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--------------------

Tools are the basic of civilization, in that they let us magnify our natural abilities to achieve our goals with far less effort.

Over the centuries, we have developed many different tools for:

--growing and processing food

--moving people and materials

--maintaining and cleaning property

--extracting, storing, and using power

--and even creating tools efficiently

--------------------

All of these tools involve physical activity, but we have also developed many tools for the mind:

--recording and reproducing (language, compact disks)

--calculating (abacus, adding machine)

--communicating (telegraph, telephone)

These have changed society as much or more than physical tools.

--------------------

The tools we have mentioned are all specialized for a particular class of activities.

That's why a mechanic carries a tool box and an MD carries a doctor's bag.

A few tools, like the Swiss army knife, are more flexible, but this is the exception rather than the rule.

However, the digital computer is far more versatile and serves as the platform for many modern tools of the mind.

--------------------

The purpose of this course, and of the informatics certificate in general, is to introduce you to these tools.

More important, the purpose is to help you understand the computational ideas and thinking that underlie them.

--------------------

We will cover a variety of computational tools during the class.

Some of these you will already know, but others will be less familiar, at least to most of you.

In each case, we will look at the tool's purpose, how to use it, and the general principles on which it relies.

In some cases, exercises will let you gain experience in using the tool to achieve some goal.

--------------------

Why is all this important? Because tools of this sort are not going to go away; we'll see more and more in the coming decades.

Imagine surviving in modern society without knowing how to read a book, interpret a map, drive a car, or call to order pizza.

Having a basic understanding of how computational tools operate will let you adapt more readily and even aid in developing them.

--------------------

Now let's talk a bit about computers and psychology.

Who knows the original sense of the word "computer"? It referred to a person who did numerical calculations for a living.

This isn't an accident. Most ideas about computing had their origins in psychology or they were developed in parallel.

Computers can help to understand how the human mind works and theories from psychology can suggest better computational tools.

This view isn't popular in either computer science or psychology, but that doesn't reduce its potential or importance.

--------------------

Why do we refer to this class, and the associated certificate, as being about "informatics"?

Because computer science, as a discipline, has come to define itself too narrowly.

Some topics - like programming in assembly code - are no longer relevant - while others - like human-computer interaction - are minimized or ignored.

Informatics is a more broadly based movement that aims to include all facets of computing and computational thinking.

Its focus is also more outward, toward fields like biology, medicine, and ecology that rely on computational tools.

--------------------

We will discuss some of these applications toward the end of the course, but the main content revolves around tools that address distinct mental abilities.

--Tools for memory involve methods for storing, indexing, and

  retrieving information on computers or computer networks.

This includes traditional relational databases, champione by companies like Oracle, but also methods for Web search, as developed by companies like Yahoo and Google.

--Tools for routine activity involve methods for writing and

  running "recipes" that are used again and again.

This includes traditional computer programming languages like C and Java, but also scripting and rule-based languages.

--Tools for modeling and inference involve methods for creating

  models of objects or processes and running them to predict,

  infer, or visualize features of interest.

This includes widely used tools like spreadsheets but also more sophisticated ones for modeling complex shapes and simulating behavior over time.

--Tools for decision making and problem solving involve methods

  for achieving goals in nonroutine situations.

This includes tools for making choices among alternatives, such as which movie to rent, and more complex ones that generate plans, such as which route to drive, or compose entities like term papers.

--Tools for communication, networking, and interaction support

  the social aspects of people's lives.

These range from things like email and instant messaging to interactive computer games to virtual communities like chat rooms and Second Life.

--------------------

Again, each of these broad areas revolves around abilities that, as humans, we already have and that we use every day.

But in each case, computing and informatics have given us ways to do them more easily, more rapidly, or more accurately.

These tools for the mind have already changed our lives in many ways, and they will continue to do so for years to come.

