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GeoWorldMap 
Integration Guide

Document Information

This section of the document is provided for organizations implementing document control systems. This document may be used to supplement solution design documentation and is therefore versioned, and changes logged.

Disclaimer

This manual is provided for informational use only, is subject to change without notice, and should not be construed as a commitment by Geobytes. Geobytes assumes no responsibility of liability for any errors or inaccuracies in this manual.

The copyrighted map data that accompanies this manual is licensed to the purchaser only in strict accordance with Geobytes GeoWorldMap Shareware License Agreement which the purchaser should read carefully before installing and using the map data. The Geobytes GeoWorldMap Shareware License Agreement can be found in http://www.geobytes.com/GeoWorldMap.zip.
Except as permitted by such license, no part of this document may be reproduced or transmitted in any form or by any means – electronic, mechanical, or otherwise without the express written permission of Geobytes.

Purpose and Audience

The purpose of this document is to provide software engineers with the technical information that they need to successfully integrate Geobytes’ map into their organizations database system.

History of Changes

The following table summarizes all the changes that have been made to this document since it was created. Please ensure that you are working with the latest available version of the document to ensure accuracy of the information presented.

	Status
	Date
	Comments

	Internal Draft
	21/01/2003
	Reference: GeoNetMap Integration Guide.

	Internal Draft
	21/01/2003
	Included relevant and removed irrelevant information.

	Public Draft
	25/03/2003
	First public draft released.
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Developer Specifications

The following sections of the document contain technical information that can be used by software engineers to integrate Geobytes’ GeoWorldMap into a database.
Quick Overview

Extending an existing database to include world city information is a simple process with Geobytes’ GeoWorldMap. The steps involved are as follows.
· Import data into existing relational database management system; the first step is to copy the GeoWorldMap data files and import the data contained within them into the existing relational database management solution used for storing information. Most database vendors provide a bulk loading facility, which automatically detects the best data-type for imported data, or allows transformation with minor tweaking. If tweaking is necessary, information on optimal data types of table columns is provided in the data dictionary section.

Integrating GeoWorldMap into MySql

For detailed instructions importing GeoWorldMap into MySql, please visit http://epicenter.geobytes.com/MySqlInstructions.htm.
Integrating GeoWorldMap into MS SQL

For detailed instructions importing GeoWorldMap into MS SQL, please visit http://epicenter.geobytes.com/MSSqlInstructions.htm.
Integrating GeoWorldMap into MS Access

For detailed instructions importing GeoWorldMap into MS Access, please visit http://epicenter.geobytes.com/AccessInstructions.htm
Sample Queries

The following sections of the document provide a detailed view of the queries that can be used to query the Geobytes GeoWorldMap database.
SELECT C.City, Co.Country

FROM Cities C

JOIN Countries Co ON Co.CountryId = C.CountryId

WHERE C.City = 'New York'
Listing 1 Select City, Country Query

To fully understand this query, it is critical to review the data dictionary that GeoWorldMap uses. Full documentation of the data dictionary is included in this document for your reference. If executed on the live GeoWorldMap the result would probably look like the following.

	City
	Country

	
	

	New York
	United States

	
	


Table 2 Result Set of Select City, Country Query

SELECT C.City, R.Region

FROM Cities C 

JOIN Regions R ON R.Regionid = C.Regionid

WHERE C.City = 'Washington'
Listing 2 Select City, Region Query

The GeoWorldMap version used during the creation of this documentation returned twenty-six rows of city names and regions. Table 3 is a sample of that data.

	City
	Region

	
	

	Washington
	Georgia

	
	

	Washington
	Iowa

	
	

	Washington
	Indiana

	
	

	Washington
	Kansas

	
	

	Washington
	Missouri

	
	

	Washington
	North Carolina

	
	


Table 3 Result Set of City Region Query

The query in listing 3 returns the City, Latitude and Longitude of Sydney, Australia as seen in Table 4.

SELECT C.City, C.Latitude, C.Longitude

FROM Cities C 

JOIN Countries Co ON Co.CountryId = C.CountryId

WHERE C.City = 'Sydney' and Co.Country = 'Australia'
Listing 3 Select City, Lat and Lon Query
	City
	Latitude
	Longitude

	
	
	

	Sydney
	-33.882999420166016
	151.21699523925781

	
	
	


Table 4 Results Set of City, Lat and Lon Query

The query in Listing 4 returns 'USNYNYOR' as the LocationCode for New York, United States, Australia as seen in Table 5.

