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What is SADIEShell?

What is SADIEShell?

SADIEShell isa Graphical User Interface (GUI) to manage the input and output files and
perform Prof. Joe Perry's SADIE "Red-Blue" method of estimating spatial pattern.

The program takes input from asimple ASCI| (text) data file outputs text data files with fixed,
pre-determined filenames to a "project folder" determined within the program.

SADIEShell makes management of these datafiles easier.

Y ou are strongly advised to read the introductory material on red-blue analysis before
proceeding with SADIEShell.

What's New?

Previous versions of SADIEShell were actually Shells. That is, they were a graphical interface to
the command-line program rbrelv13.exe. The shell manipulated and collected the data and even
instructed rbrelv13.exe when to run, but all the analysis was performed in a command-line
process by rbrelv13.exe.

In the present version, the analysisis handled by a dynamic link library (dll) called SadCore.dll,
so the analysisisreally part of SADIEShell itself. SADIEShell is, therefore, no longer a shell,
but a full-fledged Windows® application.

What doesthat all mean?

e A filecaled RBni5.dat isno longer necessary. The input data can be named any valid
filename and can be stored in any valid Windows® folder. The input datafile is not
copied to the project folder and renamed RBni5.dat, asit wasin earlier versions.

e A filecaled RBni8.dat isno longer used. In previous versions, RBni8.dat contained the
simulation parameters and had to be present in the project folder. These simulation
parameters are now handled completely within SADIEShell.

e rbrelvl3.exeisno longer copied to the project folder and deleted after execution.
e Theapplication is more stable and greater feedback is provided on errors.
What's different but similar?

e Output isstill to 5 text filesin the designated project folder. The contents of RBno7.dat,
RBno9.dat, RBnol0.dat and Cluster.dat remains identical in structure, except some
stricter formatting of number of decimal places and removal of some of the blank lines
between sections of output.

e RBnNo6.dat has an expanded role as recorder of program execution. Thefirst line of
RBno6.dat is now the full path name of the input file (which formerly would have been
just 'RBni5.dat") and the final lines of the file include any error messages detected, or
indeed, if the analysis completed successfully.



What's New?

What's completely different?

e SADIEShell no longer performs association analysis. Another dedicated program is
available for this.

e Thelnput Data Pane (visible when the program is started), now consists of asimple text
window and a Simulation Control status bar, rather than the spreadsheet-like grid and
simulation control panel of earlier versions.

e Input of simulation parametersis now through the Create New Project dialog.

e Input data can be edited and manipulated in the input pane's text window asin any ssmple
text editing program (e.g. Windows® Notepad).

e Anaysis must be conducted by using the Launch button on the Create New Project
dialog.

Introduction to red-blue analysis

SADIEShell analyzes the spatial pattern of datathat arein the form of spatially-referenced
counts.

These are counts taken at specified spatial locations, for example numbers of mothsin light-traps
or numbers of plantsin selected quadrats, where the two-dimensional location of the traps and
the quadrats are known.

SADIE red-blue analysis measures and detects the degree of clustering in the data, in the form of
patches and gaps. The term cluster means aregion of either relatively large counts close to one
another in two-dimensional space (i.e. a patch), or of relatively small counts (i.e. a gap).

The software uses methods termed 'red-blue techniques', as described in Perry et al. (1999)

SADIEShell aso produces output that may be used in various graphics or statistical packages,
such as Surfer® or Genstat®, to produce coloured graphical displays and maps of the clustering
in the data.

In order to understand the output from the program it is essential to read Perry et al. (1999).

In addition, indices and randomization tests based on previous work are included, specifically
those based on the distance to regularity and the distance to crowding, as described in Perry
(1998).

Overview of program execution

SADIEShell uses, for input, asingle ASCII (text) data file containing raw counts, together with
their spatial co-ordinates.

The program provides significance testing of the analysis results using a form of randomization
test. The user enters parameters controlling the randomizations within SADIEShell.

An example of avalid input file accompanies the software.
SADIEShell producesfive files of output, each in plain ASCII (text) format.



Overview of program execution

e Thefile RBno6.dat contains a copy of the raw data, the parameter values selected, plus
some basic summary statistics of the data.

e Thefile RBno7.dat contains the minimal output required for an analysis.

e Thefile RBno9.dat contains output for further graphical anayses that must then input to
some other package.

e Thefile RBnol0.dat contains the briefest summary of the most important of those indices
and probabilities output on channel 7.

e ThefileCluster.dat containsordered cluster indicesin column 3 and corresponding x
and y values in columns 1 and 2; you can ignore column 4; thisfile can be read straight
into the SURFER® mapping program for mapping and interpolation of the clustering
indices.

The core of SADCORE.DLL isthe transportation algorithm for determining the moves to
regularity (this was adapted from code kindly supplied by Dr Les Proll of the University of

Leeds); the output from thisis unnecessary for reporting analyses and its action is made
transparent to the user.

Please note:

If the files rbno6.dat, rbno7.dat, rbno9.dat, rbnol10.dat or cluster.dat are present when the
program is run, they will be overwritten with new files of the same names. The user iswarned if
these files are found in the Project Folder and provided with the opportunity to delete or rename
thesefiles.

The input file

Theinput file for SADIEShell isasimple ASCII (text) file, such as may be exported from a
spreadsheet or word processor, or even created by hand using Windows Notepad, or in the input
panel itself.

Thisisthe structure of the input files:
First, put the n records of your datainto afilein the following form:

x co-ordinate 1l<tab>y co-ordinate l<tab>count 1
x co-ordinate 2<tab>y co-ordinate 2<tab>count 2
x co-ordinate 3<tab>y co-ordinate 3<tab>count 3

............... <tab>...............<tab>.......
............... <tab>...............<tab>.......
............... <tab>...............<tab>.......

x co-ordinate n<tab>y co-ordinate n<tab>count n

where the x & y co-ordinates for each pair, (X, Y«), k=1,...,n, should be read in as real numbers
and the count, ¢, k=1,...,n, should be read in, on the same line, as an integer, with no decimal
point.

Note that there are no headers or column titles in the datafile.
No more than 2000 records can be analyzed in the version supplied.



The input file

If you enter data directly into the Input Panel, remember to save the data file before attempting
an analysis since the data are read from afile, not the input screen.

A brief section of areal datafile follows as an example:

5132 2135 0
4650 1645 11
1823 2052 7
6076 2332 6
5132 2128 1
5309 2710 1
2595 7563 0
5680 2205 2
6063 1196 124
5134 2134 2
2578 3720 1
4275 5505 0
3894 4672 0
4803 1428 1
3341 7299 0
3055 7630 0
2366 8092 0
1385 8267 18
3433 3143 15

Program output

RBno6.dat

Thefile output file, RBno6.dat, isasmall file. The first line gives the full path file name of
the input datafile. It then records the number of records, n, that were input and shows the data
entered, giving each a unique reference number. Then the values of the iseed, and k5psim
parameters used are output, together with nsims, the number of randomizations done.

Next, some basic summary spatial statistics of the data are printed.

