
1Performance Assessment Community of Practice • 25 – 26 May 2011

John Tauxe

Neptune and Company



2Performance Assessment Community of Practice • 25 – 26 May 2011

Presentation Topics

• Coding
• User Interface

• Communicating Concepts

• Documentation
• Decision Making

Transparency is important in...
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FUNCTION BESSI(N,X)
PARAMETER(IACC=40,BIGNO=1.0E10,BIGNI=1.0E-10)
IF (N.LT.2) PAUSE 'bad argument N in BESSI'
TOX=2.0/X
BIP=0.0
BI=1.0
BESSI=0.
M=2*((N+INT(SQRT(FLOAT(IACC*N)))))
DO 11 J=M,1,-1

BIM=BIP+FLOAT(J)*TOX*BI
BIP=BI
BI=BIM
IF (ABS(BI).GT.BIGNO) THEN

BESSI=BESSI*BIGNI
BI=BI*BIGNI
BIP=BIP*BIGNI

ENDIF
IF (J.EQ.N) BESSI=BIP

11    CONTINUE
BESSI=BESSI*BESSI0(X)/BI
RETURN
END

#include <math.h>
#define ACC 40.0
#define BIGNO 1.0e10
#define BIGNI 1.0e-10
float bessi(n,x)
int n;
float x;
{

int j;
float bi,bim,bip,tox,ans;
float bessi0();
void nrerror();
if (n < 2) nrerror("Index n less than 2 in BESSI");
if (x == 0.0)

return 0.0;
else {

tox=2.0/fabs(x);
bip=ans=0.0;
bi=1.0;
for (j=2*(n+(int) sqrt(ACC*n));j>0;j--) {

bim=bip+j*tox*bi;
bip=bi;
bi=bim;
if (fabs(bi) > BIGNO) {

ans *= BIGNI;
bi *= BIGNI;
bip *= BIGNI;

}
if (j == n) ans=bip;

}
ans *= bessi0(x)/bi;
return  x < 0.0 && n%2 == 1 ? -ans : ans;

}
}
#undef ACC
#undef BIGNO
#undef BIGNI

Transparency in Coding
This is opaque code:

with apologies to Numerical Recipes
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Transparency in Coding
This is commented code: Remember ASCII art?

*   So for the purposes of this DarcyTrack function, the elemental 
*      cell over which calculations are done must be a quarter 
*      of the original GRID cells, to ensure uniform properties 
*      over the cell area:
*
*          +---|---+---|---+---|---+---|---+
*          |   |   |   |   |   |   |   |   |
*          |---O---|---O---|---O---|---O---|
*          |   |   |   |   |   |   |   |   |
*          +---|---+---|---+---|---+---|---+
*          |   |   |   |   |   |   |   |   |
*          |---O---|---O---|---O---|---O---|
*          |   |   |   |   |   |   |   |   |
*          +---|---+---|---+---|---+---|---+
*
*              |-------|           |---|
*              cell size         edge size
*
*   Notes on orientation: (This is a square GRID cell)
*
*     Ymax +-----------------------+       pt.x and pt.y are in real 
*          |                       |           coordinates
*          |                       |
*          |                       |       Xmin, Xmax, Ymin, Ymax are
*          |                       |           in real coordinates,
*          |                       |           and are the limits of
*     pt.y + iY       + pt         |           the grid, as stored 
*          |                       |           in the global  
*          |                       |           variable dfWinbox
*          |                       |
*          |                       |       iX and iY are cell column 
*          |          iX           |           (left to right) and 
*     Ymin +----------+------------+           row (top to bottom)
*        Xmin        pt.x        Xmax
*



5Performance Assessment Community of Practice • 25 – 26 May 2011

A sample parameter file.
0
30
100
0
4
100
2
10
1
0.005
10
1
0.01
1
0.1
0.01
1.0
1
0.5
0.01
2
0.01
0.005
20
0.3

