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Introduction
1.1 Overview
This document describes the test plan for the Moose Habitat Surveyor (MHS) software application. MHS is a Windows application that facilitates the collection of biomass data from field sites using a Tablet PC and measuring hardware. Refer to “Requirements Analysis.doc” and “Design Analysis.doc” for a detailed discussion of the application and its domain.
1.2 Document Revisions

Revision
Date


Notes
v1.0

2005.11.18

Baseline document
2 Scope and Objective

2.1 Objectives

The purpose of testing as described by this document is to verify the MHS software. This testing document will evolve as necessary as the implementation solidifies more. It is the goal of this group to tailor testing that establishes the correctness of the software in accordance with the requirements and design documents. The group aims to strike a balance between test coverage and available resources; especially human resources time.
Testing is divided into:

1. Unit testing of individual Model modules

2. Integration testing of the GUI, Model, and hardware

3. Acceptance testing of the Model and GUI.
2.2 Unit Testing

Each component (class) in the MHS system must contain a unit test that exercises the component. Programmers will use non-exhaustive white box test methods called unitTest() to validate a wide range of component operation. Code reviews will be used for validation of techniques, inputs and outputs prior to unit testing.
2.3 Integration Testing

The MHS model as a whole will be tested as an integrated component. This is easily facilitated by exercising the façade class FieldTrip. Additionally certain components of the GUI used to control and display the MHS model will undergo integration testing to verify that they properly drive and display the MHS model.
2.4 Acceptance Testing

The final product will undergo acceptance testing by the client and developers. The acceptance test aims to show that the software is suitable for field use. Signoff by stakeholders indicates a successful software product and project.
2.5 Performance Testing

The MHS system is not computationally intensive though it does strive for high accuracy and optimal use of resources. Most of the performance testing will test non-functional requirements like battery utilization and hardware integration. Performance testing will be incorporated into integration and acceptance testing.
3 Schedule

· Saturday, November 19 2005, 1:00PM – Code Review and Unit Tests

· Wednesday, November 23 2005, 1:00PM – Code Review and Regression Testing

· Saturday, November 26 2005, 1:00PM – Code Review and Regression Testing
· Wednesday, November 30 2005, 1:00PM – Code Review and Regression Testing 
· Saturday, December 03 2005, 1:00PM – Integration Tests

· Wednesday, December 07 2005, 5:30PM – Integration Tests

· Saturday, December 10 2005, 1:00PM – Acceptance Tests

· Time permitting; the Week of December 12th (finals week) might be used for regression testing and documentation if needed
4 Resources

4.1 Human Resources

Software engineers will be present for all testing; unit, integration, and acceptance. The project owner’s presence will be requested for final acceptance testing and will be welcomed at unit and integration testing.
4.2 Hardware Resources

Three tablet PC’s will be available at all testing sessions. The 3drp and calipers must be present for integration and acceptance testing. Only one tablet PC will be used for acceptance testing. The Tablet PC must be fully charged before acceptance testing.
4.3 Software Resources

Each test machine must have:

1. Windows XP Tablet Edition

2. .NET Runtime 1.1 or greater
3. DirectX 9

4. Polhemus Runtime and Drivers

5. Mitutoyo 3D Caliper Drivers

6. MHS software application

7. Microsoft Excel for storing defect tracking
5 Roles and Responsibilities

Software engineers will be responsible for performing and recording unit and integration tests. The project owner will conduct acceptance testing with the software engineers present in the field.
6 Test Cases

6.1 Unit Testing

6.1.1 CurrentYearGrowth

Description: 

This test exercises the CurrentYearGrowth class with predefined data.

Design: 

The test will verify the API of the CurrentYearGrowth class by exercising it with predefined data.

Inputs: 

An instance of CurrentYearGrowth (cyg(b(0,0,0),t(1,0,0),r(0,0,0),d=1))
· D3DVECTORS representing

· origin

· xyz axes

· the unit vector [1,1,1]

Expected Outputs: 

The test is successful if all output statements are true.

Procedure: 

1. Calculate the length of a unit axis

2. Calculate the length of the unit vector

3. Calculate the distance from the unit axis to the origin

4. Measure the distance from the unit vector to the unit axis

5. Identify depth levels for 4 different vertical measurements

6. Test the toExport function by generating export strings
Results:

Length          [cyg,b(0,0,0),t(1,0,0),r(0,0,0),d=1] == 1? 1

Length          [cyg,b(0,0,0),t(1,1,1),r(0,0,0),d=1] == sqrt(3) =~ 1.7320508? 1.732051

Distance                [cyg,b(1,0,0),t(1,1,1),r(0,0,0),d=1] == 1? 1

Distance                [cyg,b(1,1,1),t(0,1,0),r(1,0,0),d=1] == sqrt(2) =~ 1.4142135? 1.414214

Depth           [cyg,b(1,1,0),t(0,1,0),r(1,0,0),d=1] == 2? 2

Depth           [cyg,b(1,1,500),t(0,1,0),r(1,0,0),d=1] == 2? 2

Depth           [cyg,b(1,1,501),t(0,1,0),r(1,0,0),d=1] == 3? 3

Depth           [cyg,b(1,1,-600),t(0,1,0),r(1,0,0),d=1] == 1? 1

Export          [cyg,b(1,0,0),t(1,1,1),r(0,0,0),d=1] ==  1,1.414214,1,2 ? 1,1.414214,1,2

6.1.2 PlantPatch

Description: 

This test demonstrates successful instantiation of a PlantPatch. The plant patch model is used to house 9 CYG objects.  3 samples from each of 3 levels of the species being sampled.  These samples include, base, tip and average diameter.

