Specification for the “Show Network Distance” class

This functionality will reside in web application that includes GIS viewing (the “Spatial Viewer”) and analysis capabilities.

The purpose of this “Show Network Distance” functionality is to allow the user of the “Spatial Viewer” web application to select a set of Origin features and Destination features from the map display, and be shown the distances between the pairs of features when travelling on the Road or Rail Network.

User interaction and process flow for the Show Network Distance tool

Note that:

· The functionality for steps 1 to 4, and step 6 will be developed by our in-house coders.

· This project involves developing the code for step 5 only

1. The user will select features using the existing “Select by Rectangle” tool.

2. The user will click on the “Show Network Distance” tool, and will be presented with a popup.  The user will specify their preferences in this popup.

3. The user will then click on the “Show” button

4. The application will then submit a request to the Network Analysis class

5. The Network Analysis class will perform the necessary calculations and return its results to the application.  It is this class that is will be coded in this project.
6. The application would then present the user with a results popup

The Network Analysis class

The Network Analysis class will have the ability to service different network analysis requests.  This initial function, the “ShortestPath” function, will calculate the shortest path between two points along a network.

The parameters passed to the Shortest Path function

The parameters passed from the application to this class will be:

ShortestPath, NetworkSpatialData, OriginSpatialData, DestSpatialData, PathSpatialData, SpatialDataUnits, MaxDistance, FlowColumnName, StraightLineSectionsBoolean, pair1Ids, pair2Ids, … , pairNIds

The values returned by the Shortest Path function

The Network Analysis class will identify from the value of the first parameter “shortestPath” that it needs to perform the “shortest path” function, and will return the following values for each of the Origin/Destination pairs listed in the request details:

PairIds, Status, DistanceToOriginFeature, DistanceToDestFeature, Distance, FlowValues, PathShapeFileId

PairIds

The Ids of the Origin feature and the Destination feature.

Status

The valid values for status will be:

0 - Success

1 - Origin feature not on network (distance from Origin feature to network > maxDistance)

2 - Destination feature not on network (distance from Destination feature to network > maxDistance)

3 - Origin and Destination features not on network (status = 1 and status = 2 conditions both met)

4 - Network path not found (the closest part of the network to the Origin and Destination features are not connected)

5 - Network path not found due to Flow characteristics (the closest part of the network to the Origin and Destination features are connected, but are not able to be navigated due to Flow differences – for example they are on different rail gauge

6 to nn – Other relevant exceptions must also be coded
DistanceToOriginFeature

The distance from the network to the Origin feature (in integer metres, to be returned irrespective of the status).

DistanceToDestFeature

The distance from the network to the Destination feature (in integer metres, to be returned irrespective of the status).

Distance

The distance from the Origin feature to the Destination feature along the network (in integer metres, to be returned only if status = 0).

Note that if the value of StraightLineSectionsBoolean is:

0 – then this distance will not include the straight-line sections referred to below

1 – then this distance will need to comprise the straight-lines from the origin to the network and from the network to the destination, and the network features joining them

FlowValues

The values of the FlowColumnName column that identify the valid path on the network (for example “Standard, Broad” would indicate that a path could be found on a rail network utilising either of these two gauges of track (would only be returned if status = 0)

PathShapeFileId

The Id of the feature that this function has added to the “Path” shape file (would only be returned if status = 0).

Additional functionality performed by the Shortest Path function

In addition to the processing and the return of the values described above, if the status = 0, this class will create a new line feature for each of the paths and add it to the “Path” shape file (would only be undertaken if status = 0).  Note that if the value of StraightLineSectionsBoolean is:

0 – then this path will not include the straight-line sections referred to below

1 – then this path will need to comprise the straight-lines from the origin to the network and from the network to the destination, and the network features joining them

Additional functions for the Network Analysis class – Refresh Layers and Close Layers

There will need to be two additional requests put to the Network Analysis class:

1. The first (Refresh Layers) will result in a nominated layer(s) being loaded and/or refreshed.  (I assume that it is necessary to refresh the layer after the user of the Spatial Viewer edits it.)

2. The second (Close Layers) will result in a nominated layer(s) being closed

Further Requirements of the Network Analysis class

· Multiple instances of the class will need to run concurrently, for example one instance running on each version of the web application (live, test, etc).

· This class should preferably be a web-based function.

· This code should open the shape files and not need to close them until instructed to by the application – i.e. they must remain open while waiting for further requests.

· The code must open the shape files with read-only access, except for the “Path” shape files, which will be edited by the class.

· I’m flexible about the GIS software used to write this class, however Open Source is a definite preference, and a stable product is essential.  Also a tool that has the capability of doing additional types of network analyses in the future is definitely preferred (travelling salesman, service area, etc)

· I am naturally looking for fast processing with this class.  I am happy to support any means of optimising the performance, for example storing the distance of each path length in the shape file of SQL Server database so that it will not need to be calculated by the class, etc, etc.  We will need to discuss performance expectations at an early stage of the project.
· I will provide you with copies of relevant parts of our spatial database

