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This class is an introduction to building and programming robots using Yost
Engineering's BugBrain™ robot kits. Upon completion of this class, students
will have built an autonomous walking robot and used a computer and
programming software to make their robot interact with its environment.

The course includes a BugBrain™ robotics kit, BugBrain™ assembly
manual, the student book "BugBrain 101," as well as a teacher manual,
tests, and handouts. (Tools needed for assembly may be acquired with the
Yost Engineering BugBrain Assembly Toolkit if not already available in the
classroom.)

The BugBrain walking robot kit teaches problem solving, critical thinking
skills, computer technology fundamentals, programming fundamentals,
and many hands-on technical and fabrication skills. The BugBrain kit
comes with all of the necessary mechanical and electronic components,
detailed full-color fabrication and instruction manuals, a PC programming
cable, all the necessary software, and even an AC adapter so that you don't
waste batteries while perfecting your programs.
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Chapter|
Chapter I: What Is A Computer?

The Silly Definition

Most introductory computer books answer this question with a

definition something like this: "A computer is a device that receives input,
stores and processes that input, and produces output.” Sometimes this
definition is also accompanied by an illustration such as that shown in Figure
1:

Input > Processing [ > Output

v

Storage

Figure 1 — How a Computer Works

While this definition isn't really wrong, it isn't exactly a very useful
definition either because it is so abstract. In fact, looking at the definition and
diagram above doesn't get you any closer to understanding how a computer
really works or what a computer really does. To illustrate this definition's
shortcomings, consider a goat: a goat takes input (grass), stores and processes
that input (stomach and digestive system), and

: . Stores and
produces output (poop). Thus, by this definition a
goat is a computer! By similar logic a lawnmower
is a computer: a lawnmower takes input (gasoline),

stores and processes that input (gas tank & engine),
and produces output (exhaust and grass clippings).

The problem is that the definition and diagram
above are simply too abstract. If we want to know how a computer really
works then we need a more detailed and descriptive definition; one that
explains the parts of a computer and how these parts interact with one
another to do things. So, let's start at the beginning...
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A Great Idea

Most great inventions in history, the computer included, were sparked
by simple, yet powerful, ideas. The simple idea that inspired the invention of
the computer is that of "digital memory". Digital memory is, simply put, the
idea of having a machine store information using a series of switches that are
each either on or off. Since each switch holds its last state and only changes
its state when told to, each switch can be thought of as "remembering"
what state it was told to be in. Thus, in your house, each light switch can be
thought of as "remembering” if it is currently on or off.

The earliest computing devices used mechanical methods such as
gears or relays to represent these switch settings while later devices used
holes punched in paper tape or cards, magnetic beads, or vacuum tubes for
memory. Modern computer systems usually use electronic integrated circuits
for main memory and optical and magnetic systems for szorage memory.
Since the main memory of a computer is electronic in nature, the switches
are cleared when the circuits lose power. Storage memory is like a person's
long-term memory; a much larger amount of information can be contained
in storage memory, but the data contained in storage must first be moved to
immediate memory for the computer to use it, just as a person must move
information from long-term to short-term memory in order to think about it.
Some examples of storage devices are hard drives, CD/DVD drives, and USB
memory sticks. Storage devices are just devices that provide access to storage
memory.

But how, you ask, how does an idea as simple as an electrical switch
holding its state spark an invention as powerful as the computer? Well,
to truly understand this we need to take another step in the inspiration/
invention chain...

Remembering Numbers

In order for a switch to become a useful way to "remember” things,
a couple of things needed to be invented. First, a way of changing the state
of the switch electrically rather than manually needed to be developed. This
is what the vacuum tubes and relays did in old systems and what transistors
do now in modern integrated circuits. Second, a method of storing useful
data, such as numbers or letters or instructions, by using a group of these
"switches" needed to be developed. The binary number system allows the
storage of numbers as patterns of switch settings and the ASCII system