Design: 

This test will instantiate the PlantPatch model and create an array of 9 CTG data objects each containing valid base, tip, and diameter variables.

Inputs: 

· 9 CYG objects containing valid data

Expected Outputs: 

The test is successful if all output statements are true.

Procedure: 

1. Create and manipulate 3 Waypoints from the unit sampling

a. Display default Waypoints and subcomponents and verify default settings

b. Use predefined data to exercise each set/get pair of the classes: 

i. Waypoint

ii. CurrentYearGrowth

c. Call toString and compare output to predefined data

2. Export the PlantPatch and compare to hand calculated output data
6.1.3 Waypoint

Description:

This test exercises correctness of Waypoint class design with a sample data.

Design:

The test verifies that the constructor of the Waypoint class correctly generates an instance of Waypoint class and all the methods of the Waypoint class manipulate that instance in the expected manner.

Inputs:

The following sample data are used for generating an instance of the Waypoint class with the constructor of the class:

· String name – an arbitrary string for the name attribute of the instance,

· Float latitude - an arbitrary positive float number for the latitude attribute of the instance,

· Float longitude – an arbitrary positive float number for the longitude attribute of the instance,

· String habitatType – an arbitrary string for the habitat type attribute of the instance.

Textual data for Waypoint name and Habitat Type must be tested for presence of letters, digits, and special characters such as dollar sign, parenthesis, ampersand, etc.  Latitude and longitude attributes must be tested for being greater of equal to zero.

The following input is required to test functionality of the Waypoint class methods:

· An instance of PlantPatch class

Expected Outputs:

The test is successful if:

· An instance of the Waypoint class is created regardless of the input name and habitat type (they may contain letters, digits, special characters, or even be empty);

· An instance of the Waypoint class is created with two positive float numbers representing latitude and longitude attributes of the instance (an attempt to input a negative number must trig an exception which must be handled.)

· An instance of the Waypoint class accepts an instance of the PlantPatch class and stores it as an element of the ArrayList()

· An instance of the Waypoint class deletes an instance of the PlantPatch class previously stored as an element of the ArrayList()

· Calling toString() method on the instance of the class outputs textual representation of the object in the “<latitude>,<longitude>,<name>;” format

· totalPlantPatches instance variable correctly represents total number of PlantPatche class instances stored in the Waypoint class before and after operations to add/remove PlantPatches

Procedure: 

1. Generate an instance of the Waypoint class with inputs that satisfy the above mentioned conditions for String and Float data,

2. Run toString() method to generate output

3. Make sure the totalPlantPatches instance variable equals zero

4. Add an instance of the PlantPatch class to the Waypoint,

5. Make sure the totalPlantPatches represent correct number of PlantPatches,

6. Run toString() method to generate output

7. Repeat steps four, five, and six several times with different instances of PlantPatch class,

8. Delete an instance of PlantPatch from the Waypoint,

9. Make sure the totalPlantPatches represent correct number of PlantPatches,

10. Repeat steps six and seven several times until the Waypoint stores no instances of PlantPatch class,

11. Combine insertion and deletion of the PlantPatch instances (for example, insert two PlantPatch instances, delete one, insert three, delete one, delete one, insert four, delete four, and so on)

12. Run toString() method on the instance of Waypoint class,

13. Repeat steps one through thirteen several times making sure the outputs of the tests satisfy the output requirements stated above.
The Waypoint’s constructors and methods are tested from within the Waypoint.cpp class itself as well as through the methods provided by the façade class FieldTrip.cpp.  The following paragraphs describe testing procedures and results from the set of the tests.

The first step is to test the constructors of the class.  The class provides two constructors.  One of them, the default one, takes no input parameters and creates an instance of the class with an empty ArrayList() – the container for the PlantPatches objects, total number of plants set to zero, and starting time set to the creation time.  The second constructor uses four input parameters: float lat, float lon, String nam, and System habitatTyp.  In addition to the above mentioned variables, this constructor sets Waypoint’s latitude, longitude, its name and habitat type.  The last two parameters (String Name and String Habitat Type) should be able to contain any characters including digits, alphabetic, and special characters.  For those purposes the first constructor was tested with blank parameters, meanwhile the name and habitat type for the second parameters were arbitrary chosen.  Seven sets of different names and habitat type were used (“Test Waypoint”, “S@m_ple W.a.y.%p0iNt”, “MyWaypoint#1”, “The_First Waypoint#5&%”, “E_ver(G)reen Type”, “H*ab_ I T aT&&Type”, “Nevergreen”).

