2 PBLK9 ' c PBLK9 5 

c PBLK9 6 

COiolloiON /P8LK11/ PBLK17 2 

• ICCD, IQUIT, ISOLN, PBLK17 ' IUPDA.T, I.I.AXSAiol, NPRT, PBLK11 ' • NSAiol, NSAioiC PBLK17 5 

c PBLK17 ' c PBLK17 7 

PARAMETER t.IAXSRC=15 IDCOiol 2 

COI.!t.ION JIDCOI.!/ I DCCI.! ' JRUNID, FL, FLT(I.!AXSRC), I DCCI.! 4 

• NRUNID (MAXSRC) I NSRC, PRG, I DCCI.! ' • PRGT(I.!AXSRC), TITLE(2!!), USRNAM, IDCOiol 6 

• USR"'MT (I.!AXSRC) I VERNUI.! IDCOM 7 
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CHARACTERt4 IDCOW 8 

• TITLE IDCOW ' CHARACTERt8 IDCOW 10 

• FL, FLT, PRG, IDCOW 11 

• PRGT, USRNAII, USRNMT I DC OW 12 
c IDCOW " c IDCOW " CDWMON /INOUT/ INOUT 2 

IN, lOUT, I~B, I ECHO ECHO 88 

CHARACTER•! INOUT • rqa INOUT 5 

c INOUT 6 
c IN OUT 7 

c PPLT 25 
CHARACTERd PPLT 26 

• ANS PPLT 27 
CHARACTER•24 PPLT 26 

• CPO PPLT " CHARACTERt28 PPLT " CCPD PPLT 31 

DATA PPLT 32 
HGT /8.23/, PPLT 33 

MAXNC /2B/, PPLT " CPO J 'CI.lii.JL..ATIVE PROBABILITY 'I' PPLT 35 
CCPO J'COWPLEMENTARY PROBABILITY 'I PPLT 36 

c PPLT 37 
c SET DEFAULT PLOT RANGE PPLT 38 
c PPLT 39 

XWIN=RPLT(l) PPLT .. 
XW.X=RPL T(NSAI.IC) PPLT 41 

c PPLT 42 
c OMIT PLOT IF X RANGE IS ZERO PPLT 43 

c PPLT .. 
IF (XIIIN.GE.XMAX) THEN PPLT 45 

WRITE (IOUT,SBB) PLABEL(ISOLN) PPLT .. 
RETURN PPLT 47 

END IF PPLT 48 

c PPLT ., 
c SUB-PLOTTING OPTION PPLT " c PPLT 51 

lBB CONTINUE PPLT 52 

WRITE (IOUT,SlB) XMIN,XMAX PPLT 53 
READ (IN,521!) ANS PPLT 54 

WRITE (I ECHO, 52B) ANS ECHO 81 

IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN PPLT 55 
IF ((ANS.NE'y').AND.(ANS.NE.'n')) GO TO 1B0 PPLT 56 

END IF PPLT 57 
IF ((ANS.E~ 'Y').OR.(ANS.EQ. 'y')) THEN PPLT 58 

"' CONTINUE PPLT 59 

WRITE (IOUT,53B) PPLT " READ (IN,•,ERR=llB) Cl,C2 PPLT 81 

WRITE (IECHO,t) Cl,C2 ECHO " IF (Cl.GT C2) THEN PPLT " A=Cl PPLT 83 
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C1=C2 PPLT " C2=A PPLT 85 
END IF PPLT 66 
IF (C1.GE.C2) THEN PPLT 67 

WRITE (IOUT,540) PPLT 66 
GO TO 100 PPLT 69 

END IF PPLT " IF ((C1.GE.XWAX).OR.(C2.LE.XWIN)) THEN PPLT 71 
WRITE (lOUT, 550) PPLT 72 

GO TO 1011 PPLT 73 
END IF PPLT 74 

Xt.IIN=C1 PPLT 76 
XWAX=C2 PPLT 76 

END IF PPLT 77 
c PPLT 78 
c INITIALIZE DATA PPLT 79 
c PPLT " LOGAXS=l PPLT 81 

NCYC=0 PPLT 82 
c PPLT 83 
c CARTESIAN AXES IF ALL DATA IS LESS THAN 0. PPLT " c PPLT " IF (XIIIAX.LE.0.) GO TO 150 PPLT 66 
c PPLT 67 
c COIIIPUTE UPPER LOG AXIS EXPONENT PPLT 88 
c PPLT 69 

A=ALOG10 (II. 9999•XMAX) PPLT " I=INT (A) PPLT " IF (A.GT.0 0) 1=1•1 PPLT " Xt.IAXL=10.0ul PPLT " c PPLT " c CHECK FOR X MINIMUIII LESS THAN ZERO PPLT " c PPLT " IF (XMIH. LE. 0. 0) THEN PPLT 97 

"' CONTINUE PPLT 98 
WRITE (lOUT, 660) PPLT " READ (HI,S20) ANS PPLT "' WRITE (IECH0,620) ANS ECHO 83 

IF ((ANS.NE.'Y').AND.(ANS.NE.'N')) THEN PPLT 101 
IF ((ANS.NE'y').AND.(ANS.NE.'n'}) GO TO 120 PPLT 102 

END IF PPLT "' IF ((ANS.Efl,.'Y').OR (ANS.Eq.'y'}} GO TO 150 PPLT "' K=0 PPLT 105 

"' CONTINUE PPLT 106 
K=K•l PPLT 107 
IF (RPL T (K) . LE. 0. 0) GO TO 130 PPLT lOB 
XMIN=RPLT(K) PPLT '" END IF PPLT 11B 

c PPLT 111 
c COMPUTE LOWER LOG AXIS EXPONENT PPLT 112 
c PPLT 113 

A=ALOG10(1 0001•XMIN) PPLT 114 

J=INT(A) PPLT 115 
IF (A.LT.0.0) J=J-1 PPLT 116 
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XI,IINL=13.3t•J PPLT l1T 

NCYC=I-J PPLT 118 

c PPLT 119 
c OPTION FOR CARTESIAN AXES IF LESS THAN THREE LOG CYCLES PPLT 120 
c PPLT 121 

IF (NCYC.LT.3) THEN PPLT 122 

"' CONTINUE PPLT "' WRITE (lOUT I S7il) PPLT 124 
READ (IN, 5:2il) ANS PPLT 125 

WRITE (IECH0,521!) ANS ECHO " IF ((ANS.NE. 'Y') .AND. (ANS.NE. 'N')) THEN PPLT 128 
IF ((ANS.NE. 'y') .AND. (ANS.NE. 'n')) GO TO 141! PPLT 12T 

END IF PPLT 128 
IF ((ANS.EQ. 'Y') .CR. (ANS.EQ. 'y')) GO TO 151! PPLT 129 

END IF PPLT 130 
c PPLT 131 

c ENFORCE UPPER LII,IIT ON NUMBER OF LOG CYCLES, X AXIS PPLT 132 

c PPLT 133 
IF (NCYC.GT.MAXNC) THEN PPLT 134 

NCYC=MAXNC PPLT 135 
J=I-NCYC PPLT 138 
XMINL=13.3nJ PPLT 137 

END IF PPLT 138 
c PPLT 139 
c SET LOG AXIS MIN AND MAX PPLT "' c PPLT 141 

Xt.IAX=XIJ.AXL PPLT 142 
XI>IIN=XIdiNL PPLT 143 
GO TO lSB PPLT 144 

c PPLT 145 
c SET CARTESIAN AXES PPLT 148 
c PPLT 147 

lSB CONTINUE PPLT 148 
LOGAXS=0 PPLT 149 

c PPLT 150 
c FIND START, END INDECES OF PLOTTING ARRAYS PPLT 151 
c PPLT 152 

160 CONTINUE PPLT 153 
ISTRT=l PPLT 154 
IEND=NSAI.IC PPLT 155 
DO 170 I=l,NSAMC PPLT 158 

ISTRT=I PPLT 157 
IF (RPLT(I) .GE.XMIN) GO TO 163 PPLT 158 

170 CONTINUE PPLT 159 
GO TO 213 PPLT 160 

163 CONTINUE PPLT 161 
DO 19B I=ISTRT,NSAMC PPLT 162 

IF (RPLT(I).LE.XMAX) GO TO "' PPLT 163 
IEND=I-1 PPLT 164 
GO TO :200 PPLT 165 

193 CONTINUE PPLT 188 
IEND=NSAMC PPLT 167 

21!B CONTINUE PPLT 188 
NPNTS= IENO-ISTRT +1 PPLT 189 
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IF (NPNTS.GT.l) GO TO 228 PPLT 170 
c PPLT 171 
c ERROR IF TOO FEW POINTS ARE IN TKE CHOSEN RANGE. PPLT 172 
c PPLT 173 

210 CONTINUE PPLT 1H 
ISTRT:ol PPLT lT6 
XNIN:oRPLT(l) PPLT 1T6 
XNAX:oRPLT(NSA~C) PPLT lT7 
IF (XIo!IN.LE.0.0) LOGAXS:o0 PPLT 178 

220 CONTINUE PPLT 179 
c PPLT 180 
c GRAPHICS PPLT 161 
c PPLT 162 

CALL PAGE (XL2,YL2) PPLT 163 
CALL AREA2D (XL, YL) PPLT 1B< 
CALL KEIGHT (HGT) PPLT 165 
IF (NTTL.GT.0) THEN PPLT 1BS 

N:ol PPLT 167 
IF (NSTTL.GT.0) N=2 PPLT 1BS 
CALL HEADIN (TTLE,NTTL,l 5,N) PPLT 169 
IF (NSTTL.GT.0) CALL HEADIN (STTLE,NSTTL,1.0,N) PPLT 196 

END IF PPLT 191 
CALL XNAio!E (PLABa(ISOLN) ,32) PPLT 192 

c PPLT 193 
c SET UP Y AXIS LI~ITS PPLT 194 
c PPLT 195 

Ylo!IN=CONF(l) PPLT 196 
YMAX=CONF(NSAUC) PPLT 19T 
IF (Yio!IN. GT. YMAX) THEN PPLT 196 

A=YMIN PPLT 199 
YUIN=Yio!AX PPLT 20B 
YMAX:A PPLT 201 

END IF PPLT 262 
Ylo!IN:FLOAT(INT(Y~IN)) PPLT "' Y~AX=FLOAT(INT(Yio!AX)~l) PPLT "' IF (Yio!AX.GT.l.0) YUAX=l 0 PPLT 205 

c PPLT "' c SEMI-LOG AXES PPLT 2BT 
c PPLT 266 

IF (LOGAXS.E~.il) GO TO 230 PPLT 269 
XN=XL/FLOAT(NCYC) PPLT 216 
YN= (Yio!AX-Y~IN) /YL PPLT 211 

CALL YNA~E (lH ,0) PPLT 212 
CALL XLOG (XIo!IN,XN,Yio!IN,YN) PPLT 213 
IF (ICCD.Eil,.l} THEN PPLT 214 

CALL YGRAXS (Yio!IN, 'SCALE' ,YMAX,YL,CPD,22,il.,0.) PPLT 215 
B_SE PPLT 216 

CALL YGRAXS (YMIN, 'SCALE', Ylo!AX, YL,CCPD, 25,0. ,0.) PPLT 217 

END IF PPLT 216 
GO TO WI PPLT 219 

c PPLT 226 
c CARTESIAN AXES PPLT 221 
c PPLT "' 230 CONTINUE PPLT 223 
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c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

c 

c 

IF (ICCD.Eq.l) THEN 
CALL YNA.UE (CPD,22) 

ELSE 
CALL YNAME (CCPD,25) 

END IF 
CALL GRAF (X!.IIN, 'SCALE', X!.IAX, YWIN, 'SCALE', Y!.IAX) 

2411 CONTINUE 

PLOT DATA 

1=1 
CALL CURVE (RPLT(ISTRT),CONF(ISTRT),NPNTS,I) 

LABS.. PLOT 

XID=-1.71 
YID=YL•B.Bil 
CALL INTNO (ICNT,XID,YID) 
CALL HEIGHT (1.13) 
XID=XL-1.41 
YID=Yl•1.45 
CALL IDPLT (JRUNID,XID,YIO) 

END PLOT 

N:l 

CALL ENDPL (N) 
IF (IRUN.Eq.l) CALL ERASE 

RETURN 

611 FORMAT (//lX,''*' ERROR*** MIN AND MAX VALUES FRO!.! SOLUTION '/,15 
•X,A32,' ARE EqUAL. '/6X, 'NO PLOT WILL BE WADE OF TI-!IS DATA.') 

611 FOR!.IAT (/lX,'DATA !.IINI!.IUW = ',1PE11.3/1X,'DATA WAXIWUM = ',E11.3/ 
•lX, 'WOULD YOU LIKE A SUB-PLOT ON THE DATA AXIS (Y/N)?') 

621 FOR!.IAT (Al) 
53!! FOR!.IAT (/lX, 'ENTER THE MIN AND WAX DATA VALUES FOR PLOTTING.') 
54f FORMAT (/lX, '* ERROR, ENTERED XMIN IS LESS THAN ENTERED XIWL ') 
551 FORMAT (/IX,'* ERROR, ENTERED X!.IIN AND XMAX ARE OUT OF THE RANGE 0 

•F THE DATA.') 
561 FOR!.IAT (/ /lX, 'THE !.IINIMU!.I DATA VALUE IS LESS THAN ZERO. '/IX, 'WOULD 

• YOU PREFER A CARTESIAN AXIS ON THE DATA PLOT ABCISSA (Y/N)?') 
571 FORMAT (//lX, 'THERE ARE LESS THAN TWO FULL LOGARITHM CYCLES ON THE 

.. OUTPUT DATA.' /IX, 'WOULD YOU PREFER A CARTESIAN AXIS ON THE DATA P 
•LOT ABCISSA (Y/N)?') 

END 
SUBROUTINE PQSORT (N,IFIN,Il,A) 

C THIS SUBROUTINE IMPLEMENTS THE QUICK SORT (PARTITIONING) 
C ALGORITHM ON THE CURRENT PARTITION OF THE ARRAY A. AN EXTENSIVE 
C EFFORT IS MADE TO FIND A GOOD MEDIAN VALUE, AND TO CHECK FOR ALL 
C INPUT VALUES BEING EqUAL, OR BEING OF ONLY TWO VALUES. THIS 
C SPEEDS EXECUTION IN CERTAIN CASES WHICH ARE LIKELY TO ARISE IN 
C SOME SPECIFIC USES OF THIS QUICK SORT ROUTINE. 
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c PQ.SORT " c ' =INPUT ARRAY TO SORT. PQ.SORT 11 
c AMED = ~EDIAN VALUE USED FOR PARTITIONING. PQ.SORT 12 
c 11 = LOWER INDEX OF QUICK SORTER SEARCH. PQ.SORT 13 
c ON RETURN, THIS INDICATES THE INDEX IN ARRAY A OF THE PQ.SORT " c NEW PARTITION LOCATION. PQ.SORT " c 12 = UPPER INDEX OF QUICK SORTER SEARCH. PQ.SORT 16 
c IFIN = POINTER INDICATES THIS PARTITION IS CO~PLETELY SORTED. PQ.SORT 11 
c I• = INDECES OF THREE WEDIAN VALUES (LESS THAN WAXIMUM AND PQ.SORT 16 
c GREATER THAN WINIWUW) IN ARRAY A, FOR SELECTING A 'GOOD' PQ.SDRT 19 
c loiEDIAN FOR ARRAY PARTITIONING. PQ.SORT " c IWED = INDEX OF THE loiEDIAN VALUE IN ARRAY A. PQ.SORT 21 
c H = NUMBER OF ITEWS IN ARRAY A. PQ.SORT " c PQ.smn " DlloiENSION PQ.SORT " • A(H), 11.1(3) PQ.SORT 25 
c PQ.SORT 25 
c CHECK ARRAY SIZE FOR BEING SloiALL PQ.SORT 27 
c PQ.SORT 25 

IF (N. GT .111) GO TO Hill PQ.SORT " CALL SORT (N, A) PQ.SORT " GO TO 280 PQ.SORT 31 
Hill CONTINUE P~SORT 32 

IFIN=Il PQSORT 33 
c PQSORT " c SEARCH FOR THREE MEDIAN VALUES PQSORT 35 
c PqSORT " K=N/5 rqsoRT 37 

1111 CONTINUE PQSORT " IMIN=l PQSORT 39 
IMAX=l PQSORT .. 
.IJ.HN=A(l) PqSORT " AIW{:,IJ.UN PQSORT " J=ll PQSORT " DO 11111 I=K,N,K PQSORT .. 

B=A(I) PqSORT " IF (B.LE.AMAX) GO TO 1311 P~SORT " AMAX=B PQSORT " IF (A(IMAX).LE.AMIN) GO TO 1211 PQSORT 48 

J=J•l PQSORT " IM(J)=HIAX PQ,SORT " IF (J.Eq.3) GO TO 191'! PQSORT 51 

"' CONTINUE PqSORT " I MAX= I pqsoRT 53 
GO TO 16" PQSORT 54 

130 CONTINUE PQSORT " IF (8. GE. AI.! IN) GO TO 15" PQSORT 56 

,IJ.UN=B PQSORT 57 

IF (A(IMIN).GE.At.IAX) GO TO 14" rqsoRT 58 

J=J·l PQSORT 59 

It.I(J)=IMIN PqsoRT " IF (J.Eq.3) GO TO 19" PQSORT 61 

"' CONTINUE PqSORT " IMIN=I PQSORT " 
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CO TO 160 PQSORT " 150 CONTINUE PQSORT " IF ((B.LE.AIIIN) .OR. (B.CE.AIIAX)) CO TO 160 PQSORT " J:J•l PQSORT 67 
III(J)=I PQSORT 68 
IF (J.EQ.3) CO TO 190 PQSORT 69 

160 CONTINUE PQSORT " c PQSORT 71 
c THREE IIEDIAN VALUES NOT FOUND, REDUCE PQSORT 72 
c INCREMENT AND TRY AGAIN. PQSORT 73 

c PQSORT " IF (K.GT.l) THEN PQSORT " Ko:K/5 PQSORT 76 
IF (K.LT.1) K=1 PQSORT 77 
GO TO 1111 PQSORT 78 

END IF PQSORT 79 
c PQSORT " c LESS THAN THREE ~EDIANS IN ENTIRE DATA SET. PQSORT 81 
c CHECK FOR ALL EQUAL VALUES. IF ONE OR TWO PQSORT 82 
c IIEDIAN VALUES, USE ARBITRARY ONE OF THOSE. PQSORT 63 
c PQSORT " IF (AIIIN.GE.AIIAX) GO TO 2811 PQSORT " IF (J.NE.B) THEN PqSORT " IIIED=III(l) PQSORT 87 

GO TO 2311 PQSORT " END IF PQSORT 69 
c PQSORT " c SORTER FOR A TWO LEVa ARRAY (ONLY TWO VALUES) PQSORT 91 
c PQSORT 92 

11=11 PQSORT 93 
I2=N•1 PQSORT " c PQSORT " AI.IEO=II. 5t (A~IN•AIIAX) PQSORT " 1711 CONTINUE PQSORT 97 
11:Il•l PQSORT 98 
IF (I1.Eq.I2) GO TO 280 PQSORT " IF (A(I1).LE.AMED) GO TO 170 PQSORT 1" 

c PQSORT 181 
180 CONTINUE PQSORT 102 

12=12-1 PQSORT 163 
IF (Il.Eq.I2) GO TO 280 pqSORT 104 
IF (A(I2).GE.AMED) GO TO 1811 pqSORT 105 

c PQSORT 106 

B:A(11) PQSORT 107 

A(Il)=A(I2) PQSORT 106 

A(I2):B PQSORT 109 
GO TO 1711 PQSORT "' c PQSORT l11 

c PQSORT l12 
c FIND THE MIDDLE OF THE THREE MEDIAN VALUES FOUND PQSORT 113 

c PQSORT 114 

196 CONTINUE PQSORT liS 
IF (A{IM(1)) .GT.A(IM(3))) THEN PQSORT "' IF (A(III(2)) GT.A(IM(l))) GO TO 2611 PQSORT 117 

C. 59 



IF (A(IIo!(2)).GT.A(lt.1(3))) GO TO 213 PqSORT 118 
GO TO 22!! PqSORT 119 

"-" PqsoRT 120 
IF (A(It.I(2)).GT.A(It.l(3))) GO TO 22!! PqSORT 121 
IF (A(It.I(2)).GT.A(IU(l))) GO TO 210 PqSORT 122 

END IF PqSORT 123 
2BB CONTINUE PqSORT 124 

Ilo!ED:HI(1) PqSORT 125 
GO TO 23!! PqSORT 125 

21!! CONTINUE PqSORT 127 
llo!ED=It.l(2) PqSORT 125 
GO TO 230 PqSORT 129 

220 CONTINUE PqSORT 130 
It.IED=IU(3) PqSORT 131 

230 CONTINUE PqSORT 132 
At.IED=A(IUED) PqSORT 133 

c PqSORT 134 
c START qUICK SORT PARTITIONING PqSORT 135 
c PqSORT 138 

Il:0 PqSORT 137 
I2=N•l PqSORT 138 

c PqSORT 139 
24!! CONTINUE PqSORT 140 

Il=Il•l PqSORT 141 
IF (A(Il).LE.Aio!ED) GO TO 240 PqsoRT 142 

c PqSORT "' 2SB CONTINUE PqSORT 144 
I2=12~1 PqSORT 145 
IF (A(I2) .GE.MIED) GO TO 250 PqSORT 146 
IF (Il. GE. 12) GO TO 25!! PqSORT w 

c PqSORT 146 
~A(I1) PqSORT 149 
A(Il)=A(I2) PqSORT 150 
A(I2)=B PqSORT 151 
GO TO 240 PqSORT 152 

c pqsoRT 153 
c BOTTOt.l OF PARTITIONING, INSERT THE UEOIAN VALUE PQSORT 154 
c INTO THE CORRECT POSITION IN THE ARRAY A. PqSORT 155 
c PQSORT 155 

26!! CONTINUE PqSORT 157 
IF (Il.GT.It.IEO) 11=11-1 PqSORT 158 
IF (Il.E!l,.I!.IED) GO TO 270 PqSORT 159 

B=A(Il) PqSORT 160 
A(Il)=A(I!.IEO) PqSORT 161 
A(IUEO)=B PqSORT 162 

27!! CONTINUE PqSORT 163 
RETURN PqSORT 164 

c PqSORT 165 

c SET FINISH t.IARKER AND RETURN PqSORT 166 
c pqsoRT 167 

280 CONTINUE pqsoRT 166 
IFIN=1 PqSORT 169 
RETURN PQSORT 170 

END PQSORT 171 
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SUBROUTINE QSORT (N,A) QSORT 2 

c QSORT 3 

c THIS IS A QUICK SORTING ALOORITH~. THIS PORTION OF THE ROUTINE QSORT • 
c CONTROLS THE PARTITIONING OF THE ARRAY A. THE PARTIAL QUICK QSORT 6 

c SORTING ROUTINE PQSORT IS APPLIED RECURSIVELY TO EACH SECTION OF QSORT ' c THE INPUT ARRAY A. QSORT 7 

c THIS SORTING ROUTINE REQUIRES THE PRESENCE OF A SIYPLE SORTING QSORT ' c ROUTINE WHICH IS EFFICIENT FOR ARRAYS OF LESS THAN TEN ITEMS. QSORT ' c THIS SORTING ROUTINE IS CALLED BY THE NA~E 'SORT', IN BOTH THIS QSORT " c ROUTINE AND THE ROUTINE PQSORT. QSORT 11 

c NOTE THAT THE ALOORITHW WAY FAIL IF WAXSTK IS LESS THAN TWO. QSCRT 12 

c QSORT 13 

c A = ARRAY TO BE SORTED. QSORT " c ' = NUWBER OF ITEWS IN ARRAY A. QSORT 1S 

c IC = INDEX OF DIVIDER OF THE NEW PARTITIONS OF ARRAY A, AS QSORT 16 

c FOUND BY ROUTINE PQSDRT. QSORT 17 

c IFIN = POINTER, INDICATES ROUTINE PQSORT HAS FINISHED SORTING THE QSORT 16 

c CURRENT PARTITION OF ARRAY A (RATHER THAN CREATING A NEJ QSORT 19 

c PARTITIONING). QSORT " c Il =STACK ARRAY, CONTAINS THE LOWER INDEX OF EACH PARTITION OF Q.SORT 21 

c THE INPUT ARRAY A. Q.SORT 22 

c IU =STACK ARRAY, CONTAINS THE UPPER INDEX OF EACH PARTITION OF Q.SORT 23 

c THE INPUT ARRAY A. QSORT " c NS = STACK POINTER, LOCATES ACTIVE PARTITION OF ARRAY A. QSDRT 26 

c QSORT " PARAMETER YAXSTK=21 QSORT 27 

DIWEHSION QSORT " A(H), IL(YAXSTK), IU(YAXSTK) QSORT " c QSORT " NS=l Q.SORT 31 

IL(l):l QSORT 32 

IU(l)=N QSORT 33 

c QSORT " 100 CONTINUE QSORT 35 

W=lU(NS)~IL(NS)•l QSORT " CALL PQSORT (W,IFIN,IC,A(IL(NS))) QSORT 37 

c QSORT " IF (1FIN.Eq.0) GO TO 110 QSORT 39 

NS=NS-1 QSORT .. 
IF (NS.LE.I) RETURN QSORT " GO TO 100 QSORT " 110 CONTINUE QSORT " c QSORT .. 

IC=IC•IL(NS)-1 QSORT " K=NS•l QSORT .. 
c Q.SORT " IF (K.LE.WAXSTK) 00 TO 120 QSORT .. 

W=IC-IL(NS) QSORT " CALL SORT (W,A(IL(NS))) QSORT " IC=IC•l QSORT 51 

W=IU(NS)-IC•l QSORT 52 

CALL SORT (t.I,A(IC)) QSORT 53 

NS=NS-1 QSORT " GO TO 101 QSORT 55 
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1211 CONTINUE ~SORT 56 

c ~SORT 67 
IL(K):IL(NS) ~SORT " IU(K}:IC-1 ~SORT " IL(NS):IC+l QSORT " NS=K ~SORT " GO TO 1011 ~SORT 62 

END ~SORT " c ~SORT .. 
c ----------------------------------------------------------------- ~SORT " c ~SORT " SUBROUTINE R1DAT (IERR,N,NSAM,RNDVAL) RlDAT 2 
c RlOAT 3 

c ROUTINE TO READ RANDO~ INPUT VARIABLE DATA FROM AN EXTERNAL FILE. RlDAT • c R1DAT 6 
c !ERR " ERROR FLAG. RlDAT 6 
c !EXT = EXTERNAL FILE UNIT NUMBER. R1DAT 7 
c N = VARIABLE NUMBER BEING READ. RlDAT 6 
c NSAW = NUMBER OF SAMPLES TO READ FRO~ THE FILE. RlDAT ' c RNDVAL = ARRAY TO FILL WITH RANDOM VALUES R1DAT 10 

c RlDAT 11 

PARAMETER !SIZE = 511111111 ! ~AX DATA SET SIZE PPARA 2 
PARAMETER MAXCNT = 111 WAX NUMBER OF CONSTANTS PPARA 3 
PARAMETER MAXDST = 11111 WAX NUMBER OF INPUT DATA POINTS PPARA • 
PARAMETER WAXLVS = 11111 WAX LEVELS FOR STRATIFIED SAMPLING PPARA 5 

PAIWIETER WAXNS " 11101111 WAX NUMBER OF SAMPLES PPARA 6 
PARAMETER WAXSOL = 111 MAX NUMBER OF SOLUTIONS PPARA 7 
PARAMETER WAXVAR = 25 MAX NUMBER OF INPUT VARIABLES PPARA 6 
PARAMETER N~LEN " 111 FILE NAME LENGTH PPARA ' PARAMETER NTYPE = 11 ' NUMBER OF DISTRIBUTION TYPES PPARA " c PPARA 11 

c PPARA 12 

COWON /PBLK3/ PBLK3 2 

• CDIWEN(~AXCNT), CLABEL(MAXCNT), PLABEL (ltiAXSOL), PBLK3 3 

• VDIWEN (WAXVAR), VLABa(MAXVAR) PBLK3 • 
CHARACTER•12 PBLK3 ' • CDIWEN, CLABB.., VDIWEN, PBLK3 6 

VLABEL PBLK3 7 
CHARACTER•32 PBLK3 6 

PLABEL PBLK3 ' c PBLK3 " c PBLK3 11 

COWMCN /PBLKlB/ PBLKlB 2 

• JJNF(NMLEN,WAXVAR), INFIL, IUCIST, PBLKlB 3 

• UDIST(t.IAXDST, 2) PBLKlB ' CHARACTER•4 PBLK18 5 

• JJNF PBLKlB 6 

c PBLKlB 7 

c PBLKlB 6 

COiolt.ION /INOUT/ IN OUT 2 

• IN, lOUT, I~B, I ECHO ECHO " CHARACTERd IN OUT • 
• rqs IN OUT ' c !NOUT 6 
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c 

c 
c 

c 
c 
c 

c 
c 
c 

c 

DHIENSION 
+ RNDVAL(NSAM) 

I=l 
1011 CONTINUE 

READ (INFIL,•,END=llll,ERR=158) RNDVAL(I) 
I=l•l 
IF (I.LE.NSA~) GO TO Ulll 
RETURN 

END OF FILE 

lUI CONTINUE 
IF (LGT.l) GO TO 121! 

