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Overview

This system is composed of following parts. 

· Facility to upload files.

· Add/Edit Features of Map.

· Search.

· Shortest Path determination.

· Graphical Output

All of the code in this project is written in C# and with native .NET APIs. Files are uploaded in file “selectorpage.aspx”. For this html control is used and its property run at is changed to “server”. These files act as basic template for future work. 


Each map has properties like nodes and edges the code for this can be found in placeedit.aspx and connectoredit.aspx.  The orientation between path is in file connectororientation.aspx.

Search for is nodes/places is file tour.aspx. The result of search is shown in datagrid.  The Dropdown boxes are bound to database at runtime.

The functionality of shortest path is encapsulated in class “findpath.cs”. The public properties  are “nodefrom” and “nodeto” respectively. Then public method getPathString() is called which returns path as string.

For graphical output System.Drawing is used. The details are given further.
Database Structure
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The Tables are as follows

· szNodes-  This table is used to store places/Nodes. NodeID is primary key which is auto incrementing number. NodeType refers to TypeID of szTypes. Mapid refers to Mapid of szMapData. NodeX and NodeY are x and y coordinates for a place. Currently NodeZ, NodeLevel, nodeparent are not used.

· szPaths-  This table is used to store paths. Nodefrom and nodeto refer to sznodes’ nodeid field. Xcoods, ycoods, stores comma delimited coordinates of polygon. PathID is auto increment field acts as primary key.
· szTypes- Stores type of building/place/connector. This table is direcly populated into database not through any data entry screen. This signifies what type of place is for example classroom, field, walkway etc. Typeid is auto increment field acts as primary key.
· szMapData- It stores map files which application uses and userid who has uploaded it.

· szPathOrientation – pathone, pathtwo fields refers to pathid of szpaths. Field orientation stores orientation of two paths this can be left, right and straight.
Screen/Code 

The file names in the project are as follows.

· ConnectorEdit.aspx


Screen for adding /editing connectors in table szpaths. The description of generic scheme of data entry screens is explained later
· connectororientation.aspx


Screen for adding/Editing orientation of connectors in table szpathorientation.

· findpath.cs


This is class for finding shortest path. Public properties are nodeto, nodefrom. Public methods getPathString() and drawpathinfile(string sourcefile, string destinationfile). This class is core for the whole project. It uses Dijkatra’s algorithm for finding shortest path. First the functions fillDataforConnector(),fillDataforNodes() are called. These functions populate the DataSets with connector data and nodes data respectively. The function modifydatasetfortwoways() is called. If the node is bidirectional then this function adds extra row to dataset with the nodeto and nodefrom fields exchanged.

ApplyShortestPathAlgorithm() modifies the nodes dataset say “dsnodes” adds entry like whether node is visited or not and previous node. This is where shortest path algorithm is applied. 

Now the dataset “dsnodes” is traversed and data strings with path description and node description is then collected and passed to user.

 
This class also draws path in gif file. The function used is drawPathinFile(string sourcefile, string destinationfile) . The function uses the dot Net api under namespace System.Drawing for image manipulation and drawing. The modified data is stored in unique file name and displayed to user.

 The other helper (private) functions of this class are private string getConnectedNodes(int nodeid). This function accepts nodeid as argument and returns data related to connected nodes.  Function private string getPathOrientation(int pathfrom, int pathto) is used to query table szpathorientation and gets information about paths. Function private int SetWeightInAlgoDS( int nodeid, float weight,int pathid ,float addon) is used to set weight as per Dijkatra’s Algorithm.
· index.aspx


Start page where user selects map. Also link to admin pages is provided. If a user selects a map then Session variable Session[“mapid”] is set for future uses. The other map variables are fetched from the database and stored in session variables.
· login.aspx


Authentication for users who can modify places, paths etc.
· options.aspx


 Navigation page with three buttons.
· PlaceEdit.aspx


Screen of adding/editing nodes. It manipulates the data in table sznodes.

· selectorpage.aspx


Map uploading and map selection page. For uploading map html control file field is used. The property “runat” is set to server.  The file is saved at path “<apppath>\<userid>\<mapname><mapfilename>.gif . 

<apppath> is application path of web application. 

<userid> is id of user who has uploaded the file. 

<mapname> is the name of map which user enters.

<mapfilename> is actual file name . This naming scheme ensures user can upload same file with different names on server. 

The code given below is used to upload file.
· showpath.aspx


Output of shortest path is displayed in this page. This page contains one label control and one image button. The output is displayed in these controls.
· tour.aspx


Search screen for user. Initially the dropdown boxes are populated with categories present and nodes present. The radio buttons (option buttons) are used to determine what kind of search is used. String search is used with where clause “nodename like ‘%<userinput>%’”. The Category search has where clause as “nodetype = <selectedvalue>”.  After Search button is clicked data base is queried and data grid is filled with nodes and its name.
Add/Edit Screens
The functionality of all data entry screens is explained below. 

1. Since these screens are not widely used Session variables are used to maintain state of various variables.

2. Initially data is populated in dataset. This Dataset is stored in Session variable.
3. The state of mode of form is maintained in one Session variable. The state of form is initially “browse” so user can navigate between forms. Even if he accidentally clicks on update button changes are not committed. 

4. When user clicks on Add Button then mode changes to “add” and value of textboxes is set to empty string. User adds data in fields and clicks update button. This time function “UpdateData” is called.  First insert query is fired then an entry is made to data set with relevant values so that user can browse through it. The mode is then changed to “browse”.
5. When user clicks on Edit Button then mode changes to “edit” User edits data in fields and clicks update button. This time function “UpdateData” is called.  First update query is fired then dataset is modified with relevant values so that user can browse through it. The mode is then changed to “browse”.

6. After each Add/Update operation the datatable object is stored in session object.

7. When dataset is navigated the current row position   is always maintained in session object.

8. The number of rows present in dataset is also maintained in session object.
Dynamic Drawing

   This is another feature of this application. The application uses .NET drawing classes and API under name space System.Drawing.

The code is explained below with the comments.
System.Drawing.Image myImage;
//create image object




myImage= System.Drawing.Image.FromFile





(Request.PhysicalApplicationPath + "\\"+str1);//loadimage file into memory.




Bitmap bmp = new Bitmap(myImage);//create bitmap from image.




Graphics objGraphics = Graphics.FromImage(bmp);//populate graphics from bitmap 




so that bitmap data can be written




objGraphics.FillEllipse( Brushes.Red,int.Parse(txtx.Text)





,int.Parse(txty.Text),10,10 );// draw elipse in graphics memory




bmp.Save(  "c:\\newfile.gif");// save to new file
The main objects used are Image, Bitmap and Graphics. For further information please refer to MSDN.

Mobile Application 
  This is very simple as compared to web based application as only functionality of searching and path determination is provided. Path determination uses same class but only textual information is provided. This mobile application is created with Asp .Net Mobile Web Application.
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There are total 7 forms in this. The code is C# code. WML is not required for this type of project. If application is invoked by the mobile user wml is automatically generated. The main advantage of this type of application is consistency of code to provide easier maintenance.  Event Form_Activate() is used to populated data in listboxes and labels.  Most of Code is self explanatory and easy to follow. This code is very similar to web based code.