1. Thexandy coordinates of the centroid of the sample units [the 'middle’ of the sample,
defined as location P, with coordinates (X,, Yp), where X, = 2 X« / n, and y, = 2y y« / n].

2. Thexandy co-ordinates of the centroid of the counts [the spatial equivalent of the
arithmetic mean, defined as location C, with coordinates (X, Yc), where X = 2y ¢k X« /
2k Cx, and Ve = Zkayk/Zk Ck].



Program output

3. Thedistance, referred to as o, between these two centroids, i.e. the distance between P
and C. (See Perry et a. (1996) and Perry (1998) for further discussion of the

importance of the distance d.)

4. For comparison, the maximum distance between any two sample unitsis given. Next,
some basic numerical summary statistics of the data are given: the sample mean,
sample variance, the index of dispersion (n-1) s/ m, and the total number of
individualsin the entire sample.

Finally, at the bottom of the file, any errors that were caught during the analysis are reported, as
isastatement if the analysis completed successfully

If you have chosen to use the 'Non-Parametric Method' for your analysis, RBno6.dat will also
include atable of the x and y coordinates, the raw counts and their ranked values.

Rbno7.dat

The file RBno7.dat, created by the program, is a medium-sized file that contains all the
important results from the analysis of clustering and spatial pattern.

It first gives the sample mean of the n counts.
Next come some results from the analysis based on the distance to regularity.
D, the value for the observed data.

The value of P,, the probability that the observed counts are arranged randomly among the
given sample units.

The mean distance to regularity over the randomizations, i.e. the quantity denoted as E,in
Perry (1998).

The index, |, computed from 1,=D / E..
Next comes a longer section, devoted to the measurement and detection of clustering.

Several values are given for each unit, with notation that follows that in Perry et al. (1999).
Thereisarow for each unit, ordered by the observed average flow distance, with inflow units,
Y], given above and outflow units, Y;, given below. The most important value is the
standardized clustering index, v or v;, given in column five. (An ordered copy of this
information is given in the output file Cluster.dat. Other columns are annotated and should be
self-explanatory).

The mean of these clustering indices over inflows and over outflows, vi and vj, respectively,
mentioned in the discussion of Perry et al. (1999) are given, together with the equivalent
value for al values.

The results of the formal randomization tests of these mean clustering indices are given, also
mentioned in the discussion of Perry et al. (1999), and again done separately for inflows,
outflows and all flows.

Results are given relating to the distribution of clustering indices under the null hypothesis of
arandom distribution of the observed counts amongst the sample units, i.e. the clustering
indices produced by the randomizations.



Program output

Percentiles are given of the entire set of (nsims x number of counts in observed data)
randomized clustering indices, so that the observed indices may be assessed against objective
criteria

Percentiles are given for the distribution of the maximum clustering index (both for inflows
and outflows), where the distribution is formed from the single value found for each
randomization.

Finally, following a caveat that should be taken seriously, some results are given from the
analysis based on the distance to crowding, if they are required, in similar format to that for
regularity, described above.

Rbno9.dat

The file RBno9.dat, created by the program, isalarge file that contains various statistics and
results to enable further graphical output.

The file begins with the data required to graph the so-called ‘initial-and-final' plot (Perry
(1998), Perry et a. (1999).

1. All theflowsare givenin asingle block, in arbitrary order, with the total number of
flows at the end; then the flows are given again, but now on a unit by unit basis. Note
that the flows referred to in these two sections of output have been almost always been
scaled to achieve integer values - to get back to the actual values on the original scale
of the counts just divide the scaled flows by n, the number of sample units.

2. Information is given, unit by unit, to allow the drawing of the so-called 'vector flow'
plot in Fig. 6 of Perry et al. (1999). Again the flows are scaled as above. The
important information is given in the final two columns, which give the x- and y-
components of the vector for each unit, respectively.

3. Information is given concerning the observed distance to regularity, D, and the
corresponding value for each of the nsims randomizations, as they were generated.

4. The next block of values in three columns facilitates the drawing of the most
important contour map of clustering, such asthat in Fig. 3 of Perry et al. (1999). The
information is essentially the same as that given in file RBno7.dat, i.e. the
standardized clustering indices, v; or vj, given as column three, together with the
corresponding x and y co-ordinates of each unit in the first two columns of the block.

The next block of values givesinformation to draw the E.D.F. plots given as Figs. 4 & 5 of
Perry et al. (1999). These plots are, however, probably less useful than those formal
probability tests given in file RBno7.dat, that used the means of the clustering indices.

The next block repeats those same observed mean clustering indices, given in file RBno7.dat,
and, immediately underneath, gives the equivalent values from each of the nsims
randomizations. These are the raw values used in the comparison between observed and
randomized values that was summarized in the formal randomization tests of clustering given
in file RBno7.dat.

Finally, information is given concerning the observed distance to crowding, and the
corresponding value for each of the nsims randomizations, as they were generated.



Rbnol10.dat

Program output

The file RBnol0.dat, created by the program, is avery small file that contains the three most
important indices and their probabilities under the null hypothesis of arandom distribution of

the observed counts amongst the sample units.

Cluster.dat

The file Cluster.dat contains ordered cluster indices in column 3 and corresponding x and y
valuesin columns 1 and 2; you can ignore column 4; thisfile can be read straight into the
SURFER® mapping program for mapping and interpolation of the clustering indices.

Overview of SADIEShell

SADIEShell is asingle-windowed Windows 9x/XP program containing a " Tabbed Notebook™

with six tabs.

i/ SADIEShell v 2.0 — D-\Kelvin's Documents\Projects\SA (=T
Fle Edt Analyse Hep
adoE WD GE@ AN @5 B
W irpet B Renos | M Reno? [ Renos | M renoio | I Cluster
Senulation Control ISeed: 12245  kSpsm: 153 Method: Standard
Daia to be anaiysed Hapsed: 000000 | 1126:45pm

SADIEShell operation is based on the concept of Project Folders.
To begin an analysis, you select or create a Project Folder.

The remaining tabs each correspond to the output files which are created in the Project Folder

when the analysisisrun.

B renvos B reno? B renos [ renolo [l Cluster



Overview of SADIEShell

Each of these remaining tabs may be clicked to display each of the output filesin turn.
M input [ rence | M reno? | I rexos [l mewoio | W Cluster

Data resd frem: D:\Felvin's Docussnca’\Projecca’\SADIE\SADIEShell25\REBNHIG.DAT

Original data

There are 72 counts, which are:

X 4 Count Eaf. Hao
B132 00000 213500000 o 1
4650. 00000 1645.00000 11 F
1823. 00000 20532 ., 00000 T 3
€076 00000 233200000 & 4

After SADIEShell has completed an analysis from the Create New Project dialog, the program
switches to the RBno6.dat tabbed page and all of the output pages are updated to reflect current
output.

The input data pane

Thefirst tab in the SADIEShell window, called "Input” [ Tnput pertains (not surprisingly) to
thefileinput for analysis, but also displays the current simulation parameters in a status bar,
marked 'Simulation Control' at the top of the text window. The simulation parameters may be
changed only on the Create New Project dialog.