WRITE (lOUT, 501l) 
GO TO 160 

120 CONTINUE 

1=1-1 

WRITE (IOUT,Slil) I 

WRITE (IOUT,520) VLABEL(N),(JJNF(J,N),J=l,NMLEN) 
WRITE (IOUT,530) NSAM 
K=I 

1311 CONTINUE 

J=K•l 

K=J•I-1 
IF (K.GT.NSAM) K=NSA~ 

DO 1411 L=J,K 
W:L-J•l 
RNDVAL (L} =RNDV AL (!.1) 

141l CONTINUE 

IF (K.LT.NSAM) GO TO 130 
RETURN 

ERROR READING FILE 

1511 CONTINUE 

WRITE (IDUT,540) 
1511 CONTINUE 

WRITE (IOUT,550) 
WRITE (IOUT,520) VLABEL(N),(JJNF(J,N),N=l,NMLEN) 
IERR:l 
RETURN 

500 FORMAT (/lX,''' ERROR, END OF FILE ENCOUNTERED WHILE READING RANDO 
•M DATA POINTS'/4X,'FROM AN EXTERNAL FILE. NO USABLE DATA WAS FOUN 
•D ON THIS FILE.') 

510 FOR~AT (/IX,'** WARNING, END OF FILE ENCOUNTERED AFTER READING ',I 
•5,' DATA VALUES'/4X,'FRO~ THE EXTERNAL FILE (DATA VALUES READ FRO~ 
+ AN EXTERNAL FILE). ') 

520 FORMAT (.X,'DATA WAS BEING READ FOR INPUT VARIABLE' ,Al2,' .'/4X,'A 
•ND WAS BEING READ FRO~ EXTERNAL FILE:'J•X,20A4) 

530 FORMAT (4X,'THE ENTERED DATA WILL BE DUPLICATED A SUFFICIENT NUMBE 
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IN OUT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlOAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 

7 

15 

17 

15 

" " 21 

" 23 

" 25 

26 
27 

26 
29 
30 

31 

32 

" " 35 
35 
37 

35 
39 .. 
" " " .. 
" 48 

" " " " 51 

52 

53 

" 55 

56 

57 

58 

59 

" 61 

62 
83 

S4 
55 

55 
67 

58 



c 

•R OF '/4X, 'TJi~jES TO CREATE THE REil.UIRED ',I5,' S,i.,I.!PLE V,I.,LUES ') 
540 FOR!Ij,I.,T (/lX,'tt ERROR ENCOUNTERED WHILE READING R,I.,NOOU D,i.,T,I., POINTS 

• FROI.i ,i.,N'/4X,'EXPERN,I.,L D,I.,T,I., FILE. THIS ERROR OCCURRED ON THE ',15 
•, '-TH'/4X,'LINE OF THE FILE.') 

550 FORU,i.,T (4X, 'RUN TERUIN,i.,TED FROt.l ROUTINE RDD,I.,T. ') 

"' SUBROUTINE R2D,i.,T (IERR,N) 

C THIS ROUTINE READS THE USER DEFIN,I.,BLE CONFIDENCE FUNCTION FOR THE 
C PROGR,I.,.I,I P,I.,CST,i.,T. 
c 

c 
c 

c 
c 

c 
c 

c 
c 
c 
c 

P,i.,R,I.,t.IETER !SIZE "' 5!!000 ! t.IAX DAT,i., SET SIZE 
PAR.o\t.IETER UAXCNT "' 10 ! I.!,I.,X NUI.IBER OF CONSTANTS 
PAR.o\t.IETER t.IAXDST " 10!l ! I.IAX NUUBER OF INPUT DATA POINTS 
PARAWETER WAXLVS "' l!l0 ! t.IAX LEVELS FOR STRATIFIED SAWPLING 
PARAMETER t.IAXNS "' 100!!0 ! loi,I.,X NUWBER OF SA!IjPLES 
PARAt.IETER t.IAXSOL " 10 
PARAWETER W.XVAR "' 25 
PARAMETER Nt.ILEN " 10 
PARAt.IETER NTYPE : 11 

COI.ii.ION /PBLK3/ 
• CDI!.IEN(t.IAXCNT), 

VDit.IEN (t.IAXVAR), 
CHARACTER•12 

• CDit.IEN, 
VLABEL 

CHARACTERt32 
PLABEL 

COI.ii.ION /PBLKlB/ 

! WAX NUUBER OF SOLUTIONS 
! t.IAX NUMBER OF INPUT VARIABLES 
! FILE NAt.IE LENGTH 
! NU!IjBER OF DISTRIBUTION TYPES 

CLABEL(t.IAXCNT), 
VLABEL(I.IAXVAR) 

CLABEL, 

PL,I.,BEL(t.IAXSOL), 

VDit.IEN, 

• JJNF(Nt.ILEN,t.IAXVAR) I INFIL, 
UDIST (t.IAXDST, 2) 

CHARACTER•4 

IUDIST, 

JJNF 

COt.IUON /INOUT/ 
IN, lOUT, IQB, I ECHO 

CHARACTER• I 
lqB 

C UDIST(I,l) = 1-TH VALUE OF THE CUMI.IULATIVE DISTRIBUTION FUNCTION. 
C UDIST(I,2) = 1-TH VALUE OF THE CONFIDENCE LEVEL (ZERO TO ONE). 

c 

c 
IPRToll 

DC 1011 I=l,t.I,I.,XDST 
K=l 
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RIDAT 
RIDAT 
RlDAT 
RlDAT 
RlDAT 
RlDAT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
P8LK3 
PBLK3 
PBLK3 
PBLK3 
PBLK3 
P8LK3 
P8LK3 
PBLK3 
PBLK3 
PBLK3 
PBLK18 
PBLK18 
PBLKlB 
PBLKlB 
PBLK18 
PBLKlB 
PBLKlB 
INOUT 
ECHO 
INOUT 
INOUT 
IN OUT 
IN OUT 
R20AT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 
R2DAT 

69 

70 

71 

72 

73 

" 2 
3 

• 
5 

6 

2 
3 

• 
5 

6 
7 

8 

9 

10 

11 

12 
2 
3 

• 
5 

6 

7 

6 

' 
" 11 

2 

3 

• 
5 

6 

7 

6 

2 
86 

• 
5 
6 

7 

11 

12 
13 

14 

15 

16 

17 

18 
19 



READ (INFIL,•,END~118,ERR=l50) UDIST(I,l), UDIST(I,2) R2DAT " 108 CONTINUE R2DAT 21 
IUDIST~MAXOST R2DAT " WRITE (IOUT,508) IUDIST R2DAT 23 

WRITE (IOUT,518) VLABEL(N),(JJNF(J,N),J=1,NMLEN) R2DAT 24 

IPRT~1 R2DAT 25 

GO TO 120 R2DAT " c R2DAT 27 
110 CONTINUE R2DAT " IUDIST:K-1 R2DAT " WRITE (IOUT,520) VLABEL(N),IUDIST R2DAT " c R2DAT 31 

c CHECK FOR STRICTLY INCREASING FUNCTIONS AND R2DAT 32 
c A PROPER INTERVAL IN THE CONFIDENCE LEVEL. R2DAT 33 
c R2DAT 34 

128 CONTINUE R2DAT 35 

IF (IUDIST.LT.2) THEN R2DAT 36 
WRITE (IOUT,530) R2DAT 37 

GO TO 1511 R20AT 38 
END IF R2DAT 39 

l:0 R2DAT " K:IUDIST -1 R2DAT 41 

DO H0 I:1,K R2DAT 42 

IF ((UDIST(I,2).LT.0.) OR. (UDIST (I, 2) . GT .1. 8)) L:l R2DAT " J:I+l R2DAT .. 
IF (UDIST(I,l).LE.UDIST(J,l)) GO TO 138 R2DAT " WRITE (IOUT,540) l,J R2DAT " GO TO 158 R2DAT " 130 CONTINUE R2DAT " IF (UDIST(I,2).LE.UDIST(J,2)) GO TO 148 R2DAT " WRITE (IOUT,540) l,J R2DAT " GO TO 168 R2DAT 51 

148 CONTINUE R2DAT S2 
IF (L.NE.8) WRITE (IOUT,550) VLABEL(N),(JJNF(J,N),J=1,NMLEN) R2DAT 53 

RETURN R2DAT 54 
c R2DAT 55 

c ERROR R2DAT 56 
c R2DAT 57 

158 CONTINUE R2DAT 58 

WRITE (IOUT,550) I R2DAT " 168 CONTINUE R2DAT " WRITE (lOUT ,578) R2DAT 51 
IF (IPRT.Eq.0) WRITE (IOUT,518) VLABEL(N),(JJNF(J,N),J=l,N~LEN) R2DAT 62 

IERR=l R2DAT 63 

RETURN R2DAT " c R2DAT 65 
508 FORMAT (/1X, '•• WARNING,' ,I5,' DATA POINTS (THE MAXIIoiUM ALLOWED) I R2DAT 65 

·ERE READ'/4X, 'FROM AN EXTERNAL FILE, DEFINING THE CUMMULATIVE CONF R2DAT 67 

•IDENCE' /4X, 'FUNCTION, BUT THE END OF FILE WAS NOT ENCOUNTERED. TH R2DAT 55 

+IS' /4X, '~Y SKE'f THE RESLR..TS ') R2DAT 59 

51& FORMAT (4X, 'DATA WAS BEING READ FOR INPUT VARIABLE ',A12, '. '/4X, 'A R2DAT " •ND WAS READ FROM FILE:' /4X,28A4) R2DAT 71 

520 FOR~T (/lX, 'FOR THE INPUT VARIABlE' ,Al2,', ',14,' DATA POINTS WE R2DAT 72 
+RE'/1X,'READ FROM AN EXTERNAL FILE, DEFINING A CUMUULATIVE CONFIDE R2DAT 73 
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c 
c 
c 

c 
c 

+NCE CURVE.') 
530 FOR~AT (/IX, •,, ERROR, ONLY ONE DATA POINT WAS FOUND ON THE EXTERN 

•Al FILE'/4X, 'CONTAINING THE CU~ULATIVE CONFIDENCE FUNCTION DATA S 
+ET.'/4X,'THIS IS INSUFFICIENT TO DEFINE A CONFIDENCE FUNCTION.') 

540 FOR~AT (/lX,''' ERROR, THE INPUT CUW~ULATIVE DISTRIBUTION FUNCTION 
+IS NOT'/4X, 'A STRICLY INCREASING FUNCTION AT INDECES ',I4,' l ',I 
+4, '. ') 

550 FORMAT (/lX,'*' WARNING, CONFIDENCE VALUES LESS THAN ZERO OR GREAT 
•ER THAN ONE'/4X,'HAVE BEEN ENTERED VIA AN EXTERNAL FILE FOR RANDO~ 
• INP'JT'/4X,'VARIABLE ',Al2,'. THESE VALUES WILL BE IGNORED BY THE 
•'/4X,'STOCASTIC GENERATORS THIS DATA WAS READ FRO~ FILE:'/4X,20A 
·•I 

560 FOR~AT (/IX, 'u ERROR ENCOUNTERED WHILE READING THE USER DEFINED C 
•UMMUlATIVE'/4X,'CONFIDEHCE FUNCTION FRO~ AN EXTERNAL FILE. THIS E 
+RR0R'/4X,'DCCURED WHILE READING THE ',I4,'-TH DATA POINT.') 

570 FOR~AT (4X, 'ERROR TER~INATION FRO~ ROUTINE R2DAT. ') 
END 

SUBROUTINE RELEAS (IFIL) 

ROUTINE FOR INTERACTIVE CLOSURE OF FILES 

CO~~ON /INOUT/ 
.. IN, lOUT, rqB, I ECHO 

CHARACTER• I 
.. IqB 

C - PRI~E - SINSERT SYSCO~>ASKEYS 
LOGICAL LOGIC 

c 
IF (IFIL.LT.21) THEN 

IFUNIT=IFIL-4 
ELSE 

IFUNIT=IFIL-12 
END IF 

C LOGIC=CLOSSA(INTS(IFUNIT)) 
c 
C CLOSING VAX OPEN STATEMENTS 
c 

CLOSE (UNIT=7) 
CLOSE (UNJT,l2) 
CLOSE (UNIT :13) 

LOGIC = . TRUE. 
IF (.NOT LOGIC) WRITE (IOUT,500) IFIL 
RETURN 

500 FOR~AT (/IX, 'CLOSURE OF UNIT NO' ,IS,' UNSUCCESSFUL.') 
END 

SUBROUTINE REDROR 
c 
C THIS ROUTINE MOVES THE INPUT AND OUTPUT VARIABLES IN THE ARRAYS 
C VAR AND RLTS, IN ORDER TO PLACE ANY 'FAILED' SOLUTIONS AT THE 
C END OF THE ARRAYS THE CURRENT ~ONTE CARLO SAI.FliNG SCHEME 
C REqUIRES THAT ALL SUCCESSFUL SA~PLES BE LISTED CONTIGUOUSLY IN THE 
C OUTPUT ARRAYS. HOWEVER, IT ~AY OFTEN BE DESIRED TO SAVE THE FAILED 
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R2DAT 
R2DAT 
R2DAT 
R2DAT 
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R2DAT 
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RELEAS 
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ECHO 
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IN OUT 
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RELEAS 
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RELE.IS 

RB...EAS 
RELEAS 
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ECHO 
RELEAS 
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" 76 
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c SA~PLES FOR LATER ANALYSIS. REORDR ' c ARRAY CONF 15 USED KERE AS TEMPORARY STORAGE OF THE FAILED REORDR 10 
c SAioiPLE VALUES REORDR 11 
c REORDR 12 

PARAioiETER !SIZE ~ 50000 ! loiAX DATA SET SIZE PPARA 2 
PARAI.tETER ltiAXCNT = 1t ! ltiAX NUMBER OF CONSTANTS PPARA ' PARAMETER loiAXDST = 100 ! WAX NUMBER OF INPUT DATA POINTS PPARA • 
PARAioiETER loiAXLVS = 100 ! loiAX LEVELS FOR STRATIFIED SAI.IPLING PPARA 5 
PARAMETER ltiAXNS = lt80il ' MAX NUI.tBER OF SAMPLES PPARA 6 
PARAMETER t.IAXSOL = 10 ! loiAX NUMBER OF SOLUTIONS PPARA 7 

PARAioiETER WAXVAR = 25 ' MAX NUMBER OF INPUT VARIABLES PPARA 6 
PARAI.tETER Nt.ILEN = 10 ! FILE NAI.tE LENGTH PPARA ' PARAI.IETER NTYPE = 11 ! NUMBER OF DISTRIBUTION TYPES PPARA 10 

c PPARA 11 

c PPARA 12 
COI.IIoiON /PBLKlf PBLKl 2 

NCONST, NSOLN, NVAR PBLKl ' c PBLKl ' c PBLKl 5 
COMMON /PBLK5/ PBLKS 2 

• ICNT, IDAT, INDEX PBLKS ' c PBLKS • c PBLKS 5 
COMMON /PfA..KSf PBLKS 2 

• CONF (M,I,XNS), RPL T (l.tAXNS) PBLK6 ' c PBLK6 • c PBLK6 ' CO~ON /PBLK7A/ PBLK7A 2 

• NSLOC (MAXSOL) PBLK7A ' c PBLK7A • c PBLK7A ' COt.lt.ION /PBLK7Bf PBLK7B 2 

• RLTS(ISIZE) PBLK7B ' c PBLK7B • c PBLK7B ' COt.lt.ION /PBLKBA/ P8LK8A 2 

• NYLOC(MAXVAR) PBLKBA ' c PBLKSA • c PBLKBA 5 
CO~ON /PBLKBB/ PBLKSB 2 

VAR(ISIZE) PBLKBB ' c PBLKBB • c PBLKBB ' COt.lt.ION /PBLK12/ PBLK12 2 
NERR (t.IAXNS), NUt.! ERR PBLK12 ' c PBLK12 ' c PBLK12 5 

COt.lt.ION /PBLK17f PBLK17 2 

• ICCD, rqun, ISOLN, PBLK17 ' • IUPDAT, MAXSAt.l, NPRT, PBLK17 ' • NSAt.l, NSAt.IC PBLK17 5 
c PBLK17 6 
c PBLK17 7 

COMI.ION fiNOUT/ IN OUT 2 
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• IN, !OUT, I~B, I ECHO ECHO 86 
CHARACTERd IN CUT ' • 1~8 IN OUT ' c IN OUT 6 

c IN OUT 7 

c REORDR " c LOOP ~CVES SAMPLES WHICH FAILED TO THE END OF EACH LIST REDRDR 25 

c REORDR 26 
NS~C=NSA~-NUUERR REOROR 27 
IF (NSAMC .E~. 0) THEN BCSFIX 82 

WRITE (IOUT,500) NSA~ REDRDR " IF (IOAT.GT.0) WRITE (IOUT,500) NSAM REDRDR " GO TO 200 REORDR 31 
END IF REDRDR 32 
IF (NUt.IERR.Eq.e) GO TO 200 REORDR " c REORDR " c ADJUST INPUT VARIABLE LIST REORDR 35 

c REOROR 36 
IF (NVAR.LT.l) GO TO 140 REDROR " DO 133 I=l,NVAR REDRDR 38 

NF:il REORDR " Nil=NVLOC (I) -1 REORDR " DO llil J=l,NSAI.I REORDR 41 
Nl=Nil~J REORDR " IF (NERR(J).Eq.s) GO TO 10B REDRDR " NF:::NF•l REORDR " CONF(NF)=VAR(Nl) REOROR " GO TO llil REORDR " 1" CONTINUE REDRDR " N2=N1-NF REDRDR " VAR (N2)=VAR(NI) REDROR " "' CONTINUE REDRDR " Nii=NVLOC (I) •NSAMC-1 REDRDR 51 

DO 120 J=l ,NlNERR REDRDR " K=NII•J REORDR 53 
VAR(K)=CONF(J) REORDR S4 

126 CONTINUE REORDf~ 65 
136 CONTINUE REORDR 56 

1411 CONTINUE REORDR 57 

c REORDR " c ADJUST OUTPUT VARIABLE LIST REORDR " c REORDR " IF (NSOLN.LT.l) GO TO 1911 REORDR " DO 1811 I=l,NSOLN REORDR " NF=II REORDR 63 

N111=NSLOC(I)-1 REORDR " DO 16111 J=l,NSAfol REORDR 65 

Nl=N111•J REORDR " IF (NERR(J) E~.\11) GO TO 1511 REORDR 67 

NF=NF•l REORDR " CONF(NF)=RLTS(Nl) REORDR " GO TO 1511 REORDR " 
"' CONTINUE REOROR 71 

N2=Nl-NF REORDR 72 
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c 
c 
c 

c 

c 

RLTS(N2)=RLTS(N1) 
160 CONTINUE 

N0=NSLOC(I)~NSA~C~1 

DO 170 J=l,NU~ERR 
K=N0~J 

RL TS (K)=CONF (J) 
170 CONTINUE 
1811 CONTINUE 
19fl CONTINUE 

PRINT ECiiO OF FAILED SA~PLES 

IF (NSA~C.EQ.NSA~) GO TO 200 
WRITE (IOUT,51fl) NS~C,NSA~ 
IF (IDAT.GT.0) WRITE (IDAT,5111) NSAMC,NSA~ 

200 CONTINUE 

RETURN 
5fl0 FOR~AT (/lX,'•* ALL ',16,' SA~PLES FAILED IN TiiiS RUN ••') 
510 FOR~AT (/lX, '•• ',I5,' ERROR FREE SA~PLES WERE FOUND OUT OF ',15,' 

• TOTAL SAMPLES CO~PUTED n') 
END 
SUBROUTINE RNGS (IERR,N,NSAM,RNDVAL) 

C SUBROUTINE FOR COMPUTING A RANDO~ DISTRIBUTION GIVEN THE 
C DISTRIBUTION TYPE IT, THE DEFINING PARA~ETERS RPl, RP2, 
C AND RP3. 
C FOR LI~ITED DISTRIBUTIONS, THIS ROUTINE ALSO SETS THE EFFECTIVE 
C LOWER AND UPPER LI~ITS (VLI~T) ON THE INPUT STOCASTIC VARIABLE. 
C THE VARIABLES UMIN AND UMAX, RETURNED FRO~ THE DISTRIBUTION 
C GENERATING ROUTINES, ARE USED FOR THIS. 
c 
C N = INPUT VARIABLE NU~BER 
C NSMI = NUMBER OF SA~PLES TO GENERATE 
C RNDVAL = OUTPUT VECTOR FOR THE DISTRIBUTION GENERATED 
c 

c 
c 

c 
c 

PARA~ETER !SIZE = 5011011 ! ~AX DATA SET SIZE 
PARA~ETER MAXCNT = 10 
PARA~ETER ~AXDST = 100 
PARAMETER ~AXLVS = 100 
PARA~ETER MAXNS = 10000 
PARA~ETER MAXSOL = 10 
PARA~ETER ~AXVAR = 25 
PARM~ETER Nloii...EN = 10 
PARA~ETER NTYPE = 11 

COM~ON /PBLK13/ 
NLEVEL, 

~ NSTOC 

COMMON /PBLK15/ 
~ ILIM(MAXVAR), 

I MAX NUUBER OF CONSTANTS 
! IJ.AX NU~BER OF INPUT DATA POINTS 
! MAX LEVELS FOR STRATIFIED SAMPLING 
! MAX NUMBER OF SAMPLES 
! MAX NUMBER OF SOLUTIONS 
! ~AX NUMBER OF INPUT VARIABLES 
I FILE NA~E LENGTH 
I NU~BER OF DISTRIBUTION TYPES 

NPTSPL(~AXLVS,~AXVAR), 

ITYPE(~AXVAR) I NLH~ (~AXVAR,2), 
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REORDR 
REORDR 
REDRDR 
RECRDR 
RECRDR 
REORDR 
REDRDR 
REDRDR 
REOROR 
REDRDR 
RECRDR 
RECRDR 
REORDR 
REOROR 
REORDR 
REOROR 
REORDR 
REORDR 
REOROR 
REORDR 
REDRDR 
RECRDR 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNOS 

RNGS 
RNGS 
RNGS 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PBLK13 
PBLK13 
PBLK13 
PBLK13 
PBLK13 
PBLK16 
PBLK15 

73 

" 75 

76 

77 

76 

79 

" 81 

82 

" " 66 

86 

87 

86 

" " 91 

92 

" " 2 
3 

• 
5 

6 
7 
6 

9 

16 

11 

12 
13 

14 

15 

2 
3 

• 
5 
6 
7 

6 

9 

16 

11 

12 
2 

3 

• 
5 

6 
2 

3 



c 
c 

c 
c 

c 
c 

c 
c 

c 

c 
c 
c 

c 

c 

c 
c 
c 

c 
c 
c 

PAR(WAXVAR,3), RLII.I(I.IAXVAR,2), 
• VLIIH(WAXVAR,:2) 

COWI.ION /PBLK15/ 
• DSEED 

REAL•B 

• DSEED 

COMMON /PBLKIB/ 

• JJNF(NILEN,UAXVAR), INFIL, 
• UDIST (UAXDST, :2) 

CHARACTER•4 
• JJNF 

VLIM(MAXVAR, 2), 

IUDIST, 

PARAMETER UAXLEV=:2l'l8 

COMMON /STRATI/ 
WAX LEVaS OF STRATIFICATION 

• NSPL(UAXLEV) 

COWoiON fi.A..It.ITS/ 

• UUAX, 

COIAION fiNOUT/ 
IN, lOUT, 

CHARACTERd 

• UB 

Dit.IENSION 

• RNDVAL. (NSAI.I) 
DATA 

• IONE/1/ 

RPl=PAR(N,l) 
RP2=PAR(N,:2) 
RP3=PAR(N,3) 

IT=ITYPE(N) 
AloiiN=VLIM(N, 1) 

AMAX=Vllt.I(N,2) 

UMIN 

I~B, IECHD 

OPEN EXTERNAL FILE FOR EXTERNALY DEFINED DISTRIBUTIONS. 

