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      Using the Expertool Platform – Overview for Modelers
1 Introduction

1.1 Who should use Expertool?
The Expertool platform is optimized for senior professionals and scientists who are experienced in analyzing and/or modeling complex problems and domains.  The environment is totally abstract, and therefore without disciplinary bias, and the neural architecture is not subject to the methodological constraints of traditional modeling tools.  Modeling is point-and-click/data entry – no coding required. (See the Appendix for a formal definition of the available functions and format for quantitative formulas.)
Common modeling tools and technologies are illustrated below on axes that represent their capability limitations and tradeoffs.  Each axis represents a modeling capability continuum, and each continuum is independent. The box represents the general limits of traditional technologies along the continuums. The ovals inside the box illustrate the approximate constraints of the specified methods (Interaction Scope is a significant capability gap that is common to traditional technologies). The Expertool Platform is not constrained by any of the illustrated limitations.
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The elimination of common modeling constraints (Expertool Capability oval) does come with a tradeoff – at least the leader of the modeling effort must be an abstract thinker. 
1.2 Software Overview
1.2.1  Technical Specification

Platform:   .Net 3.51 Framework

Excel updates:   Office 2003, 2007, 2010

External integration API:   .Net 3.51 library

Expertool Model Builder:   Windows (XP, Vista, 7) desktop application

Expertool Viewer:   Windows (XP, Vista, 7) desktop application

Model files:   custom format

Saved analysis files:   custom format
1.2.2 Application Architecture

The core of the application architecture is the modeling and analysis engine that enables the unique capabilities, as diagrammed below:
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A model builder interface facilitates the definition of model content, structure and behavior, creating a model file.  A viewer interface allows the dynamic navigation of the model, creating outputs as specified in the defined behaviors and saving the analysis state to a file to be reproduced if desired.

Via the API, Expertool models can be integrated into external processes and solutions. The data structure, rules and functional use cases of relational, hierarchical and workflow engine applications can be replicated in the Expertool neural architecture.  Functional capabilities of external systems can be enhanced by adding an embedded model to deliver complex services beyond the capacity of the traditional technologies.  
As long as the target operating system supports .Net, developers only need to replicate in the host environment the Viewer use cases that are required by their solution.  Model files built in the Windows Modeler can be ported with the engine.
2 Basic Model Construction

Building an Expertool model involves four core activities:

1. Define the content
2. Architect the context 

3. Define relationships 
4. Define interactions 
2.1 Modeling Overview
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2.2 Core Modeling Features and Tools

2.2.1 Modeling Wizard

Once data is loaded, the modeling wizard can automatically implement an array of design patterns, individually or in modeler-selected combinations.  These patterns include:

· Identify and link potentially relevant data

· Narrow by multiple parameters

· Display common factors

· Discover relational data

· Create categories from unique values

2.2.2 Linksets

A linkset specifies relationships between two classes at the object level.  These relationships are:

· One-to-one, one-to-many or many-to-many

· Neutral as to direction (direction is specified in Levels architecture)

· Reusable – A relationship can be applied differently in different levels
Linksets are used to specify relationships that are inherent and abstract, and are therefore context independent (contextual behavior of the links is defined in Levels architecture and Linkset Application). There is no limit to the number of linksets that can be defined between any two classes, and relationships within a class are defined as a linkset between a class and itself.

2.2.3 Class Categories
A class Category defines a subset of the class so that it can be linked to as if it were a single object.  During the Link Set definition process, defined categories appear at the end of the list of objects in the class, so that each link made to or from a category automatically cascades to all the member objects.  Since the categories are linking aids, and not additional objects in the class, they do not appear in the Expertool Viewer when the user loads the model.
Membership of objects in the category is based on the value (quantitative or qualitative) of one or more attributes.

· For multiple-attribute categories, all defined conditions must be true for the object to belong.
· For all field types, the value can be expressed as a range
.  
· For the text field type, the value can be expressed as a range, a substring or both (if both are defined, all defined conditions must be true for the object to belong).
The links will change automatically when the class data updates include changes in the relevant attribute values.  

2.2.4 Levels

Levels are constructed to frame the analysis process, and to define the context for implementing the information classes in a specific model.  A given class may be implemented in various Levels, and will behave differently in each location as driven by modeler decisions as to the level’s placement, properties, linkset application options and defined interactions.
As the term “Levels” suggests, the neural algorithm is unidirectional, parsing the content from the top down in the order that the Levels are placed in the Levels window of the main Expertool Model Builder interface.