[ trper | M Renos | M reno? | M rewos | Ml renoio | Ml Cluster

Simulation Control |Seed: 12345 kSpsm: 153 Method: |Standaed

5132 2135
4650 1645
1823 2052
G075 2332
5132 2128
530% 2710
2395 7563
5680 2205
a063 1196
5134 72134
2578 3720

A5 o

b
=

G B R D e e

Data appearing in the text area may be edited as they could in any text editor such as Windows®
Notepad. Manipulation of the input file may be accomplished using the buttons on the toolbar
above the text window, or by using the corresponding menu items on the File and Edit menus.

The actions performed by the buttons are as follows, in their order on the tool bar:
B W BIXRABG @

1. Open, 2. Save, 3. Save As, 4. Copy, 5. Cut, 6. Paste, 7. Choose font, 8. Printer setup, 9. Print,
and 10. Delete.

Open an input file: This button alows you to open any file from any location, and, providing it
isinvalid format, it will be opened and displayed in the text area. If you choose then to create a
new project, the full file path name will be entered in the Select Input File area of the Create
New Project dialog.



The input data pane

Saveinput file: Use this button to save any changes to the input file. Note that if you have
entered your data directly into the input data text area, you must first save the file before you can
analyse the data.

Save As: This button allows you to save the currently displayed file to a new file name. The
input file or the output files may be saved using this button.

Copy: Copies the selected text to the clipboard.

Cut: Cutsthe selected text and copiesit to the clipboard.

Paste: Pastes text on the clipboard to the current cursor location.

Choose Font: Selects adisplay font for all of the input and output data panes.
Printer Setup: Opens the printer configuration dial og.

Print: Prints the contents of the currently selected data pane.

Delete: Deletes the file corresponding to the currently selected data pane from disk and clears
the contents of the data pane.

Severa of the commands will also appear if you right-click in the text area of any of the data
panes.

B3 Seve As.. Cied
Select Ml

Copy QreC
¥ ca CireX
i Pant.. CisP

& Deletefle Qi+D

Running an analysis

To run an analysis in SADIEShell select the New Project button = (or File/New Project menu
item). Or if you have aready loaded the results of a previous project with the Reload Project

button &7, you can use the Re-run project button O (or the Analyse/Re-run current project
menu item).

The Create New Project dialog will be displayed:



Running an analysis

Create New Project x|
Select & FPropect Folder to recerve SADIE Outpust [rbnob, tbna?, rbnoll, chester]
|D ‘Eehvin's Documents\Projects\SADIENSADIE Shell25h EI

Select wouwr nput file |containing x.y.count)

|D' \Kebvin's Documents\Projectsh\SADIE\SADIE Shell2S\REBHMIS.DAT

Enter a seed fos the random number generator [1-20000)

R andom Mumber Seed
& Defaul [12345] " Random C Uses I12345
Enker the rumber of randomizations o use [1-153)
A-ardomizations
" Test|3] &+ Max [153] € Uses 153
™ NonPaametic Method Q Laurch | @ Help | €@ Cancel |

Thisdialog isin four sections, corresponding to the four stepsto running anew SADIE analysis.

First select a project folder by typing in a path name or clicking the open folder button . The
select project dialog will appear.

Use the folder tree on the left to select an appropriate folder, or create a new folder using the
New Folder button. Click OK to continue or Cancel to return to the Create New Project dialog.

Note that the file list on the right of this dialog is not selectable. The files appear as an aid to
finding the correct project folder.

Second, select an input file by typing afull or relative path and filename in the second panel, or

by clicking the File Open button .Eﬁ | . The Open Input data file dialog will appear.

Thisisastandard Windows® File Open dialog. Select the file to use for Input, and click Open to
return to the Create New Project dialog. If you have already opened an input file on the Input
Data Pane its name will appear in this edit box automatically

In the next two panels you may select or enter the simulation parameters.

Click launch _ @27 | {0 start the analysis you have specified.

If any pre-existing output files are found in the Project Folder, you will be given the opportunity
to either stop execution and rename them, or delete them automatically.

Outpust Files Already Exist! x|

CLUSTER.DAT These output fles have been found in the
REMO10.DAT project folder.
REMOG.DAT

REMO7.DAT 1f pens continue, these s will be ovensntien
REMDIDAT with new output

If pes choose Canceal, you will be able to
retum ko the mamn screen to save the fles
b nEw nianmes,

Do wou wish to continue?




Running an analysis

When the analysisis complete (successful or not), SADIEShell updates the displays of all output
files and switches to the RBno6.dat tabbed output page.

If you are re-running previously existing project, SADIEShell fillsin the Create New Project
dialog with information extracted from the existing RBNOG.dat file. Simply verify the settings
and click Launch.

Simulation Parameters

The simulation parameters are chosen or edited on the Create New Project dialog.

Enter a seed for the random rumber generatos (1-30000]
Random Mumber Seed

" Delauk (12345) ™ Random &+ Lser 12345
Enber the number of randomizations 1o wse [1-153)
R andoemizations
~ Test (3  Max [153) = User 153
[~ Mon-Parametnc Method @ Launch | © Help | [ € Cancel |

The parameters, once chosen, are also displayed on the Simulation Control status bar of the main
program window.

Ele Edt Analyse Help

P CH Bh sBResEv A OF B

[ et | M renos [ reno7 | M renos [l renoio [l Cluster
Simudation Control |Seed: 12345 kipsm: [153 Method:  Standard

There are three control parameters: iseed, kSpsim and the choice of the 'Standard’ or 'Non-
Parametric' method of red-blue analysis.

In earlier versions of SADIEShell, iseed and kSpsim were stored in an ascii text file called
RBni8.dat. The terminology is retained here, but an RBni8.dat file is no longer used.

iseed, must be an integer between 1 and 30,000, which acts as the initial seed for SADIEShell's
internal pseudo-random number generator. Specifying the same seed in successive runs of the
program will generate identical randomizations; specifying a different value will result in
different randomizations.

Y ou may select aradio button to use the default value (12345), have SADIEShell generate a
random number to use as iseed, or select User to specify your own value of iseed.

Note: The random iseed is not produced by the random number generator used in simulations
and is merely a shortcut to picking a new iseed.

k5psim, must be an integer between 1 and 153 that will determine the number of randomizations
done. Within the program, the value of kbpsimis multiplied by 39 to give the total number of
randomizations performed; the result is denoted nsims in the output.



Simulation Parameters

Again, you may use the radio buttons to select a kspsim of 3, or the maximum of 153.

kSpsim=3 useful for testing new datasets for errors, but if you have the time and a reasonably
modern computer, there is no reason not to use largest value of kSpsim possible, 153, whichis
the default.

Finally, you may tick the checkbox at the bottom of the dialog to select the 'Non-Parametric'
method of Red-Blue Analysis.

The 'Non-Parametric' Method

SADIE is, by definition, a non-parametric method

There is no statistical model underlying SADIE, so the method is always non-parametric. But the
term as used here applies to the set of data, not the method.

Why isa non-parametric version of SADIE needed?