SELECT C.City, Co.Country, (Co.Internet+R.Code+C.Code) AS LocationCode

FROM Cities C

JOIN Countries Co ON Co.CountryId = C.CountryId

JOIN Regions R ON R.RegionId = C.RegionId

WHERE C.City = 'New York' and Co.Country = 'United States'
Listing 4 SELECT LocationCode WHERE City, Country Query
	City
	Country
	LocationCode

	
	
	

	New York
	United States
	USNYNYOR

	
	
	


Table 5 Results set of SELECT LocationCode WHERE City, Country

The query in Listing 5 returns Los Angeles, United States for the LocationCode 'USCALANG' as seen in Table 6.
SELECT C.City, Co.Country, (Co.Internet+R.Code+C.Code) AS LocationCode

FROM Cities C

JOIN Countries Co ON Co.CountryId = C.CountryId

JOIN Regions R ON R.RegionId = C.RegionId

WHERE (Co.Internet+R.Code+C.Code) = 'USCALANG'
Listing 5 SELECT City, Country WHERE LocationCode Query
	City
	Country
	LocationCode

	
	
	

	Los Angeles
	United States
	USCALANG

	
	
	


Table 6 Results Set of SELECT City, Country WHERE LocationCode

Understanding the Data Dictionary

The GeoWorldMap is distributed as a set of three text files. Each file contains the information necessary to populate one table in the relational database management system. When downloaded from Geobytes, the GeoWorldMap data is delivered as a zip file containing the three *.txt files; these files are relatively small and are updated frequently. The following table summarizes the distribution of data across the source files.

	Table Name
	Source File
	Zip Archive

	
	
	

	Countries
	Countries.txt
	GeoWorldMap.zip

	
	
	

	Regions
	Regions.txt
	GeoWorldMap.zip

	
	
	

	Cities
	Cities.txt
	GeoWorldMap.zip

	
	
	


Table 7 Source File to Table Mapping

The tables have several related fields, which make it possible to construct simple yet powerful queries. The following entity relationship diagram illustrates the relationships between the tables.
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Figure 1 Complete Entity Relationship Diagram

Tables

The following sections of the document detail the table designs and the meanings of fields.

Countries Table

The “Countries” table is used to store a comprehensive list of all the countries that are catalogued in GeoWorldMap. Each country has a number of fields associated with it.
	Constraints
	Field Name
	Suggested Data Type

	
	
	

	PK
	CountryId
	int(4)

	
	
	

	
	Country
	varchar(128)

	
	
	

	
	FIPS104
	varchar(2)

	
	
	

	
	ISO2
	varchar(2)

	
	
	

	
	ISO3
	varchar(3)

	
	
	

	
	ISON
	varchar(3)

	
	
	

	
	Internet
	varchar(2)

	
	
	

	
	Capital
	varchar(25)

	
	
	

	
	MapReference
	varchar(50)

	
	
	

	
	NationalitySingular
	varchar(35)

	
	
	

	
	NationalityPlural
	varchar(35)

	
	
	

	
	Currency
	varchar(30)

	
	
	

	
	CurrencyCode
	varchar(3)

	
	
	

	
	Population
	BigInt(8)

	
	
	

	
	Title
	varchar(50)

	
	
	

	
	Comment
	varchar(2048)


Table 8 Countries Table Design

Description of Table Fields

The “Countries” table consists of 16 fields, “CountryId”, “Country”, “FIPS104”, “ISO2”, “ISO3”, “ISON”, “Internet” “Capital”, “MapReference”, “NationalitySingular”, “NationalityPlural”, “Currency”, “CurrencyCode”, “Population”, “Title”, and “Comment”. The purpose of each of these fields is documented below.

· CountryId; this field is an internal key used to relate a specific row in this table to related rows in the Regions and Cities tables. This is the primary key and is unique. The number “113” for example is the key for India.

· Country; this field is a string representation of the country name, for example, “India”, “Singapore” or “Canada”.

· FIPS104; FIPS104 or more precisely FIPS 10-4 is a publication by the Federal Information Processing Standards body that identifies geopolitical entities around the world with a code. For example, “AS07” is the state of Victoria in Australia. This field represents logical groupings of these four letter codes, so in this example the letters “AS” would be stored in the “FIPS104” field. More information about this publication can be found at the National Imagery and Mapping Agency at http://www.nima.mil and http://www.nima.mil/gns/html/index.html. 

