IBM DB2 Spatial Extender Banking / Hospital Demos Script

Abstract:

The purpose of these demos is to provide the sales force with easy to install, configure, and execute DB2 Spatial Extender Demos. These demos clearly illustrate the power of DB2 Spatial Extender while being easy to understand and execute by relatively new users to Spatial Information Systems or GIS.

These demos are designed to be enhanced with a presentation that covers the business value of Spatial.  As part of the material on this CD multiple Freelance presentations have been provided.  Using this material you have the ability to tailor your presentation based on the needs and technical level of your customer. 

Marketing Messages

DB2 Universal Database Extenders can take your database applications beyond traditional numeric and character data to images, video, voice, complex documents, spatial objects, and beyond. You can bring any or all of these data types together in one SQL query and manipulate them with powerful built-in functions.



DB2 Spatial Extender allows you to gather spatial data and attach non-spatial business data   attributes to it. With the Spatial Extender, your business data and spatial data are now integrated, making the task of creating a GIS as straightforward as creating any other information system.

IBM’s DB2 Spatial Extender, in conjunction with DB2 Universal Database EE or EEE, allows you to:

· Combine spatial data with business data in the same RDBMS (Relational Database Management System) to better manage all your data within DB2 

· Build a highly integrated, consistent system that exploits the full power of business intelligence through a SQL interface using DB2 Spatial Extender 

· Use powerful SQL extensions to handle complex data types and allow applications to store and manipulate objects directly inside the DB2 database 

· Access spatial data more efficiently by using indexing and cost-based query optimization 

· Create User Defined Functions (UDFs) to specify how index entries are created from column entries, how to apply additional filtering, and generate start and stop pairs of keys for searching the index 

· Use a suite of User Defined Functions (UDFs) shipped with DB2 Spatial Extender to enhance query performance 

· View results with ESRI's (Environmental Systems Research Institute) powerful visualization tools such as ArcView (R) GIS, ArcInfo (tm), ArcView BusinessAnalyst, and ArcIMS.

Geocoding Example


Geocoding is the process of converting a street address, city, state and zip code information into a geometric point with known coordinates (i.e. latitude, longitude).  In most of the US, street addressing is assigned by street block, with even numbers on one side and odd numbers on the other.  

A geocoder parses the address and uses the starting / stopping, even / odd  information stored in a specially constructed street segment database to interpolate a coordinate point (see below):
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Technical Requirements:

A DB2 Spatial Extender system consists of DB2 Universal Database, DB2 Spatial Extender, and a geobrowser (for example, ArcExplorer). Typically, a database that is enabled for spatial operations is located on the server. You use client applications to access spatial data through the DB2 Spatial Extender stored procedures and spatial queries. In addition, you can view spatial data with a geobrowser.     Note: The demos on this CD execute on a single Laptop.  

Software:

· NT Service Pack 5 or Win2000

· DB2 UDB 7.1 fixpak 2 or 3 or DB2 UDB 7.2 

· DB2 Spatial Extender 7.1 or 7.2   (No maps, or geocoder data is needed for these demos)

· ESRI ArcExplorer (Provided on CD)

Hardware recommendations:

Spatial queries are resource intensive and performance is a major consideration while executing demos. The following is recommended as a minimum.  These demos will run with less resources but it is not recommended.  

· 256M of memory 

· 600MH processor or faster   

General Information

Before you install DB2 Spatial Extender, you must have DB2 UDB EE software installed and configured on your system.

Installing DB2 Spatial Extender on a Windows NT or Win2000 system: 

1.Log on to the system with a user name that has the required administration permissions. 

2.Shut down any other programs. 

3.Insert the CD-ROM into the drive. The installation launch pad opens. 

4.Optional: Click Release Notes to check the DB2 Spatial Extender Release Notes for any changes to the installation process, then return to the DB2 Spatial Extender launch pad. 

5.Click Install. 