When a set of countsisvery skew, with avariance much greater than its mean, there may be
relatively very few counts greater than the mean. For example, in the set of counts
{0,0,1,2,4,9,16,63,904} , the mean is 111, so eight of the nine counts are less than the mean and
only one, 904, is greater than the mean. The variance, 88832, greatly exceeds the mean. In the
SADIE system, for this set of data, only one sample unit, the one with count 904, is a'donor" unit
and could possibly be assessed as being within a (red) patch. All the eight other units are
‘receiver’ units and are therefore potential (blue) gap units. This clearly limits the ability of the
method to discriminate spatial pattern if it exists.

What istheidea behind the non-parametric approach?

Toyield greater discrimination, consider replacing the actual counts with their non-parametric
ranks, and, for technical reasons, first multiply each rank by 2. The above set would then be
transformed to: {3,3,6,8,10,12,14,16,18} . Now, this set is the non-parametric equivalent of the
original. The mean is now 10, and there are four units with count smaller than this and four units
with count larger. This new set of counts may be used asinput to SADIE, exactly asthe original
counts would have been. With the new set, there are thus four potential patch units and four
potential gap units and the ability of the new data to discriminate spatial pattern is therefore
enhanced. Note that the arrangement of the original set, defined by the coordinates of its sample
unitsisretained; it isjust the counts that are different.

Hence, if the original data had coordinates:

X y count
1.0 1.0 0
2.0 2.0 0
1.0 2.0 1
2.0 1.0 2
2.0 20 4




The 'Non-Parametric' Method

5.0 6.0 904

the new, transformed, equivalent non-parametric data would have the same coordinates, but
ranks replace the counts:

X y count
1.0 1.0 3
2.0 2.0 3
1.0 2.0 6
2.0 1.0 8
2.0 2.0 10
5.0 6.0 18

In summary, the non-parametric approach addresses the problem, for very skew data, that there
may be relatively few counts greater than the mean, and therefore an inherent difficulty for the
method to detect clustering in the form of patchiness. It does this by “centering” the data about
the median. The median of the (old) parametric data becomes the mean of the (new) non-
prarametric equivalent data, so, by definition, there are as many values greater than the new
mean than there are less than it. However, crucialy, in transforming the data it retains the
information in the arrangement of the counts relative to one another.

When should the non-parametric version of SADIE be used?

If you believe that the order or rank of the counts relative to one another are as, or more
important, as their actual magnitude. Thisis especially useful with datathat is highly skew and
for which the variance far exceeds the mean.

Note that if you choose the non-parametric option there is no need for you to do anything to your
data prior to input; the program generates the transformation to the non-parametric version of
your data automatically. The output in RBno6.dat will be slightly different and will explain how
the data have been transformed.

How do theresultsdiffer when | run a non-parametric analysis?

In generdl, if the count data are skewed, the mean count will be larger than the median count.

V alues between the median and mean count will switch from being “receiver” (potential gap)
unitsto being “donor” (potential patch) units. So, if the red-blue plot for the parametric analysis
shows moderate gaps and few patches, then the non-parametric analysis will display moderate
gaps and moderate patches. These are qualitative changes. They occur in addition to the purely
guantitative numerical changes in the data brought about by the transformation. It isimportant to
realise that, for a non-parametric analysis, the data change, and therefore the results must also
change.

Viewing output

Each output tabbed page consists of a scrollable text area with the corresponding edit toolbar.
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As with the Input Data Pane the actions performed by the buttons are as follows, in their order on
the toolbar:

B RIBASG G

1. Save As, 2. Copy, 3. Cut, 4. Paste, 5. Choose font, 6. Printer setup, 7. Print, and 8. Delete.

Save As:. This button allows you to save the currently displayed file to a new file name. The
input file or the output files may be saved using this button.

Copy: Copies the selected text to the clipboard.

Cut: Cutsthe selected text and copiesit to the clipboard.

Paste: Pastes text on the clipboard to the current cursor location.

Choose Font: Selects adisplay font for all of the input and output data panes.
Printer Setup: Opens the printer configuration dialog.

Print: Print immediately prints the contents of the currently selected data pane. The following
steps are suggested for printing output:

1. Select afont by using the Choose Font button or Edit/Font menu item. Note that the font
selected appliesto all output tabbed pages and printout.

2. Select the default printer by using either the Printer Setup button or the File/Printer Setup
menu item.

3. Select the Print button.

Delete: Deletes the file corresponding to the currently selected data pane from disk and clears
the contents of the data pane.

Several of the commands will also appear if you right-click in the text area of any of the data
panes.

3 Save As.. Cui+A

Selact Al
B2 Copy CisC
¥ cu CtrieX
@ Prnt. Cuf+P

& Deletefie Q+D



FAQ

FAQ

Frequently Asked Questions
What isall thisRBni and RBno stuff?

The original red-blue analysis software was written in Fortran 77, with bits and pieces of
Fortran IV and Fortran 90 code. It provided no user interface and read input directly from
Fortran file units 5 and 8 and wrote output directly to file units 6, 7, 9, 10, and 11.
Consequently the input files were named with 'RB' (Red-Blue), 'i* for input and the file unit:
RBni5.dat and RBni8.dat. The original program ran only if these input files were present

Similarly, the output file names contained an 'o’ for output and the file unit number:
RBno6.dat, RBno7.dat, RBno9.dat and RBno10.dat. Cluster.dat is an excerpt from RBno7.dat
containing the local cluster scores to simplify transferring the data to graphics packages and
other analyses. The original program worked only when these output files were absent
(existing versions couldn't be overwritten and the program crashed)

Why isthere so much output?

The original Red-Blue analysis program was written as much to study the mathematical
properties of Red-Blue analysis as it was to provide a means of analyzing data. The output
was made very detailed to show how the analysis performed on different data sets and
understand how the results reflected properties of the data. This meant, however, that the
results that were important to ecological researchers were difficult to extract, so specific
output to RBno10.dat and Cluster.dat was added.

Researchers have now created tools, macros and protocols to deal with the extensive output
and extract the crucial portions. Tradition now dictates continued production of the extensive
output, or these tools may be broken.

In any case, minimal output is satisfactory when an analysis goes well, but the extensive
output isstill essential to understanding unusual patterns in the data.

Why do | need a project folder? Why can't | pick the names and folder s of the output
files?

SadCore.dIl still outputs the four traditional RBno output files plus Cluster.dat. Whileit
would not be difficult to allow the user to choose a name for each of these files, running
multiple SADIE analyses and selecting six separate file names each time would become very
tedious. It would also be possible to write al of the output to asingle file, but this file would
be unwieldy. The simplest solution isto write all five filesto a project folder and organize
output from multiple analyses according to project folder names, rather than individual output
file names.

What isthe smallest sasmplesizel can analyze?

There has been no rigorous testing of minimum sample sizes for a SADIE analysis. Extensive
experience with small data sets suggests something in the range of 25-30 rows of dataisthe
practical minimum for reliable analysis. Certain spatial configurationsin small data sets can
also mean that the transportation algorithm at the heart of the SADIE red-blue method cannot
find aunique solution and the analysis will fail, often after displaying seemingly bizarre
results.
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If you do use small data sets, make use of the extensive output and study the results carefully.
What isthelargest ssmple size| can analyze?