IF ((IT.NE.9).AND.(IT.NE.ll'l)) GO TO ll'lil 

1=8 
CALL ASG (I,IERR,INFIL,Nt.ILEN,JJNF(I,N)) 

IF (IERR.NE.e) RETURN 

PERFORM DATA POINT READ AT THIS POINT 
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PBLK16 
PBLK16 

PBLK15 
PBLK15 
P8LK16 
PBLK16 
PBLK16 

PBLK16 
PBLK16 
PBLK16 

PBLK18 
PBLKlB 

PBLK18 

PBLK16 
PBLK18 
P8LK18 

PBLK18 
STRATI 

STRATI 

STRATI 
STRATI 
STRATI 
ULHITS 

ULIWTS 
LI..HITS 
IN OUT 
ECHO 
INOUT 

It~OUT 

IN OUT 
INOUT 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 

RNGS 
RNGS 

RNGS 
RNGS 
RNGS 

RNGS 
RNGS 

RNGS 

' 
' 
6 

7 

2 

3 

' 5 

6 

7 
2 

3 

' 
' 6 

7 

6 

2 
3 

' 5 

6 
2 
3 

' 2 
66 

' 
' 
6 

7 

" 25 

26 
27 

26 

29 

" 31 

32 

33 

" 35 

36 

37 

36 

" " 41 

" " " " 46 



IF (IT.EQ.S) GO TO 133 RNGS " CALL RlDAT (IERR,N,NSAt.I,RNDVAL) RNGS 48 
CALL Ra..EAS (INFIL) RNGS " RETURN RNGS " 133 CONTINUE RNGS 51 

c RNGS 52 
c COMPUTE BASE UNIFORM DISTRIBUTION RNGS " c RNGS " CALL U31S (NSAt.I,RNDVAL,DSEED,NLEVEL) RNGS 55 
c RNGS 56 
c SAVE STRATIFICATION DIAGNOSTICS RNGS 57 

c RNGS " DO 110 I=1,NLEVEL RNGS " NPTSPi.. (I, N)=NSft(I) RNGS " 113 CONTINUE RNGS 61 

c RNGS 62 

c CHOSE DISTRIBUTION RNGS " c RNGS " GO TO (120,130,140,150,160,170,18~,203,220,230,24~). IT RNGS 65 

c RNGS " c NORMAL DISTRIBUTION RNGS 67 

c RNGS " 123 CONTINUE RNGS 69 

IF (ILit.I(N) .E~.3) THEN RNGS " CALL NORMAL (NSAM,RNDVAL,RPl,RP2) RNGS 71 
RETURN RNGS 72 

asE RNGS 73 

CALL NORMALL (NSAt.I,RNDVAL,RPl,RP2,AMIN,AMAX) RNGS " RLIM(N,l)=UI.IIN RNGS " RLIM(N,2)=UMAX RNGS 76 
CALL NORMAL (IONE,Ut.IIN,RP1,RP2) RNGS 77 
CALL NORMAL (IONE,Ut.IAX,RP1,RP2) RNGS 76 
IF (Ut.IIN.GT.UMAX) THEN RNGS 79 

nr-IA.IIN RNGS " UMIN=L.INAX RNGS " UI.IAX='II'D RNGS 82 

END IF RNGS 83 

VLIMT (N, 1) =UI.UN RNGS .. 
VLII.H (N, 2) "UMAX RNGS 85 

GO TO 260 RNGS 86 

END IF RNGS 67 

c RNGS 88 

c NATURAL LOGNORMAL DISTRIBUTION RNGS " c RNGS " 130 CONTINUE RNGS 91 

IF (ILIM(N).E~.0) THEN RNGS " CALL LNNORM (NSAM,RNDVAL,RP1,RP2) RNGS 93 

RETURN RNGS 94 

asE RNGS 95 

CALL LNNORML (NSAM,RNDVAL,RP1,RP2,AMIN,AMAX) RNGS 96 

RLII.!{N,l)=UMIN RNGS 97 

RLIM(N,2)=UMAX RNGS 98 

CALL LNNORM (IONE,llhiiN,RP1,RP2) RNGS 99 

CALL LNNORM (IONE,UMAX,RPl,RP2) RNGS "' 
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IF (UUIN.GT.~AX) THEN RNGS 101 
WD=~HI RNGS 102 
IAHN=Ul.IAX RNGS 103 
IAIAX=WD RNGS 104 

END IF RNGS 106 
VLIUT(N,l)=ut.IIN RNGS 106 
VLIUT(N,2)=UUAX RNGS 107 
GO TO 2SB RNGS 108 

END IF RNGS 109 
c RNGS 110 
c COWdON LOGNORMAL DISTRIBUTION RNGS lll 
c RNGS 112 

1-46 CONTINUE RNGS 113 
IF (ILIU(N) .E~.6) THEN RNGS 114 

CALL LOGNORU (NSAU,RNDVAL,RP1,RP2) RNGS 115 
RETURN RNGS 118 

B_SE RNGS 117 
CALL LOGNORUL (NSAU,RNDVAL,RPl,RP2,AUIN,AUAX) RNGS 118 
RLHI(N,l)=Uioi.IN RNGS 119 
RLIU(N,2)=UUAX RNGS 128 
CALL LOGNORM (IONE,UMIN,RPl,RP2) RNGS 121 
CALL LOGNORU (IONE,Ul.IAX,RPl,RP2) RNGS 122 
IF (UUIN. GT. ut.IAX) THEN RNGS 123 

WD=IAIIN RNGS 124 
IJUIN=ULIAX RNGS 126 
lJI.IAX=WD RNGS 128 

END IF RNGS 127 
VLIUT(N,l)=Ul.IIN RNGS 128 
VLIUT(N,2)=UUAX RNGS 129 
GO TO 266 RNGS 130 

END IF RNGS 131 
c RNGS 132 
c NATURAL LOGUNIFORU DISTRIBUTION RNGS 133 
c RNGS 134 

15il CONTINUE RNGS 136 
CALL LNUNIF (NSAU,RNOVAL,RPl,RP2) RNGS 138 
RETURN RNGS 137 

c RNGS 138 
c COMMON LOGUNIFORU DISTRIBUTION RNGS 139 
c RNGS 140 

166 CONTINUE RNGS 141 
CALL LOGUNIF (NSAU,RNDVAL,RPl,RP2) RNGS 142 
RETURN RNGS 143 

c RNGS 144 
c EXPONENTIAL DISTRIBUTION RNGS 145 
c RNGS 148 

176 CONTINUE RNGS 147 
IF (ILIU (N). E~. il) 7HEN RNGS 148 

CALL DEXPF (NSAU,RNDVAL,RPl) RNGS 149 
RETURN RNGS 150 

B_SE RNGS 151 
CALL DEXPFL (NSAU,RNDVAL,RPl,AUIN,AUAX) RNGS 152 
RLIU(N,l)=UMIN RNGS 153 
RLIM(N,2)=UUAX RNGS "' 
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CALL DEXPF (IONE,U~IN,RPl) RNGS "' CALL DEXPF (IONE,UYAX,RPl) RNGS 156 
IF (Ut.IIN.GT.UYAX) THEN RNGS 1ST 

WD=Uio(IN RNGS 158 
lAHN=UYAX RNGS 159 
UloiAX=WD RNGS 160 

EHDIF RNGS 161 
VLit.IT (N, l):LJNIN RNGS 152 
Vllt.IT(N, 2) ==U~AX RNGS 163 
GO TO 2511 RNGS 164 

END IF RNGS 166 
c RNGS 166 
c UNIFDR~ DISTRIBUTION RNGS l6T 
c RNGS 166 

1811 CONTINUE RNGS 169 
DO 190 l=l,NSA!.I RNGS l70 

RNDVAL(I)=RP1•RNDVAL(I)t(RP2-RP1) RNGS lTl 
1911 CONTINUE RNGS l72 

RETURN RNGS lT3 
c RNGS lT4 
c BERNOULLI DISTRIBUTION RNGS lT5 
c RNGS lT6 

21111 CONTINUE RNGS l77 
CALL BERtl.I (NSAiol, RNDVAL, RP3) RNGS l78 
DO 2111 I=l,NSAiol RNGS l79 

RV=RPl RNGS 160 
IF (RNDVAL(I).GT.B.) RV=RP2 RNGS 181 
RNOVAL(I)=RV RNGS 182 

2111 CONTINUE RNGS 183 
RETURN RNGS 184 

c RNGS 186 
c CONFIDENCE FUNCTION ON EXTERNAL FILE RNGS 166 
c RNGS 187 

2211 CONTINUE RNGS 188 
CALL R2DAT (IERR,N) RNGS 169 
CALL XUOIST (NSAt.I,RNDVAL,IUDIST,UDIST(l,l),UDIST(l,2)) RNGS 190 
CALL RB..EAS (INFIL) RNGS 191 
RETURN RNGS 192 

c RNGS 193 
c DATA POINTS ON AN EXTERNAL FILE (DIJMioiY STATEMENT) RNGS l" 
c RNGS 195 

231! CONTINUE RNGS 195 
RETURN RNGS 197 

c RNGS 198 
c DISCRETE OISTRIBTUION RNGS 199 

• c RNGS '" 241! CONTINUE RNGS '" DO 2511 1=1, NSAM RNGS '" RNDVAL(I)=RPl RNGS "' 2511 CONTINUE RNGS "' RETURN RNGS "' c RNGS "' c ENFORCE UPPER/LOWER Lit.IITS FOR END POINT Lit.IITING RNGS '" c RNGS "' 
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c 

261 CONTINUE 
NLit.I(N,l):l 
Nllt.I(N,2)==1 
DO 281 I=l,NSAI,j 

A:RNDVAL (I) 
IF (A.GE.AI.IIN) GO TO 271 

RNDVAL(I):AI,jJN 
NLit.I(N,l)==NLII,j(N,l}•l 
GO TO 281 

271 CONTINUE 
IF (A.LE.At.IAX} GO TO 281 

RNDVAL(I}:AMAX 
NLit.I(N,2):NLII.I(N,2}•1 

281 CONTINUE 
RETURN 
END 

SUBROUTINE SOLN (lEAR} 

C THIS SAMPLE PROBL~ I.IODELS THE t.IASS STORAGE AND RELEASE RATE 
C (STEADY STATE} OF A CONTAMINANT, WHICH IS DIFFUSING INTO A BOUNDARY 
C LAYER AWAY FROU A SOLUBILITY LI!,jJTED SOURCE. OUTSIDE THE BOUNDARY 
C LAYER, CONVECTION IS ASSl.lt.IED TO REJ.(OVE THE CONTAI,jiNANT AT A FAST 
C RATE. THE l,jODEL IS ONE Dll,jENSIONAL, CARTESIAN DIFFUSION, AND 
C OUTPUT VALUES ARE 'PER S~UARE UETER' OF SOURCE ZONE. 
c 
C INPUT VARIABLES/DATA 
c 
c 
c 
c 
c 
c 
c 
c 
c 

ICNT 
!ERR 
INDEX 

: DATA SET NUt.IBER (f OF INPUT VARIABLE UPDATES) 
= ERROR POINTER 
: SAt.IPLE NUI,jBER OF CURRENT RUN 

VINPT(l) = MOLECULAR DIFFUSIVITY, MET~•2/YEAR 

VINPT(2) = RETARDATION FACTOR 
VINPT(3) = LAYER WIDTH, !,jET 
VINPT(4) :SOLUBILITY, Gl,j{MET••3 

C CONSTANTS 
C CONST(l) = HALF LIFE, YEARS. 
C CONST(2) = POROSITY 
c 
C OUTPUT VARIAilLES 
C VALU(l) =TOTAL l,jASS CONTAINMENT, Gl,jSJMETH2 
C VALU(2) = t.IAXIUUI.I RELEASE RATE, GMfl,jET••2-YEAR 
c 

c 
c 

PARAI,jETER !SIZE = 51310 
PARAI,jETER MAXCNT = 11 
PARAI,jETER UAXDST = liB 
PARAMETER MAXLVS = 100 

! l,jAX DATA SET SIZE 
! UAX NUI,j8ER OF CONSTANTS 
! UAX NUMBER OF INPUT DATA POINTS 
! MAX LEVELS FOR STRATIFIED SAMPLING 

PARAMETER MAXNS = 13010 ! t.IAX NUMBER OF SAMPLES 
PARAI,jETER t.IAXSOL = 11 ! t.IAX Nl.II.IBER OF SOLUTIONS 
PARAMETER MAXVAR = 25 ! MAX NUMBER OF INPUT VARIABLES 
PARAI.IETER NMLEN = 11 ! FILE NAME LENGTH 
PARAMETER NTYPE : 11 ! NUMBER OF DISTRIBUTION TYPES 

C.74 

RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
RNGS 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOUl 
SOUl' 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 

209 

"' 211 
212 

"' 21< 
215 
216 
217 
216 
219 
220 
221 

222 
223 

224 
2 

3 

• 
5 
6 

7 

6 

9 

" 11 
12 

13 

" 15 

16 
17 

16 

19 

" 21 

22 
23 

" 25 

" 27 

" 2 
3 

• 
5 

6 

7 

6 
9 

1e 

11 

12 

• 



c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

c 

c 

COt.WON /PBLK4/ 
• CONST(UAXCNT), VALU(UAXSOL), 

COI.IUON /PBLK5/ 
• ICNT, IDAT, 

COIAION /INOUT/ 

• IN, lOUT, 1~8, 

DATA 

• BETA /1.0 /, 
.. E /2.718/ 

IERR=0 

If (INDEX.GT.l) GO TO 100 
WRITE (IOUT,500) 

I ECHO 

IF (IDAT.GT.Il) WRITE (IDAT,Silll) 

BETA=ALOG(2.1l)/CONST(l) 
100 CONTINUE 

PSI=VINPT(3)•S~RT(BETA•VINPT(2)/VINPT(l)) 

A=EXP ( -2 .ll*PSI) 

RETURN 

VINPT(MAXVAR) 

INDEX 

501! FDRI.IAT (/lX, 'ONE DHIENSIONAL DIFFUSIONAL RB..EASE INTO A BOUNDARY'/ 
•lX, 'LAYER OVER A SOLUBILITY LlloiiTED SOURCE ZONE.') 

EHD 
SUBROUTINE SORT (N,A) 

c 
C SORT IS A SIUPLE SHELL SORT. 
C ITEMS ARE SORTED IN ASCENDING ORDER. 
c 
C A IS THE ARRAY OF ITEMS TO SORT. 
C N IS THE NUioiBER OF ITEMS IN ARRAY A. 
c 

DlloiENSION 

A(l) 
IF (N.LT.2) RETURN 

ID=N 

HIS CONTINUE 

ID=ID/2 
IB::l 

GO TO 120 
lltl CONTINUE 

c. 75 

PBLK4 
PBLK4 
PBLK4 
PBLK4 
PBLKS 

PBLKS 
PBLKS 
PBLKS 
INOUT 

ECHO 
IN OUT 
IN OUT 
IN OUT 
IN OUT 

SOLN 
SOLN 

SOLN 
SOLN 
SOLN 

SOLN 

SOLN 
SOLN 
SOLN 
SOLN 

SOLN 
SOLN 

SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 

SOLN 
SOLN 
SOLN 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 
SORT 

SORT 
SORT 
SORT 

SORT 
SORT 

SORT 
SORT 

SORT 

2 
3 

' 5 

2 
3 

' 5 
2 

6S 

' 5 
6 

7 

" " 35 

36 
37 

36 
39 

" " " " " " " 47 

" " " 51 
52 
53 

54 

55 
2 

3 

• 
5 

6 

7 

8 

' 
18 

11 

12 

13 

14 

15 

15 

17 
19 



IB=IB~1 SORT 19 
IF (IB.LE. ID} GO TO 12111 SORT " IF (ID.GT.1) GO TD 10111 SORT 21 

RETURN SORT 22 

1211 CONTINUE SORT 23 

I=IB SORT " 130 CONTINUE SORT " K=l~ID SORT 26 
IF (A(I) .LE.A(K)} GO TO 160 SORT 27 
T =A (K) SORT 26 
A(KJ~A(l) SORT " J=l SORT " 1-411 CONTINUE SORT 3! 
K:.J-10 SORT 32 
IF (K.LT.l) GO TO 1511 SORT 33 

IF (T.GT.A(K)) GO TO 150 SORT " A(J)~A(K) SORT 35 
J=K SORT " GO TO 1411 SORT 37 

15111 CONTINUE SORT " A{J}=T SORT 39 
1611 CONTINUE SORT " I=I~ID SORT " IF (I~ID.LE.N} GO TO 1311 SORT " GO TO 110 SORT " '"' SORT " SUBROUTINE STATOT STATOT ' c STATOT 3 

c THIS ROUTINE CALLS LIBRARY ROUTINE STATS TO CO~PUTE THE ~EAN, STATOT • c ~EDIAN, STANDARD DEVIATION, AND SKEWNESS FOR THE INPUT AND OUTPUT STATOT ' c VARIABLE DISTRIBUTIONS WHICH HAVE BEEN GENERATED. DIAGNOSTICS FOR STATOT 6 
c INPUT VARIABLE STRATIFICATION, AND ~AXI~~ LIKELYHOOO ESTI~ATORS STATOT 7 
c ARE ALSO GENERATED. STATCT 6 
c ALL OF THESE DIATNOSTICS ARE PRINTED TO THE OUTPUT PRINT FILE STATOT 9 
c DR USERS TER~INAL BY THIS ROUTINE. STATDT 16 

c DATA FOR STRATIFIED SAMPLING IS PRINTED ONLY WHEN MORE THAN STATDT 11 

c ONE LEVEL OF SA~PLING HAS BEEN CHOSEN. STATDT 12 

c THE DATA IN ARRAYS VAR AND RLTS ARE TRANSFEREe TO ARRAY CONF STATOT 13 

c PRIOR TO CALL ROUTINE STATS THIS AVOIDS A PRINE PAGING ERROR. STATOT 14 

c STATDT 15 

c •t•• THIS ROUTINE SORTS THIS INPUT AND OUTPUT VARIABLE ARRAYS STATDT 16 

c •••• IN ASCENDING ORDER, VIA A CALL TO SUBROUTINE ~SORT. STATDT 17 

c STATDT 16 
PARAMETER !SIZE = 51110011 ! MAX DATA SET SIZE PPARA ' PARAMETER I.IAXCNT = 111 ! I.IAX NUMBER OF CONSTANTS PPARA 3 

PARAMETER t.IAXDST = Hill ! ~AX NUMBER OF INPUT DATA POINTS PPARA • 
PARAMETER t.IAXLVS = 1011 ! ~AX LEVELS FOR STRATIFIED SA~PLING PPARA ' PARAIIIETER t.IAXNS = 10111111 ! I.IAX NUI.IBER OF SAMPlES PPARA 6 

PARAMETER ~AXSDL = 10 ! MAX NU~BER OF SOLUTIONS PPARA 7 

PARAMETER ~AXVAR = 25 ! MAX NUMBER OF INPUT VARIABLES PPARA a 
PARA~ETER NMLEN = 10 ! FILE NAME LENGTH PPARA 9 

PARAMETER NTYPE = 11 ! NUMBER OF DISTRIBUTION TYPES PPARA 16 

c PPARA 11 

c PPARA 12 
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COIAION /PBLKl/ PBLKl 2 

• NCONST, NSOLN, NVAR PBLKl ' c PBLKl ' c PBLKl ' COI,It.ION /PBLK3/ PBLK3 2 

• CD I WEN (I.IAXCNT), CLABa(MAXCNT), PLABa(W.XSOL), PBLK3 ' • VDII.IEN(I.IAXVAR), VLABa(t.IAXVAR) PBLK3 ' CHARACTER•12 PBLK3 ' • CDit.IEN, CLABa, VDII.IEN, PBLK3 ' VLABa PBLK3 7 
CHARACTER•32 PBLK3 8 

• PLABa PBLK3 g 

c PBLK3 " c PBLK3 11 

COMt.ION /PBLKS/ PBLKS 2 

• ICNT, IOAT, INDEX PBLKS ' c PBLKS ' c PBLKS ' COI.IIo!ON /PBLKS/ PBLKS 2 

• CONF(t.IAXNS), RPLT(t.IAXNS) PBLK6 ' c PBLKS ' c PBLKS 5 
COI.IIdON /PBLK7A/ PBLK7A 2 

• NSLOC (t.IAXSOL) PBLK7A ' c PBLK7A ' c PBLK7A 5 
COt.II.ION /PBLK78/ PBLK7B 2 

• RLTS(ISIZE) PBLK7B ' c PBLK7B ' c PBLK7B ' COI.It.ION /PBLKBA/ PBLKSA 2 
NVLOC (t.IAXVAR) PBLKSA ' c PBLKBA ' c Pll.KBA ' COIAION /PBLKBB/ PBLKSB 2 

• VAR(ISIZE) PBLKBB ' c PBLKBB ' c PBLKBB ' COt.II.ION /PBLKlll/ PBLKlll 2 

• FAVG (I.IAXSOL), FWAX (I.IAXSOL), FI.IED (I.IAXSOL) , PBLKlll ' FI.IIN (I.IAXSOL), FSKI (I.IAXSOL), FSTO (I.IAXSOL), PBLKlll ' VAVG(t.IAXVAR), Vt.IAX(I.IAXVAR), VldED(I.IAXVAR), PBLKU ' VldiN(I.IAXVAR), VSKI (I.IAXVAR), VSTD(I.IAXVAR) PBLKIIl ' c PBLK10 7 
c PBLKlll ' COI.O.ION /PBLK13/ PBLK13 2 

• NLEVa, NPTSPL(t.IAXLVS,I.IAXVAR), PBLK13 ' • NSTOC PBLKI3 ' c PBLK13 5 

c PBLK13 ' COt.lt.ION /PBLK15/ PBLK15 2 

• ILit.l(f.IAXVAR), ITYPE(I.IAXVAR), NLit.l(t.IAXVAR,2), PBLK15 ' PAR(I.!AXVAR,3), RLit.l(t.IAXVAR,2), VLif.l(t.IAXVAR,2), PBLK15 ' 
• VLit.IT (t.IAXVAR, 2) PBLK15 5 
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c PBlk15 6 
c PBLK15 7 

COI.O.ION /PBLK17/ PBLK17 2 
• ICCD, I~UIT, ISOLN, PBLK17 3 

• IUPDAT, loiAXSAI.I, NPRT, PBLK17 • 
• NSAN, NSAt.IC PBLK17 6 

c PBLK17 6 
c PBLK17 7 

COt.IUON fiNOUT/ It~OUT 2 
• IN, lOUT, IQB, I ECHO ECHO 66 

CHARACTERtl It~OUT • 
• !Q6 It~OUT 6 

c IN OUT 6 
c IN OUT 7 

REALtB STATDT 33 

• A,B,BASEXP STATDT 34 
DI!oiENSION STATDT 35 

• RD(2), Rt.l(2) STATOT 36 

CHARACTER• I STATOT 37 

• ANS STATOT 38 

DATA STATDT 39 

• BASEXP /2. 3il3Dil/ STATCT .. 
c STATDT 41 
c SET OUTPUT UNIT NUI.IBER STATOT 42 

c STATDT 43 
III=IOAT STATOT .. 
IF (IDAT.Ell,.l!) III= I OUT STATCT 4S 

c BCSFIX 63 
c TABLE HEADER AND INPUT VARIABLE STATISTICS BCSFIX .. 
c BCSFIX 65 

IRITE (III,S00) BCSFIX 66 

CALL EXPECT BCSFIX 67 

c STATOT .. 
c ***** INPUT DISTRIBUTIONS ***** STATOT 47 

c STATOT .. 
IF (NVAR.LT.l) GO TO 141l STATOT " DO 1311 N=l,NVAR STATDT " Nl=NVLOC(N)-1 STATOT 51 

DO lllll J=l,NSAI.IC ST,UOT S2 

K=J•Nl STATOT 53 

CONF(J)=VAR(K) STATOT S4 

"' CONTINUE STATOT 65 
CALL STATS (NSAMC,CONF,V~IN(N),V~AX(N),VAVG(N),VSTD(N),VSKI(N)) STATOT 56 

c STATOT 57 

c INPUT VARIABLE SORT AND MEDIAN CO~PUTATION STATOT sa 
c STATOT 59 

VMED(N)::Il STATOT " CALL qSORT (NSAMC,CONF) STATOT 61 

IF (NSAMC.LT.H!l) GO TO lH!l STATOT " I::NSAMC/2 STATOT " J=I STATOT " IF (MOD(NSAIIC,2).EQ.0) J=J•l STATOT 6S 

V~ED(N)=(CONF(I)•CONF(J))/2.11 STATOT 66 

no CONTINUE STATOT 57 
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DO 120 J:l,NSA~C STATOT 68 

K=Nl•J STATOT 69 
VAR(K):CONF(J) STATOT " 120 CONTINUE STATOT 71 

130 CONTINUE STATOT 72 
H0 CONTINUE STATOT 73 

c STATOT " c ''''* OUTPUT DISTRIBUTIONS **''' STATOT 75 

c STATOT 75 

IF (NSOLN.LT.1} GO TO 191! ST.-HOT 77 
DO 181! N:l,NSDLN STATOT 78 

FAVG(N):RLTS(NSLDC(N)) STATOT 79 

FI.IED(N)=Il.ll STATOT " FSTD(N)"'1!.0 STATOT 81 

FSKW(N)=Il.l! STATOT B2 
IF (NSAI.IC.LE.1) GO TO 180 STATOT 83 

c STATOT " Nl:NSLOC(N)-1 STATOT 85 

DO 151! J:l,NSAI.IC STATOT " K=J•Nl STATOT 87 

CONF(J)=RLTS(K} STATOT " "' CONTINUE STATOT 89 

CALL STATS (NSAI.IC,CONF,F~IN(N),FI.IAX(N),FAVG(N},FSTD(N),FSKW(N)) STATOT " c STATOT 91 

c OUTPUT VARIABLE SORT AND ~EDIAN COI.IPUTATION STATOT " c STATDT 93 

CALL Q.SORT (NSAI.IC,CONF} STATOT " IF (NSAI.IC.LT.ll!) GO TO 161! STATOT 85 

I=NSAI.IC/2 STATOT " J=I STATOT 91 

IF (I.IOD(NSAI.IC,2).EQ..I!) J=J•l STATOT " FI.IED(N)=(CONF(I)·CONF(J))/2.0 STATOT 99 

168 CONTINUE STATOT 1" 
DO 171! J=1,NSAMC STATOT 101 

K:Nl•J STATOT "' RLTS (K) =CONF (J) STATOT "' 
"' CONTINUE STATDT "' 180 CONTINUE STATOT 1B5 
190 CONTINUE STATOT "' c STATOT "' c PRINT VALUES TO OUTPUT FILE OR USER'S TERMINAL STATOT "' c STATOT 189 

c INPUT VARIABLE STATISTICS STATOT "' c STATOT 111 
IF (NVAR.LT.l) GO TO 331! STATOT 112 
IEXT=l STATOT 113 

WRITE (III,5lll) BCSFIX " WRITE (III, 520) BCSFIX 89 

DO 21!0 N=l,NVAR STATOT 116 
WRITE (III,530) VLABEL(N),VI.IIN(N),VI.IAX(N),VAVG(N),VI.IED(N), BCSFIX " • VSTD(N), VSKW(N) STATOT 116 
IF ((ITYPE(N) NE.9).AND.(ITYPE(N) NE.11!)) IEXT:0 STATOT 119 

200 CONTINUE STATOT 128 
c STATOT 121 
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c COMPUTE ~AXIWUW LIKELIHOOD ESTI~TORS FOR INPUT STATOT 122 
c VARIABLES (ONLY FOR INTERNALY DEFINED VARIABLES). STATOT 123 
c STATOT "' IF (IEXT.E~.l) GO TO 331 STATOT 125 

WRITE (111,541!) BCSFIX 91 
ISTAR:=il STATDT 127 
DO 320 N:I,NVAR STATDT 128 

ANS:' I STATOT 129 
IF (ILIW(N).NE.Il) THEN STATOT 13. 