Other Waypoint’s methods 

String __gc* toString();



String __gc* toExport();



String __gc* unitTest();



int addPlantPatch(PlantPatch __gc* pp);



void delPlantPatch(int idx);

were also tested with sample created instances of PlantPatch objects.  Seven sets of tests produced the positive results, that allows us to consider the Waypoint class passed the tests.  Below is the output from one of the tests:

Printing blank waypoint:

[,,0,0,]

Printing realWaypoint using toString(): [The_First Waypoint#5&%,Nevergreen,17.67 ,19.99,]

Name: The_First Waypoint#5&%

Lat: 17.67

Lon: 19.99

Habitat Type: Nevergreen

Start Time: 12/1/2005 11:09:12 PM

Number of Plants: 0

Adding plant patch...  Total number of patches: 1

Getting data from toExport():

17.67,19.99,Nevergreen,The_First Waypoint#5&%;,PlantPatch1,NoSpecies,1954.767,0,

0,2,1954.767,0,0,2,1954.767,0,0,2,1618.84,0,0,2,1618.84,0,0,2,1618.84,0,0,2,1530

.619,0,0,2,1530.619,0,0,2,1530.619,0,0,2

Getting data from toString():

[The_First Waypoint#5&%,Nevergreen,17.67,19.99,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1037,1075,1261),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1037,1075,1261),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1037,1075,1261),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(473,1305,833),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(473,1305,833),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(473,1305,833),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1451,252,417),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1451,252,417),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1451,252,417),d=0]

        ]

]

Deleting plant patch... Total number of patches: 0
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FieldTrip class as a façade class contains some methods for operating instances of Waypoint class as well.  The following methods from FieldTrip class were tested:


int getWaypointCount(int wp_idx);


void setWaypointName(int wp_idx, String __gc* nam);


String __gc* getWaypointName(int wp_idx);


String __gc* getWaypointHabitatType(int wp_idx);


float getWaypointLatitude(int wp_idx);


float getWaypointLongitude(int wp_idx);


void setWaypointStartTime(int wp_idx, DateTime dt);


DateTime getWaypointStartTime(int wp_idx);

To conduct the tests, several different instances of Waypoint, PlantPatch, and CYG classes were created.  The testing procedures were conducted in accordance with the Test Plan document.  All of the methods proved to be operational.  Below is a sample output from one of the tests:

Getting number of Waypoints of the Field Trip (getWaypointCount):

3

Setting Waypoint3 name to 'The Best Place'...

The new name for the Waypoint3 is The Best Place

Getting Waypoint3 Habitat Type: HabitatType3

Waypoint3 lat: 1

Waypoint3 lon: 1

Setting Waypoint3 startTime to July 17, 2007, 3:15AM...

The new startTime for the Waypoint3 is 7/17/2007 3:15:00 AM

Finished testing Waypoint3...

BEGIN: PlantPatch unitTest()    [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(830,204,1292),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(527,705,908),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1448,252,195),d=0]

        ]
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6.1.4 FieldTrip

Description: 

This test exercises the behavior of FieldTrip class using sample data to generate an instance of the class and verify the class’s methods can handle and operate the instance correctly.
Design: 

The test will verify the API of the FieldTrip class by exercising it with sample data.  This routine should give a good example of controlling the Model via the façade class FieldTrip.

Inputs: 

· An instance of CurrentYearGrowth

· Data from the unit sampling
Expected Outputs: 

The test is successful if all output statements are true and compare to hand calculated output data.  The results must match the predicted outputs in order to fulfill the test.
Procedure: 

3. Create and manipulate 3 Waypoints from the unit sampling
a. Display default Waypoints and subcomponents and verify default settings
b. Use predefined data to exercise each set/get pair of the classes: 
i. Waypoint
ii. PlantPatch
iii. CurrentYearGrowth
c. Call toString and compare output to predefined data
4. Export the three waypoints and compare to hand calculated output data
5. CurrentYearGrowth Management Methods

a. Use 3 nested for loops to test the methods

i. setCygTip

ii. getCygTip

iii. setCygBase

iv. getCygBase

v. setCygDiameter

vi. getCygDiameter

vii. setCygRef

viii. getCygRef

Results:

