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be made in a microprocessor based computer syst em, and surely
everybody cannot have the same preferences, If we all go the kit
building route, then our systems are all mostly identical, and
the personal touch is lost., What 1 am saying ] 4 you are
considering purchasing a computer, think a Tittle about it
and see if perhaps you can build one yourself without too much
trouble, Clearly everyone is not prepared to do such, but more

people could do it tFf They juast tiied,

There are two aspects of the home computer - for that
matter, for any computer, Obviously these are hardware and

software, These can be treated independently for the mo s t part ,

and if the hobbyist decides to buy a preassembled computer ar a

kit design, he may still be ecereatiyve and write some of his own
software., The s ame considerations go G software as fotr
hardware, Personalized programs are a natural for the computer
hobbyist, In the business community, t hils is al most directly
opposed to what is done, and what should be done, For the

individual computer operator, putting together your own software
can be a rewarding experience, as muech if not more so than with
hardware, Most of us are not in a position to write the big
programs like BASICs, text editers, and assemblers, though these
are net a2s impossible as some bf us believe., It 1 important to
have these large programs, but 1t is egqually important f£o be able
to use them efficiently together, The force which binds the
separate programs together is what gives a system character, Too
many hobbyists neglect the operating system as unnecessary and

spend their time playing Star Trek in BASIC. Writing your own

operating system can be an interesting project, and offers a
construetd ve way to learn about programming by doing, S o me
thought is in order before endeavoring on the task, as L is

highly desirable to be able to expand your system continually
without the necessity of tearing what you already have apart n
order t o impl ement your new ideas, Decide what you could
eventually wish in your ultimate operating system, and construct
a program which while not being the complete implementation of
the ultimate system, can be upward expanded to your ultimate
goal, Thinking small at this point can be disastrous, as the

thought of completely discarding a current system in order to
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explain computer operation to a newcomer, Looking at abstractions
gnech a% hexadeceimal eceharacters on a teletype s eems one step
removed from the computer itself, and one gains a handle on the
operations of the processor much better by playing with a front
panel. Therefore, I decided that I would have a front panel on my
computer, When comparing hexadecimal readouts against LED
readouts, the hexadecimal readouts have a definite advantage for
checking programs out, as the processor instructions are given in
hex anyhow, and the hex display saves you from having t o learn
the binary equivalents of the hex characters,. The LEDs can do
anything that the hex displays can, but there is one thing that
ihe "LEDs can do that the hex readouts cannot do: monitor the
system while it {5 runniag, When the processor is executing a
program, certainly the actual addresses, diatia and control
signals ecannot be read, but the relative brightness of each of
the tndividual 1Tights can easily be seen, and wswally you ecan see
approximately where in memory the processor is by looking at the
address lights. With hex displays, all that can be seen are 88s
and 8888s, Anyone familiar with conventional computing Ssyst ems
knows that the experienced operator can tell gt the system is
operating properly by a glance at the address lights of the
processor, Some o0f the newer computers have done away with the
Iight shows, but they do serve a definite purpose by displaying
varying patterns for different Progr ams whieh could not be

distinguished with hex readouts,

The front panel has six control switches. Main power
(anyone should be able to figure out what that does) , processor
power, Teset, interrupt, run/wait, apd single step. The processor

power turns off the power to everything but the volatile RAM In
normal operation, I leave the main power on continunously, and
turn the processor power on when I wish to use the system, The

reset switech clearly resets the 8080, and is only needed when the

system crashes (crashing is a graphic¢c term for describing what a
system does when it ceases to respond in the nor mal manner b0
operator commands) , The interrupt switeh parallels the one
interrupt dinput which I have included in the processor, and is

useful for testing out programs whicech are 50 make use of the

int'errupt capabilities of the processor, and 4.1 56 for getting
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back to a2 given point in a program without resetting everything.
The run/wait switech is quite conventional, In normal operation

the switch I8 in the run moede, To halt the processor the switch

{5 placed in the wait mode, This activates the Iast switch, t he
single step, When in wait mode, the single step permit s any
program to be stepped through {67 observation on the front
panel,

Note that there are no address or data switches (remember
it"s only a2 ROFP). With a complete front panel including those
additional switches, it is possible to turn the power on and load
bootstrap programs into memory for execution, This is an archaie
method, time consuming, and generally a pain, With a low level
monitor in read only memory and an ASCII terminai the front panel
can go the way of the horse and bugegy. Eliminating the 1 oad
feature of a front panel Tremoves a lot of eircuitry for DMA or
other methods used to load the memory. It also lowers the cost
considerably, as toggle switches cost bet ween a dollar and a
dollar and a half each, The LEDs are very low priced.

The computer Ftselt 1 buwililt on plug 1n cards., as mo s t
are Foday. What is not conventional is the edge connector, I have
used inexpensive 44 pin connectors instead of the 100 pin
connectors used in the somewhat universal Altair design, The 44
pins are snouwgh to contain all of the stegnals. It is mwuch easier
to build printed ei-reuwit boards with = the smaller edge
connections, and most of all the edge connectors themselves are

much less expensive than the 100 pin connectors, 1 have on

several occasions purchased a dozen or more for about 25 cent s
apiece;, #about twenty times less than the 100 pin connectors, The
most unfortunate thing about my choice of the connector is that

1t -makes It more diffienlt teo utilige available poards which are
compatible with the Altair bus, but this is a problem which can
be circumvented by construeting a very simple board with a 44 pin
edge and a 100 pin eonneetor, It Is zlso necessary to put a few
int egrated circulits on the board to ‘make the buses compatible,
bat that ds” net diffticult at all., The price sayvylnpgs aiene tor the
connectors justified the bus configuration that I selected, The
sSavings s consigerable {in l1ight of thes faet t hat the processor

hoas s wliets.









