Suggested steps for moving data into a relational database:

Alan Williams, Shenandoah NP

Often as a data or program manager you already have historical data for a project so are not starting for scratch when you begin to create a new or more functional database.  Following are some guidelines for assisting you in the process.  If you can start from scratch take advantage of the principles found in steps 4-5 to make your database a well designed as possible.

1 ) Consolidate historical data

First look through computer files including back-ups and network dives.

Pull them together and try to convert them to a single type of file such as Excel.  It is often easier if you don’t put them strait into the database.  After you have them converted make a working copy of the files and save the others for going back to and checking.

Consider adopting a naming convention for your data field names so that they are consistent, explicit, and they match other data you might have.  Try to keep them <=10 characters long and without spaces.  Also it is wise to avoid naming fields with Access “reserved words”.  Some common words to avoid are “Date” and “Year” as these are functions for getting the date information and your names could conflict.  Consult the document in the Appendix for more information.

After the data is in a single format try to combine the data into the fewest number of files as possible. The goal should be to have one spreadsheet for each kind of data you have collected.  For example:  if you have 5 spreadsheets, one for each site you sampled, consider combining them into one spreadsheet with an additional column for “SiteID”.  If you are combining different years of sampling, and some things have changed add some columns to your spreadsheet to allow the new data and just leave the cells blank for the other years.

Doing this will allow you to look in fewer places to see what you have or more importantly what you are missing.

2 ) Probe for missing data

Using pivot tables in excel you can make some summaries starting with when and where samples were collected.  Compare what you found to what should be there based on other records (i.e. paper files).  This can take time but it is better to find out what might still be out there so you don’t find it later and have to go through the whole process again.  If you have to do a lot of data entry it helps to know how much there is and how long it will take.

3 ) Spot-check data

If there are questions about what data belongs to what sample some checking of other records is advisable to eliminate any uncertainty.  Do some sorting of your data to look for odd data in your records such as: 

mix-ups like: “1” for “i” or for “L”

values out of the normal range like: 999 for 9.99

“text” data in otherwise number type data

4 ) Press the data into a “normalized” structure

normalization - “ In relational database design, the process of organizing data to minimize duplication.  Normalization usually involves dividing a database into two or more tables and defining relationships between the tables.  The objective is to isolate data so that additions, deletions, and modifications of a field can be made in just one table and then propagated through the rest of the database via the defined relationships.”
- Webopedia
The process of normalizing your data will help to expose errors and help you plan how to best organize your data.

Take the extra time to be thorough and consider again adopting a naming convention for your data fields and tables so that names are consistent, explicit, they match other data you might have, and they avoid reserved words (See Appendix for more info).  This helps during application development, documentation, and sharing your data with other people and programs.  

At this stage you may want to import your data into your database and use its tools to help you analyze your tables (MSAccess has a wizard that can help with this).  This step could take some time to plan out your database design, especially if you will be trying to integrate this data with other types of data.  

5 ) Enforce referential integrity

referential integrity – “A feature provided by relational database management systems (RDBMS's) that prevents users or applications from entering inconsistent data. Most RDBMS's have various referential integrity rules that you can apply when you create a relationship between two tables.” - Webopedia
This is a final step in ensuring there is integrity in your data.  In this is the process of defining relationships and asking the computer to protect your tables against integrity problems.  In natural resource data a common problem in a poorly designed database is having a Species code in a sample but you don’t know what the code refers to.  Once referential integrity is established and enforced the database won’t allow codes that don’t match the master list of Species codes.

Appendix:

Naming Conventions for Microsoft Access

http://www.mvps.org/access/general/gen0012.htm
ACC: Reserved Words in Microsoft Access (Q109312)

http://support.microsoft.com/default.aspx?scid=kb;EN-US;q109312



Database design help

For more information about database design and normalizing data below are some resources.

In print:

Access97 Developer’s Handbook 3rd ed. – By Paul Litwin, Ken Getz, and Mike Gilbert.  ((1997 SYBEX)

On the web:

Database Design  A carefully thought-out database design forms the foundation for future success. These links will help you plan your database designs to maintain performance and integrity through future growth. http://databases.about.com/compute/databases/cs/specificproducts/index.htm
Jose's Fundamentals of Database Design Excellent page describing the fundamental concepts of database design ranging from normalization to indexing. Jose explains it all in plain English -- an excellent introduction for the novice or refresher for seasoned administrators. http://csgrad.cs.vt.edu/~luhui/program/sql/db%20fundamentals.htm
Database Normalization Course Database normalization lecture slides from a design course at the University of California at Berkeley. http://www.sims.berkeley.edu/courses/is202/f98/Lecture12/index.htm
Database Normalization Presentation Learn the basics of database normalization in this illustrated PowerPoint presentation from the Capital PC Users Group. http://cpcug.org/user/access/Presentations/Normalization/index.htm