BEGIN CYG Management Methods Unit Test

set/getCygBase() tests

FieldTrip1,Biologist A,Biologist B,Biologist C,

[Waypoint1,HabitatType1,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[Waypoint2,HabitatType2,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[The Best Place,HabitatType3,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(1,2,3),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(1,2,3),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(1,2,3),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

getCygBase(0,0,0) success

getCygBase(0,0,1) success

getCygBase(0,0,2) success

getCygBase(0,0,3) success

getCygBase(0,0,4) success

getCygBase(0,0,5) success

getCygBase(0,0,6) success

getCygBase(0,0,7) success

getCygBase(0,0,8) success

getCygBase(0,1,0) success

getCygBase(0,1,1) success

getCygBase(0,1,2) success

getCygBase(0,1,3) success

getCygBase(0,1,4) success

getCygBase(0,1,5) success

getCygBase(0,1,6) success

getCygBase(0,1,7) success

getCygBase(0,1,8) success

getCygBase(0,2,0) success

getCygBase(0,2,1) success

getCygBase(0,2,2) success

getCygBase(0,2,3) success

getCygBase(0,2,4) success

getCygBase(0,2,5) success

getCygBase(0,2,6) success

getCygBase(0,2,7) success

getCygBase(0,2,8) success

getCygBase(1,0,0) success

getCygBase(1,0,1) success

getCygBase(1,0,2) success

getCygBase(1,0,3) success

getCygBase(1,0,4) success

getCygBase(1,0,5) success

getCygBase(1,0,6) success

getCygBase(1,0,7) success

getCygBase(1,0,8) success

getCygBase(1,1,0) success

getCygBase(1,1,1) success

getCygBase(1,1,2) success

getCygBase(1,1,3) success

getCygBase(1,1,4) success

getCygBase(1,1,5) success

getCygBase(1,1,6) success

getCygBase(1,1,7) success

getCygBase(1,1,8) success

getCygBase(1,2,0) success

getCygBase(1,2,1) success

getCygBase(1,2,2) success

getCygBase(1,2,3) success

getCygBase(1,2,4) success

getCygBase(1,2,5) success

getCygBase(1,2,6) success

getCygBase(1,2,7) success

getCygBase(1,2,8) success

getCygBase(2,0,0) success

getCygBase(2,0,1) success

getCygBase(2,0,2) success

getCygBase(2,0,3) success

getCygBase(2,0,4) success

getCygBase(2,0,5) success

getCygBase(2,0,6) success

getCygBase(2,0,7) success

getCygBase(2,0,8) success

getCygBase(2,1,0) success

getCygBase(2,1,1) success

getCygBase(2,1,2) success

getCygBase(2,1,3) success

getCygBase(2,1,4) success

getCygBase(2,1,5) success

getCygBase(2,1,6) success

getCygBase(2,1,7) success

getCygBase(2,1,8) success

getCygBase(2,2,0) success

getCygBase(2,2,1) success

getCygBase(2,2,2) success

getCygBase(2,2,3) success

getCygBase(2,2,4) success

getCygBase(2,2,5) success

getCygBase(2,2,6) success

getCygBase(2,2,7) success

getCygBase(2,2,8) success

set/getCygTip() tests

FieldTrip1,Biologist A,Biologist B,Biologist C,

[Waypoint1,HabitatType1,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[Waypoint2,HabitatType2,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[The Best Place,HabitatType3,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(1,2,3),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(1,2,3),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(1,2,3),r(786,440,57),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