6.Respond to the setup program's prompts. Online help is available to guide you through the remaining steps. To invoke online help, click Help or press F1. 

When the installation is complete, DB2 Spatial Extender is installed under the directory %DB2PATH% (for example, c:\sqllib).

It is recommended that you review the DB2 Control Center and some of the spatial areas before showing this demo.   Following is a view of the DB2 Control Center showing the process to import spatial data (Right click on the target database)
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Although you cannot sample the contents of a spatially enabled DB2 database you may want to view the spatial attributes in the bankdemo or hospdemo databases to understand the contents better. 

Demo specifics:

Bank Demo:

The Bank demo has been developed with the following objectives:

· Create an easy to understand and install database to spatially enable

· Demonstrate most of the spatial administration capabilities

· Validate spatial query using ESRI’s free geobrowser ArcExplorer

· Compare and verify the visual results in ArcExplorer and DB2 Script Center

· Illustrate geocoding of customer and branch addresses

This demo illustrates the value to adding the spatial dimension to an existing information system. The existing information system did not contain any explicit location / spatial data. However, is does contain implicit location data in the form of the address.  By spatially enabling the existing database the user greatly expands the type of Business analysis available.  

Note: Although this demo focuses on a Banking application, it is equally applicable to multiple different applications like Retail, Insurance, etc.  (See marketing examples at the end of this document). 

Using this demo and the DB2 Control Center you should be able to walk a potential customer through the steps of spatially enabling a database, adding the spatial dimension to customer and branch tables by adding a spatial column (aka layer), generating explicit location data in the form of latitude and longitude from the implicit location data (address) using the geocoding process, importing some freely available, from the web, spatial demographic census data (footnote web link) and street data, 

Details on the specific queries used in this demo can be found in the bankdemo folder, file name – Banking queries.rft

Executing the Banking Demo

Prior to giving the demo, review the demo configuration and databases.  You may also want to establish several marketing scenario like identifying targeted marketing campaigns, opening / closing a branch, evaluating high deposit customers by location, identifying impact of local construction, etc. 

To start the demo select Start > Programs > ESRI > ArcExplorer Java 3.0 

· Select – File, Open Project

· In the ‘Open’ window, open the top drop down window and select  ‘C\’

· Scroll down and double click on ‘bankdemo’ 

· Open  BANKDEMO.axl

The initial screen looks like this;
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Banking Demo queries  

The following list of queries can be used by themselves or in combination.   You need to determine the appropriate queries based on your customer.  Please review the list of potential spatial applications at the back of this document for ideas of how to make this demo more relevant to your customer.  

· Nearest Branch - This query identifies the nearest branch for each customer of the bank – Great for locating where you customers are.  

· Checking balance > $5000 within .05 miles of a branch office – This query shows all customers within ½ mile of each bank that have average checking balances greater than $5,000. Great for targeted marketing campaigns, identifying the location of good customers, etc.

· Savings balance > 45,000 within .05 miles of a branch office

· Show all the customer with more than 50000 in their saving accounts in overlapping zones (areas that are within .04 miles from each branch) 

· Clients of the San Carlos branch – Show the location of all clients of this branch 

· Clients of the Meridian branch – Show the location of all clients of this branch

· Branch - Show the location of all branch offices   

· Account Totals balance – Show me the location of customers and identify them by total balance (Checking and savings) 

· All Savings accounts balance – Show me the location of all customers by saving account balance

· All Checking accounts balance – Locate all customers based on their checking account balances   

· All customers – show me the location of all Draw a circle showing the areas .04 miles from my branches

· Main roads – Show all the local main roads 

· Average Block income – Show the average income by block – this data is based on census information and is not a DB2 Spatial query 

· Santa Clara County – location of cities within Santa Clara County.  (Free information and not a Spatial query) Recommendation – Zoom out on this view to show a greater geographic area. Then try several of the different queries 

If you have customized the demo it is recommended that you rename the new file and not overlay the original .axl file

Hospital Demo:

The Hospital demo has been developed with the following objectives:

· Simulate a typical customer environment

· Validate spatial query using ESRI’s ArcView 8.1 to a spatially enabled database

· Demonstrate SQL access to the same spatially enabled and legacy data (remote data source???)