· ISO2; this field represents the “A 2” column in the ISO 3166 document which lists each country with associated alpha and numeric codes. More information on ISO 3166 standard can be found at the International Organization for Standardization web-site at http://www.iso.org/iso/en/prods-services/iso3166ma/02iso-3166-code-lists/list-en1.html. An example is “US” which represents the United States of America.

· ISO3; this field represents the “A 3” column in the ISO 3166 document which lists each country with associated alpha and numeric codes. More information on ISO 3166 standard can be found at the International Organization for Standardization web-site at http://www.iso.org/iso/en/prods-services/iso3166ma/02iso-3166-code-lists/list-en1.html. An example is “GTM” which represents Guatemala.

· ISON; this field represents the “Number” column in the ISO 3166 document which lists each country with associated alpha and numeric codes. More information on the ISO 3166 standard can be found at the International Organization for Standardization web-site at http://www.iso.org/iso/en/prods-services/iso3166ma/02iso-3166-code-lists/list-en1.html. An example is “036” which represents Australia.
· Internet; this field represents the “ccTLD” code designated by IANA (Internet Assigned Numbers Authority) which is employed in the DNS to identify hosts in various countries around the world. For example, the code “uk” is assigned to the United Kingdom. The “ccTLD” codes are based on the “A 2” column of the ISO 3166 standard document. More information on the Internet Assigned Numbers Authority can be found at http://www.iana.org, more information on the International Organization for Standardization can be found at http://www.iso.org.
· Capital; this field is a string representation of a given countries capital city, for example, the capital of United States is “Washington, DC”. This information was referenced from the CIA web-site and can be found at http://www.cia.gov/cia/publications/factbook/.
· MapReference; this field is a string representation of a given countries, major reference point in the world, for example, the map reference for Canada is “North America”. This information was referenced from the CIA web-site and can be found at http://www.cia.gov/cia/publications/factbook/.
· NationalitySingular; this field is a string representation, referring to a singular expression of a given countries nationality. For example, the singular expression of a person from the United States would be “American”. This information was referenced from the CIA web-site and can be found at http://www.cia.gov/cia/publications/factbook/.
· NationalityPlural; this field is a string representation, referring to a plural expression of a given countries nationality. For example, the plural expression of people from the United States would be “Americans”. This information was referenced from the CIA web-site and can be found at http://www.cia.gov/cia/publications/factbook/.
· Currency; this field is a string representation of a given countries currency, for example, the currency of United States would be “US Dollar”. This information was referenced from the CIA web-site and can be found at http://www.cia.gov/cia/publications/factbook/.
· CurrencyCode; this field is a 3 character string representation of a given countries currency code. The codes are based on the ISO 4217 where the first 2 characters are made up of the countries Internet code and the last is a currency designator. For example the currency code “USD” is the code for the US Dollar. More information on the ISO standardization can be found at http://www.iso.org.
· Population; this field represents a given countries population, based on an estimate as of July 2001, and is referenced from the CIA web-site. More information can be found at the CIA web-site at http://www.cia.gov/cia/publications/factbook/.
· Title; this field is a string representation of a given country’s title as it would appear in a sentence. For example: - The “title” for United States is “The United States”.
· Comment; this is a free-form field where additional information can be provided about this country. For example, relating Zaire to the Democratic Republic of Congo.
A comparison of the different internationally recognized codes for countries can be found at http://www.mindspring.com/~gwil/wab.html The CIA FactBook also contains such a list http://www.cia.gov/cia/publications/factbook/.

Regions Table

The regions table stores a list of sub-country geographical entities such as states, provinces and territories. Each region is associated with a row in the “Countries” table using a foreign key relationship.

	Constraints
	Field Name
	Suggested Data Type

	
	
	

	PK
	RegionId
	int(4)

	
	
	

	FK
	CountryId
	int(4)

	
	
	

	
	Region
	varchar(128)

	
	
	

	
	Code
	varchar(2)

	
	
	

	
	ADM1Code
	varchar(4)

	
	
	


Table 9 Regions Table Design

Description of Table Fields

The “Regions” table consists of five fields, “RegionId”, “CountryId”, “Region”, “Code”, and “ADM1Code”. The purpose of each of these fields is documented below.

