Data storage Design

The data storage function manages how data is stored and handled by programs that run the system.

Goals of data storage design


Efficient data retrieval (good response time)


Access to the information users need

Design steps

· Select data storage format

· File

· Database

· Design to optimize processing efficiency


Trade offs

· Minimize storage space

· Maximize data access speed

Types of Data Storage Formats

· Files: electronic lists of data optimized to perform a particular transaction

· Database: a collection of groupings of information that are related to each other in some way(through common fields)

· A database Management System (DBMS) is software that creates and manipulates databases.

· End user DBMS is less expensive (eg. MS Access)

· Enterprise DBMS has more features (eg. Oracle)

Examples:


Figure 11-1 on P357: a file


Figure 11-2 on P358: a DB

File attributes

· Files contain information formatted for a particular transaction

· Typically organized sequentially

· Pointers used to associate records with other records

· To provide information about location of related record

· Linked Lists are files with records linked together using pointers

Types of Files

· Master Files - store core important information

· Look-up File - store static variables (neg. postal code)

· Transaction File - temporarily stores changes; used to update master file

· Audit File - records before and after images when alterations are made

· History (archive) File - stores past transactions

Types of Databases

· Legacy - older technology

· Hierarchical : depict parent-child relationships using inverted trees (cannot properly represent M:N)

· Network: depict non hierarchical associations using pointers (Solves M:N issue of hierarchical database)

· Legacy databases can handle data efficiently, but intense programming effort required to manage and retrieve data.

· Relational

· Object Databases

· Multidimensional Databases

Relational - most popular type of database

· popular, easy for developers to use

· May be less machine efficient, but much easier to work with

· Primary and foreign keys used to identify and link tables

· Referential integrity ensures correct and valid table synchronization

· Structured Query Language (SQL) - standard language for accessing data

· Works on all records in a table at once

· Queries perform a join to access related records from other tables.