ANS:'•' STATOT 131 
ISTAR=l STATDT 132 

END IF STATOT 133 
Nl=NVLCC(N) STATOT 13. 
N2=Nl•NSAI.IC-l STATOT 135 

N3=Nl-1 STATOT 136 
RM(l)=PAR(N,l) STATOT 137 
RU(2)=PAR(N,2) STATOT 136 
GO TO (2lll,221l,220,250,250,260,27il,28il,320,320,300), ITYPE(N) STATOT 139 

c STATOT "' c NORMAL STATOT "' c STATDT "' "' CONTINUE STATOT "' RD(l)=VAVG(N) STATDT "' RD(2)=VSTD(N) STATCT "' 1=2 STATDT 1<6 
GO TO 310 STATOT w 

c STATDT "' c LOGNORMAL STATOT "' c STATOT 158 

"' CONTINUE STATOT 151 
A=1.000 ST.o\TOT 152 
IF (ITYPE(N) E~.3) A=BASEXP STATOT 153 
B=ll.llDfl STATOT "' DO 231 K=l,NSA~C STATOT 155 

J=K•N3 STATOT 168 
B=B+DBLE(ALOG(VAR(J)))/A STATDT 157 

238 CONTINUE STATOT 168 
RD(l)=SNGL(B)/FLOAT(NSA~C) STATOT 159 
8::9.101 STATOT 160 
DO 243 K=l,NSAMC STATOT 161 

J=K·N3 STATOT 162 
B=B• DBLE( (ALOG (VAR ( J) ) /A- RD (1) ) •• 2) STATOT 183 

"' CONTINUE STATOT 16< 
RD(2)=S~RT(SNGL(8)/FLOAT(NSAMC)) STATOT 165 
1=2 STATOT 168 
GO TO 311 STATOT 167 

c STATOT 188 
c LOGUNIFORM STATOT 159 
c STATOT 178 

"' CONTINUE STATOT 171 

A=l.BDB STATOT 172 

IF (ITYPE(N).E~ 5) A=BASEXP STATOT 173 
RD(l)=ALOG(VAR(Nl))/SNGL(A) STATDT "' RD(2)=ALOG(VAR(N2))/SNGL(A) STATOT 175 
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1=2 STATOT 176 
GO TO 3111 STATOT 177 

c STATOT 176 
c EXPONENTIAL STATOT 179 
c STATOT 188 

"' CONTINUE STATOT 161 
RD(l)=VAVG(N) STATOT 162 
RM(l)=1.8/PAR(N,l) STATOT 163 
I=l STATOT 184 
GO TO 318 STATOT 165 

c STATOT 186 
c UNIFORM STATOT 167 
c STATOT 188 

"' CONTINUE STATOT 189 
J=NVLOC(N) STATOT 19, 
RD(l)=VAR(Nl) STATOT 191 
RD (2) =VAR (N2) STATOT 192 
1=2 STATOT 193 
GO TO 3U STATOT 194 

c STATOT 195 
c BERNOULLI STATOT 196 
c STATDT 197 

"' CONTINUE STATOT 196 
RM(l) =PAR (N, 3) STATOT 199 
IF ((VAR(Nl).EQ VAR(N2)).0R.(NSAMC.LT.2)) THEN STATOT "' RD(l)=IU STATOT 201 

I=l STATOT 202 
GO TO 318 STATOT 203 

ENOIF STATOT 204 
A=VAR(Nl) STATOT 205 
K=8 STATOT 286 

"' CONTINUE STATOT 207 
K=K~l STATOT 28B 
J=N3+K STATOT 289 
IF (A.GE.VAR(J)) GO TO 290 STATOT 21, 
RD(l)=(FLOAT(K)·0.5)/FLOAT(NSAMC) STATOT 211 
1=1 STATOT 212 
GO TO 310 STATDT 213 

c STATOT 214 
c CONSTANT STATOT 215 

c STATOT 216 

"' CONTINUE STATOT 217 

RD(l)=VAR(Nl) STATOT 216 
1=1 STATOT 219 

c STATDT 22' 

"' CONTINUE STATOT 221 
IF (I.GT.l) THEN STATOT 222 

WRITE (111,558) VLABEL(N),ANS,RD(l),R0(2),R~(l),RM(2) BCSFIX 92 
ELSE STATOT 224 

WRITE (111,560) VLABEL(N),ANS,RO(l),RM(l) BCSFIX 93 
END IF STATOT 226 

328 CONTINUE STATOT 227 
IF (ISTAR.NE.0) WRITE (III,578) BCSFIX 94 

330 CONTINUE STATOT 229 
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c BCSFIX 95 
c PRINT NU~BER OF RANDO~ SAMPLES REJECTED CUE TO LI~TS BCSFIX 96 
c BCSFIX 97 

IF (NVAR.LT.l) GO TO -400 BCSFIX " DO 350 N=l,NVAR BCSFIX 99 
IF (ILHI(N).EQ.il) GO TO 361! BCSFIX 1" 
IF ((NLI~(N,l).EQ.0).AND.(NLI~(N,2) EQ.0)) GO TO 360 BCSFIX 101 

WRITE (IOUT,580) VLABB.(N) BCSFIX 102 
IF (IDAT.NE.0) WRITE (IOAT,580) VLABEL(N) BCSFIX 103 
IF (NLIM(N,l).Eq.0) GO TO 340 BCSFIX "' WRITE (IOUT,590) NLIM(N,l) BCSFIX 105 

IF (IDAT NE.0) WRITE (IDAT,590) NLIM(N,l) BCSFIX 106 
340 CONTINUE BCSFIX 107 

IF (NLII.I(N,2) .Eil,.0) GO TO 35!! BCSFIX 108 
WRITE (IOUT,600) NLIM(N,2) BCSFIX 109 
IF (10AT.NE.0) WRITE (IDAT,60B) NLIM(N,2) BCSFIX 110 

350 CONTINUE BCSFIX 111 
360 CONTINUE BCSFIX 112 

c BCSFIX 113 
c STRATIFIED SAMPLING DIAGNOSTICS BCSFIX 114 
c BCSFIX 115 

IF ((NLEV8..LT.2) OR. (IDAT.Eil,.0)) GO TO 390 BCSFIX 116 
WRITE (IDAT,610) BCSFIX 117 
DC 380 N=l,NVAR BCSFIX 118 

IF (ITYPE(N).Eq.NTYPE) GO TO 3S0 BCSFIX 119 
IF (ITYPE(N).Eq.l0) GO TO 3S0 BCSFIX 120 
K=NLEVB.. BCSFIX 121 
IF (K GT Ul) K=l0 BCSFIX 122 
WRITE (IDAT,620) VLABB..(N),(NPTSPL(I,N),I=I,K) BCSFIX 123 
IF (K.Eq.NLEVB..) GO TO 380 BCSFIX 124 

"' CONTINUE BCSFIX 125 
J=K~l BCSFIX 126 
K=K~10 BCSFIX 127 
IF (K.GT.NLEVB..) K=NLEVB.. BCSFIX 126 
WRITE (IDAT,530) (NPTSPL(I,N),I=J,K) BCSFIX 129 
IF (K.LT.NLEVa) GO TO 370 BCSFIX 130 

380 CONTINUE BCSFIX 131 
390 CONTINUE BCSFIX 132 

c BCSFIX 133 
400 CONTINUE BCSFIX 134 

c BCSFIX 135 
c OUTPUT VARIABLE STATISTICS BCSFIX 136 
c BCSFIX 137 

IF (NSOLN.LT.l) GO TO 412 BCSFIX 136 
WRITE (III,640) BCSFIX 139 
WRITE (111,520) BCSFIX 140 
DO 410 N=l,NSOLN BCSFIX 141 

WRITE (111,550) PLABEL(N) BCSFIX 142 
WRITE (11!,680) FMIN(N),FMAX(N),FAVG(N),FMED(N),FSTD(N),FSKW(N) BCSFIX 143 

410 CONTINUE BCSFIX 144 

412 CONTINUE BCSFIX 145 

c BCSFIX 145 
RETURN BCSFIX 147 

500 FORMAT (lHl,lX, 'TABLE 2. INPUT VARIABLE STATISTICS') BCSFIX 148 
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c 
c 
c 
c 

c 
c 

c 

c 
c 
c 

511 FORt.IAT (//lX,'u~-~ SAioiPLE DIAGNOSTICS, INPUT DISTRIBUTIONS') 
5:211 FORI.IAT (/T19, 'WIN', T311, 't.IAX', T~ll, 'WEAN' , T51, 't.IEDIAN', T61, 'STND DEV 

•', T7:2, 'SKEWNESS') 
5311 FORMAT (lX,Al2,1X,lPE10.3,5(1X,El~.3)) 

5~11 FORMAT (//lX, '••~~~ loiAXIt.IUt.l LIKELIHOOD ESTIIoiATORS FOR INPUT DISTRI 
·BUTIONS '/T2~, 'COMPUTED VALUES', T5:2, 'EXPECTED VALUES' /3X, 'VARIABLE' 
•, T20, 'PARAt.IETER 1', T33, 'PARAt.IETER 2', T 48, 'PARAMETER 1', T61, 'PARAt.IE 
•TER 2') 

550 FORt.IAT (1X,Al2,3X,Al,T2~,1PE1B.3,3X,El0.3,T48,E10 3,T5l,El0.3) 
560 FORMAT (1X,A1:2,3X,Al,T20,1PE10.3,T48,El0.3) 
570 FORt.IAT (T33,'• INDICATES ENDPOINT LIWITING WAY t.IOVE THE '/T35,'DIS 

•TRIBUTION AWAY FROW THE EXPECTED VALUES ') 
580 FORMAT (//3X, 'FOR THE DISTRIBUTION IN ',A12) 
590 FORMAT (3X,I6,' RANDOl.! SAMPLES WERE BELOW THE LOWER Llt.IIT, AND SET 

• TO THAT Llt.IIT.') 
600 FORMAT (3X,I6,' RANDOM SAMPLES WERE ABOVE THE UPPER LIMIT, AND SET 

• TO THAT LIMIT.') 
610 FORt.IAT (///7X,'STRATIFIED SAMPLING DIAGNOSTICS'//lX, 'VARIABLE' ,17X 

•, 'NUMBER OF SAt.IPLES CHOSEN FROio! EACH LEVEL') 
520 FORioiAT (IX,Al2,2X,l0(1X,IS)) 
530 FORioiAT (ISX,l0(1X,IS)) 
640 FORMAT (lHl,lX,'TABLE 3. OUTPUT VARIABLE STATISTICS '//IX,'••~~-

• SAioiPLE DIAGNOSTICS, OUTPUT DISTRIBUTIONS') 
650 FORMAT (1X,A32) • 
660 FORI.IAT (IX,l3X,IPE10.3,5(1X,El~.3)) 

EI<D 
SUBROUTINE STATS (N,RNDVAL,At.IIN,At.IAX,AI.!EAN,STDEV,SKEW) 

THIS ROUTINE COMPUTES THE t.IINIMUI.!, t.IAXII.!UI.!, MEAN, STANDARD 
DEVIATION, AND SKEWNESS FOR THE DATA SET STORED IN VECTOR RNDVAL. 

REAL•B 
• A,AVG,B,BSAt.I,C,CSAM,D,BASEXP 

DIMENSION 
RNDVAL(N) 

DATA 
BASEXP /2. 3030~/ 

BSAM=DBLE(FLOAT(N)) 
CSAW=BSAiol•l. 00~ 

AI.!EAN:RNDVAL(l) 
STDEV=0.0 
SKEW=0.0 
IF (N.LE.l) GO TO 490 

CGt.IPUTE AVERAGE, WIN AND MAX VALUE 

AI.!AX=RNDVAL(l) 
AMIN=AI.!AX 
AVG=DBLE(AI.!AX) 
DO U0 I=2,N 

RV=RNDVAL(I) 
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BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFlX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSF!X 
BCSFIX 
&SFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
BCSFIX 
STATS 
STATS 
STATS 
STATS 
STATS 
SlATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
STATS 
SlATS 
STATS 
STATS 
SlATS 
STATS 

"' 150 

151 
152 
153 
154 
155 
156 
157 

158 
159 
160 
161 

162 
163 

164 
155 
156 
167 

168 

169 
170 

171 
172 

173 
m 

2 

' • 
' 6 
7 

6 

' 
" 11 

12 

13 

" 15 

16 

17 

16 

19 

" 21 

22 

" 24 
25 

" 27 

" 29 



c 
c 
c 

c 

,, ,, 

AVG=AVG+DBLE(RV) 
IF (RV.LT.At.IIN) AMIN=RV 
IF (RV.GT.At.IAX) AMAX=RV 

lilil CONTINUE 

AVG=AVGIBSAM 
AloiEAN:SNQ..(AVG) 

B=il.!lD!l 
C:il i!Dil 

COMPUTE STAND DEV AND SKEWNESS 

DO ll!l l=l,N 
A=AVG-DBLE(RNDVAL (I)) 

B=B+A•A 
C:C+AoA*A 

ll!l CONTINUE 
STDEV:SNGL (DSqRT (BICSAM)) 

SKEJ=SNGL((DABS(CICSAM))••B.3333333DII) 
IF (C.LT.il.BDB) SKEJ=~SKEJ 

4911 CONTINUE 

RETURN 

END 
REAL FUNCTION Ulll( DSEED ) 

C• PURPOSE: ,, 
C• THIS FUNCTION GENERATES A REAL•4 RANDOt.l UNIFORM(il,l) VARIATE 
C• GIVEN AN INITIAL VALUE OF THE SEED, DSEED. THE INPUT SEED 

C• IS UPDATED TO A NEJ SEED USING A LINEAR CONGRUENTAL METHOD. ,, 
Ct CURRENT USAGE IS FOR THE PRIME 7511, 32 BIT WORD LENGTH. ,, 
Ct DSEED = REAL•8 SEED FOR RANDOM NUMBER GENERATOR. I.IUST BE BETl'EEN 
Ct ONE AND TWO TO THE THIRTY FIRST POWER. ,, 
C• REFERENCE: ,, 
Ct LEWIS, GOODMAN, AND t.IILLER (1969). 'A PSEUDO-RANDOt.l NUMBER 
Ct GENERATOR FOR THE SYSTEMI36il'' IBM SYSTEMS JOURNAL, VOL. 8, 
C• NO. 2, PP. 136-H5. ,, ,, 
c 

c 

c 

c 

DATA B I 168117.~D+IIil I 
DATA to! I 2147483647.11D•0il I 

Uill = SNGL( DSEEDit.l ) 

RETURN 
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STATS 
STATS 
SlATS 
SlATS 

STATS 
STATS 
SlATS 

STATS 
SlATS 

STATS 
SlATS 
SlATS 
STATS 

STATS 
STATS 
SlATS 

SlATS 
STATS 
STATS 

STATS 
SlATS 

STATS 
Ul!l 
un 
un 
un 
U01 

un 
un 
un 
un 
un 
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un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
un 
U01 

un 
un 
un 
U01 
U01 

" 31 

32 
33 

" 35 

36 
37 
36 

39 

" 41 

42 

" .. 
45 

" " " " 50 

51 
52 

2 

3 

• 
5 

6 
7 

8 

9 

10 
11 
12 
13 

" 16 
16 
17 

18 

19 

20 

21 
22 

23 

" 25 
26 

27 

28 
29 

30 

31 

32 



END 
SUBROUTINE UBlS (N,RNOVAL,DSEED,NLEVEL) 

c 
C THIS ROUTINE COMPUTES A VECTOR OF RANDOMLY GENERATED NUMBERS ON 
C THE INTERVAL 0,1 , liTH STRATIFICATION. STRATIFICATION IS IGNORED 
C IF ONLY ONE LEVB.. IS REQ.UESTED. 
C STRATIFICATION IS 'CHECKED', BUT NOT ACTED UPON UNTIL AT LEAST 
C HALF OF THE CHOSEN LEVELS ARE FULL THIS MAKES THE ROUTINE RUN 
C MODERATELY FAST FOR THE MAJORITY OF THE TIME, SLOWING TO ENSURE 
C STRATIFICATION ONLY ON THE LAST FEW DATA POINTS COLLECTED. 
c 
C DSEED = REAL•B SEED FOR RANDOM NUMBER GENERATOR. MUST BE BETWEEN 
C ONE AND TWO TO THE THIRTY FIRST POWER. 
C H = THE NUMBER OF RANDOM VALUES TO GENERATE. 
C NLEVEL =THE NUt.IBER OF LEVB..S OF STRATIFICATION DESIRED. 
C RNDVAL = THE RETURNED VECTOR OF RANDOM VALUES. 
c 
C t.IAXLEV = MAX LEVELS OF STRATIFICATION PERMITTED. A PARM.IETER 
C SET IN COMMON BLOCK (INSERT) STRATI 
C NFULL ~ COUNTER OF THE NU~BER OF FILLED LEVELS. 
C NL " LEVEL POINTER FOR STARTIFIED SAfJPLING. 
C NLI~IT ~ NU~BER OF POINTS PER LEVEL. 
C THIS IS DECREMENTED BY ONE WHEN NFULL REACHES THE 
C REMAINDER TER~ MOD(N,NLEVEL) " NXCESS. 
c 
c 
c 
c 
c 

c 
c 
c 

c 

NSPL(NL) " CURRENT NU~BER OF SAfJPLE POINTS TAKEN FROfJ LEVEL NL. 
AVAILABLE TO THE USER THROUGH CO~~ON BLOCK STRATI. 

NXCESS " NUMBER OF EXCESS POINTS TO BE DISTRIBUTED AfJDUNG THE 
NLEVEL STRATIFICATION LEVELS. 

PARA~ETER ~AXLE¥:200 

COfJ~ON /STRATI/ 
NSPL(~AXLEV) 

DOUBLE PRECISION 
• DSEED 
DI~ENSION 

RNDVAL(N) 

~AX LEVELS OF STRATIFICATION 

C CHECK USER INPUT, SET POINTERS 
c 

c 
c 
c 

IF (NLEVEL. GT. ~AXLEY) NLEVEL=~AXLEV 
IF (NLEVEL.GT.N) NLEVEL=N 
NLI~IT=N/NLEVEL 

NXCESS:~OD (N, NLEVEL) 
IF (NXCESS GT.0) NLI~IT=NLI~IT•l 

NFLLL=0 
DO 100 I:l,NLEVEL 

NSPL(l)=0 
100 CONTINUE 

LOOP ON THE RANDOM NU~BERS TO GENERATE 
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UOl 

U01S 
um 
U01S 
Ul!lS 
Ul!lS 
Ul!lS 
Ul!lS 
Ul!lS 
Ul!lS 
UBlS 
U01S 
Ue!S 
UelS 
Ul!lS 
U01S 
U01S 
Ul!lS 
UlllS 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
uns 
U!HS 

U01S 
U01S 
STRATI 
STRATI 
STRATI 
STRATI 
STRATI 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 
Ul!lS 
U01S 
U01S 
U01S 
U01S 
U01S 
U01S 

" 2 
3 

' 6 
6 

7 

8 

9 

18 
11 

12 

13 

" 15 

15 

17 
16 
19 
28 

21 

22 

23 

24 
26 

26 
27 

26 
29 

2 
3 

' 6 

6 

31 

32 

33 

" 35 

" 37 
36 

48 

" " " " " " " " 49 

" 51 



c 

DO 189 I"'l,N 
119 CONTINUE 

A=Uill (DSEED) 
IF (NLEVEL.E~ 1) GO TO 170 

C IF OVER HALF OF THE LEVELS ARE FULL, 
C GO TO A DIFFERENT ALGORITHM 
c 

IF (NFULL.GT.NLEVEL/2) GO TO 120 
c 
C-------------------------------------------------------------
c 
c 
c 
c 

c 
c 
c 

c 

FAST ALGORITH~. CO~PUTE RANDOM NU~BER, AND CHECK IF 
ITS LEVEL OF STRATIFICATION IS ALREADY FULL. GET NEW 
RANDO~ NU~BER IF THAT LEVEL IS FULL 

NL=IFIX(A•FLOAT(NLEVEL))•l 
IF (NSPL(NL).GE.NLIMIT) GO TO 110 

INCREMENT COUNTER AND SAVE VALUE 

GO TO 159 

C-------------------------------------------------------------
c 
c 
c 
c 
c 

Hn ALGORITHM FOR OVER HALF THE LEVELS FULL nn 

SLOW ALGORITHM. RANDOMLY LOCATES AN EMPTY STRATIFICATION 
LEVEL AND FORCES NEW RANDOl.! NU~BER TO BE IN THAT LEVEL. 

120 CONTINUE 
c 
C FIND A LEVEL AT RANDOM WHICH IS NOT FILLED 
c 

c 
c 
c 
c 

~=IFIX(AtFLOAT(NLEVEL-NFULL))~1 

NL=9 
DO 139 J=l, NLEVB... 

K=J 
IF (NSPL(J).LT.NLI~IT) NL=NL•1 
IF (NL.Eq.~) GO TO 149 

1311 CONTINUE 
STOP 'U01S' 

140 CONTINUE 
NL=K 

CO~PUTE ENDPOINTS FOR THAT LEVEL AND 
FIND A RANDOM VALUE WITHIN THAT LEVEL. 

B=FLOAT(NL-1)/FLOAT(NLEVEL) 
T=FLOAT(NL)/FLOAT(NLEVEL) 
A=B·U01(DSEED)•(T-B) 

C-------------------------------------------------------------
C 
C INCREMENT j ITEMS IN CURRENT LEVEL, CURRENT VARIABLE 
c 

1511 CONTINUE 
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UBlS 
U01S 
UBlS 
U91S 

"'" UlllS 
UlHS 

UBlS 

"'" U01S 
UIIIS 
UBlS 
UBlS 
U01S 
U91S 
U01S 
IJ01S 

UlllS 
U91S 
U91S 
U01S 
U01S 
U01S 
U91S 
U91S 
uns 
U01S 
U91S 
U91S 
U01S 
U01S 
U01S 
U91S 
U91S 
U01S 
U01S 
U91S 
IJ01S 
U01S 
U91S 
UlHS 

U01S 
U91S 
U01S 
U91S 
UillS 
U01S 
U01S 
U91S 
U01S 
U91S 
U91S 
U01S 
U91S 

52 

53 

" ss 

" 67 
58 

" " 61 
62 

83 

64 

6S 

66 

" 66 

" " 71 

" 73 
74 

7S 
76 

77 

76 
79 

" 61 

" 83 

" 65 

66 

67 

" " " 91 

92 

93 
94 
9S 
96 

97 

98 
99 

166 
101 
102 

163 
164 

165 



c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 

NSPL(NL)=NSPL(NL)•l 

CHECK TO SEE IF f ITEMS THIS LEVEL HAS REACHED LIMIT 

IF (NSPL(NL).LT.NLIMIT) GO TO 170 

INCREMENT f FULL LEVELS COUNTER 

IF I FULL LEVELS = NU!.!BER OF EXCESS LEVELS, MUST 
DECREMENT PERMISSABLE LEVEL SIZE, AND RE-COUNT 
THE NUMBER OF FULL LEVELS. 

IF (NFULL.NE.NXCESS) GO TO 170 
NLIMIT =NLIMIT -1 
DO 160 J=l, NLEVEL 

160 
c 

IF (NSPL(J).E~.NLIMIT) NFULL=NFULL•l 
CONTINUE 

c 
c 

c 

SET THE RANDO!.! VARIABLE INTO THE OUTPUT ARRAY 

170 CONTINUE 
RNDVAL(I)=A 

180 CONTINUE 
RETURN 
END 
SUBROUTINE VARSET (IERR) 

C THIS ROUTINE COMPUTES THE RANDOM INPUT VARIABLES VALUES FROM 
C THE SPECIFIED DISTRIBUTIONS 
c 
C NOTE THE RANDOM DATA IS FIRST PLACED INTO ARRAY CONF BY THE 
C RANDOM NUMBER GENERATOR ROUTINES. THE DATA IS THEN MOVED INTO 
C THE STORAGE ARRAY VAR. THIS TECHNI~UE IS RE~UIRED BY VIRTUAL 
C MEMORY COMPUTERS, TO ENSURE PROPER PAGING OF THE DATA, WHEN THE 
C PARAMETER ISIZE EXCEEDS THE PAGE SIZE. 
c 

c 
c 

c 
c 

• 

PARAMETER ISIZE = 50000 I MAX DATA SET SIZE 
PARAMETER MAXCNT = 11l ! MAX NU!.!BER OF CONSTANTS 
PARAMETER MAXDST = lllll ! MAX NU!.!BER OF INPUT DATA POINTS 
PARAMETER MAXLVS = lllll ! MAX LEVELS FOR STRATIFIED SAMPLING 
PARA!.!ETER MAXNS = lllllllll ! MAX NUMBER OF SA!.!PLES 
PARAMETER !.!AXSOL = lll ! MAX NUMBER OF SOLUTIONS 
PARAMETER MAXVAR = 25 
PARAMETER NMLEN = 10 
PARAMETER NTYPE = 11 

COMMON /PBLK1/ 
NCONST, 

COMMON /PBLK6/ 

! MAX NUMBER OF INPUT VARIABLES 
! FILE NAME LENGTH 
! NUMBER OF DISTRIBUTION TYPES 

NSOLN, NVAR 
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UlllS 
UlllS 

""" UlllS 
UlllS 
UlllS 
UlllS 
Ull1S 

"'" U01S 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 

"'" UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
UlllS 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
VARSET 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PBLKl 
PBLKl 
PBLKl 
PBLKl 
PBLK6 

106 
107 

108 

"' "' lll 

112 

113 

114 

115 

116 
117 

11B 
119 

120 

121 
122 

123 

124 

125 

126 
127 

128 
129 

130 

131 

132 

2 
3 

• 
5 

8 

7 

8 

9 

" 11 

12 

2 
3 

' 5 

8 

7 
8 

9 

" 11 

12 

2 
3 

• 
5 

2 



c 
c 

c 
c 

c 
c 

+ CONF(MAXNS), 

COMMON /PBLKSA/ 
• NVLOC(MAXVAR) 

COMMON /PBLKSB/ 
• VAR(ISIZE) 

• 
• 
• 

COMMON /PBLK17/ 
ICCD, 
IUPDAT, 

NSAt.l, 

RPLT(MAXNS) 

I~UIT, 

IJ.AXSAM, 

NSAMC 

LOOP ON THE NUMBER OF VARIABLES 

ISOLN, 
NPRT, 

c 
c 
c 
c 
c 
c 

COMPUTE A RANDOM SAMPLE SET FOR EACH VARIABLE 

c 

lERRo: II 
DO 1111 No:1,NVAR 

CALL RNGS (IERR,N,NSAM,CONF) 
IF (IERR.NE.II) RETURN 
Jo:NVLOC (N) -1 

DO 11111 lo:1,NSAM 
Ko:l•J 
VAR (K) =CONF (I) 

11111 CONTINUE 

1111 CONTINUE 
RETURN 
END 

SUBROUTINE VERSION 

C THIS ROUTINE WAS WRITTEN PRIMARILY TO CREATE A BANNER PAGE FOR THE 
C PACSTAT CODE. IT WILL BE USED TO PROVIDE INFORMATION ON THE VERSION 
C NUMBER OF PACSTAT CURRENTLY IN USE, UPDATE INFORMATION, AND APPLICABL 
C DOCUMENTATION. AUTHOR: CL BARTLEY 4/15/88 
c 

c 

c 

c 
c 
c 

CHARACTER •1 STAR, MINUS 

STAR='•' 

MINUS = '-' 

IDAT = 12 

WRITE(IDAT, 511) 
511 FORMAT(/) 

c 
DO 1511 J=1,5 
WRITE(IDAT,111i!) (STAR,l=1,122) 
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PBLKS 
PBLKS 
PBLKS 
PBLKSA 
PBLKSA 
PBLKSA 

PBLKSA 
PBLKSB 
PBLKSB 
PBLKBB 

PBLKBB 
PBLKI7 
PBLK17 
P8LK17 

PBLK17 
PBLK17 
PBLK17 
VARSET 

VARSET 
VARSET 

VARSET 
VARSET 

VARSET 
VARSET 
VARSET 

VARSET 
VARSET 
VARSET 
VARSET 

VARSET 
VARSET 
VARSET 
VARSET 

VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 

VERSION 
VERSION 

3 

• 
5 , 
3 

• 
5 , 
3 

• 
5 , 
3 

• 
5 
6 

7 

19 

" 21 , 
23 ,. 
25 

" 27 

" " " 31 
32 

33 

34 , 
3 

• 
5 

5 

7 

6 

9 

" 11 

12 

13 

14 
15 

16 
17 

18 

19 

" 21 , 



111 FORMAT(J(SX 122~1/)) 
158 CONTINUE 

' DO 251 J=1,2 
WRITE(IDAT,210)(ST~R,l=1,40) 

211 FORM~T(5X,21Al,82X,21~1/) 

258 CONTINUE 

' WRITE(IO~T, 311) (ST~R. 1=1, 41) 
311 FOR~~T(5X,21~1,34X,'P ~CST~ T',35X,21~1) 

' 
WRITE(ID~T ,411) (ST~R, 1=1,41) 

410 FOR~~T(//5X,2~~1,23X, 'CODE VERSION ~NO UPD~TE INFOR~~TION' ,24X, 
121~1) 

' WRITE(ID~T,511) (ST~R,I,1,4~) 

511 FOR~~T(/5X,21~1,22X,'WRITTEN FOR PRIME 751 BY D. L~NGFORD', 

124X,21~1) 

' WRITE(ID~T,601) (ST~R,I=1,40) 

600 FOR~~T(/5X,21~1,11X, 'CONVERTED TO V~X 11/781 BY C. B~RTLEY ~NO ' 
1'~- BUDDEN- 4/86' ,13X,20~1) 

' WRITE(ID~T, 701) (ST~R, 1=1, U) 
710 FOR~~T(/5X,20~1,26X,'~PPLIC~BLE DOCU~ENTS TO FOLLOW' ,26X,20~1) 

' 
WRITE(ID~ T, 81~) (ST~R. 1"1,41) 

8~1 FORM~T(/5X,21~1,28X, 'V~X VERSION NU~BER ( B4 )' ,28X,21~l) 

' IRITE(ID~T,811) (ST~R,I=l,40) 

811 FORM~T(/5X,20~1,5X,'DIR = [BWIP86.P~CSTAT.B4]' ,52X,20Al) 
'IIRITE(IDAT,821) (STAR,I=1,40) 

820 FOR~AT(J5X,20Al,10X, 'P~CSTAT_B4.SRC WITNESS SOURCE FILE' ,34X, 
121~1) 

WRITE(ID~T,831) (STAR,I"1,41) 
830 FORMAT(/5X,2~Al,10X, 'PACSTAT_B4.0PL 

SY' ,26X,21Al) 
IRITE(IDAT ,841) (STAR, I"l, 40) 

841 FORMAT (JSX, 21A1, 10X, 'P~CSTAT_ B4. OLB 
S31X,21AI) 

WRITE(IDAT,851) (STAR,I=1,40) 
851 FOR~AT(JSX,2~Al,11X, 'PACSTAT_84.FOR 

SFILE' ,23X,20Al) 
IRITE(IDAT,86~) (STAR,I=1,4~) 

860 FORMAT({SX,20Al,l~X, 'PACSTAT_84.LIS 
S2~Al) 

WRITE(IDAT,811) (STAR,I=1,40) 

DO 951 J=1,5 
'IIRITE(IDAT,210) (STAR,I=1,41l) 

950 CONTINUE 

' DO HlSI J=l,S 

WRITE(IO~T, 10~) {ST~R, I=l, 122) 
1050 CONTINUE 

WITNESS OLD PROGRA~ LIBRAR 

WITNESS OBJECT LIBRARY', 

WITNESS FORTRAN COMPILE 

FORTRAN LIST FILE' ,36X, 
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VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
VERSION 

VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 

VERSION 
VERSION 

VERSION 

VERSION 
VERSION 

VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 

VERSION 
VERSION 

VERSION 
VERSION 

23 ,. 
25 
26 
27 

26 
29 

" 31 
32 
33 

" 35 
35 

37 
38 
39 .. 
" " " .. 
" 46 

" 46 

" " 61 
52 
53 

" 55 

56 

57 

58 

59 

" 61 

" 83 

" 65 

66 

67 

58 

" 70 

71 

72 

" 74 

75 
7S 



WRITE(IDAT, 1200) 
1200 FORUAT(Hl) 

WRITE(IDAT,50) 
c 

DO 1250 J=1,5 
WRITE(IDAT, 100) (STAR, I=1, 122) 

