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Some of the data sources that is readily available is shown below with their respective data sites.

� Chemical and Biological Information Analysis Center (CBIAC) - http://www.cbiac.apgea.army.mil/
� Chemical Lists (commercial product) sample page is shown below.  This would be similar to what

CBNAIR should produce as an output.

� Chemical Warfare Agents - http://www.opcw.nl/chemhaz/cwagents.htm
� US Army Medical Institute for Chemical Defense - http://chemdef.apgea.army.mil/
� Center for Disease Control - http://www.cdc.gov/
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� National Institutes of Health - http://www.nih.gov/

With the various databases that need to be access, I really don’t think we have a choice but to have a
relational database system.  The design rules for a Normalized Relational Database can be summarized
as follows:

•  The tables in a database may only contain information specifically about the particular entity.
•  Each table must have a unique primary key so that one occurrence of the entity can be

distinguished from another. The primary key must be one of the columns in the row and may be
composed of several columns.

•  The order of the rows and the order of the columns within a row are unimportant because they
can be viewed in any order desired.

•  The intersection of a row and a column contains a piece of information, this intersection point is
sometimes called an attribute An attribute cannot be subdivided [thus the term atom]; it is always
entered and presented as a whole, but it may be formatted according to preference.

•  All information in a particular column must be of the same nature, varying only in the way
expected because of the particular row.

•  No two columns in the same row may contain the same type of information; said another way:
repeating fields are not allowed.

•  Information in a particular column must be solely and completely dependent on the primary key of
the given row. An exception is permitted in the case of a foreign key which contains the primary
key of a row in another related table. In fact, "foreign keys" are the way tables are related to each
other.

Tables can be related with each other and can be accessed as if they were a single combined table of
many rows and many columns.  There are three types of relationships a given table can have with
another given table:

•  One-to-one: There is a one for one correspondence between the rows in the first table with the
rows in the second. Not terribly useful because the tables could be combined into one, but
sometimes necessary for performance or security reasons.

•  One-to-many: There is a single row in the first table that relates to many rows in the second table.
This may be the most common type of relationship.

•  Many-to-many: Each row in the first table can relate to zero or more rows in the second table and
each row in the second table can relate to zero or more rows in the first table. While this
relationship frequently exists, it is not directly supported by any database software known to me.
All many-to-many relationships can be resolved into two one-to-many relationships using a linking
table in the middle. One row in the first table can relate to many rows in the linking table. One row
in the second table can relate to many rows in the linkage table. Sometimes the linking table can
contain information specific to the particular relationship the row in the first table has with the row
in the second table.

Since the linking table just described was involved in relationships with two different tables, it follows that
it is permitted for any table to be involved in many relationships.  When all the tables and relationships
have been defined, various networks of many related tables can be created and considered as one table
with a query.  A query can be thought of as a virtual table because it is something that looks like a single
simple table to the application but in reality, it does not exist. The particular tables, rows, and columns as
well as the order of the rows and columns in the query depend on the requirements of the application
[John Murray 1997].

The advantages of a fully relational system are wide-ranging and real and would apply to CBNAIR:

•  Unbeatable performance,
•  Enormous benefits to users in capability and power,
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•  Truly scalable and distributable systems,
•  Able to easily take advantage of new hardware technology,
•  Flexibility for evolution of users' data,
•  And, a solution for all types of data needs.

Reference:  http://databases.about.com/