getCygTip(0,0,0) success

getCygTip(0,0,1) success

getCygTip(0,0,2) success

getCygTip(0,0,3) success

getCygTip(0,0,4) success

getCygTip(0,0,5) success

getCygTip(0,0,6) success

getCygTip(0,0,7) success

getCygTip(0,0,8) success

getCygTip(0,1,0) success

getCygTip(0,1,1) success

getCygTip(0,1,2) success

getCygTip(0,1,3) success

getCygTip(0,1,4) success

getCygTip(0,1,5) success

getCygTip(0,1,6) success

getCygTip(0,1,7) success

getCygTip(0,1,8) success

getCygTip(0,2,0) success

getCygTip(0,2,1) success

getCygTip(0,2,2) success

getCygTip(0,2,3) success

getCygTip(0,2,4) success

getCygTip(0,2,5) success

getCygTip(0,2,6) success

getCygTip(0,2,7) success

getCygTip(0,2,8) success

getCygTip(1,0,0) success

getCygTip(1,0,1) success

getCygTip(1,0,2) success

getCygTip(1,0,3) success

getCygTip(1,0,4) success

getCygTip(1,0,5) success

getCygTip(1,0,6) success

getCygTip(1,0,7) success

getCygTip(1,0,8) success

getCygTip(1,1,0) success

getCygTip(1,1,1) success

getCygTip(1,1,2) success

getCygTip(1,1,3) success

getCygTip(1,1,4) success

getCygTip(1,1,5) success

getCygTip(1,1,6) success

getCygTip(1,1,7) success

getCygTip(1,1,8) success

getCygTip(1,2,0) success

getCygTip(1,2,1) success

getCygTip(1,2,2) success

getCygTip(1,2,3) success

getCygTip(1,2,4) success

getCygTip(1,2,5) success

getCygTip(1,2,6) success

getCygTip(1,2,7) success

getCygTip(1,2,8) success

getCygTip(2,0,0) success

getCygTip(2,0,1) success

getCygTip(2,0,2) success

getCygTip(2,0,3) success

getCygTip(2,0,4) success

getCygTip(2,0,5) success

getCygTip(2,0,6) success

getCygTip(2,0,7) success

getCygTip(2,0,8) success

getCygTip(2,1,0) success

getCygTip(2,1,1) success

getCygTip(2,1,2) success

getCygTip(2,1,3) success

getCygTip(2,1,4) success

getCygTip(2,1,5) success

getCygTip(2,1,6) success

getCygTip(2,1,7) success

getCygTip(2,1,8) success

getCygTip(2,2,0) success

getCygTip(2,2,1) success

getCygTip(2,2,2) success

getCygTip(2,2,3) success

getCygTip(2,2,4) success

getCygTip(2,2,5) success

getCygTip(2,2,6) success

getCygTip(2,2,7) success

getCygTip(2,2,8) success

set/getCygRef() tests

FieldTrip1,Biologist A,Biologist B,Biologist C,

[Waypoint1,HabitatType1,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[Waypoint2,HabitatType2,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[The Best Place,HabitatType3,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(1,2,3),d=0]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

getCygRef(0,0,0) success

getCygRef(0,0,1) success

getCygRef(0,0,2) success

getCygRef(0,0,3) success

getCygRef(0,0,4) success

getCygRef(0,0,5) success

getCygRef(0,0,6) success

getCygRef(0,0,7) success

getCygRef(0,0,8) success

getCygRef(0,1,0) success

getCygRef(0,1,1) success

getCygRef(0,1,2) success

getCygRef(0,1,3) success

getCygRef(0,1,4) success

getCygRef(0,1,5) success

getCygRef(0,1,6) success

getCygRef(0,1,7) success

getCygRef(0,1,8) success

getCygRef(0,2,0) success

getCygRef(0,2,1) success

getCygRef(0,2,2) success

getCygRef(0,2,3) success

getCygRef(0,2,4) success

getCygRef(0,2,5) success

getCygRef(0,2,6) success

getCygRef(0,2,7) success

getCygRef(0,2,8) success

getCygRef(1,0,0) success

getCygRef(1,0,1) success

getCygRef(1,0,2) success

getCygRef(1,0,3) success

getCygRef(1,0,4) success

getCygRef(1,0,5) success

getCygRef(1,0,6) success

getCygRef(1,0,7) success

getCygRef(1,0,8) success

getCygRef(1,1,0) success

getCygRef(1,1,1) success

getCygRef(1,1,2) success

getCygRef(1,1,3) success

getCygRef(1,1,4) success

getCygRef(1,1,5) success

getCygRef(1,1,6) success

getCygRef(1,1,7) success

getCygRef(1,1,8) success

getCygRef(1,2,0) success

getCygRef(1,2,1) success

getCygRef(1,2,2) success

getCygRef(1,2,3) success

getCygRef(1,2,4) success

getCygRef(1,2,5) success

getCygRef(1,2,6) success

getCygRef(1,2,7) success

getCygRef(1,2,8) success

getCygRef(2,0,0) success

getCygRef(2,0,1) success

getCygRef(2,0,2) success

getCygRef(2,0,3) success

getCygRef(2,0,4) success

getCygRef(2,0,5) success

getCygRef(2,0,6) success

getCygRef(2,0,7) success

getCygRef(2,0,8) success

getCygRef(2,1,0) success

getCygRef(2,1,1) success

getCygRef(2,1,2) success

getCygRef(2,1,3) success

getCygRef(2,1,4) success

getCygRef(2,1,5) success

getCygRef(2,1,6) success

getCygRef(2,1,7) success

getCygRef(2,1,8) success

getCygRef(2,2,0) success

getCygRef(2,2,1) success

getCygRef(2,2,2) success

getCygRef(2,2,3) success

getCygRef(2,2,4) success

getCygRef(2,2,5) success

getCygRef(2,2,6) success

getCygRef(2,2,7) success

getCygRef(2,2,8) success

set/getCygDiameter() tests

FieldTrip1,Biologist A,Biologist B,Biologist C,

[Waypoint1,HabitatType1,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[Waypoint2,HabitatType2,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

[The Best Place,HabitatType3,1,1,

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [PlantPatch1,NoSpecies,dist=0,diam=0

                [cyg0,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg1,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg2,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg3,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg4,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg5,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg6,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg7,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

                [cyg8,b(0,0,0),t(0,0,0),r(0,0,0),d=123]

        ]

        [pp0,species_0,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp1,species_1,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

        [pp2,species_2,dist=1,diam=1

                [cyg0,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg1,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg2,b(0,0,0),t(0,0,0),r(93,1441,1493),d=0]

                [cyg3,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg4,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg5,b(0,0,0),t(0,0,0),r(1285,1032,598),d=0]

                [cyg6,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg7,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

                [cyg8,b(0,0,0),t(0,0,0),r(786,440,57),d=0]

        ]