1250 CONTINUE 
c 

DO 1300 J=1,2 
WRITE(IDAT,200)(STAR,I=1,40) 

1300 CONTINUE 

c 
WRITE(IDAT, 1310) (STAR, I=1, 20) 

1316 FORMAT(5X,20A1,5X, 'PRECEEDING VERSION B3',Tl08,20Al/) 
c 

WRITE (IDAT,1350) (STAR,I=1,80) 

1350 FORMAT(5X,20A1,5X, 'THIS VERSION IS BATCH ONLY. HAS ' 
I ' COMMENTS AND MULTIPLE' ,T10B,20A1/5X,20A1,5X, 'TITLE CARDS ON' 
S 'THE FIRST CARDS' ,T108,20Al) 

c 
WRITE (IDAT,l360) 

WRITE(IDAT, 1360) (STAR, 1=1, 40) 

c 
DO 1400 J=1,5 

WRITE(IDAT, 2110) (STAR, 1=1, 40) 
1400 CONTINUE 

c 
WRITE (IDAT,l4511) (STAR,I=1,40) 

1450 FORMAT (5X,20A1,5X,'CURRENT VERSION B4' ,T108,20Al/) 
c 

WRITE (IDAT,l500) (STAR,I=l,SII) 
15011 FORMAT(5X,20A1,5X, 'VERSION B4 HAS ENHANCED FEATURES' ,T108,20Al,/ 

S,5X,20A1,5X,'THE ADDEO CAPABILITIES ARE:' ,T108,211Al/) 

c 
WRITE (IDAT,l500) (STAR,I=1,80) 

16110 FORMAT(5X,20A1,5X,'l) SETTING VARIABLE MODETYP ALLOWS CODE TO' 

I' RUN',T108,211A1/5X,20Al,7X,' EITHER INTERACTIVE OR BATCH MODE', 
1T10B,211Al/) 

c 
WRITE (IDAT,l700) (STAR,I=1,80) 

17011 FORMAT(5X,20A1,5X, '2) FOR QA PURPOSES CREATES A DEFAULT ECHO', 
S FILE (PACSTAT.ECH)',Tl118,211A1/5X,20A1,9X,'IF A DATA FILE NAME', 
1 ' IS NOT ENTERED' ,Tl118,211Al/) 

c 
WRITE (1DAT,l8110) (STAR,I=l,80) 

18011 FORMAT(5X,20Al,5X, '3) FIXES THAT ALLOW PACSTAT TO READ THE SEED', 
S ' VALUE INTO' ,T108,20Al/5X,211A1,7X,' THE VARIABLE DSEED, A', 

1 ' DOUBLE PRECISION VARIABLE', Tl08,211Al/) 

c 
DO 1900 J=1,3 
WRITE (IDAT,2110) (STAR,I=1,40) 

1900 CONTINUE 

c 
DO 2000 J=l,S 
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VERSION 

VERSION 
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VERSION 
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VERSION 

VERSION 
VERSION 

VERSION 
VERSION 
VERSION 
VERSION 

VERSION 
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VERSION 
VERSION 
VERSION 

VERSION 
VERSION 
VERSION 

VERSION 
VERSION 

VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
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VERSION 
VERSION 
VERSION 
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VERSION 
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VERSION 
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VERSION 

VERSION 
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WRITE(IDAT,lllll) (STAR,I=l,l22) 
21lll0 CONTINUE 
c 
1360 FORWAT(SX,21lA1,10X, 'THESE CARDS ARE IDENTIFIED BY THE PATTERN' 

I' '•u•' IN COLUMNS 1 - 4 OF EACH DATA CARD.') 
WR1TE(IDAT,l201l) 
RETURN 
END 
SUBROUTINE WHEADR (IFLD,IERR) 

c 
C THIS ROUTINE WRITES FILE HEADER RECORD(S) TO THE BINARY DATA 
C FILES ASSOCIATED WITH THE MAGNUM AND CHAINT PROGRAMS. THE FIRST 
C RECORD CONTAINS INFORMATION CONCERNING THE IDENTITY OF THE CURRENT 
C FILE. THE SECOND RECORD, IF NEEDED, CONTAINS A BRIEF SUMMARY OF 
C THE FILES WHICH WERE USED AS SOURCE DATA FOR THE RUN WHICH CREATED 
C THE CURRENT FILE. 
c 
C--CONTROL DATA 
C IFLO ~ OUTPUT FILE UNIT NUMBER 
C !ERR = ERROR POINTER, = ll FOR SUCCESSFUL HEADER WRITE 
c 
C--HEADER RECORD INFORMATION 
C NSRC = NUMBER OF FILE TRACEBACK RECORDS 
C JRUNID = IDENTIFIER (DATE/TIME) OF SOURCE RUN 
C USRNA!.I = NA!.IE OF USER WHO INITIATED SOURCE RUN (CHAR•S) 
C PRG 
C FL 

= NAME OF SOURCE PROGRAM (CHARtS) 
= FILE TYPE NAME (CHAR•B) 

C VERNUU = VERSION NUMBER OF SOURCE PROGRAM 
C TITLE = TITLE FROM SOURCE RUN (CHAR•Sil) 
c 
C--TRACEBACK RECORD INFORMATION (OMIT IF NSRC=Il) 
C NRUNID(I) = IDENTIFIER OF INPUT FILE I 
C FLT(I) = FILE TYPE OF INPUT FILE I (CHAR•B) 
C PRGT(I) = SOURCE PROGRAM OF INPUT FILE I (CHARtS) 
C USRNMT(I) = SOURCE PROGRAM USER (CHARtS) 

' 

c 
c 

PARAMETER !SIZE = 50000 
PARAMETER MAXCNT = 10 
PARAMETER MAXDST = lll0 
PARAMETER MAXLVS = lll0 
PARAMETER MAXNS = lll01l0 
PARAMETER MAXSOL = 10 
PARAMETER MAXVAR = 25 
PARAMETER NMLEN = 10 
PARAMETER NTYPE = 11 

PARAMETER MAXSRC=lS 
COMMON /IDCOM/ 

.. JRUNID, 
NRUNID(MAXSRC), 
PRGT(MAXSRC), 

.. USRNMT(MAXSRC), 
CHARACTERt4 

FL, 

! MAX DATA SET SIZE 
I MAX NUMBER OF CONSTANTS 
! MAX NUMBER OF INPUT DATA POINTS 
! MAX LEVELS FOR STRATIFIED SAMPLING 
! MAX NUMBER OF SAMPLES 
! MAX NUMBER OF SOLUTIONS 
! MAX NUMBER OF INPUT VARIABLES 
! FILE NAME LENGTH 
! NUMBER OF DISTRIBUTION TYPES 

NSRC, 
TITLE(20), 
VERNUM 

FLT(MAXSRC), 
PRG, 
USRNAM, 

C.91 

VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
VERSION 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
WHEADR 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
IDCOM 
IDCOM 
IDCOM 
IDCOM 
IDCO!ol 
IDCOM 
IDCOiool 
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' 6 

1 
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c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

c 

TITLE 
CHARACTERtB 

• FL, 
PRGT, 

COI.II.ION fiNOUT/ 
• IN, lOUT, 

CHARACTERtl 
+ IQB 

IERR:Il 

FLT, 
USRNAI.I, 

IQB, I ECHO 

IF (NSRC.GT.I.IAXSRC) THEN 
WRITE (10UT,500) NSRC,I.IAXSRC 
IERR:l 

RETURN 
END IF 

INITIAL FILE KEAOER 

PRG, 
USRNI.IT 

WRITE (!FLO) NSRC,JRUNIO,USRNAI.I,FL,PRG,VERNUI.I,(TITLE(I),I=l,20) 

TRACEBACK HEADER 

IF (NSRC. CT. 0) WRITE (IFLO) (NRUNID (I), FL T (1). PRGT (I) , USRNI.IT (I) , 
+ I:l,NSRC) 

RETURN 

Sell FORI.IAT (/lX, '-*' ERROR, ',IS,' SOURCE FILES EXCEEDS PROGRAI.I I.IAXII.IU 
+1.1 OF ',I3,'.'/5X,'ABORT IN ROUTINE'IIHEADR ') 
END 

SUBROUTINE WRSTOC (IDATB, IHEADR) 

C THIS ROUTINE WRITES TKE BINARY FILE FOR PROGRAM PACSTAT BOTH 
C THE HEADER AND PACSTAT OUTPUT DATA ARE WRITTEN BY THIS CODE. 
c 
C IDATB "' BINARY FILE UNIT NUI.IBER 
C IHEADR"' ll FOR DATA WRITE 
C "' 1 FOR HEADER WRITE 
c 

c 
c 

PARAMETER ISIZE = Sllllllll 
PARAMETER I.IAXCNT = lll 

PARAMETER I.IAXDST "' lllll 
PARAI.IETER I.IAXLVS "' lllll 
PARAMETER I.IAXNS = lllllllll 

PARAiolETER MAXSOL " lll 
PARAMETER I.IAXVAR = 25 
PARAI.IETER NMLEN = lll 

PARAMETER NTYPE = 11 

! MAX DATA SET SIZE 
! MAX NUMBER OF CONSTANTS 
! MAX NUMBER OF INPUT DATA POINTS 

! I.IAX LEVELS FOR STRATIFIED SAI.IPLING 
! MAX NUMBER OF SAMPLES 
! MAX NUMBER OF SOLUTIONS 

! MAX NUMBER OF INPUT VARIABLES 

! FILE NAI.IE LENGTH 
! NUI.IBER OF DISTRIBUTION TYPES 

COW.ION JPBLKl/ 
NCONST, NSOLN, NVAR 

c 

(,92 

IDCOiol 
I DC OM 
IDCOW 
ICC OW 

IDCOI.I 
IDCOI.I 
IN OUT 
ECHO 
INOUT 
IN OUT 

IN OUT 
INOUT 
WHEADR 
IHEADR 
IHEADR 
WHEADR 

'IIHEADR 
IKEAOR 
WHEADR 

'IIHEADR 
IHEAOR 
WKEAOR 

'IIHEAOR 
WHEADR 
WKEADR 

WHEAOR 
'IIHEAOR 

IHEADR 
WHEAOR 
'IIHEADR 

WHEAOR 
IRSTOC 
WRSTOC 

'IIRSTCC 
IRSTOC 
IRSTOC 
IRSTOC 
WRSTOC 
WRSTOC 
IRSTOC 
PPo'IRA 
PPARA 
PPARA 
PPARA 

PPARA 
PPARA 
PPARA 
PPARA 

PPARA 
PPARA 

PPARA 
PBLKl 
PBLKl 

PBLKl 

' 10 

11 

" 13 

" 2 
86 

' 5 

6 

7 

33 

" 35 

36 

37 
38 

" " " 42 
43 

" " " " " " " 51 

2 

3 

' 5 

6 
7 

6 

' 
10 

2 

3 

• 
5 

6 

7 

8 

' 
10 

11 

" 2 

3 

• 



c PBLKl 5 

CO!.It.ION /PBLK2/ PBLK2 2 

• NSTTL, NTTL, STTLE, PBLK2 3 

TTLE PBLK2 • 
CKARACTERt4il PBLK2 5 

• STTLE, TTLE PBLK2 6 
c PBLK2 7 
c PBLK2 6 

COI.ri.ION /PBLK3/ PBLK3 2 

• CDIMEN(t.IAXCNT), CLABB..(t.IAXCNT), PLABB..(t.IAXSOL), PBLK3 3 

• VDIMEN(t.IAXVAR), VLABB..(t.IAXVAR) P8lK3 • 
CHARACTERtl2 PBLKJ 5 

• CDit.IEN, CLABa, VDIMEN, PBLK3 6 
VLABEL PBLKJ 7 

CHARACTER*32 PBLK3 6 

• PLABB.. PBLK3 ' c PBLK3 10 

c PBLKJ 11 

COI.It.ION /PBLK4/ PBLK-4 2 

CONST(I.IAXCNT), VALU(MAXSOL}, VINPT(I.IAXVAR) PBLK4 3 

c PBLK4 • c PBLK4 ' COt.WON /PBLKS/ PBLKS 2 

• ICNT, IDAT, INDEX PBLKS 3 
c PBLKS • c PBLKS 5 

COMMON /PBLK7A/ PBLK7A 2 

• NSLOC (t.IAXSOL} PBLK7A 3 

c PBLK7A • c PBLK7A 5 

COMI.ION /PBLK7B/ PBLK78 2 

• RLTS(ISilE) PBLK78 3 

c PBLK7B • c PBLK7B 5 

COMMON /PBLKBA/ PBLKBA 2 

NVLOC(t.IAXVAR) PBLK8,4, 3 

c PBLKBA • c PBLKSA 5 

COMMON /PBLKSB/ PBLKSB 2 

• VAR(ISIZE) PBLKSB 3 
c PBLKBB 4 

c PBLK88 ' COMI.ION /PBLK15/ P8LK15 2 

ILI~(~AXVAR), ITYPE(t.IAXVAR), NLI~(~AXVAR,2), PBLK15 3 

PAR(MAXVAR,3), RLit.I(~AXVAR, 2), VLI~(~AXVAR,2), PBLK15 4 

VLit.IT (t.IAXVAR, 2) P8LK15 5 

c PBLKlS ' c PBLK15 7 
CO~t.ION /P8LK17/ PBLK17 2 

• ICCD, rqun, ISOLN, P8LK17 3 

• IUPDAT, t.IAXSAt.l, NPRT, PBLK17 • 
• NSAt.l, NSAt.IC PBLK17 5 

c PBLK17 ' c PBLK17 7 
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PARA~ETER ~AXSRC~l6 lOCO~ 2 
COIAION /IDCOM/ IOCOII 3 

JRUNIO, Fl, Fl T (IIAXSRC) , IOCOII ' • NRUNIO(MAXSRC), NSRC, PRG, lOCOiol 6 
PRGT(IoiAXSRC), TITLE(20), USRNAt.l, IOCOM 6 
USRNI.H (MAXSRC), VERNUI.t IOCOiol 7 

CHARACTER•4 IOCOII 6 
TITLE IDCOI.I ' CHARACTER•B IOCOI.t 10 
Fl, FLT, PRG, IOCOI.t 11 
PRGT, USRNAM, USRNMT lOCOM 12 

c IOCOM 13 
c IDCOM 14 

COw.ION /INOUT/ INOUT 2 
IN, lOUT, I~B, !ECHO ECHO 86 

CHARACTER•! INOUT ' IQB INOUT 6 
c IN OUT 6 

c INOUT 7 
c 'II'RSTOC 25 
c 'II'RSTOC " c ERROR CHECK CALL PARAMETERS 'II'RSTOC 27 
c 'II'RSTOC " IF ((IHEAOR LT.0).0R (IHEADR.GT.I)) THEN 'II'RSTOC " WRITE (l0UT,500) IHEAOR 'II'RSTOC " GO TO 110 'II'RSTOC 31 

END IF 'II'RSTOC 32 
IF (IOATB.LE.0) THEN 'II'RSTOC 33 

WRITE (10UT,510) IOATB 'II'RSTOC " GO TO '" 'II'RSTOC 35 

END IF 'II'RSTOC 36 
c 'II'RSTOC 37 
c WRITE HEADER 'II'RSTOC 36 
c 'II'RSTOC 39 

IF (IHEAOR E~.0) GO TO "' 'II'RSTOC " REWIND (IDATB) 'II'RSTOC 41 
NSRCe:0 'II'RSTOC " CALL WHEADR (IOATB,IERR) 'II'RSTOC " IF (IERR.NE.0) STOP 'II'RSTOC " 1::0 WRSTOC 45 

WRITE (IDATB) NSOLN,NVAR,NCONST,NTTL,NSTTL,I,I,I 'II'RSTOC " IF (NSOLN. GT. 0) WRITE (IOATB) (PLA8B.. (I), 1~1, NSOLN) 'II'RSTOC " IF (NVAR.GT.0) WRITE (IOATB) (VLABEL(I),VOIMEN(I),I::l,NVAR) WRSTOC 4B 

IF (NCONST. GT. 0) WRITE (IOATB) (CLABEL (I) , COIMEN (I), 1::1, NCONST) WRSTOC " RETURN WRSTOC 50 

c WRSTOC 51 

c WRITE FILE DATA WRSTOC 52 
c WRSTOC 53 

1!:10 CONTINUE WRSTOC " Nl::NVAR•NSAI.I WRST!lC 55 

N2::NS!lLN•NSAM WRSTOC 56 

1:0 'II'RSTOC 57 

WRITE (IDATB) ICNT,NSAM,NSAMC,I,I,I WRSTOC 58 

IF (NCONST GT ~) WRITE (IOATB) (CONST(I),I:l,NCONST) 'II'RSTOC 59 
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c 

c 

c 

c 

IF (NVAR.GT.0) THEN 
WRITE (IOATB) (ITYPE(I), PAR(l, 1) , PAR (I, 2) , PAR (I, 3) , 1=1, NVAR) 
WRITE (IDATB) (VAR(I),I=l,Nl) 

END IF 
IF (NSOLN. GT. 0) WRITE (IOATB) (RLTS (I), I=l, N2) 

RETURN 

110 CONTINUE 
WRITE (IOUT,520) 
REruRN 

500 FORIJ.AT (/lX, 'ERROR, BINARY FILE WRITE. IHEADR UNDEFINED, =' ,I5) 
511 FORIJ.AT (/1X, 'ERROR, BINARY FILE WRITE. IDATB =' ,15) 
520 FORMAT (lX, 'ROUTINE WRSTOC. ') 

El<D 

SUBROUTINE XUDIST (N,RNDVAL,IUDIST,UDIST,VDIST) 

C THIS ROUTINE TRANSFORMS A UNIFORM RANDOM DISTRIBUTION, ON THE 
C INTERVAL 0,1 , TO A USER DEFINED DISTRIBUTION. THIS DISTRIBUTION 
C IS DEFINED BY THE PIECEWISE LINEAR CUMMULATIVE CONFIDENCE FUNCTION 
C GIVEN BY DATA POINTS UDIST(l),VDIST(I). 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

*WHILE INTENDED FOR USE WITH STOCASTIC SIMULATORS, THIS * 
* ROUTINE IS NO MORE THAN A GENERAL PURPOSE INTERPOLATOR. ' 

N = THE NUMBER OF DATA POINTS TO TRANSFORM 
RNDVAL = ON INPUT, RNDVAL CONTAINS THE UNIFORMLY DISTRIBUTED DATA. 

=ON OUTPUT, RNOVAL CONTAINS THE TRANSFORMED RANDOM DATA. 
!UDIST = THE NUMBER OF DATA PAIRS IN THE ARRAYS UDIST AND VDIST. 
UDIST = THE OUTPUT DISTRIBUTION VALUE CORRESPONDING TO A GIVEN 

CONFIDENCE LEVEL 
VDIST = THE CONFIDENCE VALUE CORRESPONDING TO A GIVEN VALUE OF 

THE OUTPUT DISTRIBUTION. 

NOTES: 

IF U .LT. UDIST(l) THEN FUDIST = VDIST(l) 

IF U .GT. UDIST(IUDIST) THEN FUDIST = VDIST(IUDIST) 

THAT IS, EXTREME VALUES ARE MOVED IN TO THE NEAREST POINT 
OF DEFINITION FOR THE DISTRIBUTION 

DIMENSION 
+ RNDVAL(N), 

DO 140 I=l,N 
U=RNDVAL(I) 

UDIST(IUDIST), 

IF (U.GT.VDIST(l)) GO TO 100 
RNDVAL(I)=UDIST(l) 
GO TO 140 

100 CONTINUE 

VDIST(IUDIST) 
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WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
WRSTOC 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 
XUDIST 

" 61 
52 

63 .. 
65 

66 
67 
68 

69 

10 
71 

72 
73 
74 

75 

2 
3 

' 
' 6 
7 

6 

9 

10 

11 
12 

13 
14 

15 

16 
17 

10 

19 

" 21 
22 
23 

24 

25 
26 

27 
26 

29 

" 31 

32 

" " 35 

" 37 

" " 



IF (U.LT.VDIST(IUDIST)) GO TO llB XUDIST .. 
RNDVAL (I) =UD 1ST (IUD IS T) XIJDIST " GO TO 140 XUDIST ., 

110 CONTINUE XUDIST " c XUDIST " K=IUDIST -1 XUDIST " DC 120 J=1,K XUDIST " IF ((VDIST(J).GT.U) OR.(VDIST(J•1).LE.U)) GO TO 120 XIJDIST 47 
INDEX=J XUDIST " GO TO 130 XUDIST " 120 CONTINUE XIJDIST " 130 CONTINUE XUDIST 51 

c XUDIST " DEL = (U-VDIST(INDEX)) I (VDIST(INDEX•l)-VDIST(INDEX)) XUDIST " RNDVAL(I) = UDIST(INDEX) • DEl•(UDIST(INDEX•l)-UDIST(INDEX)) XUDIST " 140 CONTINUE XUDIST 55 
c XUDIST 56 

RETURN XUDIST 57 

END XUDIST 58 
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PACSTAT UPDATE FILES 
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*!DENT VAXFIX 
*D PACSTAT.62,73 
*CALL PPARA 
*CALL PBLKI 
*CALL PBLK2 
*CALL PBLKS 
*CALL PBLK7A 
*CALL PBLK7B 
*CALL PBLKBA 
*CALL PBLKBB 
*CALL PBLKI2 
*CALL PBLKI6 
*CALL PBLKI7 
*CALL PBLKIB 
*CALL IDCOM 
*CALL INOUT 
*D ASG.15,16 
*CALL INOUT 
c 
C - PRIME - $INSERT SYSCOM>A$KEYS 
*D DATOUT. 10, 18 
*CALL PPARA 
*CALL PBLK1 
*CALL PBLK3 
*CALL PBLKS 
*CALL PBLK6 
*CALL PBLK7A 
*CALL PBLK7B 
*CALL PBLK9 
*CALL PBLKI7 
*CALL INOUT 
c 
*D DATSET. 9,16 
*CALL PPARA 
*CALL PBLKI 
*CALL PBLK4 
*CALL PBLKS 
*CALL PBLK7A 
*CALL PBLK7B 
*CALL PBLKBA 
*CALL PBLKBB 
*CALL PBLK12 
*CALL PBLK17 
*D DEXPFL.21 
*CALL ULIMTS 
*D EXPECT.\2,19 
*CALL PPARA 
*CALL PBLK1 
*CALL PBLK3 
*CALL PBLKS 
*CALL PBLKII 
*CALL PBLK13 
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*CALL PBLKIS 
*CALL INOUT 
*D IINPUT.7,2D 
*CALL PPARA 
*CALL PBLKI 
*CALL PBLK2 
*CALL PBLK3 
*CALL PBLK4 
*CALL PBLKS 
*CALL PBLK13 
*CALL PBLKI4 
*CALL PBLKIS 
*CALL PBLK17 
*CALL PBLKIB 
*CALL STRATI 
*CALL IDCOM 
*CALL INOUT 
c 
*0 LNNORML.!9 
*CALL ULIMTS 
*0 LOGNORML.19 
*CALL ULIMTS 
*0 NORMALL.24 
*CALL ULIMTS 
*0 PLINIT.9 
*CALL INOUT 
*0 PPLT.16,24 
*CALL PPARA 
*CALL PBLK2 
*CALL PBLK3 
*CALL PBLKS 
*CALL PBLK6 
*CALL PBLK9 
*CALL PBLKI7 
*CALL IDCOM 
*CALL INOUT 
c 
*0 RIDAT.12,15 
*CALL PPARA 
*CALL PBLK3 
*CALL PBLKIB 
*CALL INOUT 
*0 R2DAT. 7,10 
*CALL PPARA 
*CALL PBLK3 
*CALL PBLKIB 
*CALL INOUT 
c 
*0 RELEAS.6,7 
*CALL INOUT 
C - PRIME - $INSERT SYSCOM>A$KEYS 
*0 REORDR.l3,21 
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*CALL PPARA 
*CALL PBLKI 
*CALL PBLK5 
*CALL PBLK6 
*CALL PBLK7A 
*CALL PBLK7B 
*CALL PBLK8A 
*CALL PBLK8B 
*CALL PBLKI2 
*CALL PBLKI7 
*CALL INOUT 
*D RNGS.16,22 
*CALL PPARA 
*CALL PBLKI3 
*CALL PBLKI5 
*CALL PBLKI6 
*CALL PBLKI8 
*CALL STRATI 
*CALL ULIMTS 
*CALL INOUT 
*D SOLN.29,32 
*CALL PPARA 
*CALL PBLK4 
*CALL PBLK5 
*CALL INOUT 
*D STATOT.l9,30 
*CALL PPARA 
*CALL PBLKI 
*CALL PBLK3 
*CALL PBLK5 
*CALL PBLK6 
*CALL PBLK7A 
*CALL PBLK7B 
*CALL PBLKBA 
*CALL PBLK8B 
*CALL PBLKIO 
*CALL PBLKI3 
*CALL PBLKI5 
*CALL P8LK17 
*CALL INOUT 
*D UO!S.30 
*CALL STRATI 
*D VARSET.i3,17 
*CALL PPARA 
*CALL PBLKI 
*CALL PBLK6 
*CALL PBLK8A 
*CALL PBLK8B 
*CALL PBLKI7 
*D WHEADR.30,31 
*CALL PPARA 
*CALL IDCOM 
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*CALL INOUT 
*D WRSTOC.I1,22 
*CALL PPARA 
*CALL PBLK1 
*CALL PBLK2 
*CALL PBLK3 
*CALL PBLK4 
*CALL PBLK5 
*CALL PBLK7A 
*CALL PBLK?B 
*CALL PBLK8A 
*CALL PBLK8B 
*CALL PBLK15 
*CALL PBLKI7 
*CALL IDCOM 
*CALL INOUT 
c 
*PUROECK JCLPRIM 
*PURDECK MANUAL 
*PURDECK BLOCK 
*PURDECK SDLN2 
*PURDECK OUTPUT 
*PURDECK BLOCK2 
*0 PPARA.2,10 

PARAMETER !SIZE o 50000 
PARAMETER MAXCNT o 10 
PARAMETER MAXDST o 100 
PARAMETER MAXLVS o 100 
PARAMETER MAXNS o 10000 
PARAMETER MAXSOL o 10 
PARAMETER MAXVAR o 25 
PARAMETER NMLEN o 10 
PARAMETER NTYPE o 11 

*0 WRSTOC.73,74 
*0 BLKDAT.14,18 
*CALL PPARA 
*CALL PBLK1 
*CALL PBLK2 
*CALL PBLK3 
*CALL IDCOM 

MAX DATA SET SIZE 
MAX NUMBER OF CONSTANTS 
MAX NUMBER OF INPUT DATA POINTS 
MAX LEVELS FOR STRATIFIED SAMPLING 
MAX NUMBER OF SAMPLES 
MAX NUMBER OF SOLUTIONS 
MAX NUMBER OF INPUT VARIABLES 
FILE NAME LENGTH 

! NUMBER OF DISTRIBUTION TYPES 

C - PRIME - $INSERT SYSTEMS>UTIL>PACSTAT>COMMON>PPARA 
C - PRIME - $INSERT SYSTEMS>UTIL>PACSTAT>COMMON>PBLKI 
C - PRIME - $INSERT SYSTEMS>UTIL>PACSTAT>COMMON>PBLK2 
C - PRIME - $INSERT SYSTEMS>UTIL>PACSTAT>COMMON>PBLK3 
C - PRIME - $INSERT SYSTEMS>UTIL>PACSTAT>COMMON>IDCOM 
*0 EXPECT. 40, 44 
*I EXPECT.23 
c 
c 
c 

OUTPUT FILE UNIT 

III o !OAT 
IF (IDAT.EQ.O) l!!oJOUT 
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*D ALNORM.20 
T = ABS(X) 
Z = DBLE(T) 

*D ALNORM.22 
IF (T.LT.UTZERO) GO TO 100 

*D ALNORM.27 
IF (T.GT.CON) GO TO 110 

*D PACSTAT.124,126 
MAXSAM = ISIZE/NVAR 
I = !SIZE 
IF (NSOLN .GT. 0) I=ISIZE/NSOLN 
IF (I .LT. MAXSAM) MAXSAM=I 

*D ASG.52 
C LOGIC = EXST$A (INF,INTS(NML4)) 
*D ASG.75 
C LOGIC= OPEN$A(A$READ+A$SAMF,INF,INTS(NML4),INTS(IFUNIT)) 
*D ASG.77 
C LOGIC= OPEN$A(A$RDWR+A$SAMF,INF,INTS(NML4),INTS(IFUNIT)) 
*D ASG.104 
C LOGIC= DELE$A(INF,INTS(NML4)) 
*D ASG.111 
C LOGIC= OPEN$A(A$WRIT+ASAMF,INF,INTS(NML4),1NTS(IFUNIT)) 
*D RELEAS.15 
C LOGIC=CLOS$A(INTS(IFUNIT)) 
c 
C CLOSING VAX OPEN STATEMENTS 
c 

CLOSE (UNIT=12) 
CLOSE (UNIT=13) 
LOGIC = . TRUE. 