· RegionId; this field is an internal key used to relate a specific row in this table to related rows in the “Cities” table.
· CountryId; this field implements a foreign key relationship with the “CountryId” field in the “Countries” table.
· Region; this field is the character representation of the sub-country geographical region. For example, the value of this column might be the state “Florida” in the USA or “New South Wales” in Australia.
· Code; this field is a 2 character code used to represent the general abbreviation for a sub-country geographical region. They were referenced from http://www.mindspring.com/~gwil/statoids.html#codes. Each region has a unique code within a given country, and existing official codes were used where possible. "Official" can mean various things, but the ISO 3166-2 codes have been favored http://www.iso.org/iso/en/prods-services/iso3166ma/04background-on-iso-3166/iso3166-2.html. The codes are mnemonic. They consist of the first letter in the subdivision name, followed by a letter that occurs later in that name, unless it was impossible to assign unique codes by that rule.

· ADM1Code; this field is related to the “FIPS104” field in the “Countries” table. Where the “FIPS104” code is used to identify a geopolitical region at country resolution, the “ADM1Code” is used to identify a geopolitical region at a sub-country region. For more information on the “ADM1Code” field visit the National Imagery and Mapping Agency Internet site at http://www.nima.mil/gns/html/index.html. 

Cities Table

The “Cities” table is a detailed list of cities of the world related to countries and sub-country regions. Each city is listed with its longitude, latitude and time zone.

	Constraints
	Field Name
	Suggested Data Type

	
	
	

	PK
	CityId
	int(4)

	
	
	

	FK
	CountryId
	int(4)

	
	
	

	FK
	RegionId
	int(4)

	
	
	

	
	City
	varchar(128)

	
	
	

	
	Longitude
	float(8)

	
	
	

	
	Latitude
	float(8)

	
	
	

	
	TimeZone
	varchar(32)

	
	
	

	
	Code
	varchar(2)


Table 10 Cities Table Design

Description of Table Fields

The “Cities” table consists of eight fields, “CityId”, “CountryId”, “RegionId”, “City”, “Longitude”, “Latitude”, “TimeZone” and “Code”. The purpose of these fields is documented below.

· CityId; this field is an internal key used to relate a specific rows in this table to related rows in the “Subnets” and “NearbyCities” table. This is the primary key and is unique. The number “1225” for example is the key for Melbourne, Australia.

· CountryId; this field implements a foreign key relationship with the “CountryId” field in the “Countries” table. This relationship is established to make it easy to determine what country a city is in without joining to the “Regions” table.

· RegionId; this field implements a foreign key relationship with the “RegionId” field in the “Regions” table.
· City; this field is a character representation of the actual name of the city. For example “New York”, “London” or “Paris”. This field should not be used as the key for queries since the names of cities are not globally unique.

· Longitude; this field is used to store the approximate longitude of the city specified by the rest of the row. 

· Latitude; this field is used to store the approximate latitude of the city specified by the rest of the row.

· TimeZone; this field is used to indicate which time zone the city is in. For example, the “TimeZone” field value for Sydney, Australia is “+10:00” being UTC (or GMT) plus 10 hours.  The time is represented in UTC (Coordinated Universal Time). UTC was formerly known as GMT (Greenwich Mean Time). See ISO8601:2000(E) for further information on time zone representation. The ISO is available at http://www.pvv.org/~nsaa/8601v2000.pdf 

· Code; this field is a 4 character alpha code used to represent a city within a given country and region. The code consists of the first letter of each word, then followed by the next 2 characters in the last word. If the city has only one word, then the first 4 characters would be used. When generating these codes if there was a duplicate code generated, then the next letter in the city name would be used. If a duplicate code is still found, then the last character of the code is replaced by a letter from the alphabet in descending order.

Relationships

The following section lists the relationships, which can logically be implemented when importing the map data into a relational database management system. These relationships help form complex queries which can be used for a variety of purposes.

Countries.CountryId to Regions.CountryId

Logically, a country contains one or more geographical sub-regions. For very small countries the sub-region is effectively the same as the country. 

	Table
	Field
	Relationship
	Table
	Field

	
	
	
	
	

	Countries
	CountryId
	contains
	Regions
	CountryId

	
	
	
	
	


Table 11 Countries.CountryId to Regions.CountryId Relationship

An example of this relationship being used is returning a list of all the regions within one country. The following SQL query performs a join on the “Countries” and “Regions” table using the “CountryId” field; this query returns all the states of the USA.

SELECT R.Region, C.Country

FROM Countries C

JOIN Regions R ON C.CountryId = R.CountryId

WHERE C.Country = ‘United States’

Listing 6 Select All Regions in the United States

The above query would be useful as a parameterized stored procedure used to drive a GUI tool for managing the targeting of an advertising campaign.

Countries.CountryId to Cities.CountryId

This relationship exists to make queries linking the “Countries” and “Cities” tables together without having to join through the “Regions” table.