· Monitor spatial query performance on the server

· Illustrate geocode addresses contained in legacy files

The demo uses sample derived data, loaded into DB2 UDB after defining the spatial extension UDSTs, UDFs, and indices. This data includes 

· A street map of metropolitan Columbus, Ohio

· Patient and hospital addresses that have been geocoded

· Patient histories and physician tables.

The demo consists of four parts:

1. A query function using the ESRI ArcExplorer as the front end geobrowser tool (SQL commands issued directly to DB2 can also be used).

2. A demonstration of geocoding capability.  Geocoding is the process of converting street addresses into mapping locations. 

3. A visualization of loaded map data.

4. The capability to display the extensibility definitions from the DB2 system catalog.

The first two parts of the demo will be of interest to all prospects, both technical and professional. Parts three and four are primarily for technical prospects familiar with SQL or spatial definition.  

Hospital demo Organization

Demo Database Tables

The demonstration consists of a number of tables.

 Medical History (1624 rows) - There is one Medical History for each hospital stay.  The medical history includes the patients and physicians names (id numbers only for the demo), and the hospital used.  The Medical History table is not spatially enabled.

 Hospital (8 rows) - this is a spatially enabled table of each hospital (point object) derived through geocoding the hospital’s street address.  

 Patient (860 rows) - this is a spatially enabled table for each patient (point object) derived through geocoding the patient’s street address.

 Physicians (72 rows) - this table contains the information on each physician referred to in the Medical History.  It is not spatially enabled.

 Interstate Highways (81 rows) - this table was extracted from the shape and table information provided by ESRI in the street map data.  Storing these highway segments it in the DB2 Spatial Extender database allows them to be used in SQL queries. This table is spatially enabled.

Running the Demo

Prior to giving the demo, review the demo configuration and databases.  You may also want to establish a story line about being engaged by the hospital group to evaluate the performance of  their hospitals in serving the Columbus community.

To start the demo 0 Start > Programs > ESRI > ArcExplorer Java 3.0 

· Select – File, Open Project

· In the ‘Open’ window, open the top drop down window and select  ‘C\’

· Scroll down and double click on ‘hospdemo’ 

· Open HOSPDEMO.axl
Note: Because of the large amount of data associated with this application it might take a while to open initially

This is an example of what an initial ArcExplorer screen looks like this:
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The column window on the left side of the screen is the map legend.  Each of the queries is listed as a separate theme.  Themes can be identified by the check mark box to the left of the name.  If you click any of the check mark boxes you turn the theme on.  This causes the database query to be automatically started.  The results are displayed in the map window to the right as symbols.  Some of the results are color coded, with the meaning of each color located below the theme name.  
Note: If you want to change the colors for any theme, right click on that theme and select ‘layer properties’. 

After viewing each query, click the check box off.

1) Patients Located Near Hospital #1  

Click on the check mark box labeled  “Around Hosp. #1”.  This displays the patients that are with 0.3 miles of the hospital.  The query is executed and the results displayed.  

2) Patients Located Near an Arbitrary Point 

A search is not limited to a visible object.  Any point on the map can be selected as the reference point.  

3) Patients Located Within an Arbitrary Rectangle  

This query uses a rectangle (polygon) to select patients within a given area.  Polygons can be circles, ellipses or multi-sided shapes.  

4. All Patients Within 1.5 miles of  Either Hospital #1 OR Hospital #7 
This query selects patients that are located near either hospital.  

5. Find Patients in a Ring Around Hospital #1  

This query involves using two circular polygons (radii 2.1 and 3.5 miles respectively), one within the other to form a “donut”.  This might represent a selection of more marginal patients based on proximity to the hospital.  ”.