*D PACSTAT .158 
C CALL IDNUM (JRUNID,USRNAM) 
c 
C VAX EQUIVALENT CALL TO IDNUM 
c 

CALL !DVAX (JRUNID,USRNAM) 
*D IDNUM.42,44 
C CALL TIMDAT (LOCAL(1),1NTS(16)) 
C CALL DATE$A (DATE) 
C CALL TIME$A (TIME) 
*D PACSTAT.94,98 

c 

IN=5 
IOUT=6 
IDAT=12 
IDATB=13 
INFIL=35 
CALL ASGVAX 

C PRINT BANNER PAGE 
c 

CALL VERSION 
*D PACSTAT.137 
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C- PRIME- CALL ASG (I,IERR,IDAT,NMLEN,!NF) 
*D PACSTAT .149 
C- PRIME- CALL ASG (I,IERR,!DATB,NMLEN,INF) 
*ADDFILE ,ASG 
*DECK ASGVAX 

SUBROUTINE ASGVAX 
c 
C THIS IS A SUBROUTINE THAT TAKES THE PLACE OF SUBROUTINE ASG 
C IN THE PRIME VERSION. IT BASICALLY OPENS NECESSARY FILES 
C TO READ AND WRITE AND SETS VARIABLE MODETYP WHICH DENOTES 
C WHETHER YOU WANT TO RUN IN BATCH OR INTERACTIVE MODE. 
C IT SHOULD TO BE NOTED THAT THIS ROUTINE IS ONLY TO BE USED ON 
C VAX SYSTEMS. AUTHOR: C.L. BARTLEY 
c 
*CALL !NOUT 
c 
c 
c 
c 

DATA MODETYP /.FALSE./ 

LOGICAL MODETYP 

C UNITS 12 AND 13 NEED TO BE OPENED FOR BOTH MODES 
c 

OPEN (UNIT=12,F!LE='PACSTAT.OUT' ,TYPE='NEW', 
1 DISPOSE=' SAVE') 

c 
OPEN (UNIT=13,FILE='PACSTAT.BIN' ,TYPE=' UNKNOWN', 

I DISPOSE='SAVE' ,FORM=' UNFORMATTED') 
c 
C IF MODETYP IS SET TO TRUE, THIS WILL BE AN INTERACTIVE RUN 
c 

IF (MODETYP) GO TO 1000 
c 

OPEN (UNIT=5,FILE='PACSTAT.INP' ,STATUS='OLD' ,READONLY) 
c 
1000 CONTINUE 
c 

c 

IN = 5 
!OUT = 6 
IDAT = 12 
IDATB = 13 
INFIL = 35 

RETURN 
END 

*ADDFILE ,IDNUM 
*DECK IDVAX 

SUBROUTINE IDVAX (IRUNID,USRNAM) 
c 
C THIS ROUTINE IS THE VAX 11/780 EQUIVALENT OF THE PRIME 750 
C PACSTAT IDNUM SUBROUTINE. IT'S PURPOSE IS THE SAME AS IDNUM, 
C TO CREATE A UNIQUE RUN IDENTIFIER, UTILIZING THE DATE AND TIME 
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C SYSTEM'S LIBRARIES AT THE TIME THIS ROUTINE IS CALLED. THE 
C SYSTEM USER NAME IS ALSO PLACED INTO A CHARACTER VARIABLE. THIS 
C !FORMATION IS USED TO INSURE TRACEABILITY AND ACCOUNTABILITY FOR 
C DATA FILES FROM SIMULATION RUNS. AUTHOR: C.L. BARTLEY 
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 

IRUNID = RUN IDENTIFIER, AS FOLLOWS: 
DIGITS 9-10 = MONTH OF CURRENT DATE. 
DIGITS 7-8 =DAY OF THE MONTH (I TO 31). 
DIGITS 5-6 = CURRENT YEAR. 
DIGITS 3-4 =CURRENT HOUR (0 TO 23). 
DIGITS 1-2 =CURRENT MINUTE (0 TO 59). 

USRNAM = 8 CHARACTER NAME OF THE CURRENT SYSTEM USER. 

INTEGER*4 
+ IRUNID, JMM, JDD, 
+ JHR, JMIN 

LOCAL ARRAY FOR READING DATE AND TIME 
INTEGER*2 

+ LOCAL(I5) 
CHARACTER*8 

+ TIM, USRN, USRNAM 
CHARACTER*I6 

+ DATE 
EQUIVALENCE 

+ (ASDATE, LOCAL(!)), 
+ (USRN, LOCAL(l3)) 

GET CURRENT TIME AND DATE 
!DATE RETURNING: 

LOCAL(l)=MM (MONTH) 
LOCAL(2)=DD (DAY) 
LOCAL(3)=YY (YEAR) 

TIME RETURNING: 
JHR (4)=HOURS 
JMIN (5)=MINUTES 

CALL !DATE (LOCAL(l),LOCAL(2),LOCAL(3)) 

JMM = LOCAL(!) 
JDD = LOCAL(2) 
JYY = LOCAL(3) 
CALL TIME (TIM) 

READ(TIM,500) JHR,JMIN 

JYY, 

500 FORMAT(2(12,1X)) 
JMM=JMM*lOOOOOOOO 
J DD=JOD*lOOOOOO 
JYY=JYY*lOOOO 
JHR=JHR*lOO 
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• 

c 

JMIN=JMIN*l 
IRUNID=JMM+JDD+JYY+JHR+JMIN 
USRNAM=USRN 

RETURN 
END 

*ADDFILE ,XUDIST 
*DECK VERSION 

SUBROUTINE VERSION 
c 
C THIS ROUTINE WAS WRITTEN PRIMARILY TO CREATE A BANNER PAGE FOR THE 
C PACSTAT CODE. IT WILL BE USED TO PROVIDE INFORMATION ON THE VERSION 
C NUMBER OF PACSTAT CURRENTLY IN USE, UPDATE INFORMATION, AND APPLICABLE 
C DOCUMENTATION. AUTHOR: CL BARTLEY 4/15/86 
c 
c 

c 

c 
c 

CHARACTER *1 STAR,MINUS 

STAR = '*' 
MINUS= '-' 

!OAT = 12 

C CHANGE ALL WRITES TO UNIT 9 TO !OAT LATER 
c 

WRITE(IDAT,5D) 
50 FORMAT(// I) 
c 

DO 150 J=1,5 
WRITE(IDAT, IDD) (STAR, !=1, 122) 

100 FORMAT(3(5X 122Al/)) 
150 CONTINUE 
c 

DO 250 J=l,5 
WRITE(IDAT,200)(STAR,I=l,40) 

200 FORMAT(5X,2DA1,82X,20Al/) 
250 CONTINUE 
c 

WRITE(IDAT,300) (STAR,l=l,40) 
300 FORMAT(5X,2DA1,34X, 'PAC S T A T',35X,20Al) 
c 

WRITE(IDAT,400) (STAR, !=1,40) 
400 FORMAT(//5X,20A1,23X,'CODE VERSION AND UPDATE INFORMATION' ,24X, 

12DA1) 
c 

WRITE (I OAT, 500) (STAR, !=1 ,40) 
500 FORMAT(/5X,20Al,22X, 'WRITTEN FOR PRIME 750 BY D. LANGFORD', 

124X,20Al) 
c 

WRITE(IDAT,600) (STAR,I=1,40) 
600 FORMAT(/5X,20Al,11X,'CONVERTED TO VAX 11/780 BY C. BARTLEY AND ' 

I'M. BUDDEN- 4/86' ,13X,20Al) 
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c 
WRITE(IDAT,700) (STAR,l=l,40) 

700 FORMAT (15X, 20Al, 26X, 'APPLICABLE DOCUMENTS TO FOLLOW' , 26X, 20Al) 
c 

WRITE(IDAT,BOO) (STAR,I=l,40) 
800 FORMAT(/5X,20A1,29X, 'VERSION NUMBER (VAX#!)' ,31X,20Al) 
c 

DO 950 J=l,5 
WRITE(IDAT,200) (STAR,I=l,40) 

950 CONTINUE 
c 

DO 1050 J=1,5 
WRITE(IDAT, 100) (STAR, 1=1, 122) 

1050 CONTINUE 
WRITE(IDAT,12DO) 

120D FORMAT(Hl) 
END 
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*I DENT DUMMY 
*I PACSTAT.2 

EXTERNAL BLKDAT. 

• 
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*10 DUMMY 
*PO VERSION 
*AF ,XUDIST 
*DECK VERSION 

SUBROUTINE VERSION 
c 
C THIS ROUTINE WAS WRITTEN PRIMARILY TO CREATE A BANNER PAGE FOR THE 
C PACSTAT CODE. IT WILL BE USED TO PROVIDE INFORMATION ON THE VERSION 
C NUMBER OF PACSTAT CURRENTLY IN USE, UPDATE INFORMATION, AND APPLICABLE 
C DOCUMENTATION. AUTHOR: CL BARTLEY 4/15/86 
c 
c 

c 
c 
c 

CHARACTER *I STAR,MINUS 

STAR = 1 * 1 

MINUS o '-' 

!OAT o 12 

C CHANGE ALL WRITES TO UNIT 9 TO !OAT LATER 
c 

WRITE(IDAT,SO) 
50 FORMAT(/) 
c 

DO ISO Joi,S 
WRITE(IDAT,IOO) (STAR,Jol,l22) 

100 FORMAT(3(5X 122AI/)) 
ISO CONTINUE 
c 

DO 250 Jol,2 
WRITE(IDAT,200)(STAR,Joi,4D) 

200 FORMAT(SX,20AI,82X,20Al/) 
250 CONTINUE 
c 

WRITE(IDAT,300) (STAR, Jol,40) 
300 FORMAT(SX,20AI,34X,'P A CST AT' ,35X,20AI) 
c 

WRITE(IOAT,400) (STAR,Jol,40) 
400 FORMAT(//5X,20AI,23X,'CODE VERSION AND UPDATE INFORMATION' ,24X, 

120AI) 
c 

WRITE(IDAT,SOO) (STAR,Jol,40) 
500 FORMAT(/5X,20AI,22X,'WRITTEN FOR PRIME 750 BY D. LANGFORD', 

124X,20AI) 
c 

WRITE(IDAT,600) (STAR,Jol,40) 
600 FORMAT(/5X,20AI,IIX,'CONVERTED TO VAX 11/780 BY C. BARTLEY AND ' 

I'M. BUDDEN- 4/86' ,13X,20AI) 
c 

WRITE(IDAT,700) (STAR,Jol,40) 
700 FORMAT(/5X,20AI,26X, 'APPLICABLE DOCUMENTS TO FOLLOW' ,26X,20AI) 
c 
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WRITE (IDAT, 800) (STAR, I o 1, 40) 
800 FORMAT(/5X,20A1,28X,'VAX VERSION NUMBER ( 83 ) ',28X,20A1) 
c 

WRITE(IDAT ,810) (STAR, Jo] ,40) 
810 FORMAT(/5X,20A1,5X,'DIR o [BWIP86.MJB.PACSTAT.B3]' ,48X,20A1) 

WRITE (I OAT ,820) (STAR, ]o] ,40) 
820 FORMAT(/5X,20AI,IOX, 'PACSTAT A3.SRC WITNESS SOURCE FILE' ,34X, 

$20A1) -
WRITE(IDAT ,830) (STAR, JoJ ,40) 

830 FORMAT(/5X,20Al,IOX, 'PACSTAT A3.0PL WITNESS OLD PROGRAM LIBRAR 
$Y' ,26X,20A1) -

WRITE(IDAT,840) (STAR,JoJ,40) 
840 FORMAT(/5X,20A1,IOX, 'PACSTAT A3.0LB WITNESS OBJECT LIBRARY', 

$31X,20A1) -
WR!TE(IDAT,850) (STAR,JoJ,40) 

850 FORMAT(/5X,20A1,10X, 'PACSTAT A3.FOR WITNESS FORTRAN COMPILE 
$FILE' ,23X,20A1) -

WRITE(!DAT,860) (STAR,Io1,40) 
860 FORMAT(/5X,20A1,10X, 'PACSTAT A3.LIS FORTRAN LIST FILE' ,36X, 

$20A1) -
WRITE(IDAT,810) (STAR,Io1,40) 
DO 950 JoJ,5 
WR!TE(IDAT,200) (STAR,Jo1,40) 

950 CONTINUE 
c 

DO 1050 JoJ,5 
WR!TE(IDAT, 100) (STAR, Jol, 122) 

1050 CONTINUE 
WRITE(IDAT,1200) 

1200 FORMAT(H1) 
WRITE(IDAT, 50) 

c 
DO 1250 Jo1,5 
WRITE(IDAT,100) (STAR,Jo1,122) 

1250 CONTINUE 
c 

DO 1300 JoJ,2 
WRITE(!DAT,200)(STAR,Io1,40) 

1300 CONTINUE 
c 

WRITE(IDAT, 1310) (STAR, JoJ ,20) 
WRITE(IDAT, 1311) (STAR, Jo1,20) 

1310 FORMAT(5X,20AI,5X,'PRECEEDING VERSION A2') 
C WRITE(IDAT, 1312) (STAR, Jo] ,20) 
1311 FORMAT(5X,20A1,10X, 'THIS VERSION IS INTERACTIVE ONLY. HAS NO COMM 

$ENTS AND MULTIPLE TITLE CARDS ON THE FIRST CARDS.') 
1312 FORMAT(5X,20A1,10X,'THESE CARDS ARE IDENTIFIED BY THE PATTERN 

$"****" IN COLUMNS 1 - 4 OF EACH DATA CARD.') 
WRITE(1DAT,1200) 
RETURN 
END 
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*!DENT BCSFIX 
*ADDFILE ,DATSET 
*DECK DCLAIM 

SUBROUTINE DCLAIM (!OUT) 
c 
C THIS ROUTINE PRINTS A VERIFICATION/BENCHMARKING DISCLAIMER TO 
C LOGICAL UNIT lOUT. 
c 

WRITE (IOUT,500) 
c 

RETURN 
500 FORMAT (/lX,'Results from this code are based on the use of unveri 

+fied'/lx, 'software and are not for use in license related applicat 
+ions.'!) 

END 
*D IINPUT.310 

WRITE (IDAT,820) PRG,VERNUM,JRUNID,TTLE,USRNAM,STTLE,ICNT 
*D IINPUT.397,398 

820 FORMAT (/1X,A8,2X,'[',F5.2,']',T51,'RUN !.D. ',!10,/1X,A40,9X,'U 
+SER NAME' ,4X,A8/1X,A40,9X, 'DATA SET NUMBER ',!5////lX,'TABLE 1.' ,3 
+X,'ECHO OF THE INPUT DATA') 

*D REORDR.28 
IF (NSAMC .EQ. 0) THEN 

*D PACSTAT.95 
C SET INPUT/OUTPUT LOGICAL UNITS. 
C !OAT = L.U. FOR PRINTED OUTPUT PROBLEM ECHO AND RESULTS 
C IDATB = L.U. FOR BINARY OUTPUT RESULTS 
C IN = L.U. TO READ DATA FROM THE USERS TERMINAL 
C OUT = L.U. TO WRITE DATA TO THE USERS TERMINAL 
*I PACSTAT.lll 

CALL DCLAIM (lOUT) 
*I PACSTAT.147 

WRITE (IDAT,580) PRGI,VERNMI 
CALL DCLAIM (!OAT) 

*D PACSTAT.154 
WRITE (lOUT, 590) 

*D PACSTAT.175,!76 
WRITE(IOUT,600) 
READ(IN,610) STTLE 

*0 PACSTAT.208,209 
WRITE (IOUT,620) 
READ (IN,630) ANS 

*D PACSTAT.240 
WRITE (IOUT,640) 

*! PACSTAT.243 
IF (IDAT.GT.O) WRITE (IDAT,650) OSEED 

*D PACSTAT.253,254 
WRITE (IOUT,660) 
IF (IDAT.GT.O) WRITE (IDAT,660) 

*D PACSTAT.257,262 
*D PACSTAT.275 

WRITE (IOUT,670) 
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*D PACSTAT.296,297 
WRITE (IOUT,680) INDEX 
IF (IDAT.GT.O) WRITE (IDAT,680) INDEX 

*D PACSTAT.299,300 
WRITE (IOUT,690) 
IF (IDAT.GT.O) WRITE (IDAT,690) 

*D PACSTAT.331,332 
WRITE (IOUT,700) IQB 
READ (IN,630) ANS 

*D PACSTAT.360,379 
580 FORMAT (IHI,IX,'(',A8,1X,F5.2,')') 
590 FORMAT (/IX,'ENTER THE NAME FOR THE BINARY OUTPUT DATA FILE.'/IX,' 

+(''NONE'' TO OMIT)') 
595 FORMAT(/IX,'ENTER THE NAME FOR THE BINARY OUTPUT DATA FILE, '/IX,' 

+(OR A CARRIAGE RETURN TO DEFAULT TO DATA FILE PACSTAT.BIN)') 
600 FORMAT (/IX,'ENTER LABEL FOR THIS RUN (MAX 40 CHARACTERS)') 
610 FORMAT (A40) 
620 FORMAT (/IX, 'WOULD YOU LIKE TO CONTINUE OR QUIT IF AN ERROR'/IX,'I 

+S ENCOUNTERED IN THE SOLUTION ROUTINE (C/Q)? ') 
630 FORMAT (AI) 
640 FORMAT (/IX,'ENTER AN INITIAL SEED NUMBER FOR THE RANDOM NUMBER GE 

+NERATOR.'/IX,'(A REAL NUMBER BETWEEN 1.0 AND (2~31)-2.) ') 
650 FORMAT (/5X, 'INITIAL RANDOM SEED NUMBER IS ',IPDI4.7) 
660 FORMAT (/IX,'** ERROR COMPUTING INPUT DISTRIBUTION DATA. THIS ITE 

+RATION WAS'/4X,'ABORTED DUE TO AN INABILITY TO COMPUTE AND/OR READ 
+THE DESIRED'/4X,'RANDOM SAMPLES.') 

670 FORMAT (/IX,'*** ERROR, NO SUCCESSFUL SAMPLES WERE COMPUTED.'/5X,' 
+THE INPUT VARIABLE STATISTICS WILL BE EXAMINED, '/5X,'BUT THE OUTPU 
+T DATA WILL BE IGNORED, AND THE BINARY'/5X, 'OUTPUT FILE RECORD WIL 
+L NOT BE WRITTEN.') 

680 FORMAT (///5X,'--- ERROR ABORT, SAMPLE NUMBER ',I5) 
690 FORMAT (5X,'--- PROCEDURE WILL CONTINUE WITH REDUCED SAMPLE SPACE. 

+') 
700 FORMAT (/lX,'CREATE ANOTHER DATA SET (Y/N)? ',Al) 

*I STATOT.45 
c 
C TABLE HEADER AND INPUT VARIABLE STATISTICS 
c 

WRITE (III,500) 
CALL EXPECT 

*D STATOT.II4,115 
WRITE (III,510) 
WRITE (111,520) 

*D STATOT.117 
WRITE (111,530) VLABEL(N),VMIN(N),VMAX(N),VAVG(N),VMED(N), 

*D STATOT.I26 
WRITE (111,540) 

*D STATOT.223 
WRITE (III ,550) VLABEL(N) ,ANS,RD(l) ,RD(2) ,RM(I) ,RM(2) 

*D STATOT.225 
WRITE (III,560) VLABEL(N) ,ANS,RD(I) ,RM(I) 

*D STATOT.228 
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IF (ISTAR.NE.O) WRITE (111,570) 
*D STATOT.230,306 
c 
C PRINT NUMBER OF RANDOM SAMPLES REJECTED DUE TO LIMTS 
c 

c 

IF (NVAR.LT.I) GO TO 400 
DO 360 N=I,NVAR 

IF (ILIM(N).EQ.O) GO TO 360 
IF ((NLIM(N,I) .EQ.O) .AND. (NLIM(N,2) .EQ.O)) GO TO 360 

WRITE (IOUT,580) VLABEL(N) 
IF (IDAT.NE.O) WRITE (IDAT,580) VLABEL(N) 
IF (NLIM(N,I).EQ.O) GO TO 340 

WRITE (IOUT,590) NLIM(N,I) 
IF (IDAT.NE.O) WRITE (IDAT,590) NLIM(N,I) 

340 CONTINUE 
IF (NLIM(N,2).EQ.O) GO TO 350 

WRITE (IOUT,600) NLIM(N,2) 
IF (IDAT.NE.O) WRITE (IDAT,600) NLIM(N,2) 

350 CONTINUE 
360 CONTINUE 

C STRATIFIED SAMPLING DIAGNOSTICS 
c 

c 

IF ((NLEVEL.LT.2).0R.(IDAT.EQ.O)) GO TO 390 
WRITE (IDAT,610) 
DO 380 N=l, NVAR 

IF (ITYPE(N).EQ.NTYPE) GO TO 380 
IF (ITYPE(N).EQ.IO) GO TO 380 
K=NLEVEL 
IF (K.GT.IO) K=IO 
WRITE (IDAT,620) VLABEL(N),(NPTSPL(I,N),I=I,K) 
IF (K.EQ.NLEVEL) GO TO 380 

370 CONTINUE 
J=K+I 
K=K+ 10 
IF (K.GT.NLEVEL) K=NLEVEL 
WRITE (IDAT,630) (NPTSPL(I,N),I=J,K) 
IF (K.LT.NLEVEL) GO TO 370 

380 CONTINUE 
390 CONTINUE 

400 CONTINUE 
c 
C OUTPUT VARIABLE STATISTICS 
c 

IF (NSOLN.LT.I) GO TO 412 
WRITE (111,640) 
WRITE (111,520) 
DO 410 N=I,NSOLN 

WRITE (111,650) PLABEL(N) 
WRITE (111,660) FM!N(N),FMAX(N),FAVG(N),FMED(N),FSTD(N),FSKW(N) 

410 CONTINUE 
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412 CONTINUE 
c 

RETURN 
500 FORMAT (IHI,IX,'TABLE 2. INPUT VARIABLE STATISTICS') 
510 FORMAT (//IX,'**--- SAMPLE O!AGNOSTICS, INPUT OISTRIBUTIONS') 
520 FORMAT (/TI9,'MIN' ,T30,'MAX' ,T40,'MEAN' ,T51, 'MEDIAN' ,T61, 'STND DEV 

+' , T72, 'SKEWNESS') 
530 FORMAT (IX,A12,1X,IPEI0.3,5(1X,EI0.3)) 
540 FORMAT (//IX,'**--- MAXIMUM LIKELIHOOD ESTIMATORS FOR INPUT O!STRI 

+BUTIONS'/T24,'COMPUTED VALUES' ,T52, 'EXPECTED VALUES'/3X,'VARIABLE' 
+,T20,'PARAMETER I' ,T33,'PARAMETER 2' ,T48, 'PARAMETER I' ,T61,'PARAME 
+TER 2') 

550 FORMAT (IX,AI2,3X,AI,T20,1PEI0.3,3X,EI0.3,T48,EI0.3,T61,EI0.3) 
560 FORMAT (IX,AI2,3X,AI,T20,1PE10.3,T48,EI0.3) 
570 FORMAT (T33,'* INDICATES ENDPOINT LIMITING MAY MOVE THE '/T35, 'DIS 

+TRIBUTION AWAY FROM THE EXPECTED VALUES.') 
580 FORMAT (//3X, 'FOR THE DISTRIBUTION IN ',AI2) 
590 FORMAT (3X,I6,' RANDOM SAMPLES WERE BELOW THE LOWER LIMIT, AND SET 

+TO THAT LIMIT.') 
600 FORMAT (3X,I6,' RANDOM SAMPLES WERE ABOVE THE UPPER LIMIT, ANO SET 

+TO THAT LIMIT.') 
610 FORMAT (///7X,'STRATIFIED SAMPLING DIAGNOSTICS'//IX,'VARIABLE' ,17X 

+,'NUMBER OF SAMPLES CHOSEN FROM EACH LEVEL') 
620 FORMAT (IX,AI2,2X,IO(IX,I5)) 
630 FORMAT (15X,IO(IX,I5)) 
640 FORMAT (IHI,IX,'TABLE 3. OUTPUT VARIABLE STATISTICS '//IX,'**--­

+ SAMPLE DIAGNOSTICS, OUTPUT DISTRIBUTIONS') 
650 FORMAT (IX,A32) 
660 FORMAT (IX,I3X,IPEI0.3,5(1X,EI0.3)) 

END 
*0 IINPUT.399,424 

830 FORMAT (/5X,AI2,' (',AI2,')'/15X,'DISTRIBUTION IS ',A20) 
840 FORMAT (22X, 'MEAN VALUE= ',T35,1PEI2.4/17X,'STND DEVIATION= ',T3 

+5,EI2.4) 
850 FORMAT (22X,'CONSTANTS FOR THE UNDERLYING NORMAL OISTR!BUTION ARE' 

+/17X,'MEAN VALUE=' ,T35,1PEI2.4/17X,'STND DEVIATION=' ,T35,EI2.4) 
860 FORMAT (22X,'MIN, MAX EXPONENTS FOR THE UNOERLYING'/17X,'UNIFORM D 

+ISTRIBUITON ARE'/17X,'MIN = ',IPE12.4,', MAX= ',EI2.4) 
870 FORMAT (22X,'MEAN VALUE IS' ,T35,1PEI2.4) 
880 FORMAT (22X, 'LOWER ENDPOINT=' ,T35,1PEI2.4/17X,'UPPER ENDPOINT=', 

+T35,EI2.4) 
890 FORMAT (22X,'LOWER VALUE=' ,T35,1PE12.4/17X, 'UPPER VALUE=' ,T35,EI 

+2.4/17X, 'LOW VALUE PROB =' ,T35,E12.4) 
900 FORMAT (22X,'THE CONFIDENCE FUNCTION WILL BE REAO AS A PIECE WISE' 

+/17X,'CONTINUOUS OATA FUNCTION FROM THE EXTERNAL FILE:'/18X,20A4) 
910 FORMAT (22X,'THE RANDOM DATA POINTS WILL BE READ'/17X,'FROM THE EX 

+TERNAL FILE:'/18X,20A4) 
920 FORMAT (22X,'CONSTANT VALUE=' ,T35,1PEI2.4) 
930 FORMAT (22X,'LOWER BOUND=' ,T35,1PEI2.4/17X, 'UPPER BOUND=' ,T35,EI 

+2.4) 
940 FORMAT (/) 
950 FORMAT (5X, 'VALUE FOR ',AI2,2X,' (' ,AI2, ') IS ',IPEI2.4) 

PACSTAT A3.UPD.4 

0.20 



960 FORMAT (//SX,'NUMBER OF SAMPLES IS ',18/IX,'PRINT INTERVAL IS' ,4X, 
+18) 

970 FORMAT (SX,'STRATIFIEO SAMPLING CHOSEN, USING ',15,' LEVELS.') 
980 FORMAT (SX,'STRATIFIEO SAMPLING NOT CHOSEN.') 
990 FORMAT (/IX,'***** ERROR ON INPUT, TRY AGAIN*****'/) 

*10 ECHO 
*I RELEAS.lB 

CLOSE (UNIT=?) 
*I PACSTAT.143 

CALL ASGVAX (NMLEN,INF,IFLAG) 
WRITE (IECH0,570) (INF(I),I=l,NMLEN) 

*B PACSTAT.156 
75 CONTINUE 

WRITE (IOUT,595) 
WRITE (IECH0,570) (INF(I),I=l,NMLEN) 

*B PACSTAT.210 
WRITE (IECH0,630) ANS 

*I PACSTAT.241 
WRITE (!ECHO,*) WO 

*B PACSTAT.333 
WRITE (IECH0,630) ANS 

*I ASG.63 
WRITE (IECH0,540) ANS 

*I ASG.69 
WRITE (IECH0,560) (INF(I),I=l,NLEN) 

*I ASG.90 
WRITE (IECH0,540) ANS 

*I ASG.97 
WRITE (IECH0,540) ANS 

*I ASG.108 
WRITE (IECH0,560) (INF (I),I=l,NLEN) 

