Object Databases - object oriented

· Built around objects consisting of both data and processes

· Objects are encapsulated (self-contained)

· Allows objects to be reused

· Object classes - major object categories

· Object classes are broken into subclasses (person class has subclass employee and customer)

· An instance of data is an instantiation (John is an instantiation of customer object)

· OODBMS - used primarily for applications with multimedia of complex data

· Hybrid OODBMS - both object and relational features

Multidimensional Databases - newest type of database

· Stores data for easy aggregation and manipulation across many dimensions

· Much less processing is required

· Used for data warehouses and data marts

· Decision support system

· DSS are not designed to search for a particular record, but display aggregated data

· Summary data is pre-calculated and stored for fast access

· Most often used  for data warehousing (used for decision support systems)

Optimizing Data Storage

· Once you select a data storage format, you must the optimize it for processing efficiency

· There are two ways to optimize a relational database

· Storage efficiency (minimizing storage space)

· Speed of access (minimizing time to retrieve desired information)

· These goals conflict because the best design for speed may take up a lot of space, and vice versa.

Storage Efficiency

· Minimize null values and redundancy

· Reduce update anomalies

· Normalization process optimizes the data storage design for storage efficiency

The most efficient tables have no redundant data, and very few null values.

Redundancy and null values also increase the possibility of errors.  If one record gets updates, and redundant ones are missed, you will have an update anomaly.

Nulls are difficult to interpret.

Normalization

· Series of rules are applied to a logical data model to determine how well formed it is

· Three normalization rules are used

· 1NF : Single valued attributes

· 2NF : All attributes are fully depended on the identifier

· 3NF : Attributes are only depended on the identifier

1NF

· A logical data model is in first normal form (1NF) if it does not lead to repeating fields.

· All columns must contain a single value

· To put a model in 1NF put the repeating into a seperate table this will also eliminate nulls

2NF

· Second normal form, requires first that the model is in first normal form, and second that the data model leads to fields that are dependent on a whole primary key.

· Sometimes fields are only dependent on a part of the primary key (partial dependent)

· To put the model into 2NF move these fields that are only dependent on part of the primary key to another table.

3NF

· Third normal form, occurs when a model is in both first and second normal form and when in the resulting tables none of the fields are dependent on non primary key fields (transitive dependency)

· To put the model into 3NF move the dependent, and non primary key fields to another table, and make the key, the primary key in the new table.

All fields must be  dependent in the key, the whole key, and nothing but the key.

Optimizing access Speed

· Now that the tables have been optimized for storage efficiency, the data is spread out across several tables.

· When data from multiple tables must be accessed, a join must occur.

· The more joins, the less efficiency in terms of access speed.

· Techniques available to increase access speed after optimizing for efficiency

· Renormalization

· Clustering

· Intrafile

· Interfile

· Indexing

Renormalization

· Add redundancy back to data storage design to reduce the number of joins performed in a query

· Ideal for frequency queried but rarely updated data

· Loop-up tables

· 1:1 relationships

· Add parent attributes to child

· Star schema design data models

Figure 11-12 on page 372

  (look up table is like table of contents)

Clustering

· Speed of access is also influenced by the way the data is retrieved.

· Reduce the number of times storage must be accessed by physically placing like records close together.

· Clustering involves physically arranging the records on the storage medium.

· Intrafile clustering - similar records in a table are stored together

· Interfile clustering - combine records from more than one table that are typically retrieved together

Indexing

· A mini table that contains values from one or more fields in a table and the location of the values within the table

· Indexes are one of the most important ways to improve database performance.

· Indexing is done via pointers

· Similar to the index of a book.

Guidelines for Creating Indexes

· Use indexes sparingly for transaction systems

· Use many indexes to increase response times in decision support systems

· For each table

· Create a unique index based on the primary key

· Create a index based on the foreign key

· Create an index for fields used frequently for grouping, sorting, or criteria

Volumetrics: Estimating Storage Size

· Estimate the amount of data that the hardware will need to support

· Raw data - sum of the average widths of all fields in a table.

· Calculate overhead (eg 30%) requirements based on DBMS vendor recommendations

· Estimate initial number of records

· Estimate growth rate of records

Summary

· Files are electronic lists of data generally of five types: master, loop-up, transaction, audit, and history.

· A database is a collection of groupings of information and a DBMS is software that creates and manipulates these.

· There are a number of methods for optimizing data access speed and data storage efficiency, though the designers may have to make trade offs between these goals.