	Table
	Field
	Relationship
	Table
	Field

	
	
	
	
	

	Countries
	CountryId
	contains
	Cities
	CountryId

	
	
	
	
	


Table 12 Countries.CountryId to Cities.CountryId Relationship

Frequently city names are ambiguous – with the same city name appearing in more than one country. This relationship could be used to disambiguate these city names. For example, there are 25 cities in GeoWorldMap named Chester. The following query can be used to list each city named “Chester” against its country.

SELECT Ci.City, Co.Country

FROM Cities Ci

JOIN Countries Co ON Ci.CountryId = Co.CountryId

WHERE Ci.City = ‘Chester’

Listing 7 Select All Cities Named Chester

Regions.RegionId to Cities.RegionId

This relationship exists to locate all the cities within a given sub-country region. This is useful for disambiguating geographical targeting selections.

	Table
	Field
	Relationship
	Table
	Field

	
	
	
	
	

	Regions
	RegionId
	contains
	Cities
	RegionId

	
	
	
	
	


Table 13 Regions.RegionId to Cities.RegionId Relationship

The following query lists all the cities that are known to exist within the state of Florida. Notice how this query uses the “Cities”, “Countries” and “Regions” table.

SELECT Ci.City, R.Region, Co.Country

FROM Cities Ci

JOIN Countries Co ON Ci.CountryId = Co.CountryId

JOIN Regions R ON Ci.RegionId = R.RegionId

WHERE R.Region = ‘Florida’

Listing 8 Select All Cities in Florida

Appendices

The following sections contain additional information that could not be logically placed into the rest of the document but still has relevance to software engineers integrating the Geobytes GeoWorldMap into an Internet advertising solution.

Definitions and Terms

The following terms are used extensively throughout this document.

· City; GeoWorldMap uses the term city to identify each distinct geographical area within a given region. For example, the city of New York in GeoWorldMap would not be equal geographically to what most people would consider to be New York. GeoWorldMap is extremely specific, so the row defining New York may be referring to a very acute area, possibly the size of only a few zip codes.

Index of Tables, Figures and Listings

The following indexes are provided to assist in locating specific figures and tables when integrating GeoWorldMap into existing databases. These indexes may be used in communications when working with technical support to resolve any issues with integration.

Tables

The following is a list of tables in this document along with the page numbers that they appear on. When working with technical support to resolve any integration issues these numbers may be referenced in communications.
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Figures

The following is a list of figures in this document along with the page numbers that they appear on. When working with technical support to resolve any integration issues these numbers may be referenced in communications.
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Listings

The following is a list of code listings in this document along with the page numbers that they appear on. When working with technical support to resolve any integration issues these numbers may be referenced in communications.
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Database Vendor Links

The information in this section is provided for those organizations that may not already have an investment in an existing relational database management technology. Geobytes does not necessarily recommend or limit solution providers to the following list of products.

DB2 by IBM

DB2 is developed by IBM. Both technical and overview information on this product can be located on the IBM Software site at http://www.ibm.com/software/data/. Information for developers wishing to use this software can also be located at the DB2 developer site online at http://www.ibm.com/software/data/developer/. 

Informix by IBM

Informix is now an IBM product. Support and technical information for Informix can be found at http://www.ibm.com/software/data/informix/. Developer orientated is located specifically at the Informix Developer Network site at http://www.informix.com/idn/. 

SQL Server by Microsoft

SQL Server is developed by Microsoft. Product and overview information for SQL Server can be found at the Microsoft site at http://www.microsoft.com/sqlserver/. Developer information can be found at the Microsoft Developer Network site, specifically in the MSDN Library. The URL for this resource is http://msdn.microsoft.com/sqlserver/.

mySQL licensed under GPL

The “mySQL” software is licensed under the Gnu General Public License and is a community-based development effort. Information on the “mySQL” software can be found at http://www.mySQL.org. Developer orientated information can be found under the documentation section of that site.

Oracle Database by Oracle

Oracle Database is developed by Oracle. General overview information on Oracle Database can be found at http://www.oracle.com/ip/deploy/database/. Developer orientated information can be found in the accompanying product documentation or at http://www.oracle.com/ip/develop/. 

Sybase Adaptive Server by Sybase

Sybase Adaptive Server is developed by Sybase. General product information for this product can be found at http://www.sybase.com/products/databaseservers/ase/. Developer information can be found at http://manuals.sybase.com/onlinebooks/group-as/asg1250e/. [image: image3.png]
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