*I ASG.120 
WRITE (IECH0,540) 

*I ASG.126 
WRITE (IECH0,560) (INF(I),I=l,NLEN) 

*I OATOUT.SO 
WRITE (!ECHO,*) ISOLN 

*I OATOUT. 56 
WRITE (!ECHO,*) NPRT 

*I DATOUT. 66 
WRITE (!ECHO,*) ICCO 

*I 0ATOUT.I44 
WRITE (IECH0,620) ANS 

*I IINPUT.66 
WRITE (IECHO,SlO) ANS 

*I I INPUT. 92 
WRITE (!ECHO,*) IT 

*I IINPUT.l02 
WRITE (!ECHO,*) PAR(N,l) 

*I IINPUT.IOS 
WRITE (!ECHO,*) PAR(N,2) 

*I IINPUT.IlB 
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WRITE (!ECHO,*) PAR(N,l) 
*! IINPUT.127 

WRITE (!ECHO,*) PAR(N,2) 
*I IINPUT.l39 

WRITE (!ECHO,*) PAR(N,l), PAR(N,2) 
*! IINPUT.153 

WRITE (!ECHO,*) PAR(N,l) 
*! IINPUT.166 

WRITE (!ECHO,*) PAR(N,l),PAR(N,2) 
*! IINPUT.l/9 

WRITE (!ECHO,*) PAR(N,l),PAR(N,2) 
*I IINPUT.187 

WRITE (!ECHO,*) PAR(N,3) 
*I l!NPUT.l97 

WRITE (IECH0,690) (JJNF(I,N),l=l,NMLEN) 
*I l!NPUT.205 

WRITE (!ECHO,*) PAR(N,l) 
*! IINPUT.212 

WRITE (IECH0,510) ANS 
*! IINPUT.2!9 

WRITE (!ECHO,*) VLIM(N,l),VLIM(N,2) 
*! IINPUT.240 

WRITE (IECH0,510) ANS 
*! I INPUT.257 

WRITE (IECHO,*,ERR=4!0) CONST(I) 
*! IINPUT.266 

WRITE (!ECHO,*) NSAM 
*! I INPUT.278 

WRITE (!ECHO,*) NPRT 
*! IINPUT.292 

WRITE (!ECHO,*) NLEVEL 
*! PL!NIT .19 

WRITE (!ECHO,*) KDEV 
*I PL!NIT.28 

WRITE (IECH0,520) ANS 
*! PL!NIT .35 

WRITE (!ECHO,*) XL2, YL2 
*I PPLT.54 

WRITE (IECH0,520) ANS 
*I PPLT.61 

WRITE (!ECHO,*) Cl,C2 
*I PPLT.!OO 

WRITE (IECH0,520) ANS 
*! PPLT.125 

WRITE (IECH0,520) ANS 
*B PACSTAT.l/7 

WRITE (IECH0,610) STTLE 
*D PACSTAT.IOI,102 

!FLAG = 0 
CALL ASGVAX (NMLEN,INF,IFLAG) 

*D ASGVAX.2 
SUBROUTINE ASGVAX (NLEN,INF,IFLAG) 
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*I ASGVAX.I6 
WR!TE(FNAME,IOO) (INF(I),I=l,NLEN) 

100 FORMAT(IOA4) 
c 
C OPEN DATA ECHO FILE 
c 
c 

IF (!FLAG .EQ. 0) GO TO 500 
c 

IF (INF(l) .EQ. ' ') OPEN (UNIT=?, 
I FILE= 'PACSTAT.ECH' ,TYPE='NEW' ,DISPOSE=' SAVE') 

c 
IF (INF(l) .NE. ' ') OPEN (UNIT=?, 

I FILE= FNAME,TYPE='NEW' ,DISPOSE=' SAVE') 
c 

IF (!FLAG .EQ. I) GO TO 1000 
*I ASGVAX.12 

CHARACTER *4 INF(NLEN) 
CHARACTER *40 FNAME 

*I ASGVAX.35 
!ECHO = 7 

*I PACSTAT.98 
!ECHO = 7 

*I ASGVAX.38 
!FLAG = !FLAG + I 

*I ASGVAX.19 
500 CONTINUE 
*D INOUT.3 

+ IN, !OUT, IQB, !ECHO 
*I PACSTAT.88 
c 
C SET VARIABLE MODEVAX TO TRUE FOR RUNNING ON THE VAX 
c 

DATA MODEVAX /.TRUE./ 
LOGICAL MODEVAX 

*I PACSTAT .141 
IF (MODEVAX) GO TO 50 

*I PACSTAT.142 
50 CONTINUE 

WRITE (IOUT,565) 
*I PACSTAT.153 

IF (MODEVAX) GO TO 75 
*I PACSTAT.358 

565 FORMAT(/IX,'ENTER THE NAME FOR THE DATA ECHO FILE,'/IX 
+,'(OR A CARRIAGE RETURN TO DEFAULT TO DATA FILE PACSTAT.ECH)') 

*ID HEIDJ3 
*/ 
*/ MODIFY PACSTAT TO READ THE SEED DIRECTLY INTO THE VARIABLE DSEED, 
*/ A DOUBLE PRECISION VARIABLE. MODIFY THE RANGE THE SEED MUST FALL 
*/ INTO TO 1.0 TO (2A31)-2. 
*I 
*I PACSTAT.88 
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REAL *4 MNSEED 
REAL *8 MXSEED 

*I PACSTAT.82 
C DOUBLE PRECISION MXSEED 
*I PACSTAT.93 

MNSEED=l.O 
MXSEED=(2.0**31)-2. 

*D PACSTAT.241,243 
READ(IN,*,ERR=190) DSEED 
WR1TE(IECHO,*) DSEED 
IF ((DSEED .LT.MNSEED).OR.(DSEED.GT.MXSEED)) 

*I 
*I REMOVE THE LINE THAT RE-CHECKS THE SEED VALUE 
*D U01S.39 
*D ALNORM.39 

+ (Z + 3.98064794D-4 + 1.98615381364DO I 
*D ALNORM.40 

+ (Z + 4.8385912808DO - 15.1508972451DO I 
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*!DENT BCSFIX 
*ADDFJLE ,DATSET 
*DECK DCLAIM 

SUBROUTINE DCLAIM (lOUT) 
c 
C THIS ROUTINE PRINTS A VERIFICATION/BENCHMARKING DISCLAIMER TO 
C LOGICAL UNIT lOUT. 
c 

WRITE (IOUT,SOO) 
c 

RETURN 
500 FORMAT (/1X, 1 Results from this code are based on the use of unveri 

+fied'/lx, 'software and are not for use in license related applicat 
+ions.'/) 

END 
*D IINPUT.310 

WRITE (IDAT,820) PRG,VERNUM,JRUNID,TTLE,USRNAM,STTLE,ICNT 
*D IINPUT.397,398 

820 FORMAT (/IX,A8,2X,'[',F5.2,']',TSI,'RUN J.D. ',JIO,/IX,A40,9X,'U 
+SER NAME' ,4X,A8/IX,A40,9X,'DATA SET NUMBER ',15////IX,'TABLE !.' ,3 
+X,'ECHO OF THE INPUT DATA') 

*D REORDR.28 
IF (NSAMC .EQ. 0) THEN 

*D PACSTAT.95 
C SET INPUT /OUTPUT LOGICAL UNITS. 
C !OAT = L.U. FOR PRINTED OUTPUT PROBLEM ECHO AND RESULTS 
C IDATB = L.U. FOR BINARY OUTPUT RESULTS 
C IN = L.U. TO READ DATA FROM THE USERS TERMINAL 
C OUT = L.U. TO WRITE DATA TO THE USERS TERMINAL 
*I PACSTAT.lll 

CALL DCLAIM (lOUT) 
*I PACSTAT. 147 

WRITE (IDAT,580) PRGI,VERNMI 
CALL DCLAIM (!OAT) 

*D PACSTAT.154 
WRITE(IOUT,590) 

*D PACSTAT.I75,176 
WRITE(!OUT,600) 
READ(IN,610) STTLE 

*D PACSTAT.208,209 
WRITE (IOUT,620) 
READ (IN,630) ANS 

*D PACSTAT.240 
WRITE (IOUT,640) 

*I PACSTAT.243 
IF (IDAT.GT.O) WRITE (IDAT,650) DSEED 

*D PACSTAT.253,254 
WRITE (IOUT,660) 
IF (IDAT.GT.O) WRITE (IDAT,660) 

*D PACSTAT.257,262 
*D PACSTAT.275 

WRITE (IOUT,670) 
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*D PACSTAT.296,297 
WRITE (IOUT,680) INDEX 
IF (IDAT.GT.O) WRITE (IDAT,68D) INDEX 

*0 PACSTAT.299,300 
WRITE (IOUT,69D) 
IF (IDAT.GT.O) WRITE (IDAT,690) 

*D PACSTAT.331,332 
WRITE (IOUT,700) IQB 
READ (IN,630) ANS 

*D PACSTAT.360,379 
580 FORMAT (IHI,IX,'(' ,A8,1X,F5.2,')') 
590 FORMAT {/IX,'ENTER THE NAME FOR THE BINARY OUTPUT DATA FILE.'/IX,' 

+("NONE" TO OMIT) ') 
595 FORMAT(/IX,'ENTER THE NAME FOR THE BINARY OUTPUT DATA FILE,'/IX,' 

+(OR A CARRIAGE RETURN TO DEFAULT TO DATA FILE PACSTAT.BIN)') 
600 FORMAT {/IX, 'ENTER LABEL FOR THIS RUN (MAX 40 CHARACTERS)') 
610 FORMAT (A40) 
620 FORMAT {/IX,'WDULD YOU LIKE TO CONTINUE OR QUIT IF AN ERROR'/lX,'I 

+S ENCOUNTERED IN THE SOLUTION ROUTINE (C/Q)? ') 
630 FORMAT (Al) 
64D FORMAT {/lX,'ENTER AN INITIAL SEED NUMBER FOR THE RANDOM NUMBER GE 

+NERATOR.'/IX,' (A REAL NUMBER BETWEEN 1.0 AND (2~31)-2.)') 
650 FORMAT {/5X, 'INITIAL RANDOM SEED NUMBER IS ',1PD14.7) 
660 FORMAT (/IX,'** ERROR COMPUTING INPUT DISTRIBUTION DATA. THIS ITE 

+RATION WAS'/4X,'ABORTED DUE TO AN INABILITY TO COMPUTE AND/OR READ 
+THE DESIRED'/4X,'RANDDM SAMPLES.') 

670 FORMAT (/!X,'*** ERROR, NO SUCCESSFUL SAMPLES WERE CDMPUTED.'/5X,' 
+THE INPUT VARIABLE STATISTICS WILL BE EXAMINED,'/5X, 'BUT THE OUTPU 
+T DATA WILL BE IGNORED, AND THE B!NARY'/5X,'OUTPUT FILE RECORD WIL 
+L NOT BE WRITTEN.') 

680 FORMAT {///5X,'--- ERROR ABORT, SAMPLE NUMBER ',15) 
690 FORMAT (5X,'--- PROCEDURE WILL CONTINUE WITH REDUCED SAMPLE SPACE. 

+') 
700 FORMAT {/lX,'CREATE ANOTHER DATA SET {Y/N)? ',Al) 

10000 FORMAT (ABO) 
10001 FORMAT (2DA4) 
11000 FORMAT (5X,A80,10X,I5) 
*I STATOT.45 
c 
C TABLE HEADER AND INPUT VARIABLE STATISTICS 
c 

WRITE (III,500) 
CALL EXPECT 

*D STATOT.114,115 
WRITE (III,510) 
WRITE (III ,520) 

*D STATOT.117 
WRITE (III,530) VLABEL(N),VMIN(N),VMAX(N),VAVG(N),VMED(N), 

*D STATOT.l26 
WRITE (III,540) 

*D STATOT.223 
WRITE (III,550) VLABEL(N),ANS,RD(l),RD(2),RM(l),RM(2) 

PACSTAT.B3.UPD.2 

D.27 



*D STATDT.225 
WRITE (III,56D) VLABEL(N),ANS,RD(1),RM(1) 

*D STATDT.228 
IF (ISTAR.NE.D) WRITE (III,570) 

*D STATOT.230,306 
c 
C PRINT NUMBER OF RANDOM SAMPLES REJECTED DUE TO LIMTS 
c 

c 

IF (NVAR.LT.I) GO TO 400 
DO 360 N"1,NVAR 

IF (ILIM(N).EQ.O) GO TO 360 
IF ((NLIM(N,I).EQ.O).AND.(NLIM(N,2).EQ.O)) GO TO 360 

WRITE (IOUT,580) VLABEL(N) 
IF (IDAT.NE.O) WRITE (IOAT,580) VLABEL(N) 
IF (NLIM(N,1).EQ.O) GO TO 340 

WRITE (IOUT,590) NLIM(N,1) 
IF (IDAT.NE.O) WRITE (IDAT,590) NLIM(N,1) 

340 CONTINUE 
IF (NLIM(N,2).EQ.O) GO TO 350 

WRITE (IOUT,600) NLIM(N,2) 
IF (IDAT.NE.O) WRITE (IDAT,600) NLIM(N,2) 

350 CONTINUE 
360 CONTINUE 

C STRATIFIED SAMPLING DIAGNOSTICS 
c 

c 

IF ((NLEVEL.LT.2).0R.(IDAT.EQ.O)) GO TO 390 
WRITE (IDAT,610) 
DO 380 N"1,NVAR 

IF (ITYPE(N).EQ.NTYPE) GO TO 380 
IF (ITYPE(N).EQ.10) GO TO 380 
KoNLEVEL 
IF (K.GT.10) K"10 
WRITE (IDAT,620) VLABEL(N),(NPTSPL(I,N),Io1,K) 
IF (K.EQ.NLEVEL) GO TO 380 

370 CONTINUE 
JoK+1 
KoK+ 10 
IF (K.GT.NLEVEL) KoNLEVEL 
WRITE (IDAT,630) (NPTSPL(I,N),I=J,K) 
IF (K.LT.NLEVEL) GO TO 370 

380 CONTINUE 
390 CONTINUE 

400 CONTINUE 
c 
C OUTPUT VARIABLE STATISTICS 
c 

IF (NSOLN.LT.1) GO TO 412 
WRITE (III ,640) 
WRITE (III,520) 
DO 410 N"1,NSOLN 
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c 

WRITE (III,650) PLABEL(N) 
WRITE (III,660) FMIN(N),FMAX(N),FAVG(N),FMED(N),FSTD(N),FSKW(N) 

410 CONTINUE 
412 CONTINUE 

RETURN 
500 FORMAT (IHI,IX,'TABLE 2. INPUT VARIABLE STATISTICS') 
510 FORMAT (//IX,'**--- SAMPLE DIAGNOSTICS, INPUT DISTRIBUTIONS') 
520 FORMAT (/Tl9,'MIN' ,T30,'MAX' ,T40,'MEAN' ,T51, 'MEDIAN' ,T61,'STND DEV 

+' ,T72,'SKEWNESS') 
530 FORMAT (IX,Al2,1X,IPE10.3,5(1X,EI0.3)) 
540 FORMAT (//IX,'**--- MAXIMUM LIKELIHOOD ESTIMATORS FOR INPUT DISTRI 

+BUTIONS'/T24, 'COMPUTED VALUES',T52, 'EXPECTED VALUES'/3X, 'VARIABLE' 
+,T20,'PARAMETER I' ,T33, 'PARAMETER 2' ,T48,'PARAMETER I' ,T61,'PARAME 
+TER 2') 

550 FORMAT (IX,AI2,3X,Al,T20,1PE10.3,3X,EI0.3,T4B,EI0.3,T61,EI0.3) 
560 FORMAT (IX,Al2,3X,AI,T20,1PEI0.3,T48,EI0.3) 
570 FORMAT (T33,'* INDICATES ENDPOINT LIMITING MAY MOVE THE '/T35,'DIS 

+TRIBUTION AWAY FROM THE EXPECTED VALUES.') 
580 FORMAT (//3X,'FOR THE DISTRIBUTION IN ',AI2) 
590 FORMAT (3X,I6,' RANDOM SAMPLES WERE BELOW THE LOWER LIMIT, AND SET 

+TO THAT LIMIT.') 
600 FORMAT (3X,I6,' RANDOM SAMPLES WERE ABOVE THE UPPER LIMIT, AND SET 

+TO THAT LIMIT.') 
610 FORMAT (///7X,'STRATIFIED SAMPLING DIAGNOSTICS'//IX,'VARIABLE' ,17X 

+,'NUMBER OF SAMPLES CHOSEN FROM EACH LEVEL') 
620 FORMAT (IX,Al2,2X,IO(IX,I5)) 
630 FORMAT (15X,IO(lX,I5)) 
640 FORMAT (IHl,IX,'TABLE 3. OUTPUT VARIABLE STATISTICS '//IX,'**--­

+ SAMPLE DIAGNOSTICS, OUTPUT DISTRIBUTIONS') 
650 FORMAT (IX,A32) 
660 FORMAT (1X,l3X,IPE10.3,5(1X,El0.3)) 

END 
*D IINPUT.399,424 

830 FORMAT (/5X,AI2,' (',Al2,')'/15X,'DISTRIBUTION IS ',A20) 
840 FORMAT (22X,'MEAN VALUE= ',T35,1PE12.4/17X,'STND DEVIATION= ',T3 

+5,EI2.4) 
850 FORMAT (22X,'CONSTANTS FOR THE UNDERLYING NORMAL DISTRIBUTION ARE' 

+/17X,'MEAN VALUE=' ,T35,1PEI2.4/17X,'STND DEVIATION=' ,T35,EI2.4) 
860 FORMAT (22X,'MIN, MAX EXPONENTS FOR THE UNDERLYING'/17X,'UNIFORM D 

+ISTRIBUITON ARE'/17X, 'MIN= ',IPE12.4,', MAX= ',E12.4) 
87D FORMAT (22X,'MEAN VALUE IS' ,T35,1PE12.4) 
88D FORMAT (22X,'LOWER ENDPOINT=' ,T35,1PE12.4/17X,'UPPER ENDPOINT=', 

+T35,E12.4) 
890 FORMAT (22X,'LOWER VALUE=' ,T35,1PE12.4/17X, 'UPPER VALUE=' ,T35,El 

+2.4/17X,'LOW VALUE PROB =' ,T35,E12.4) 
900 FORMAT (22X,'THE CONFIDENCE FUNCTION WILL BE READ AS A PIECE WISE' 

+/17X,'CONTINUOUS DATA FUNCTION FROM THE EXTERNAL FILE:'/18X,20A4) 
910 FORMAT (22X,'THE RANDOM DATA POINTS WILL BE READ'/17X,'FROM THE EX 

+TERNAL FILE:'/18X,20A4) 
920 FORMAT (22X,'CONSTANT VALUE=' ,T35,1PE12.4) 
930 FORMAT (22X, 'LOWER BOUND=' ,T35,1PE12.4/17X,'UPPER BOUND=' ,T35,El 
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+2.4) 
940 FORMAT (f) 
950 FORMAT (SX,'VALUE FOR ',A12,2X,'(',A12,') IS ',IPEI2.4) 
960 FORMAT (//SX, 'NUMBER OF SAMPLES IS ',18/IX,'PRINT INTERVAL IS' ,4X, 

+18) 
970 FORMAT (SX, 'STRATIFIED SAMPLING CHOSEN, USING ',15,' LEVELS.') 
980 FORMAT (SX,'STRATIFIED SAMPLING NOT CHOSEN.') 
990 FORMAT (/IX,'***** ERROR ON INPUT, TRY AGAIN *****'/) 

*ID ECHO 
*I RELEAS .18 

CLOSE (UNIT"?) 
*I PACSTAT.143 

CALL ASGVAX (NMLEN,INF,IFLAG) 
WRITE (IECH0,570) (INF(I), l"l,NMLEN) 

*B PACSTAT.156 
75 CONTINUE 

WRITE (IOUT,595) 
WRITE (IECH0,570) (INF(I),Jo!,NMLEN) 

*B PACSTAT.210 
WRITE (IECHD,630) ANS 

*I PACSTAT.241 
WRITE (!ECHO,*) WD 

*B PACSTAT.333 
WRITE (IECH0,630) ANS 

*I ASG.63 
WRITE (IECH0,540) ANS 

*I ASG.69 
WRITE (IECH0,560) (INF(I),l"l,NLEN) 

*I ASG.90 
WRITE (IECH0,540) ANS 

*I ASG.97 
WRITE (IECH0,540) ANS 

*I ASG.!08 
WRITE (IECH0,560) (INF (I),Jo!,NLEN) 

*I ASG.!20 
WRITE (IECH0,540) 

*I ASG.!26 
WRITE (IECH0,560) (INF(I),l"l,NLEN) 

*I DATOUT. 50 
WRITE (!ECHO,*) ISOLN 

*I DATOUT.56 
WRITE (!ECHO,*) NPRT 

*I DATDUT. 66 
WRITE (!ECHO,*) ICCD 

*I DATOUT.l44 
WRITE (IECH0,620) ANS 

*I IINPUT.66 
WRITE (IECHD,SIO) ANS 

*I IINPUT.92 
WRITE (!ECHO,*) IT 

*I IINPUT.I02 
WRITE (!ECHO,*) PAR(N,l) 
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*I IINPUT.I05 
WRITE (!ECHO,*) PAR(N,2) 

*I IINPUT.118 
WRITE (!ECHO,*) PAR(N,l) 

*I IINPUT.l27 
WRITE (!ECHO,*) PAR(N,2) 

*I JJNPUT.l39 
WRITE (!ECHO,*) PAR(N,l), PAR(N,2) 

*I IINPUT.l53 
WRITE (!ECHO,*) PAR(N,l) 

*I IINPUT.l66 
WRITE (!ECHO,*) PAR(N,l),PAR(N,2) 

*I IINPUT.l79 
WRITE (!ECHO,*) PAR(N,l),PAR(N,2) 

*I II NPUT.l87 
WRITE (!ECHO,*) PAR(N,3) 

*I IINPUT.l97 
WRITE (IECH0,690) (JJNF(I,N),I•l,NMLEN) 

*I IINPUT.205 
WRITE (!ECHO,*) PAR(N,l) 

*I IINPUT.212 
WRITE (IECH0,510) ANS 

*I IINPUT.219 
WRITE (!ECHO,*) VLIM(N,l),VLIM(N,2) 

*I JINPUT.240 
WRITE (IECH0,510) ANS 

*I JJNPUT.257 
WRITE (IECHO,*,ERR•410) CONST(I) 

*I JJNPUT.266 
WRITE (!ECHO,*) NSAM 

*I IINPUT.278 
WRITE (!ECHO,*) NPRT 

*I I INPUT.292 
WRITE (!ECHO,*) NLEVEL 

*I PLINIT.19 
WRITE (!ECHO,*) KDEV 

*I PLINIT .28 
WRITE (IECH0,520) ANS 

*I PLINIT .35 
WRITE (!ECHO,*) XL2, YL2 

*I PPLT .54 
WRITE (IECH0,520) ANS 

*I PPLT .61 
WRITE (!ECHO,*) Cl,C2 

*I PPLT.IDO 
WRITE (IECH0,520) ANS 

*I PPLT .125 
WRITE (IECH0,520) ANS 

*B PACSTAT.177 
WRITE (IECH0,610) STTLE 

*D PACSTAT.!Ol,I02 
!FLAG • 0 
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CALL ASGVAX (NMLEN,INF,IFLAG) 
*D ASGVAX.2 

SUBROUTINE ASGVAX (NLEN,INF,IFLAG) 
*I ASGVAX.I6 

WRITE(FNAME,IDD) (INF(J),I=I,NLEN) 
IDD FORMAT(IOA4) 
c 
C OPEN DATA ECHO FILE 
c 
c 

IF (!FLAG .EQ. 0) GO TO 500 
c 

IF (INF(l) .EQ. ' ') OPEN (UNIT=/, 
I FILE= 'PACSTAT.ECH' ,TYPE='NEW' ,DISPOSE=' SAVE') 

c 
IF (INF(I) .NE. ' ') OPEN (UNIT=/, 

I FILE= FNAME,TYPE='NEW' ,DISPDSE='SAVE') 
c 

IF (!FLAG .EQ. I) GO TO 1000 
*I ASGVAX.I2 

CHARACTER *4 JNF(NLEN) 
CHARACTER *40 FNAME 

*I ASGVAX.35 
!ECHO = 7 

*I PACSTAT. 98 
!ECHO = 7 

*I ASGVAX.38 
!FLAG = !FLAG + I 

*I ASGVAX.I9 
500 CONTINUE 
*D JNOUT.3 

+ IN, !OUT, IQB, !ECHO 
*I PACSTAT.88 
c 
C SET VARIABLE MOOEVAX TO TRUE FOR RUNNING ON THE VAX 
c 

DATA MOOEVAX /.FALSE./ 
LOGICAL MODEVAX 

*I PACSTAT.I41 
IF (MODEVAX) GO TO 65 

*I PACSTAT.I42 
65 CONTINUE 

WRITE (IOUT,565) 
*I PACSTAT.I53 

IF (MODEVAX) GO TO 75 
*I PACSTAT.358 

565 FORMAT(/IX,'ENTER THE NAME FOR THE DATA ECHO FILE,'/IX 
+,'(OR A CARRIAGE RETURN TO DEFAULT TO DATA FILE PACSTAT.ECH)') 

*/ 
*/ UPDATE TO WRITE COMMENT CARDS TO THE DATA ECHO FILE FOR QA 
*/ PURPOSES 
*I 
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*I BATCH.8 
WRITE (IECHO,IIOOO) INREC,KARD 

c 
*ID HEIDI3 
*I 
*/ MODIFY PACSTAT TO READ THE SEED DIRECTLY INTO THE VARIABLE DSEED, 
*I A DOUBLE PRECISION VARIABLE. MODIFY THE RANGE THE SEED MUST FALL 
*/ INTO TO 1.0 TO (2A31)-2. 
*I 
*I PACSTAT.88 

REAL *4 MNSEED 
REAL *8 MXSEEO 

*I PACSTAT.82 
C DOUBLE PRECISION MXSEED 
*I PACSTAT.93 

MNSEED=l. 0 
MXSEED=(2.0**31)-2. 