The current version of SadCore.dll is designed to analyse up to 2000 rows of data. However,
it isworth noting that if you plan to use the output (i.e. Cluster.dat) asinput for SADIE
Association Analysis, the software for Association Analysis supports only 1000 rows of data.

When using large (>8007?) data sets, it is also worth checking the bottom of RBno6.dat for
error messages regarding 'arcs, which may indicate SadCore.dll is not capable of handling the
particular combination of sample size and spatial pattern.

My data are not integer s (counts). Can | still use SADIE analysis?

If you can get your head around the philosophical issues of having clusters of continuous
measures, such as, say, pH, rather than counts, then all you need to do is transform your data
from real numbers to integers and proceed as usual. In fact, this can be a useful way to detect
gpatial association between counts of a species and physical measuremtents. The variable
entered in the Count column of the input file does not need to be a count, but it does need to
be an integer.

| "'misplaced’ my original input file. Can | re-run an analysisfrom the project folder?

All of the information necessary to re-run a particular Red-Blue analysisis stored in the
RBno6.dat file. The easiest thing to do is to cut and paste the contents of the "X, Y, Count,
Ref. No'. table to a spreadsheet, delete the 'Ref. No." column and save the file as a Tab-
Separated or Comma-Separated text file to serve as your new input file.

The values of iseed and k5psim can also be obtained from RBno6.dat.

I've analyzed four 25-row data sets (n = 25) and although thel, are all different, the P-
valuesfor significance are all identical. | sther e something wrong?

When you run analyses on similar, small, identically-sized data sets, all with the same iseed,
P-values may indeed be identical across several analyses. Thisis avalid outcome of the
randomization tests used, but is suspicious-looking. In this case, use a differnet iseed to run
each data set and the P-values should then differ just slightly from each other.

| don't have/ can't afford/ don't want Golden Softwar e's Surfer® Software. Can | do
Red-Blue analysiswithout it? And do you guys get a commission from Golden Softwar €?

One of the most important features of SADIE analysisis the availability of local clustering
indices — a bit like a patch or gap membership score for each sampling point. Surfer® provides
arelatively simple means to interpolate, grid and contour map local clustering indices, along
with statistics to validate the interpolation method. The result is the nicely coloured,

contoured "Red-Blue" plot to visualize clustering in a data set. There are many other

statistical and GI'S packages that can perform interpolation and contour plotting. Also, if
visualization of the local clustering indicesis your primary concern, these can be plotted in
many different programs with alittle creative thinking. For example, plotting the absolute
value of the indices as two series (one for patches and one for gaps) of a'Bubble Plot' in
Excel® will often illustrate patch and gap sampling points very well.

Although we like Surfer very much, we are not affiliated with Golden Software in any way.
No fat brown envelopes stuffed with cash ever appear in our mailboxes as aresult of our
admiration of Surfer and we even have to pay full price for it just like everyone else.
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Licenses

SADIEShell

SADIEShell isa Graphical User Interface (GUI) to manage the input and output files and
perform Prof. Joe Perry's SADIE "Red-Blue" method of estimating spatial pattern.

SADIEShell is Copyright © 2008, Kelvin F. Conrad.

This program is free software: you can redistribute it and/or modify it under the terms of the
GNU General Public License as published by the Free Software Foundation, either version 3
of the License, or any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY:; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. Seethe GNU General Public License for more details.

Y ou should have received a copy of the GNU General Public License along with this
program. If not, see <http://www.gnu.org/licenses/>.

Y ou may contact Kelvin Conrad, the author of SADIEShell viae-mail at:
conradkf@hotmail.com

GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

Preamble

The GNU General Public Licenseis afree, copyleft license for software and other kinds of
works.

The licenses for most software and other practical works are designed to take away your
freedom to share and change the works. By contrast, the GNU General Public Licenseis
intended to guarantee your freedom to share and change all versions of a program--to make
sure it remains free software for all its users. We, the Free Software Foundation, use the
GNU General Public License for most of our software; it applies also to any other work
released this way by its authors. Y ou can apply it to your programs, too.
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When we speak of free software, we are referring to freedom, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free
software (and charge for them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new free programs, and that
you know you can do these things.

To protect your rights, we need to prevent others from denying you these rights or asking you
to surrender the rights. Therefore, you have certain responsibilitiesif you distribute copies of
the software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such aprogram, whether gratis or for afee, you must
pass on to the recipients the same freedoms that you received. Y ou must make sure that they,
too, receive or can get the source code. And you must show them these terms so they know
thelr rights.

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on
the software, and (2) offer you this License giving you legal permission to copy, distribute
and/or modify it.

For the developers and authors' protection, the GPL clearly explains that there is no warranty
for this free software. For both users and authors sake, the GPL requires that modified
versions be marked as changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the
software inside them, although the manufacturer can do so. Thisisfundamentally
incompatible with the aim of protecting users freedom to change the software. The
systematic pattern of such abuse occurs in the area of products for individuals to use, whichis
precisely where it is most unacceptable. Therefore, we have designed this version of the GPL
to prohibit the practice for those products. If such problems arise substantially in other
domains, we stand ready to extend this provision to those domainsin future versions of the
GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States should not allow
patents to restrict development and use of software on general-purpose computers, but in
those that do, we wish to avoid the special danger that patents applied to afree program could
make it effectively proprietary. To prevent this, the GPL assures that patents cannot be used
to render the program non-free.

The precise terms and conditions for copying, distribution and modification follow.

TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND
MODIFICATION

0. Definitions.
"This License" refersto version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of works, such as
semiconductor masks.

"The Program” refersto any copyrightable work licensed under this License. Each licenseeis
addressed as "you". "Licensees’ and "recipients’ may be individuals or organizations.
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To "modify" awork meansto copy from or adapt all or part of the work in afashion requiring
copyright permission, other than the making of an exact copy. Theresulting work iscalled a
"modified version” of the earlier work or awork "based on" the earlier work.

A "covered work" means either the unmodified Program or awork based on the Program.

To "propagate” awork means to do anything with it that, without permission, would make
you directly or secondarily liable for infringement under applicable copyright law, except
executing it on acomputer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the public, and in some
countries other activities aswell.

To "convey" awork means any kind of propagation that enables other parties to make or
receive copies. Mere interaction with a user through a computer network, with no transfer of
acopy, is not conveying.

An interactive user interface displays "Appropriate Legal Notices' to the extent that it
includes a convenient and prominently visible feature that (1) displays an appropriate
copyright notice, and (2) tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the work under this License,
and how to view a copy of thisLicense. If the interface presents alist of user commands or
options, such as amenu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for awork means the preferred form of the work for making modifications
toit. "Object code" means any non-source form of awork.

A "Standard Interface” means an interface that either is an official standard defined by a
recognized standards body, or, in the case of interfaces specified for a particular programming
language, one that is widely used among devel opers working in that language.

The"System Libraries’ of an executable work include anything, other than the work as a
whole, that (a) isincluded in the normal form of packaging a Maor Component, but which is
not part of that Mg or Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an implementation is
available to the public in source code form. A "Major Component”, in this context, means a
major essential component (kernel, window system, and so on) of the specific operating
system (if any) on which the executable work runs, or a compiler used to produce the work, or
an object code interpreter used to run it.