6. Patients near Hospital #1 with the Same Diagnosis  (Code 272.4)
This query includes both spatial and non-spatial information.  The diagnosis code is included in the medical history.  Click on the “Diag. 272.4 around Hosp. #1”.

7. Patient Visit Frequency  

This example uses SQL functions that cannot be entered or processed through ArcView and SDE.  For each patient, a count of visits by each patient is determined.  (The query is run in a DB2 view.  

8. Average Cost per Visit 


This transaction summarizes the average cost per visit by hospital.  (The total revenue and visit counts by hospital are developed and presented through the DB2 command interface).  
9.  Locate the Nearest Hospital  

In this query, DB2 determines the distance to each hospital and selection of the closest facility.  This is a “heavy” transaction since it computes approximately 6800 distances.  You can review progress on the using the system monitor on the server display. Click on the “Closest Hospital” theme.  

(Note: please make sure that you click the theme off after displaying the results.  If you select any other theme, this query will be resubmitted).
10. Distance to the Nearest Hospital 

This is the same long running query as above, but the distance from the nearest hospital is displayed. 
(Note: please make sure that you click the theme off after displaying the results.  If you select any other theme the query will be resubmitted).
11.  Interstate Highway Segments within 5 Minutes of  any Hospital 

This query illustrates that features other than points can be spatially queried.  The Interstate Highway network is mapped by using line features.  

The theme was constructed by selecting the highway segments from the ESRI provided street map data (type = ‘interstate’), and storing these features in a layer in the DB2 Spatial Extender database.

To display the existing Interstate Highways, click on the theme “Interstate Highways”.  The database segments are superimposed in purple on the street network.

Then click on the theme “Interstate Hwy. within 5 min.”.  The DB2 Spatial Extender will compute and compare the distance of each segment to each hospital.  The selected segments will be highlighted in yellow.

If you have customized the demo it is recommended that you rename the new file and not overlay the original .axl file

Hints and Tips 

· To zoom in on a specific area, select the magnifying glass (+) from the tool bar, hold down the left mouse button and draw a box around the area that you want to focus on.   Once you release the mouse the application will automatically zoom into the area you specified.   (This item requires practice)
· To remove or customize a specific query from the list on the left side, right click on the first line of the query you want to modify. A window will appear that will allow you to:
· Remove the query from the menu

· Change colors

· Change the size and shape of the returned symbols

· Etc…
· To identify a single customer, select the “ i “ from the tool bar, place it over the specific customer and click. 

· By selecting the 6th icon from the right on the tool bar (Measure) you can measure distances between two points



Potential Spatial applications that can be discussed as part of these demos. 

· Targeted marketing campaigns
· Identify impact of closing a branch location
· Impact of a construction project on your customer
· Property management (Crime rates, income, average age in an area, etc)
· Competitive analysis (How many fast food places within five minutes driving time from the location you are considering)
· New business opportunities
· Identify customer penetration in the area around your stores
· Identify local areas where you are not getting customers from

· Locate customers within a specific driving time of your stores

· Identify new store locations

· Customers within 50 feet of a creek / river that do not have flood insurance

· Identify income, other demographics for target areas (New stores, marketing campaigns, etc.)

· Disease rates for an area.

· Identify high growth areas.

· Route planning based on customer revenue

· Identify underperforming locations within 10 minutes of a competitor

· Where are your most profitable customers located

· Etc…………..    


Summary

Your customers have now seen the power and capability of the IBM DB2 Spatial Extender.  You may want to remind them of the following:

 The DB2 Spatial Extender opens the door to the spatial world for SQL users.

 DB2 SE has been built around the emerging Open GIS Consortium (OGC) and SQL3 standards, offering protection for the investment.

 All functions of ESRI’s SDE, including support for ArcView and other SDE enabled products, are implemented in the DB2 Extender. 

 Additional query capabilities above and beyond the SDE set are available.
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