*D PACSTAT.241,243 
READ(IN,*,ERR=I90) DSEED 
WRITE(IECHO,*) OSEED 
IF ((DSEED .LT.MNSEED).OR.(OSEED.GT.MXSEED)) GO TO 190 

*I 
*/ REMOVE THE LINE THAT RE-CHECKS THE SEED VALUE 
*D UOIS.39 
*D ALNORM.39 

+ (Z + 3.980647940-4 + 1.98615381364DO I 
*D ALNORM.40 

+ (Z + 4.8385912808DO - 15.1508972451DO I 
*PO VERSION 
*AF ,XUDIST 
*DECK VERSION 

SUBROUTINE VERSION 
c 
C THIS ROUTINE WAS WRITTEN PRIMARILY TO CREATE A BANNER PAGE FOR THE 
C PACSTAT COOE. IT WILL BE USED TO PROVIDE INFORMATION ON THE VERSION 
C NUMBER OF PACSTAT CURRENTLY IN USE, UPDATE INFORMATION, AND APPLICABLE 
C DOCUMENTATION. AUTHOR: CL BARTLEY 4115186 
c 
c 

c 
c 
c 
c 

CHARACTER *I STAR,MINUS 

STAR= '*' 
MINUS= '-' 

IDAT = 12 

WRITE(IDAT,50) 
50 FORMAT(!) 
c 

DO 150 J=l,5 
WRITE(IDAT,IOO) (STAR,l=l,l22) 
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100 FORMAT(3(5X 122Al/)) 
150 CONTINUE 
c 

DO 250 J=l,2 
WRITE(IDAT,200)(STAR,I=1,40) 

200 FORMAT(5X,20Al,82X,20Al/) 
250 CONTINUE 
c 

WRITE(IDAT ,300) (STAR, I=l,40) 
300 FORMAT(5X,20Al,34X,'P A CST AT' ,35X,20Al) 
c 

WRITE(IDAT,400) (STAR,I=l,40) 
400 FORMAT(//5X,20A1,23X, 'CODE VERSION AND UPDATE INFORMATION' ,24X, 

120Al) 
c 

WRITE(IDAT,500) (STAR,I=1,40) 
500 FORMAT(/5X,20Al,22X, 'WRITTEN FOR PRIME 750 BY D. LANGFORD', 

124X,20Al) 
c 

WRITE(IOAT ,600) (STAR, I=1,40) 
600 FORMAT(/5X,20Al,IIX,'CONVERTED TO VAX 11/780 BY C. BARTLEY AND ' 

I'M. BUDDEN · 4/86' ,13X,20Al) 
c 

WRITE(IOAT,700) (STAR, I=l,40) 
700 FORMAT(/5X,20Al,26X, 'APPLICABLE DOCUMENTS TO FOLLOW' ,26X,20Al) 
c 

WRITE(IDAT,800) (STAR,I=1,40) 
800 FORMAT(/5X,20A1,28X, 'VAX VERSION NUMBER ( B4 )',28X,20Al) 
c 

WRITE(IOAT,810) (STAR,I=l,40) 
810 FORMAT(/5X,20A1,5X,'DIR = [BWIP86.PACSTAT.B4]' ,52X,20Al) 

WRITE(IDAT,820) (STAR,I=l,40) 
820 FORMAT(/5X,20Al,IOX, 'PACSTAT B4.SRC WITNESS SOURCE FILE' ,34X, 

$20Al) -
WRITE(IDAT,830) (STAR, I=1,40) 

830 FORMAT(/5X,20Al,IOX,'PACSTAT B4.0PL WITNESS OLD PROGRAM LIBRAR 
$Y' ,26X,20Al) -
WRITE(IOAT,840) (STAR,I=l,40) 

840 FORMAT(/5X,20Al,IOX,'PACSTAT B4.0LB WITNESS OBJECT LIBRARY', 
$31X,20Al) -

WRITE(IDAT ,850) (STAR, I=l,40) 
850 FORMAT(/5X,20Al,IOX, 'PACSTAT B4.FOR WITNESS FORTRAN COMPILE 

$FILE' ,23X,20Al) -
WRITE(IOAT,860) (STAR,I=l,40) 

860 FORMAT(/5X,20Al,IOX,'PACSTAT B4.LIS FORTRAN LIST FILE' ,36X, 
$20Al) -

WRITE(IOAT ,810) (STAR, I=l,40) 
DO 950 J=1,5 
WRITE(IOAT,200) (STAR,I=l,40) 

950 CONTINUE 
c 

DO 1050 J=1,5 
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WRITE(IDAT,IOO) (STAR,I"I,I22) 
1050 CONTINUE 

WRITE(IDAT,I200) 
1200 FORMAT(HI) 

WRITE(IDAT,50) 
c 

DO 1250 Jol,5 
WRITE(IDAT,IOO) (STAR,I"I,I22) 

1250 CONTINUE 
c 

DO 1300 Jol,2 
WRITE(IDAT,200)(STAR,I"I,40) 

1300 CONTINUE 
c 

WRITE(IDAT,I310) (STAR,I"I,20) 
1310 FORMAT(5X,20AI,5X,'PRECEEDING VERSION B3' ,TI08,20AI/) 
c 

WRITE (IDAT,I350) (STAR,I"I,80) 
1350 FORMAT(5X,20AI,5X,'THIS VERSION IS BATCH ONLY. HAS ' 

c 

c 

$ ' COMMENTS AND MULTIPLE' ,TI08,20AI/5X,20AI,5X,'TITLE CARDS ON' 
$ ' THE FIRST CARDS' ,TI08,20AI) 

WRITE (IDAT,I360) 
WRITE(IDAT,I360) (STAR,Iol,40) 

DO 1400 Jol,5 
WRITE(IDAT,200) (STAR,I"I,40) 

1400 CONTINUE 
c 

WRITE (IDAT,I450) (STAR,I"I,40) 
1450 FORMAT (5X,20AI,5X,'CURRENT VERSION 84' ,TI08,20AI/) 
c 

WRITE (IDAT,I500) (STAR,I"I,80) 
1500 FORMAT(5X,20AI,5X,'VERSION B4 HAS ENHANCED FEATURES' ,TI08,20AI,/ 

$,5X,20AI,5X, 'THE ADDED CAPABILITIES ARE:' ,TI08,20AI/) 
c 

WRITE (IDAT,I600) (STAR,Ioi,BO) 
1600 FORMAT(5X,20AI,5X,'I) SETTING VARIABLE MODETYP ALLOWS CODE TO' 

$' RUN' ,TI08,20AI/5X,20AI,7X,' EITHER INTERACTIVE OR BATCH MODE', 
ITI08,20AI/) 

c 
WRITE (IDAT,I700) (STAR,I"I,80) 

1700 FORMAT(5X,20AI,5X, '2) FOR QA PURPOSES CREATES A DEFAULT ECHO', 

c 

$ ' FILE (PACSTAT.ECH)' ,TI08,20AI/5X,20AI,9X,'IF A DATA FILE NAME', 
I ' IS NOT ENTERED' ,TI08,20AI/) 

WRITE (IDAT,IBOO) (STAR,I"I,BO) 
1800 FORMAT(5X,20AI,5X,'3) FIXES THAT ALLOW PACSTAT TO READ THE SEED', 

$ ' VALUE INTO' ,TI08,20AI/5X,20AI,7X,' THE VARIABLE DSEED, A', 
I ' DOUBLE PRECISION VARIABLE' ,TI08,20AI/) 

c 
DO 1900 Jol,3 
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WRITE (IDAT,200) (STAR,I=l,40) 
1900 CONTINUE 
c 

DO 200D J=I,5 
WRITE(!DAT,10D) (STAR,I=l,l22) 

20DO CONTINUE 
c 
1360 FORMAT(SX,20AI,10X,'THESE CARDS ARE IDENTIFIED BY THE PATTERN' 

$' "****" IN COLUMNS 1 - 4 OF EACH DATA CARD.') 
WRITE(IDAT,1200) 
RETURN 
END 
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APPENDIX E 

PACSTAT EXAMPLE INPUT 

• 

• 
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**** 
**** 
**** 
**** 
**** 

THIS IS A SAMPLE BATCH INPUT RUN STREAM, FOR QA PURPOSES 
A DATA ECHO FILE IS CREATED FOR THE TRACEABILITY OF OUTPUT 
FILES AND THEIR CORRESPONDING INPUT FILES. 

DATA.OUT 
DATA.BIN 
TEST RUN 
c 
I 
3.E-2 
3.E-3 
N 
11 
I. 
7 
o. 5 !. 
11 
I. E-3 
5730 • 
• 3 
100 
10 
I 
34552. 
I 
I 
N 
2 
I 
N 
0 
N 

E .I 



• 



APPENDIX F 

PACSTAT EXAMPLE OUTPUT 
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P A C S T A T 

CODE VERSION AND UPDATE INFORWATION 

WRITTEN FOR PRIWE 751 BY D. LANGFORD 

CONVERTED TO VAX 11/781 BY C. BARTLEY AND W. BUDDEN - 4/86 

APPLICABLE DOCI.MENTS TO FOLLOW 

VAX VERSION NlNBER ( 84 

DIR = [BWIPBB.PACSTAT.B4] 

DIR 

PACSTAT B4.SRC 

PACSTAT B4.0Pl 

PACSTAT B4.0LB 

PACSTAT B4.FOR 

PACSTAT _B4. US 

WITNESS SOURCE FILE 

WITNESS OLD PROGRAW LIBRARY 

WITNESS OBJECT LIBRARY 

WITNESS FORTRAN COWPILE FILE 

FORTRAN LIST FILE 

[BWIP88. PACSTAT. 84] 

····~··············· 
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PRECEEDING VERSION B3 
THIS VERSION IS BATCH ONLY. HAS COVNENTS AND WULTIPLE 
TITLE CARDS ON THE FIRST CARDS 

THESE CARDS ARE IDENTIFIED BY THE PATTERN '****' IN COL~NS 
THESE CARDS ARE IDENTIFIED BY THE PATTERN '••••' IN COLUMNS 1 

CURRENT VERSION B4 

VERSION B4 HAS ENHANCED FEATURES 
THE ADDED CAPABILITIES ARE: 

I) SETTING VARIABLE t.IODETYP ALLOIIS CODE TO RUN 
EITHER INTERACTIVE OR BATCH t.IDDE 

2) FOR ~A PURPOSES CREATES A DEFAULT ECHO FILE (PACSTAT.ECH) 
IF A DATA FILE NAt.IE IS NOT ENTERED 

3) FIXES THAT ALLOII PACSTAT TO READ THE SEED VALUE INTO 
THE VARIABLE DSEED, A DOUBLE PRECISION VARIABLE 
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.... 
''*' THIS IS A SANPLE BATCH INPUT RUN STREAW, FOR g,A PURPOSES 
'''' A DATA ECHO FILE IS CREATED FOR THE TRACEABILITY OF OUTPUT 
'''' FILES AND THEIR CORRESPONDING INPUT FILES. 

1 , 
3 

• 
•••• 5 

DATA. OUT 5 
(PACSTAT l.BB) 

Results from this code are based on the use of unverified 
software and are not for use in license related applications. 

DIF-STAT [ l.llB] 
MASS STORAGE AND RaEASE RATE INTO LAYER 
TEST RUN 

TABLE 1. ECHO OF THE INPUT DATA 

t.IOLEC DIFFSV (t.IETtt2/YEAR) 
DISTRIBUTION IS NORW.L 

WEAN VALUE ~ 3.BIB0E-B2 
STNO DEVIATION~ 3.B0B0E-B3 

RETARDATION (UNITLESS 
DISTRIBUTION IS CONSTANT 

CONSTANT VM. l.BBBBE·BB 

LAYER WIDTH (fo!ETERS 
DISTRIBUTION IS UNIFORW 

LOWER ENDPOI S.llBilBE-01 
UPPER ENDPOINT= l.IBIBE•IB 

SOLUBILITY (GW/fo!ET"3 
DISTRIBUTION IS CONSTANT 

RUN I.D. lil215111254 
USER NANE ........ AIAI"I"I 

OAT A SET Nl.UBER 1 
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CONSTANT VAL 1 BBB0E-B3 

VALUE FCR HALF LIFE 
VALUE FCR PCRCSITY 

(YEARS 
(UNITLESS 

IS 5. 73BBE+03 
IS 3.BBBBE-B1 

Ni.Jt.IBER CF SA~PLES IS lBB 
PRINT INTERVAL IS 16 

STRATIFIED SAMPLING NOT CHOSEN. 

INITIAL RANDCIII SEED N~BER IS 3.45521!BI!D•B4 

ONE DI~ENSIONAL DIFFUSIONAL RELEASE INTO A BOUNDARY 
LAYER OVER A SOLUBILITY LIMITED SOURCE ZONE. 

1 TABLE 2. INPUT VARIABLE STATISTICS 

••--- EXPECTED INPUT VARIABLE STATISTICS 

VARIABLE MODE "" ~EDIAN STND DEV 
MGLEC DIFFSV 3.BI!E-02 3 BI!E-62 3.0BE-1!2 3.1!BE-03 
LAYER WIDTH 7.5BE-1!1 7.51!E-B1 7.5BE-1!1 1.44E-1!1 

,, ____________ _ 

••--- SAMPLE DIAGNOSTICS, INPUT DISTRIBUTIONS 

'IN '" "" WED IAN 
~OLEC DIFFSV 2.175E-B2 3.752E-B2 3.Bl4E-1!2 2.999E-1!12 
RETARDATION 1. I!BI!E•BI 1 BI!II!IE+BI! 1 I!II!IIE+I!II!I 1.1!1BI!E•BI!I 
LAYER WIDTH 5 .1!11!17E-01 9.991E-B1 7.625E-B1 7.688E-01 
SOLUBILITY 1.01!10E-1!13 1. 01!10E-1!13 1.01!10E-1!13 1 eeeE-113 

STND DEV SKEWNESS 
2.876E-13 -1.559E-1!13 
I!I.BI!IBE+II!I I.II!IIE•BI!I 
1.497E-B1 7 .1!84E-B2 
ll.llB0E•II0 II.BI!I0E+I!III 

••--- ~AXIWI LIKB..!HOOD ESTIItiATORS FOR INPUT DISTRIBVTIONS 

VARIABLE 
MOLEC DIFFSV 
RETARDATION 
LAYER WIDTH 
SOLUBILITY 

1 TABLE 3. 

COMPUTED VALUES EXPECTED VALUES 
PARA~ETER 1 PARA~ETER 2 
3 il14E-02 2. 876E-B3 
l.llBilE•9.10 
5 ll07E-ill 9. 991E-Il1 
1.01!0E-03 

OUTPUT VARIABLE STATISTICS 

PARAMETER 1 
3 eeeE-02 
1. 00BE•09.1 
5.000E-01 
1. eeeE-03 

PARA~ETER 2 
3.ilBilE-B3 

1. 01!l0E•I!l0 

*•--- SAMPLE DIAGNOSTICS, OUTPUT DISTRIBUTIONS 

'IN '" ~EDIAN STND DEV SKEWNESS 
MASS STORAGE IN LAYER, G~/Mtt2 

6.ilB7E-I!J2 2.770E-I!J1 1 316E-Bl 1 141E-Il1 6.737E-B2 -5.417E-I!J2 
RB.. RATE (S S.), GM/~••3-YR 

5.275E-9.16 I 054E-il5 8.583E-9.16 8.527E-16 7.843E-07 -2 972E-17 
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,, ___ OUTPUT CUMWULATIVE PROBABILITIES 

FOR STOCASTIC VARIAELE, WASS STORAGE IN LAYER, ()lfW••2 

SAMPLE VARIAELE CUI&It.l.ATIVE 
NUMBER VALUE CONFIDENCE 

il.6ilil7E-ill il.iiUiilil 

10 ii.71141E-ill il.lilililil 

" ii.7859E-ill B. 21111011 

" B. lliliiBE-111 IJ.3ilililil 

" 1.9848E-111 1.4ilililil 

" 11.11411 1.51101111 

" 1.1261 1.6110110 

" 11.1553 8.7111111 .. 11.1811 8.8110118 

" 11.2149 0.9110111 

'" 11.27711 l.l!lilililil 

••--- OUTPUT CUMWULATIVE PROBABILITIES 
FOR STOCASTIC VARIABLE, REL RATE (S.S.), GM/Iolu3-YR 

SAI.!PLE VARIAELE Cl.Ml.UTIVE 
NUI.!BER VALUE CONFIDENCE 

1 11.6275E-116 1.11111111 
10 ii.7621E-i15 IJ.lili110 

" IJ.7851E-85 8.218118 

" 8.8118E-85 0.3110111 .. II. 83118E-15 il.4ill!lill!l 

" ii.8496E-il5 il.50ililll 

" 8.8699E-i15 11.6811011 

" 1.8936E-115 II. 7110110 .. 8.9304E-85 8.80808 

" 11.9752E-15 8.911111111 
100 0 li154E-14 1.181180 
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SOLN AND BLKOAT ROUTINES 
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BLOCK DATA BLKDAT BLKDAT 2 
c BLKDAT 3 
c THIS BLOCK DATA CONTAINS THE PROBLEW DEFINITION FOR A PACSTAT BLKDAT ' c MONTE CARLO SIWULTAION RUN. BLKDAT 5 
c BLXDAT 6 
c This proble11 definition is for the du11r.y proble1 construct.ed in HEIDil 2 
c in SOLN t.o allow us to re11ove strings of nu111bers directly fro1 HEIDil 3 
c the random nu•ber generator. HEIDil ' c BLKDAT 13 

PARAMETER !SIZE = 5~880 ' MAX DATA SET SIZE PPARA 2 
PARAMETER WAXCNT = 10 ! ~ NUMBER OF CONSTANTS PPARA 3 
PARAMETER t.IAXDST = 100 ! ~ NUMBER OF INPUT DATA POINTS PPARA ' PARAMETER t.IAXLVS = 100 ! ~ LEVELS FOR STRATIFIED SAMPLING PPARA 5 
PARAI.IETER t.IAXNS " 1000~ ! ~ Nl.lloiBER OF SAMPLES PPARA 6 
PARAt.IETER t.IAXSOL " 11 ! I.IAX NlM!ER OF SOLUTIONS PPARA 7 
PARAMETER WAXVAR " 25 ' MAX Nut.eER OF INPUT VARIABLES PPARA 6 
PARAMETER Nt.I...EN " 11 ! FILE NAME LENGTH PPARA 9 
PARAWETER NTYPE " 11 ! NUWBER OF DISTRIBUTION TYPES PPARA " c PPARA 11 

c PPARA 12 
CDWUON /PELKl/ PELKl 2 

NCONST, NSOLN, NVAR PBLKl 3 
c PBLKl ' c PBLKl 5 

COIAION /PELK'l/ PBLK2 2 
• NSTTL, NTTL, STTLE, PBLK'l 3 

TTLE PELK2 ' CHARACTER•~il PELK2 5 
smE, TTLE PELK2 6 

c PELK2 7 
c PELK2 6 

COIAION /PELK3/ PELK3 2 
• CDit.IEN(IIAXCNT), QABEL (t.IAXCNT), PL.ABa(I.IAXSOL), PELK3 3 
• VDit.IEH(IIAXVAR), "¥1...ABEL (t.IAXVAR) PBLK3 ' CHARACTER•12 PBLK3 5 
• CDit.IEN, CLABEL, VDIIIEN, PBLK3 6 

VLABEL PBLK3 7 
CHARACTERt32 P!U3 6 

• PLABEL PBLK3 9 
c PBLK3 " c PBLK3 11 

PARAMETER MAXSRC:l5 lOCO II 2 
COI.It.ION /IOCOM/ IOCOI.I 3 

JRlRHD, FL, FLT(MAXSRC), IOCOI.I ' • NMID(I.IAXSRC), NSRC, PRG, IOCOI.I 5 
PRGT(I.IAXSRC), TJTLE(2il), LISRNAM, !DCCII 6 
USRNI.IT(I.IAXSRC), VEJ>NIJj IOCOI.I 7 

CHARACTER•~ I DC OM 6 
TITLE IOCOI.I 9 

CHARACTERtS IOCOiol " FL, FLT, PRG, IDCOM 11 
PRGT, USRNAM, IJSRNt.IT IOCOt.l 12 

c IOCOM 13 
c IOCOM " C - PRII.IE - SINSERT SYSTENS)UTIL)PACSTAT)COI.II.ION)PPARA BLKDAT 19 
C - PRIME - IINSERT SYSTEWS>VTIL)PACSTAT)COWMON)PBLKl BLKDAT " C - PRIME - SINSERT SYSTBIS)UTIL)PACSTAT)COWMON)PBLK'l BLKDAT 21 
C - PRIME - 1INSERT SYSTEt.IS>UTIL>PACSTAT>CD~ON>PBlK3 BLKDAT 22 

• C - PRIWE - IINSERT SYSTEWS)UTIL)PACSTAT)COI.It.ION)IDCOt.l BLKDAT " c BLKDAT 24 
c SET THE PROGRAM NAI.IE AND VERSION NUI.IBER BLKDAT 25 ,, c BLKDAT 25 
c HEIDil 5 
c Set the prograr. na111e and version nu~ber HEIDil 6 
c HEIDil 7 

DATA HEIDI! 6 

• PRG/ 'RAN-GEN '/, VER!Mol/1. ~/ HEIDil 9 
c HEIDil " c Set the proble11 title HEIDil 11 
c HEIDil 12 

DATA HEIOil 13 

• ffiE/'TEST THE RANDOM NUI.IBER GEN'/ HEIDil 14 
c HEIDil 15 
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c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 

c 

c 

c 
c 
c 
c 
c 
c 
c 

Set number of solutions and the plotting label 
for the output variable for each solution 

DATA 

DATA 
NSOLN/1/ 

PLABB..(l)/'Own•y solution'/ 

Set the names of input variables and their na11es 

DATA 

DATA 
INAR/1/ 

+ VLABEL(l)/'lnput.'/ 

Set the units for the input variables 

DATA 
+ VDIWEN(l)/'No units'/ 

Set the nuRber of proble11 constants and the na11e and units 
for each constant. 

DATA 
+ NCONST/0/ 

END 

END 

SUBROUTINE SOLN (IERR) 

This is a du111111Y sample proble111 that sets the output distribution 
equal to the input distribution for use in selecting set.s of nu1be 
directly fro111 the randoa nu~ber generator. 

C INPUT VARIABLES/DATA 
C ICNT = DATA SET NU~BER (I OF INPUT VARIABLE UPDATES) 
C IERR = ERROR POINTER 
C INDEX = SAt.IPLE Nll!BER OF CURRENT RUN 
c 
C INPUT VARIABLES 
c 
c 
c 

VINPT(l) : Output fro1 the randon number generator 

C OUTPUT VARIABLES 
c 
c 
c 
c 

c 
c 

c 
c 

c 
c 

VALU(l) : Direct output fro1 the random number generator 

PARAMETER ISIZE = 53333 
PARAMETER ~AXCNT = 13 
PARAMETER ~AXDST " 133 
PARAMETER ~AXLVS = 133 
PARAMETER ~AXNS = 13333 
PARAMETER ~AXSOL = 13 
PARAMETER ~AXVAR = 25 
PARAMETER N~EN = 13 
PARAMETER NTYPE = 11 

COIIIIIION /Pfl..K4/ 
~ CONST(W.XCNT), 

! ~X DATA SET SIZE 
! ~X NUt.llER OF CONSTANTS 
! ~X NUUBER OF INPUT DATA POINTS 
! ~X LEVELS FOR STRATIFIED SAMPLING 
! W.X NUI.!BER OF SAMPLES 
! ~X NUUSER OF SOLUTIONS 
! W.X NUMBER OF INPUT VARIABLES 
! FILE NAME LENGTH 
! NUMBER OF DISTRIBUTION TYPES 

VALU{IIIAXSOL), VINPT(IIIAXVAR) 

COMMON 1Pfl_K5/ 
ICNT, IDAT, INDEX 

COMMON I INDUT I 
IN, lOUT, IQB 
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HEIDI! 
HEIDil 
HEIDil 
HEIDil 
HEIDil 
llEIDil 
HEIDil 
HEIDil 
HEIDU 
HEIDil 
HEIDil 
HEIDil 
HEIDil 
HEIDil 
HEIDI! 
HEIDil 
HEIDil 
HEIDil 
HElD II 
HEIDI! 
HEIDil 
HEIDil 
HEIDII 
HEIDil 
HEIDil 
HEIDII 
HEIDII 
BLKDAT 
9LKDAT 

SOLN 
SOLN 
HEIDil 
HEIDil 
HEIDil 
HEIDU 
HElD II 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
HEIOU 
HE! Oil 
HEIDU 
HEIDII 
HEIDil 
HEIDil 
HEIOil 
HEIDil 
SOLN 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
PPARA 
Pll_K4 
Pfl..K4 
Pll.K4 
Pll.K4 
Pll_KS 
PEl..KS 
PEl_KS 
Pfl..K5 
INOUT 
INOUT 

16 
17 
18 
19 

" 21 
22 
23 

" 26 
26 
27 
28 

" " 31 

" " " " " 37 

" " .. 
" 42 
70 
71 

2 
3 

" " .. .. 
" 10 
II 
12 
13 
14 
15 .. 
" " 51 

" " " " 28 
2 
3 

• 
' 8 
7 
B 
9 

10 
II 
12 
2 
3 

• 
' 2 
3 

' ' 2 
3 

•• 

" 



•• 

" 

c 
c 

c 

CHAR.A.CTERtl 
I~B 

DATA 
BETA /l.B /, 

• E /2.718/ 

IERR=:B 
IF (INDEX.GT.l) GO TO lBB 

WRITE (lOUT, 500) 
IF (IDAT.GT.B) WRITE (IDAT,509) 
BETA:ALOG (2. B)/CONST(l) 

109 CONTINUE 
c 

VALU(l) : VINPT (1) 
RETLON 

609 FORMAT (/lX,'ONE DI~ENSIONAL DIFFUSIONAL RELEASE INTO A BOUNDARY'/ 
•lX, 'LAYER OVER A SOLUBILITY LI~ITED SOURCE ZONE.') 

END 
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IN OUT 
INOUT 
INOUT 
INOUT 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
SOLN 
sou~ 
SOLN 
SOLN 
HElD II 
HEIDU 
SOLN 
SCLN 
SOLN 
SOLN 

' 5 
6 
7 

33 

" 35 
36 
37 
38 
39 .. 
" " 56 

" " 53 

" 55 
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APPENDIX H 

EXAMPLE VAX/VMS COMMAND FILE USED TO 
OBTAIN 100 SETS OF 10,000 UNIFORM (0,1) 

VARIATES FROM PACSTAT 
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$ SD.HH 
$! 
$1 PACSTAT A4 TEST RUN: 2 
$! -
$ RUN PACSTAT A4 
NONE -
FILE. BIN 
PACSTAT A4 TEST RUN: 2 
c 

7 
0., 1. 
10000 
1 
1 
1499244925 
1 
1 

N 
0 
N 
$ APP PACSTAT.BIN BINARY.OUTPUT4 

$ DEL PACSTAT.BIN;* 

Set subdirectory. 

File name of diagnostic data echo file 
File name of binary output file 
Documentation label for run 
Continue if error encountered in solution 
routine 
Generate data from uniform distribution 
Endpoints of uniform interval 
Number of variates in sample 
Print interval for output 
Number of intervals for stratified sampling 
Initial seed for random number generator 
Variable to solve for 
Cumulative probability description on 
output 
No plotting desired 
Exit variable solution menu 
Another data set not desired 
Combine output file from this run with 
previous output generated for this 
distribution 
Delete remaining file 

H .1 
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APPENDIX I 

PROGRAM READ USED TO PREPARE PACSTAT OUTPUT FOR USE BY 
SAS FOR STATISTICAL TESTING PURPOSES 



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 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 

c 

• c 
c 
c 

• c 
c 
c 
c 
c 

APPENDIX I 

PROGRAM READ USED TO PREPARE PACSTAT OUTPUT FOR USE BY 
SAS FOR STATISTICAL TESTING PURPOSES 

PROGRAM READ 

***************************************************************** 
DEFINITION BLOCK: 

PURPOSE: Read the binary output of PACSTAT and add a group number 
element number, and sorted data column to the file. 

LIMITATIONS AND PREREQUISITES: 

LOGICAL NAMES AND FILES USED: 
(BWIP86.HH]BINARY.OUTPUT4 - Binary output of PACSTAT_A4 containing 

the unsorted random number streams 
[BWIPB6.HH]PACSTAT.FINAL4 - Binary output of READ4 containing 

ROUTINES USED: 

group number,element number,sorted random 
number streams and unsorted random number 
streams. 

****************************************************************** 
IMPLEMENTATION BLOCK: 

DEVELOPMENT INFORMATION: 
CREATED BY : Heidi Harty ON : 6/12/86 

AT : Battelle Pacific Northwest Laboratories 
Richland, Washington 99352 

MACHINE/OPERATING SYSTEM: Vax/VMS 
COMPILER DEC FORTRAN 
COMPILER SWITCHES Default 

MODIFICATION HISTORY: none 
MODIFIED BY : ON : 
REASON FOR MODIFICATION: 
DESCRIPTION OF MODIFICATION: 

ALGORITHM: Read each line of the log file until the appropriate data is 
reached. Write data to output file along with identification numbers. 

CONSTANTS (PARAMETER STATEMENTS): 
PARAMETER IDIM~lOOOO 

COMMON BLOCKS: 

VARIABLES: 
DIMENSION VALUEl(IDIM),VALUE2(IDIM) 

VALUEl: Sample value of sorted data 
VAULE2: Sample value from unsorted file 

******************************************************************** 
CODE BLOCK: 

DATA STATEMENTS: 
CODE: 

],] 



OPEN(UNITs2,NAME='BINARY.OUTPUT4',TYPE~'OLD',FORM='UNFORMATTED') 
OPEN(UNIT~3,NAME='PACSTAT.FINAL4',TYPE='NEW' ,FORM='UNFORMATTED') 

c 
ICNT = 1 

c 
C Read in first 7 lines of binary file 
c 
5 DO !=1,7 

c 

c 

READ(2,END=40) 
END DO 
READ{2) (VALUE2(I),I"'l,IDIM) 

DO I = l,IDIM 
VALUE!( I) = VALUE2(I) 

END DO 

C Call IMSL routine to sort data 
c 

CALL VSRTA(VALUEl,IDIM) 
c 

DO I=l I !DIM 
WRITE(3) ICNT,I,VALUE1(I),VALUE2(I) 

END DO 
c 

c 

ICNT 
GOTO 5 

ICNT + 1 

40 CLOSE(UNIT=2,DISPOSE='SAVE') 
CLOSE(UNIT=3,DISPOSE='SAVE') 

c 
END 

I. 2 
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