An analysis process can start at any Level, can skip levels, and multiple starting Levels at the same level of abstraction can be defined.  Round-trip analysis and simulation processes can be defined using an array of user-guided and/or automatic methods.  
2.2.5 Quantitative Node Outputs

When a data class is implemented in a level, each object in the class becomes a node in the model network.  For the nodes in each level, an unlimited number of expressions can be defined to create outputs.  Node Outputs are dynamic attributes that are calculated during model utilization or analysis, and can also serve as inputs to summaries, level categories, and quantitative loop-back and simulation methods.
2.2.6 Level Summaries

For each Level in the model, an unlimited number of expressions can be defined to execute functions across the node outputs within the level.  Summaries are dynamic attributes that are calculated during model utilization or analysis.

2.2.7 Level Categories

A level category defines a subset of the level that that can be linked to as if the subset were a single object.  Membership in the subset is based on the output of a formula.
2.2.7 Specific Links
Specific links define relationships between nodes or categories, and may be used to specify refinements or exceptions to the relationships defined in the Link Sets.  An unlimited number of links can be defined from a selected object to objects in any of the preceding or following levels, but the effect of the links will always propagate downward (left to right).
2.2.9 Scenario Links

Scenario links are used to define a set of source nodes that when all are activated (indicated and selected), the defined link type impacts a single target node or category.  The nodes in the scenario can be from any number of levels above (that precede) the level of the target node.

2.2.10 Quantitative Loopback
A quantitative loop-back allows for iterative simulation of feedback loops.  When the simulation is run in the Viewer, the user has the option of evaluating the various nodes in the level in serial or in parallel. If the simulation is run in serial, the order of the nodes in the level (determined by the order of the objects in the class) will frame the final result. This is the only circumstance in which the order of the objects in a class impacts the analysis results.  If the simulation is run in parallel, the inter-cycle interactions will produce a stochastic output.
3 Appendix
Quantitative Formula Definition

· Formula Rules
( ) - Arithmetic or literal function

[ ] – Static data represented as Field Index as of parse (Node Outputs Only)

{ } – Summary function

{$ }– Summary function on selected nodes only
Arithmetic Functions

· Binary Functions

Format: (Function Operator Function)

Example: ((10)+[3]) Adds ten to the value of field 3.

+ Addition / Boolean OR

- Subtraction

* Multiplication / Boolean AND

/ Division

\ Integer Division

% Modulus

^ Power

L Logarithm (Second number is base).

> Greater Than

< Less Than

= Equals

· Unary Functions

Format: (Operator Function)

Example: (!(1)) Roundabout way of saying false.

! Boolean NOT

S Trigonometric Sine

C Trigonometric Cosine

s Inverse Sine

c Inverse Cosine

t Inverse Tangent

(Note: Tangent and inverse functions are not included because they are not elementary.)

· Mathematical Constants

P Pi

e e

1 True

0 False

· Symbols in numeric literals.

. Decimal point

, Decimal point (Europe)

- Negative

Summary Functions

Note: All indexes are at time of parsing.  The Identity link set is represented by the “&” symbol. Symmetrical link sets assume left is source unless preceded by “-“ symbol.

Summary functions on a node operate on nodes in previous levels.

Summary functions on a level operate on nodes within the level.

· Direct Summaries

Level Format: {Operator Space OutputIndex} or {$Operator Space OutputIndex}

Example: {$SUM 2} The sum of output 2 of all selected nodes in this level.

Node Format: {Operator Space LevelIndex,Link SetIndex,OutputIndex}

Example: {$AVE 2,5,1} The arithmetic mean of output 1 of all selected nodes in level 2 that are connected to this node by link set 5.

CNT - The number of nodes meeting the criteria

SUM - The total of all values

MIN - The minimum value

MAX - The maximum value

AVE - The sum divided by the count

DEV - The arithmetic mean of the deviation from the arithmetic mean

GAV - The geometric mean

GDV - The geometric mean of the deviation from the geometric mean

· Percentile

Format (Level): {Function%OutputIndex} or {$Function%OutputIndex}

Example: {(0.75)%1} The 75th percentile value of output 1 of all nodes in this level.

Format (Node): {Function% LevelIndex,Link SetIndex,OutputIndex }

Example: {$[2]%3,4,1} The percentile indicated in field number 2 of this node of output number 1 of all selected nodes in level 3 connected to this node by link set 4.

Note: If the input function is greater or equal than 1, the maximum value is returned. If it is less then or equal to 0, the minimum value is returned.

· Percent Rank

Format (Level): {%Function OutputIndex} or {$%Function OutputIndex}

Example: {(#15)3} The fraction of nodes in this level for which output 3 is less than or equal to 15.

Format (Node):  {%Function LevelIndex,Link SetIndex,OutputIndex}

Example: {[2]3,4,1} The fraction of nodes in level 3 connected to this node by link set 4 for which output 1 is less than or equal to field 2 of this node.

· Link Counts (Node Only)

Format: {@LinkType}

Example: {@I} The number of active links that indicate this node.

I Indicate

E Eliminate

S Select

D Deselect
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� Quantitative, qualitative or combined ranges can be used to implement complex fuzzy reasoning methods.
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