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There will be a number of hand out papers during the course of this unit. They are intended to supplement the lecture and tutorial materials.

This paper is about the predecessor to database methods of data storage and management – the Files System. And of course, it contains a few thoughts about databases.

An understanding of the problems of file-based systems will help us avoid repeating some those same problems in our development of database systems.

File based systems were used (prior to database) to computerise manual filing system data.  In earlier days, a manual  file would have been set up to hold external and internal correspondence relating to a product, an employee, a customer, and so on. There would have been many such files, all labelled and held in storage cabinets, normally locked or available only to a few staff as a means of security and continuity (files were known to have walked !).

There would have been a filing system so that access time was as low as possible. Indexing was normal, and there would have been some logical order in the data files.

Humans (like ourselves) can and did cope quite nicely with small filing systems, and while the queries to the filing system were simple, there were no problems – except for keeping the files in the predetermined order, and keeping the index or indexes up to date.

However, consider a real estate agency which keeps records of sellers, buyers and properties.  Properties can either be for rent, lease or purchase – 3 logical groups, but some properties can be offered for sale, and if no sale is made the property can be also offered for rent, 

How many divisions are there now ?  How many additional records ? And are the records for the same property synchronised, so that IF/When the property is sold, the ‘For Rent’ records are withdrawn ?

Properties (or houses if you prefer) can be quite different in their construction – they can have 1, 2, 3 or 4 bedrooms, 1 or more bathrooms, reading rooms, dining and lounge rooms, studies, sun rooms and so on. Some can have pools. So the ‘data definition’ of a ‘house’ is far from a simple standard.

Records of prospective buyers are also necessary so that when a property comes on the market, these people can be contacted.

What if a prospective renter or buyer  went to the agency and asked questions like these ?

(a) What 3 bedroom properties with a garage and garden do you have for sale ?

(b) What properties do you have for rent within 5 kilometres of the CBD ?

(c) What is the average price for a 3 bedroom house in this suburb ?

Or if the manager of the agency or business wanted to know

(a) How does the real estate agency’s turnover this month (or last month) compare with the previous month ?

Apart from ‘wanting to know’ we have become a society where there is mandatory reporting on items such as monthly, quarterly and annual reports.

The manual record keeping system necessary would have been basically unmanageable.

Some years ago, after the realisation that computers could store, categorise and retrieve data reasonably accurately and quickly, many data systems were developed. Mainly because of the very strong ‘compartmentalisation’ of businesses, there were  organisational structures where the ‘Sales Department’ owned data relating to sales. The Marketing Department owned data relating to marketing. The Personnel and Payroll Departments owned data related to their tasks and responsibilities.

If we look quickly at what data was probably held we could find that for the Payroll Department this could have been the profile of a staff member’s details:

Salary or Staff Number, Name, Gender, Current Salary, Department Number

And quite likely  the Personnel Department would have held records such as

Staff or Salary Number, Name, Position, Gender, Date of Birth, Commencing Date, Current Salary, Department Number

A quick scan indicates much duplication.

File System Limitations
Isolation of data makes it difficult to gather or access composite data - as in the case of the real estate agency

Duplication of data is both wasteful and dangerous

Duplication of data – is it synchronised for the same item as in the case of Payrolls and Personnel data files ?

Data such as this probably suffers from lack of consistency – which leads to low integrity levels.

Another problem is that where two file systems were constructed by different  Departments (Payroll and Personnel) it would be most unlikely that the format of data, and the data content would have been organised or standardised. (most unlikely) – so that when such data was eventually input to a ‘central’ system, much tidying up was necessary (including trying to locate or allocate values for ‘missing data’).  And what do we do with ‘the same data’ but different – such as full names, dates of birth  and so on.

The early attempts to co-ordinate data and to create composite sets of files were costly, time consuming, frequently highly stressful and in many cases was resisted as the ‘this is our data’ syndrome did not disappear just because senior management approved of the setting up of a computer based file system. In some cases, Departments (or senior members of them) were known to hold back data which should have been input to a file system on the grounds that ‘this is our current working data – we cannot release it’. 

This era of data processing was typified by there being many, many programs written to process the data available. And it was common for the ‘intelligence or constraints’ of the data to be included in the programs (embedded if you like).

This led to much management (or very little) and maintenance costs. You probably remember the Y2K problem where many hundreds of thousands (if not millions) of programs had to be amended or re-written to accommodate the 4 digit year, and of the processing of the ‘new look’ dates.    