]

getCygDiameter(0,0,0) success

getCygDiameter(0,0,1) success

getCygDiameter(0,0,2) success

getCygDiameter(0,0,3) success

getCygDiameter(0,0,4) success

getCygDiameter(0,0,5) success

getCygDiameter(0,0,6) success

getCygDiameter(0,0,7) success

getCygDiameter(0,0,8) success

getCygDiameter(0,1,0) success

getCygDiameter(0,1,1) success

getCygDiameter(0,1,2) success

getCygDiameter(0,1,3) success

getCygDiameter(0,1,4) success

getCygDiameter(0,1,5) success

getCygDiameter(0,1,6) success

getCygDiameter(0,1,7) success

getCygDiameter(0,1,8) success

getCygDiameter(0,2,0) success

getCygDiameter(0,2,1) success

getCygDiameter(0,2,2) success

getCygDiameter(0,2,3) success

getCygDiameter(0,2,4) success

getCygDiameter(0,2,5) success

getCygDiameter(0,2,6) success

getCygDiameter(0,2,7) success

getCygDiameter(0,2,8) success

getCygDiameter(1,0,0) success

getCygDiameter(1,0,1) success

getCygDiameter(1,0,2) success

getCygDiameter(1,0,3) success

getCygDiameter(1,0,4) success

getCygDiameter(1,0,5) success

getCygDiameter(1,0,6) success

getCygDiameter(1,0,7) success

getCygDiameter(1,0,8) success

getCygDiameter(1,1,0) success

getCygDiameter(1,1,1) success

getCygDiameter(1,1,2) success

getCygDiameter(1,1,3) success

getCygDiameter(1,1,4) success

getCygDiameter(1,1,5) success

getCygDiameter(1,1,6) success

getCygDiameter(1,1,7) success

getCygDiameter(1,1,8) success

getCygDiameter(1,2,0) success

getCygDiameter(1,2,1) success

getCygDiameter(1,2,2) success

getCygDiameter(1,2,3) success

getCygDiameter(1,2,4) success

getCygDiameter(1,2,5) success

getCygDiameter(1,2,6) success

getCygDiameter(1,2,7) success

getCygDiameter(1,2,8) success

getCygDiameter(2,0,0) success

getCygDiameter(2,0,1) success

getCygDiameter(2,0,2) success

getCygDiameter(2,0,3) success

getCygDiameter(2,0,4) success

getCygDiameter(2,0,5) success

getCygDiameter(2,0,6) success

getCygDiameter(2,0,7) success

getCygDiameter(2,0,8) success

getCygDiameter(2,1,0) success

getCygDiameter(2,1,1) success

getCygDiameter(2,1,2) success

getCygDiameter(2,1,3) success

getCygDiameter(2,1,4) success

getCygDiameter(2,1,5) success

getCygDiameter(2,1,6) success

getCygDiameter(2,1,7) success

getCygDiameter(2,1,8) success

getCygDiameter(2,2,0) success

getCygDiameter(2,2,1) success

getCygDiameter(2,2,2) success

getCygDiameter(2,2,3) success

getCygDiameter(2,2,4) success

getCygDiameter(2,2,5) success

getCygDiameter(2,2,6) success

getCygDiameter(2,2,7) success

getCygDiameter(2,2,8) success
6.2 Integration Testing

6.2.1.1 Import and Export Agency data

Description: 
The test is used to validate agency data import, basic field biologist sampling, and agency export.

Design: 
The test will verify that import routines, model sampling, and export routines correctly manage an agencies data set. Sampling will be done on a simplistic homogenous data set (like a stick or frame) as the test focuses mainly on the Waypoint data set from the previous test.  This test mainly verifies that all the components of the system are working together smoothly.
Inputs: 
The test requires a valid list of waypoints.
Execution Conditions: 
The user has the application open on a workstation that has access to the agency’s import file.

Expected Outputs: 
The test is successful if input coordinates match output coordinates.

Procedure: 

1. Start MHS

2. Select File>Import

3. Select the file to import

4. Sample one species per waypoint

5. Select file Export
6.2.1.2 Save and Load Model
Description: 
This test validates the saving and loading of datasets as files via serializing and deserializing.

Design: 
The test will verify that the serialization and deserialization methods of FieldTrip work correctly. It will also verify that the GUI correctly switches its pointers to FieldTrips. There will be a mock plant to use for sampling.

Inputs: 
The test requires a valid list of waypoints.

Execution Conditions: 
The user has the application open on a workstation that has access to the agency’s import file. The user has enough disk space for a file save (trivial).

Expected Outputs: 
The model is the same before and after a sample-save-load cycle.
Procedure: 

1. Start MHS

2. Select File>Import

3. Select the agency file to import

4. Sample one species per waypoint using the calibration plant, recording all data manually as well

5. Select File>Save

6. Type a file name

7. Save the file

8. Close MHS

9. Start MHS

10. Select File>Open

11. Select the file saved in step 7

12. Open the file

13. Audit all data in the model using the debugger and GUI properties, verifying that data matches the manually recorded data
6.2.1.3 Hardware inputs working

6.2.1.3.1 Calibration test for 3drp. 

Description: 

This test case will run an application level calibration test for the 3DRP verifying that the data being output is consistent with true dimensions.

Design:

This test will consist of a blank user environment that queries for input.  This input will consist of a simple cube or box or anything of the user’s discretion.