The "Corresponding Source" for awork in object code form means all the source code needed
to generate, install, and (for an executable work) run the object code and to modify the work,
including scriptsto control those activities. However, it does not include the work's System
Libraries, or general-purpose tools or generally available free programs which are used
unmodified in performing those activities but which are not part of the work. For example,
Corresponding Source includes interface definition files associated with source files for the
work, and the source code for shared libraries and dynamically linked subprograms that the
work is specifically designed to require, such as by intimate data communication or control
flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically
from other parts of the Corresponding Source.
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The Corresponding Source for awork in source code form is that same work.
2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program,
and are irrevocable provided the stated conditions are met. This License explicitly affirms
your unlimited permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its content, constitutes a
covered work. This License acknowledges your rights of fair use or other equivalent, as
provided by copyright law.

Y ou may make, run and propagate covered works that you do not convey, without conditions
so long as your license otherwise remainsin force. Y ou may convey covered works to others
for the sole purpose of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with the terms of this
License in conveying al material for which you do not control copyright. Those thus making
or running the covered works for you must do so exclusively on your behalf, under your
direction and control, on terms that prohibit them from making any copies of your
copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated
below. Sublicensing is not allowed; section 10 makes it unnecessary.

3. Protecting Users Legal Rights From Anti-Circumvention L aw.

No covered work shall be deemed part of an effective technological measure under any
applicable law fulfilling obligations under article 11 of the WIPO copyright treaty adopted on
20 December 1996, or similar laws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid circumvention of
technol ogical measures to the extent such circumvention is effected by exercising rights under
this License with respect to the covered work, and you disclaim any intention to limit
operation or modification of the work as a means of enforcing, against the work's users, your
or third parties legal rightsto forbid circumvention of technological measures.

4. Conveying Verbatim Copies.

Y ou may convey verbatim copies of the Program's source code as you receiveit, in any
medium, provided that you conspicuously and appropriately publish on each copy an
appropriate copyright notice; keep intact all notices stating that this License and any non-
permissive terms added in accord with section 7 apply to the code; keep intact all notices of
the absence of any warranty; and give all recipients a copy of this License along with the
Program.

Y ou may charge any price or no price for each copy that you convey, and you may offer
support or warranty protection for afee.

5. Conveying Modified Source Versions.

Y ou may convey awork based on the Program, or the modifications to produce it from the
Program, in the form of source code under the terms of section 4, provided that you also meet
all of these conditions:

a) The work must carry prominent notices stating that you modified it, and giving a
relevant date.
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b) The work must carry prominent notices stating that it is released under this License
and any conditions added under section 7. This requirement modifies the requirement
in section 4 to "keep intact all notices'.

¢) You must license the entire work, as awhole, under this License to anyone who
comes into possession of acopy. This License will therefore apply, along with any
applicable section 7 additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. This License gives no permission to license the
work in any other way, but it does not invalidate such permission if you have
separately received it.

d) If the work has interactive user interfaces, each must display Appropriate Legal
Notices, however, if the Program has interactive interfaces that do not display
Appropriate Legal Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent works, which are not
by their nature extensions of the covered work, and which are not combined with it such asto
form alarger program, in or on avolume of a storage or distribution medium, is called an
"aggregate” if the compilation and its resulting copyright are not used to limit the access or
legal rights of the compilation’s users beyond what the individual works permit. Inclusion of
acovered work in an aggregate does not cause this License to apply to the other parts of the

aggregate.
6. Conveying Non-Sour ce Forms.

Y ou may convey acovered work in object code form under the terms of sections 4 and 5,
provided that you also convey the machine-readable Corresponding Source under the terms of
this License, in one of these ways:

a) Convey the object codein, or embodied in, a physical product (including a physical
distribution medium), accompanied by the Corresponding Source fixed on a durable
physical medium customarily used for software interchange.

b) Convey the object code in, or embodied in, a physical product (including a physical
distribution medium), accompanied by awritten offer, valid for at least three years and
valid for aslong as you offer spare parts or customer support for that product model, to
give anyone who possesses the object code either (1) a copy of the Corresponding
Source for al the software in the product that is covered by this License, on adurable
physical medium customarily used for software interchange, for a price no more than
your reasonable cost of physically performing this conveying of source, or (2) access
to copy the Corresponding Source from a network server at no charge.

c¢) Convey individual copies of the object code with a copy of the written offer to
provide the Corresponding Source. This alternative is allowed only occasionally and
noncommercially, and only if you received the object code with such an offer, in
accord with subsection 6b.

d) Convey the object code by offering access from a designated place (gratis or for a
charge), and offer equivalent access to the Corresponding Source in the same way
through the same place at no further charge. Y ou need not require recipients to copy
the Corresponding Source along with the object code. If the place to copy the object
code is anetwork server, the Corresponding Source may be on a different server
(operated by you or athird party) that supports equivalent copying facilities, provided
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you maintain clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the Corresponding Source,
you remain obligated to ensure that it is available for as long as needed to satisfy these
requirements.

€) Convey the object code using peer-to-peer transmission, provided you inform other
peers where the object code and Corresponding Source of the work are being offered
to the general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded from the
Corresponding Source as a System Library, need not be included in conveying the object code
work.

A "User Product” is either (1) a"consumer product”, which means any tangible personal
property which is normally used for personal, family, or household purposes, or (2) anything
designed or sold for incorporation into a dwelling. In determining whether a product is a
consumer product, doubtful cases shall be resolved in favor of coverage. For a particular
product received by a particular user, "normally used” refersto atypical or common use of
that class of product, regardless of the status of the particular user or of the way in which the
particular user actually uses, or expects or is expected to use, the product. A product isa
consumer product regardless of whether the product has substantial commercial, industrial or
non-consumer uses, unless such uses represent the only significant mode of use of the
product.

"Installation Information” for a User Product means any methods, procedures, authorization
keys, or other information required to install and execute modified versions of a covered work
in that User Product from a modified version of its Corresponding Source. The information
must suffice to ensure that the continued functioning of the modified object code isin no case
prevented or interfered with solely because modification has been made.

If you convey an object code work under this section in, or with, or specifically for usein, a
User Product, and the conveying occurs as part of a transaction in which the right of
possession and use of the User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the Corresponding Source
conveyed under this section must be accompanied by the Installation Information. But this
requirement does not apply if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not include a requirement to
continue to provide support service, warranty, or updates for awork that has been modified or
installed by the recipient, or for the User Product in which it has been modified or installed.
Access to a network may be denied when the modification itself materially and adversely
affects the operation of the network or violates the rules and protocols for communication
across the network.

