Unit 5.6.4 – Implications of ICT

to identify hardware development and software development advances which are changing the face of ICT

e.g. parallel architectures,

high density chips

 logic programming, 

object oriented programming,

computer vision/image processing,

intelligent systems,

neural computing 

describe the basic characteristics of a range of examples and indicate applications where these advances are able to be utilised, e.g. industrial robots using image processing);

Parallel Architecture

When a machine has several CPU’s that work in parallel instead of a single CPU. This provides faster processing. A job can be broken down into small parts with each part processed at the same time. 

The difficulty is in writing software for parallel architecture. Building a computer with this spec is relatively straight forward.

Modelling and simulation are suitable for parallel architecture. Eg weather forecasting would use parallel architecture as large amounts of data need to be dealt with and brought together to produce the correct forcast.

High density Chips

In the 1960’s when computers were being developed a single chip contained only a few transistors.  Moore’s Law (Gordon Moore – founder of Intel) states that the numbers of transistors in a chip will double every 18 months. This has been proved true and a single chip now contains millions of transistors. This has resulted in more powerful transistors and larger capacity memory chips.

Logic Programming
LP is designed to allow computer programs to be written to solve problems where it isn’t possible to take the data and manipulate it to find an answer. With logic programming a set of assertions are entered and evaluated to produce an answer. Prolog is an example of logic programming and was used in the Japanese 5th Generation Program.

Object Oriented Programming

Normal programming resulted in data being processed to produce the required result.

OOP combines the data and procedure to produce an object. VBA in Access is an example of this. Another example is Java which places small programs in web pages. Eg forms.

Computer Vision / Image Processing

This allows the computer to recognise objects or shapes by a means of identification that has been pre-programmed. Examples are CCTV being used to identify and monitor known or wanted criminals. Finger printing or retina scans allows people to be recognise.

This technique is being extended to industrial robots by giving them the potential to make decisions based upon visual input.

Intelligent Systems

Intelligent systems have not yet been fully developed. Expert systems go some of the way in demonstrating characteristics of intelligence, but it relies on programming.

Expert systems are based on a knowledge base combined with a set of rules.

The knowledge base consists of rules based on if—then statements. Eg If the month is January, turn up the heating.

Examples of tasks that can be carried out by expert systems are

Income tax returns

Fault diagnosis eg computer

Financial Planning

Neural Computing

A neural network is made up of a large number of processors working in parallel. Nodes within the network are either on or off depending upon the level of inputs. They then fire up the next level of nodes. This is meant to replicate the way the human brain works.

Neural networks are used for visual pattern recognition and to analyse market trends. 