Inputs:  

The input required for this test is the 3DRP plugged in and on, and running in the application and an object to measure of the user’s discretion.  It would be in the user’s best interest to keep the 3dRP calibration object as simple as possible to avoid other complications.  As an object for the calibration, a carton paper box with 50cm x 50cm x 50cm dimensions was chosen.  To simplify the task, each edge of the box was marked with 0.5cm grid.
Execution Conditions:

The Following Conditions must be met:

1. The MHS application up and running.

2. The 3DRP on and functioning

3. An object in the room to measure by the user.

Expected Outputs:

The only output for the device should be an accurate rendering of the object traced by the user.

Procedure:

1. Launch the MHS application

2. Locate and execute the “3DRP Application Calibration” icon in the directory tree
3. Double click
4. Begin tracing the user chosen object.
5. Verify on the screen that an accurate rendering was produced by the MHS application.
6.2.1.3.2 Calibration of calipers 

Description: 

This test validates that the caliper HID drivers correctly interface with the application and are measuring within bounds.

Design: 

The calipers will be used to measure 2 predefined distances on a ruler to verify that they are reasonably calibrated and correctly input data to the application.

Inputs: 

The test requires a file with a list of waypoints or a valid saved file.

Execution Conditions: 

The user has the application open on a workstation that has access to the agency’s import file. The calipers must be attached and error free according to Windows’ device manager.

Expected Outputs: 

Values should be correctly entered into CYG diameter input boxes. The values in the boxes should match the distances measured on the ruler.

Procedure: 

6. Start MHS

7. Import or Open a file containing waypoints

8. Begin measuring a CYG

9. Use the calipers to measure 1 centimeter on a ruler

10. Begin measuring a second CYG

11. Use the calipers to measure 2.5 centimeters on a ruler
6.2.1.4 GUI Components
6.2.1.4.1 Add/Delete Model objects to TreeView

Description: 

This test will test functionality of Tree View panel and other GUI elements as well as underlying Model classes.  This will test that the MHS software users are able to add a new blank PlantPatch object to existing Waypoint object and then successfully delete it.

Design:

This series of tests will verify correctness of PlantPatch and Waypoint classes, their methods, and interaction between the GUI and the Model.

On the PlantPatch class side this test will make sure that it is possible to correctly create a new blank instance of PlantPatch class.

On the Waypoint class side this test will make sure that it is possible to add a newly created instance of PlantPatch object to the Waypoint class by inserting it into the ArrayList structure of the Waypoint class.

On the GUI side this test will make sure that it is possible to create a new instance of PlantPatch object as a part of specific instance of Waypoint object using GUI.  Also this will test that all the changes in the Waypoint structure are correctly displayed in the appropriate area of the GUI in a timely manner.

Inputs:

Sample data required to create a new instance of PlantPatch object.  Since the list of species is already preloaded by default, then the only other data required are as follows:

Textual title of PlantPatch instance – any word(s) can be used;

Distance from its parent waypoint measured from the patch’s closest edge – any integer in the range between 0 and 15,

Linear inside diameter – any positive integer

Execution Conditions:

MHS software is running, the list of Waypoints coordinates is imported into the system.

Expected Outputs:

The software users are able to add a new PlantPatch to the existing Waypoint by using main Menu ([Waypoint] ( [Add New Plant…]) or by right-clicking on the icon representing specific Waypoint displayed in the TreeView control box and then choosing [Add New Plant…] command from the pop-up menu.  Both methods should bring up a new dialog boxes to create new PlantPatch object.  After entering all the required information, the newly created PlantPatch object is displayed in the TreeView control box as a child node for the specified Waypoint.  The deletion of the PlantPatch is carried in the similar manner – either using main Menu ([Waypoint] ( [Remove Plant…]) or by right-clicking on the PlantPatch to be deleted and choosing [Remove Plant] command from the pop-up menu.  Both of the deletion methods bring up a message box to confirm the PlantPatch deletion.  If the user responds “Yes”, the PlantPatch is removed from the Waypoint and the changes are correctly displayed in the TreeView control box.

Procedure:

1. Start the MHS software,

2. Open a FieldTrip with existing Waypoints,

3. Make sure the list of waypoints is displayed in the TreeView control box,

4. Without selecting any Waypoint in the TreeView control box, make sure that [Waypoint] main Menu command is disabled,

5. Select any Waypoint from the TreeView control box,

6. Export the selected Waypoint data for future reference,

7. Make sure the [Waypoint] command from main Menu is enabled now,

8. Without selecting any PlantPatch from the TreeView control box, make sure that [Remove Plant…] command from the [Waypoint] main Menu is disabled,

9. Click on the [Add New Plant…] command from [Waypoint] main Menu,

10. Make sure this brings up a dialog box prompting to enter required data for the new plant creation,

11. Fill out the dialog box forms with sample data and click Cancel button,

12. Make sure the dialog box has gone and no new plants were added to the specific Waypoint,

13. Click on the [Add New Plant…] command from [Waypoint] main Menu,

14. Make sure this brings up a dialog box prompting to enter required data for the new plant creation,

15. Fill out the dialog box forms with sample data and click OK button this time,

16. Make sure the dialog box has gone, and the newly created PlantPatch is displayed as a child node of the specified Waypoint in the TreeView control box,