Corresponding Source conveyed, and Installation Information provided, in accord with this
section must bein aformat that is publicly documented (and with an implementation
available to the public in source code form), and must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.
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"Additional permissions” are terms that supplement the terms of this License by making
exceptions from one or more of its conditions. Additional permissions that are applicable to
the entire Program shall be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions apply only to part of the
Program, that part may be used separately under those permissions, but the entire Program
remains governed by this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option remove any additional
permissions from that copy, or from any part of it. (Additional permissions may be written to
require their own removal in certain cases when you modify the work.) Y ou may place
additional permissions on material, added by you to a covered work, for which you have or
can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work,
you may (if authorized by the copyright holders of that material) supplement the terms of this
License with terms:

a) Disclaiming warranty or limiting liability differently from the terms of sections 15
and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or author attributions in
that material or in the Appropriate Legal Notices displayed by works containing it; or

c¢) Prohibiting misrepresentation of the origin of that material, or requiring that
modified versions of such material be marked in reasonable ways as different from the
original version; or

d) Limiting the use for publicity purposes of names of licensors or authors of the
material; or

€) Declining to grant rights under trademark law for use of some trade names,
trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that material by anyone who
conveys the material (or modified versions of it) with contractual assumptions of
liability to the recipient, for any liability that these contractual assumptions directly
impose on those licensors and authors.

All other non-permissive additional terms are considered "further restrictions" within the
meaning of section 10. If the Program as you received it, or any part of it, contains a notice
stating that it is governed by this License along with aterm that is a further restriction, you
may remove that term. If alicense document contains a further restriction but permits
relicensing or conveying under this License, you may add to a covered work material
governed by the terms of that license document, provided that the further restriction does not
survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you must place, in the relevant
source files, a statement of the additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the form of a separately
written license, or stated as exceptions; the above requirements apply either way.

8. Termination.
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Y ou may not propagate or modify a covered work except as expressly provided under this
License. Any attempt otherwise to propagate or modify it isvoid, and will automatically
terminate your rights under this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your license from a particular
copyright holder isreinstated (a) provisionally, unless and until the copyright holder explicitly
and finally terminates your license, and (b) permanently, if the copyright holder fails to notify
you of the violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder isreinstated permanently if the
copyright holder notifies you of the violation by some reasonable means, thisisthe first time
you have received notice of violation of this License (for any work) from that copyright
holder, and you cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who
have received copies or rights from you under thisLicense. If your rights have been
terminated and not permanently reinstated, you do not qualify to receive new licenses for the
same material under section 10.

9. Acceptance Not Required for Having Copies.

Y ou are not required to accept this License in order to receive or run a copy of the Program.
Ancillary propagation of a covered work occurring solely as a consequence of using peer-to-
peer transmission to receive a copy likewise does not require acceptance. However, nothing
other than this License grants you permission to propagate or modify any covered work.
These actions infringe copyright if you do not accept this License. Therefore, by modifying
or propagating a covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically receives alicense from the
original licensors, to run, modify and propagate that work, subject to thisLicense. You are
not responsible for enforcing compliance by third parties with this License.

An "entity transaction" is atransaction transferring control of an organization, or substantially
all assets of one, or subdividing an organization, or merging organizations. If propagation of
acovered work results from an entity transaction, each party to that transaction who receives
acopy of the work also receives whatever licenses to the work the party's predecessor in
interest had or could give under the previous paragraph, plus aright to possession of the
Corresponding Source of the work from the predecessor in interest, if the predecessor has it or
can get it with reasonabl e efforts.

Y ou may not impose any further restrictions on the exercise of the rights granted or affirmed
under thisLicense. For example, you may not impose alicense fee, royalty, or other charge
for exercise of rights granted under this License, and you may not initiate litigation (including
across-claim or counterclaim in alawsuit) alleging that any patent claim isinfringed by
making, using, selling, offering for sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this License of the Program or
awork on which the Program is based. The work thus licensed is called the contributor's
“contributor version".
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A contributor's "essential patent claims" are all patent claims owned or controlled by the
contributor, whether already acquired or hereafter acquired, that would be infringed by some
manner, permitted by this License, of making, using, or selling its contributor version, but do
not include claims that would be infringed only as a consequence of further modification of
the contributor version. For purposes of this definition, "control™ includes the right to grant
patent sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the
contributor's essential patent claims, to make, use, sell, offer for sale, import and otherwise
run, modify and propagate the contents of its contributor version.

In the following three paragraphs, a " patent license" is any express agreement or commitment,
however denominated, not to enforce a patent (such as an express permission to practice a
patent or covenant not to sue for patent infringement). To "grant” such a patent licenseto a
party means to make such an agreement or commitment not to enforce a patent against the
party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding
Source of the work is not available for anyone to copy, free of charge and under the terms of
this License, through a publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so available, or (2) arrange to
deprive yourself of the benefit of the patent license for this particular work, or (3) arrange, in
amanner consistent with the requirements of this License, to extend the patent license to
downstream recipients. "Knowingly relying" means you have actual knowledge that, but for
the patent license, your conveying the covered work in acountry, or your recipient's use of the
covered work in a country, would infringe one or more identifiable patentsin that country that
you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrangement, you convey, or
propagate by procuring conveyance of, a covered work, and grant a patent license to some of
the parties receiving the covered work authorizing them to use, propagate, modify or convey a
specific copy of the covered work, then the patent license you grant is automatically extended
to all recipients of the covered work and works based on it.

A patent license is "discriminatory” if it does not include within the scope of its coverage,
prohibits the exercise of, or is conditioned on the non-exercise of one or more of the rights
that are specifically granted under thisLicense. Y ou may not convey a covered work if you
are a party to an arrangement with athird party that isin the business of distributing software,
under which you make payment to the third party based on the extent of your activity of
conveying the work, and under which the third party grants, to any of the parties who would
receive the covered work from you, a discriminatory patent license (a) in connection with
copies of the covered work conveyed by you (or copies made from those copies), or (b)
primarily for and in connection with specific products or compilations that contain the
covered work, unless you entered into that arrangement, or that patent license was granted,
prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any implied license or
other defenses to infringement that may otherwise be available to you under applicable patent
law.

12. No Surrender of Others Freedom.
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If conditions are imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from the conditions of this
License. If you cannot convey a covered work so asto satisfy simultaneously your
obligations under this License and any other pertinent obligations, then as a consequence you
may not convey it at al. For example, if you agree to terms that obligate you to collect a
royalty for further conveying from those to whom you convey the Program, the only way you
could satisfy both those terms and this License would be to refrain entirely from conveying
the Program.

13. Usewith the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine
any covered work with awork licensed under version 3 of the GNU Affero General Public
License into a single combined work, and to convey the resulting work. The terms of this
License will continue to apply to the part which is the covered work, but the special
requirements of the GNU Affero General Public License, section 13, concerning interaction
through a network will apply to the combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of the GNU General
Public License from timeto time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies that a certain
numbered version of the GNU General Public License "or any later version” appliesto it, you
have the option of following the terms and conditions either of that numbered version or of
any later version published by the Free Software Foundation. If the Program does not specify
aversion number of the GNU General Public License, you may choose any version ever
published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future versions of the GNU General
Public License can be used, that proxy's public statement of acceptance of aversion
permanently authorizes you to choose that version for the Program.

Later license versions may give you additional or different permissions. However, no
additional obligations are imposed on any author or copyright holder as aresult of your
choosing to follow alater version.

