
The Forest - TRS-80 page 1

The Forest
Original TRS-80 version, March 1983

This document is a collection of copies of the original design notes, source code
print-outs, diagrams and user guide for the first published version of The Forest. It
represents an archive of what was possible in a machine using an 8-bit
microprocessor (Z80) and only 16 kilobytes of programmable memory.

My first personal computer was a TRS-80 Model 1 Level II. The machine had an
interpreter for the programming language BASIC. That was stored in read-only
memory (ROM) which was immediately available when power was switched on.
Programs could either be typed into the remaining random-access memory (RAM) by
using a full-size typewriter-style keyboard or be loaded from audio cassette tapes.
One such program was an editor/assembler which made it possible to write
additional programs in the Z80 machine code and save those on audio tape for
reloading.

Tape duplication made it possible to distribute and sell such programs. The Forest
was my first attempt to do that, published by a company on the south coast of
England called Molimerx Ltd.

The Forest was one of the earliest attempts to make a simulation of a sport:
orienteering. That is, cross-country navigation on foot with map and compass to visit
set control points in a planned order.

My particular innovation was to devise a way to generate limitless terrain from a very
small amount of program code. The terrain was contoured and had several different
types of vegetation plus towns and lakes. It had various kinds of point features dotted
around, such as boulders and ponds.

Although I demonstrated that detailed terrain could be generated, the display
hardware in those days was extremely limited. So a version of the program was
made to output all of the map data as if surveying a real forest. Then the map could
be drawn and printed just as we did for real orienteering events (I had been doing
some of that since 1973). The published program was therefore accompanied by a
full-colour printed map. This was seen as an advantage because it made it difficult to
copy the product. People did not have colour printer/copiers in those days either.

The Z80 is fundamentally an 8-bit processor but with 16-bit memory addressing,
allowing up to 64 kilobytes of memory. My TRS-80 had only 32kb: 16kb of ROM plus
16kb of RAM. Some of the 8-bit registers could be programmed as pairs to facilitate
16-bit integer arithmetic.

For The Forest I had no access to any floating-point arithmetic so I had to make
some interesting design choices. For the (x, y) position of the orienteer on the map I
used 3-byte fixed-point numbers: 2 bytes for the integer part and 1 byte after the
decimal point. In my design notes it is written as HL.A to use the 16-bit HL register
pair and the 8-bit accumulator. This enabled the map to have a width and height of
65km before repeating but the orienteer could be positioned to 1/256 of a metre. That
was necessary to allow forward motion on any bearing, using sines and cosines.
Which raised another point: how to do trigonometry without floating point? The
answer involved 2 more design choices. Firstly compass bearings were “b-degrees”
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of which I had 256 to a complete circle: one byte’s worth. Bearings therefore had a
resolution of 360 / 256 or about 1.4 degrees, more than accurate enough for an
orienteer reading a compass. Then sines and cosines were looked up in a table of
byte values, each being 128 times the true value and so represented as signed 1-
byte integers. The table only needed 64 entries because values in the 4 quadrants
are simply related. Also the table as read from the beginning gave sines but read
backwards from the end it gave cosines. All to save memory and it worked very well.

(The BASIC ROM must have had a floating-point calculator but I had no information
about it. If it was anything like the ZX Spectrum calculator which I learnt about later, it
was not designed for speed and would not have been fast enough for my purposes.
Remember also that the clock speed was only about 4MHz.)

The next page shows the printed orienteering map which accompanied the published
program. It has to be admitted that the contours are not very realistic. Later in 1983 I
converted the program to run on another Z80-based machine, the Sinclair ZX
Spectrum. In doing that I developed a much more realistic terrain generator. But that
is another story.
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