17. Make sure the newly created PlantPatch has all the attributes (name, species, etc.) specified during the creation,

18. Collapse all the children nodes of the specified Waypoint and the expand them again and make sure the newly created PlantPatch is still correctly displayed in the TreeView control box,

19. Export the selected Waypoint data for future reference,

20. Select the PlantPatch by clicking on it or by using arrow keys on the keyboard,

21. Choose [Remove Plant…] command from the [Waypoint] main Menu,

22. Make sure this brings up a warning dialog box prompting to confirm the PlantPatch deletion,

23. Click on “No” button to cancel the deletion,

24. Make sure the dialog has gone and no PlantPatches were deleted,

25. Make sure the TreeView control box gets focus and the PlantPatch is still selected,

26. Choose [Remove Plant…] command from the [Waypoint] main Menu,

27. Make sure this brings up a warning dialog box prompting to confirm the PlantPatch deletion,

28. Click on “Yes” button this time to confirm the deletion,

29. Make sure the dialog has gone and the PlantPatches previously selected is deleted,

30. Collapse all children nodes of the Waypoint and expand it again to make sure the PlantPatch is deleted,

31. Export the selected Waypoint data for future reference,

32. Repeat steps from 10 through 31 but using mouse right-click option to bring up the pop-up menus and commands,

33. Review and compare the Waypoint dumps from all the above described steps to make sure the new instance of PlantPatch exists (does not exists) as a part of the specific Waypoint.

6.2.1.4.2 View/Edit PropertyView

Description: 

This test case will view and change the properties of Model components.

Design:

This will verify that all Model component properties of the MHS application are viewable to the end user.  All attributes of the MHS Model will be displayed on the screen by calling the appropriate accessor methods or through direct access.

Inputs:  

A valid save file is required or sampling sequence is required. 
Execution Conditions:


The MHS application is running and the user is at the application GUI. No current existing data can be entered; the test case will verify this condition and then input its own dummy information.

Expected Outputs:

All properties of the GUI will contain a value that will be displayed on the screen. All values should match existing input.

Procedure:

34. Launch the MHS application  

35. Load a save file OR perform a unit sampling.
36. All data fields should be changed to reflect the data of the unit sampling
37. Navigate the TreeView that represents the model

a. Change every value in the property sheet

b. Verify the value in the debugger.

6.2.1.4.3 3D Render
Description: 

This test renders the unit sampling into the Direct3D PictureBox.

Design:

This test verifies that Model data is correctly visualized within the Direct3D PictureBox by performing a uniform sampling, verifying the the PictureBox visualization, and checking values in the debugger.
Inputs:  
The tester will measure the coordinates of a unit sampling.
Execution Conditions:


The user has the application open on a workstation. The 3drp and calipers must be attached and error free according to Windows’ device manager.

Expected Outputs:

All properties of the GUI will contain a value that will be displayed on the screen. All values should match existing input.

Procedure:

1. Launch the MHS application  

2. Perform a unit sampling.
3. The Direct3D picture box should track pen motion continuously
4. Verify continuous XYZ coordinates in the unit sampling

5. The Direct3D picture box model render should accurately render the unit model

6. Verify the stored XYZ coordinates in the Direct3D model render
6.3 Acceptance Testing
Acceptance testing was intended to be a demonstration of all features of the MHS software to the project owner, Dr. Don Spalinger.  The MHS software was supposed to be installed on a notebook computer, which would be taken out to a nearest tree suitable for the CYG sampling (in case of cold weather, the test was going to be taken inside on a flower plant).  However, due to going over time budget and incompleteness of the project, the acceptance testing was not conducted.
7 Test Reporting

Tests will be recorded as real time as possible.

The text outputs of unit tests will be recorded in later revisions of this document. Unit and integration test sessions will have their display output recorded with Windows Media Encoder. The acceptance test might be video taped and might be screen captured with media encoder.

Defects will be recorded in an excel spreadsheet with the following fields adapted from http://bugzilla.mozilla.org.

· Defect # - sequence number uniquely identifying the defect

· Component – one of 

· Form1

· PictureBox

· Direct3D

· TreeView

· Dataview

· Fieldtrip

· Waypoint

· PlantPatch

· CurrentYearGrowth

· Hardware

· Severity – 1...5 where 5 is most severe

· Summary – discussion defect progress and resolution
8 Error Reporting

Error reporting will be performed via the web. The excel defect database will either be transformed to Drupal defect tracking or exported as a web page for publish.
9 Signoff

The following people are required to signoff on the project. Signing off indicates that the particular project stakeholder accepts the current revision of the program as meeting the requirements, design, and quality specifications.

· Max Konovalov, Software Engineer

· Chris Kulhanek, Software Engineer

· Jim Weller, Lead Software Engineer

· Dr. Don Spalinger, Biologist

Due to going over time budget and incompleteness of the project, the project was not signed off.
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