In hindsight, and knowing what we now accept about security, recovery and fail safe processing, the earlier data processing systems were very precarious. Evolution teaches us, or illustrates, much about the past.  But what about the next 50 years or so?   We are hardly likely to ‘freeze’ with what we now have, and process as we now process.

The Database Approach

1. The brief discussion points to 2 major limitations of file bases systems

2. The definition of data (as in Cobol with its Data Definition ) was embedded in individual programs (application programs) rather than being stored in a managed ‘central’ separate and independent  manner

3. Control over access and manipulation of data, other than that written into it, and that tended to be very poor and scratchy. 

So, eventually a different method of storing, retrieving and managing data evolved. We call this the database and the database management system (DBMS)

As you know a database is a ‘central’, (meaning in many cases virtual) large collection of data which can be simultaneous accessed by many users.

No one single entity owns the data – it is a corporate ownership.

Part of the design of a database is deliberately focussed on there being absolute minimum redundancy of data.  The database also holds a description of the data – the data dictionary, sometimes called the catalogue.

Users rarely ‘see’ the whole database contents (and with databases holding millions or trillions or records, who would have the time to do so?).

The DBMSs offer more flexibility and less disruption when alterations are required to be made to the data – a change in size of a records, another set of records, a change in the constraints over attributes, and so on.

Generally the addition of a new field will not affect existing views. The addition of a new table will also not, in most cases, affect existing access software.

If an application is affected by a change (deletion of an attribute, addition of an attribute, calculation perhaps), then that or those applications will need to be amended – but there is minimal alteration needed. There is not, as in the case of the earlier file systems, the need to alter each and every program which accesses the database.

1. There are a number of significant advantages with the current database software

2. A level of security provided by the ‘view’ concept

3. A consistent unchanging picture of the database structure

4. High levels of access security

5. Smart software which, in the newer DBMSs, recover from process or data failure automatically.

6. The data is organised by using the schema method (the structure of the database) – a standardised architecture.

7. The ‘rules of existence’ are managed, normally centrally.

The Database Environment Roles – the people and software.

In medium to large organisations it is accepted that the database will be administered by a number of people who have different roles. For the smaller databases, in many cases, this is also the principle which is adopted.

1. Who/what are these people ? Briefly

2. The Data Administrator – database planing, standards, policies and procedures, conceptual/logical database design

3. The Database Administrator – physical design and implementation, security and integrity control, operational maintenance, performance

4. Database Designers -  2 levels (1) Logical designers  (2) Physical designers

Logical designers – Identification of entities and attributes, relationships between sets of data, constraints.  Understanding of Business Rules and the organisation.

5. Physical designers – mapping the design into sets of tables. Applying constraints. Specification of storage structures and access methods to provide good performance. Design and application of security measures, including disaster recovery planning, recovery scenarios, testing methods

6. Application Developers – application software gives the database its exposure to the users. The software provides the functionality for the users. It is  common for this functionality to be specified by Analysts, working closely with the users.  Each program specifies, through statements, requests for the        

      DBMS to perform some action on the database. (retrieving data, inserting  

7.       data, updating and sometimes deleting data).

8. And that leads us to the users, who probably caused the need for the    

database in the first place.  Users are often called ‘end-users’ or database              clients.  It is for their information purposes that the database was designed, created and maintained.

Users fall into a number or categories


The first time user – probably wondering what it is all about


The slightly more experienced user – has progressed from the ‘wondering        

      stage to the ‘I’m using it stage’

      The experienced user, who has worked out how the database is an asset  

      to her or his position, and who probably is confident and competent to   

      notice the need for any improvements


 The very experienced user who is probably able to develop additional   

      relevant using a high level query language such as SQL in relational  

 databases. This person may write application programs for their own use.    The term ‘database literate’ come to mind.

These thoughts are put to you so that you will gain some understanding of the background of attempts to migrate from early hand or personal managed collections of records to the database systems as we now know them.

Remember, that even as we look there are changes which will affect ‘the industry’ – and some of the agents of change are of course the Internet and its Web, or Webs, intelligent software, advanced data types for data management and  higher capacity and speed processors and storage mechanisms.  Developments such as Enterprise Application Integration illustrate possibly the ‘way to go’. Enthusiasm mixed with knowledge and caution is the keynote for successful development.   