A sample output file.
3
1 100
5 100
5 100
0.00E+000 1.04E-003 7.12E-004 5.22E-004 3.98E-004 3.10E-004 
4.00E-002 1.04E-003 7.10E-004 5.22E-004 3.98E-004 3.10E-004 
8.00E-002 1.03E-003 7.06E-004 5.19E-004 3.96E-004 3.09E-004 
1.20E-001 1.01E-003 6.99E-004 5.15E-004 3.94E-004 3.08E-004 
1.60E-001 9.93E-004 6.89E-004 5.10E-004 3.91E-004 3.06E-004 
2.00E-001 9.64E-004 6.77E-004 5.03E-004 3.87E-004 3.03E-004 
2.40E-001 9.31E-004 6.62E-004 4.95E-004 3.82E-004 3.00E-004 
2.80E-001 8.93E-004 6.45E-004 4.86E-004 3.76E-004 2.96E-004 
3.20E-001 8.51E-004 6.26E-004 4.75E-004 3.70E-004 2.92E-004 
3.60E-001 8.06E-004 6.05E-004 4.64E-004 3.62E-004 2.87E-004 
4.00E-001 7.59E-004 5.82E-004 4.51E-004 3.54E-004 2.82E-004 
4.40E-001 7.09E-004 5.58E-004 4.37E-004 3.46E-004 2.77E-004 
4.80E-001 6.59E-004 5.33E-004 4.23E-004 3.37E-004 2.71E-004 
5.20E-001 6.08E-004 5.06E-004 4.07E-004 3.27E-004 2.64E-004 
5.60E-001 5.58E-004 4.80E-004 3.92E-004 3.17E-004 2.57E-004 
6.00E-001 5.08E-004 4.52E-004 3.75E-004 3.07E-004 2.50E-004 
6.40E-001 4.60E-004 4.25E-004 3.58E-004 2.96E-004 2.43E-004 
6.80E-001 4.14E-004 3.98E-004 3.41E-004 2.85E-004 2.36E-004 
7.20E-001 3.70E-004 3.71E-004 3.24E-004 2.74E-004 2.28E-004 
7.60E-001 3.29E-004 3.44E-004 3.07E-004 2.62E-004 2.20E-004 
8.00E-001 2.90E-004 3.18E-004 2.90E-004 2.50E-004 2.12E-004 
8.40E-001 2.55E-004 2.93E-004 2.73E-004 2.39E-004 2.04E-004 
8.80E-001 2.22E-004 2.68E-004 2.56E-004 2.27E-004 1.96E-004 
9.20E-001 1.92E-004 2.45E-004 2.40E-004 2.16E-004 1.87E-004 
9.60E-001 1.65E-004 2.23E-004 2.24E-004 2.04E-004 1.79E-004 
1.00E+000 1.41E-004 2.02E-004 2.08E-004 1.93E-004 1.71E-004 
1.04E+000 1.20E-004 1.82E-004 1.93E-004 1.82E-004 1.63E-004 
1.08E+000 1.01E-004 1.64E-004 1.79E-004 1.71E-004 1.55E-004 
1.12E+000 8.50E-005 1.47E-004 1.65E-004 1.61E-004 1.47E-004 
1.16E+000 7.08E-005 1.31E-004 1.52E-004 1.50E-004 1.39E-004 
1.20E+000 5.86E-005 1.16E-004 1.39E-004 1.40E-004 1.31E-004 ... 

Transparency in the User Interface
Old school UI design: Text



6Performance Assessment Community of Practice • 25 – 26 May 2011

Transparency in the User Interface
Better UI design: Graphical forms and output
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Transparency in the User Interface
Even better UI design: Interactive tools
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Transparency in Concepts

Given a maximum depth 
zmax and a shape parameter 
b, the fraction f of roots 
(or burrows) above any 
depth z is given by

A simple illustration can aid explanation 



9Performance Assessment Community of Practice • 25 – 26 May 2011

Transparency in Concepts
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Transparency in Concepts
Modeling tools can be described
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Transparency in Concepts
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Transparency in Documentation

Models should be ...
• readable,
• traceable,
• supported, and
• informative.
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Readability
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Traceability Within the Model
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Traceability Outside the Model
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Model Support

Models support can include ...
• internal documentation

(text, figures, equations, links),
• external documentation

(white papers, literature, data),
• external studies (other models), and
• regulatory guidance.
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Bringing it Together
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Bringing it Together

Sometimes simply organizing the 
appearance of calculations can 
help in communicating their role.
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Bringing it Together
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Transparency in Decision Making

Decision makers must  ...
• answer to science,
• answer to the law,
• answer to the public,
• live with uncertainty, and
• sleep at night.

Performance Assessment should help in all these aspects.

Decision makers include  ...
• regulators   • site operators
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Science
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Public
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Law and Regulation
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Uncertainty
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Conscience
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