15. Disclaimer of Warranty.

THERE ISNO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS
IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE
RISK ASTO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH
YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.
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IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO
MODIFIES AND/OR CONVEY S THE PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH
ANY OTHER PROGRAMYS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above cannot be given local
legal effect according to their terms, reviewing courts shall apply local law that most closely
approximates an absolute waiver of all civil liability in connection with the Program, unless a
warranty or assumption of liability accompanies a copy of the Program in return for afee.

END OF TERMS AND CONDITIONS

SadCore.dll

SadCore.dll isalibrary which performs the mathematical calculationsto perform Prof. Joe
Perry's SADIE "Red-Blue" method of estimating spatial pattern. It performs the core
calculations of SADIEShell. SadCore.dll is Copyright © 2008, Kelvin F. Conrad and Joe N.
Perry.

Thislibrary isfree software: you can redistribute it and/or modify it under the terms of the
GNU Lesser General Public License as published by the Free Software Foundation, either
version 3 of the License, or any later version.

Thislibrary is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY ; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. Seethe GNU Lesser General Public License for more
details.

Y ou should have received a copy of the GNU Lesser General Public License along with this
program. If not, see <http://www.gnu.org/licenses/>.

Y ou may contact Kelvin Conrad, the author of SadCore.dll viae-mail at:
conradkf @hotmail.com

GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>
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Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions
of version 3 of the GNU General Public License, supplemented by the additional permissions
listed below.

0. Additional Definitions.

Asused herein, "this License" refersto version 3 of the GNU Lesser General Public License,
and the "GNU GPL" refersto version 3 of the GNU General Public License.

"The Library" refers to a covered work governed by this License, other than an Application or
a Combined Work as defined below.

An"Application” is any work that makes use of an interface provided by the Library, but
which is not otherwise based on the Library. Defining a subclass of a class defined by the
Library is deemed a mode of using an interface provided by the Library.

A "Combined Work" isawork produced by combining or linking an Application with the
Library. The particular version of the Library with which the Combined Work was made is
also caled the "Linked Version".

The "Minimal Corresponding Source” for a Combined Work means the Corresponding
Source for the Combined Work, excluding any source code for portions of the Combined
Work that, considered in isolation, are based on the Application, and not on the Linked
Version.

The "Corresponding Application Code" for a Combined Work means the object code and/or
source code for the Application, including any data and utility programs needed for
reproducing the Combined Work from the Application, but excluding the System Libraries of
the Combined Work.

1. Exception to Section 3 of the GNU GPL.

Y ou may convey acovered work under sections 3 and 4 of this License without being bound
by section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, afacility refersto afunction
or data to be supplied by an Application that uses the facility (other than as an argument
passed when the facility isinvoked), then you may convey a copy of the modified version:

a) under this License, provided that you make a good faith effort to ensure that, in the
event an Application does not supply the function or data, the facility still operates,
and performs whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of this License
applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header filethat is
part of the Library. Y ou may convey such object code under terms of your choice, provided
that, if the incorporated material isnot limited to numerical parameters, data structure layouts
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and accessors, or small macros, inline functions and templates (ten or fewer linesin length),
you do both of the following:

a) Give prominent notice with each copy of the object code that the Library isused in
it and that the Library and its use are covered by this License.

b) Accompany the object code with a copy of the GNU GPL and this license
document.

4. Combined Works.

Y ou may convey a Combined Work under terms of your choice that, taken together,
effectively do not restrict modification of the portions of the Library contained in the
Combined Work and reverse engineering for debugging such modifications, if you also do
each of the following:

a) Give prominent notice with each copy of the Combined Work that the Library is
used in it and that the Library and its use are covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and this license
document.

c¢) For a Combined Work that displays copyright notices during execution, include the
copyright notice for the Library among these notices, as well as a reference directing
the user to the copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this License, and the
Corresponding Application Code in aform suitable for, and under terms that permit, the
user to recombine or relink the Application with a modified version of the Linked
Version to produce a modified Combined Work, in the manner specified by section 6 of
the GNU GPL for conveying Corresponding Source.

1) Use asuitable shared library mechanism for linking with the Library. A suitable
mechanism is one that (&) uses at run time a copy of the Library already present on the
user's computer system, and (b) will operate properly with amodified version of the
Library that isinterface-compatible with the Linked Version.

€) Provide Installation Information, but only if you would otherwise be required to
provide such information under section 6 of the GNU GPL, and only to the extent that
such information is necessary to install and execute a modified version of the
Combined Work produced by recombining or relinking the Application with a
modified version of the Linked Version. (If you use option 4d0, the Installation
Information must accompany the Minimal Corresponding Source and Corresponding
Application Code. If you use option 4d1, you must provide the Installation Information
in the manner specified by section 6 of the GNU GPL for conveying Corresponding
Source.)

5. Combined Libraries.

You may place library facilities that are awork based on the Library side by sidein asingle
library together with other library facilities that are not Applications and are not covered by

this License, and convey such acombined library under terms of your choice, if you do both
of the following:
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a) Accompany the combined library with a copy of the same work based on the
Library, uncombined with any other library facilities, conveyed under the terms of this
License.

b) Give prominent notice with the combined library that part of it isawork based on
the Library, and explaining where to find the accompanying uncombined form of the
same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU L esser
Genera Public License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it
specifies that a certain numbered version of the GNU Lesser General Public License "or any
later version” appliesto it, you have the option of following the terms and conditions either of
that published version or of any later version published by the Free Software Foundation. If
the Library as you received it does not specify aversion number of the GNU Lesser General
Public License, you may choose any version of the GNU Lesser General Public License ever
published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of
the GNU Lesser General Public License shall apply, that proxy's public statement of
acceptance of any version is permanent authorization for you to choose that version for the
Library.

Documentation

Thiswork is licensed under the Creative Commons Attribution-Noncommercial-Share Alike 2.5
Canada License. To view acopy of thislicense, visit http://creativecommons.org/licenses/by-nc-
sal2.5/cal or send aletter to Creative Commons, 171 Second Street, Suite 300, San Francisco,
Cadlifornia, 94105, USA.

You are free:
to Share — to copy, distribute and transmit the work
to Remix — to adapt the work
Under the following conditions:

Attribution. You must attribute the work in the manner specified by the author or licensor
(but not in any way that suggests that they endorse you or your use of the work).

Noncommercial. You may not use thiswork for commercia purposes.
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Share Alike. If you alter, transform, or build upon this work, you may distribute the resulting
work only under the same or similar licence to this one.

For any reuse or distribution, you must make clear to others the licence terms of this work.
Any of the above conditions can be waived if you get permission from the copyright holder.
The author's moral rights are retained in this licence.

Disclaimer

The Commons Deed is not alicence. It is simply a handy reference for understanding the
Legal Code (the full license) — it is a human-readable expression of some of its key terms.
Think of it as the user-friendly interface to the Legal Code beneath. This Deed itself has no
legal value, and its contents do not appear in the actual licence.

Creative Commonsis not alaw firm and does not provide legal services. Distributing of,
displaying of, or linking to this Commons Deed does not create a solicitor-client relationship.

Your fair dealing and other rightsarein no way affected by the above.
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