The following is some commentary on the use of Data Warehousing, which in a very broad way is the processing of legacy or historical data to throw some insight on what happened, what could have happened, or why something did happen or did not.

As a general statement, data warehousing offers the opportunity of viewing data in a new and/or different way (you may have heard of dimensioning and cubes).

This technique helps in understanding why things happen, and quite often provides an insight into frequency – for example the stock market. You may have heard of a firm called ‘Ibis’ who develop projections based on historical  data.

Data warehousing is ‘a science of observing’. This is nothing new, and civilisation has for probably nearly 5000 years indulged in ‘observing’ which has provided the basis for many techniques for gathering and analysing large amounts of data.

There are two kinds of science – experimental and observational. 

Experimental science includes physics and chemistry as they deal with small isolated systems which can be studied experimentally.  Galileo (you remember him ?) was very interested in falling bodies about 400 years ago. (He was not the person who sat under an apple tree and had an apple fall on him, and then supposedly ‘discovered’ gravity).  Galileo was also interested in astronomy, which didn’t do him the world of good as he was in major conflict with other leading lights and experts of the day, and who eventually had him put to death for his efforts. However, Galileo basically invented experimental science.

Observational science deals with large, complex systems which cannot be experimented with because they are too large and too complex. Examples of these are astronomy, meteorology, epidemiology are good examples.

Observational science is much older than experimental science and can be traced back many thousands of years to Chinese astronomical observations about 2500 B.C.   The Babylonians were plotting star movements about 1600 B.C. and by 800 B.C. were recording the movements of planets relative to fixed stars.  The Greeks, by about 200 B.C. used astronomical observations to work out that the sun was at the centre of the solar system, that the Earth and the planets revolved about the sun, the moon revolved around the Earth planet, and had made calculations of the diameter of the Earth – all without an electronic calculator or PC.

Observational sciences attempt to explain out how complex things work through an organised process of discovery.

You saw the term ‘epidemiology’ above ?  This was established as an observational science about 1854 (that’s about 147 or so years ago). 

As a lead in, I’ll mention that cholera (which still exists in some parts of our world today) is a disease which is caused by bacteria entering the intestines from contaminated water. You are probably aware of the havoc caused to drinking supplies from floods which pollute the source of water.  The bacteria release a toxin which gives victims severe stomach and ingestinal disorders. People who are affected by cholera can lose 20 to 30 Kgms in a 24 hour period. Dehydration causes the affected person’s blood to thicken such that the heart cannot pump it, and of course the affected person dies.

So what has this too do with ‘data warehousing’ ?   read on …..

In 1854, it was believed that diseases were caused by a ‘miasma’. This was a substance found in bad smelling air.  Through folklore, tradition, and anecdotal observations, it was ‘known’ that if a person was in contact with, or near, foul-smelling sick people in hospitals, or were exposed to foul-smelling sewage, there was a high probability that such a person would get sick, or ‘inherit’ the condition as well.  It was also known that people involved in the then rather crude methods of keeping drainage and sewage systems working, or who were involved in boiling down animal carcasses for glue and tallow would also ‘get sick’ and quickly. And many would not survive.

London, (England) in the late 1850’s, had a population of about 3 million people. All of the sewage and other rubbish (including dead animals and humans) invariably ended up in the Thames river, which became polluted and gave off a very offensive smell.  

Unfortunately, as with many other cities around the world, one of the sources of drinking water was from this same river. The water companies of the day drew contaminated water from the Thames and either piped or supplied it by other means to their customers. The major companies were  Southwark, Vauxhall and Lambeth.

However, one of these Companies (Lambeth) in 1852 moved its water intake about 30 kms upstream, away from the London population, and began providing the London users with uncontaminated water.  

History records that a John Snow (a physician who practiced in London at this time) came up with the idea that cholera was spread from one victim to another through contamination of drinking water.  He actually published a paper, but it wasn’t well received because  it was contrary to the ‘miasma’ theory of disease.

Thinking of the time favoured the ‘dilution’ problem which essentially was that a disease would ‘dilute’ itself over time as repetition of the disease through the population was supposed to ‘weaken’ the disease, and all people had to do was to wait until the disease became ‘diluted’ and was therefore no linger harmful. It was bad luck for those who died, but eventually everything would become ‘normal’ again.

John Snow’s theory was that the cholera toxin, or poison, had to grow with each victim.  This was not at all accepted by the thinking and thinkers of the time.

Snow didn’t accept the dilution theory, and decided to try another approach to support his own theory of the ‘personal’ toxin growth.  

During the 1853 –1854 cholera epidemic, he took death certificate data collected by the Registrar-General and created a ‘data warehouse’.

The Registrar-General was responsible for the collection of operational data for the city of London relating to  marriages, births, and deaths – generally for taxing purposes.

There had been a previous epidemic in 1849 (which was the catalyst for Snow’s theory). and Snow extracted similar data of deaths and compared these with the 1853-54 epidemic data.

Snow did much extraction, transformation and loading of data of the deaths due to cholera by listing the addresses of the victims and associating this with the source of their drinking water. 

And the ‘results’  ?  The chances of contracting cholera prior to 1852 were not correlated with getting water from either of the water companies, but for the 1853-54 epidemic, the chances of contracting cholera in the Lambeth supplied areas were 8 times less than other areas.

There was another epidemic in the Soho area in 1854, and Snow again collected relevant data and this time used graphs to indicate the incidences of the disease.

The sequel to all this was that in 1875, the Public Health Act mandated the construction of ‘proper’ and safe sewage and water supply systems.

So, what about the current period ?  The airline industry has introduced frequent-flier programmes.  The banking industry now ties accounts to individual people. And you are probably the focus of a data warehouse (or at least part of the data) based on what you have purchased, where and when, and in association with what other items.

Other lessons:

1. The method used for observational science is more important than the DBMS used to store the relevant data.

2. Recognition of embedded error, and probabilistic sampling with stated error distortion is essential

3. Use professionals. They will introduce new analytical concepts. 

Based on an article by Steven Johnson (American Airlines) and Collier’s Encyclopaedia.
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