In an upcoming issue, we will de-
scribe how to build a low-cost CRT-
type terminal that can be used with the
computer and can also be mated with
any time-sharing computer by tele-
phone. ;

About the Computer. A computer (s
basically a piece of variable hardware.
By changing the bit pattern stored in
the memory, the hardware (electronic
circuitry) can be altered from one type
of device to another. When the bit pat-
tern, and thus the hardware, is
changed, we have what is referred to
as “software.” Any type of variable in-
struction (pregramming)—such as
Basic, Fortran, Cobol, Algol—is gen-
erally classified as software.

To cause it to vary the hardware, you
must communicate with the compu-
ter. In the case of the 8800, this isdone
by setting the bit pattern on the front-
panel switches in accordance with a
set of instructions (provided with the
Intel 8080 LSI chip). For example, the
8800 computer will automatically add
when a specific bit pattern (10000010}
is received. By setting address and
data switches, a complete program of
up to 7B steps in the basic computer
can be inserted into the processor. If
extensive programming is to be per-
formed, an assembler or higher lan-
guage is used. With an assembler, the
person doing the program simply
types the word “add” on the device.
{In Basic and Fortran, a + is used in-
stead.)

Fundamental programming con-
cepts are simple enough to masterina
relatively short time. However, to be-
come an efficient programmer re-
quires a lot of experience and a large
amount of creativity.

The block diagram of the basic 8800
computer (or any computer, for that
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matter) is shown in Fig. 1. It consists of
the following subsystems:

CPVU. The heart of the computer is
the CPU, or central processor unit.
See fig. 2. The CPU performs all the
calculations, generates system tim-
ing, and makes all decisions. Of par-
ticular importance are the decisions
the CPU makes concerning what de-
vice should have access to the data
buss. It makes these decisions by
sending status information at the be-
ginning of each computer cycle, tel-
ling the memory and the input/output
what to expectfor the rest of the cycle.

The CPU contains the program
timer, sometimes called the P counter.
This device keeps track of the current
location in the memaory that the proc-
essor is using. Also located in the CPU
is the arithmetic unit.

The CPU used in the 8800 computer,
the Intel BOBO LSI chip, is relatively ex-
pensive in quantitiss of one. It was
selected, however, because it serves
to create a minicomputer whose per-
formance competes with current
commercial minicomputers. In prac-
tice, a lower-performance processor
would have been adequate for the ma-
jority of the tasks the user might wish
toinitially define. But the problem with
the lesser-power approach is thatrela-
tively little money would be saved, and
it would be doomed to near-future ob-
solescence for practical purposes.
Qur intent here was to produce a
processor with more than enough
power to handle any job.

Still another consideration was
programming. The larger the instruc-
tion set, the easier the computer is to
program. The 8080 chip has 78 in-
structions, which is almost twice that
of the next power level CPU available
{Intel's 8008), which is really designed
for use as a buffer.

The CPU contains eight general-
purpose registers, P counter, arithme-
tic unit, accumulator, stack pointer,
instruction decoder, and miscellane-
ous timing and control circuits. The
arithmetic unit, is of special interest
because it contains the circuitry re-
quired to perform arithmetic in both
decimal and binary formats.

The stack pointer is the register that
keeps track of the subroutine ad-
dresses. The 8800 computer is capa-
ble of performing an almost unlimited
number of subroutines, a feature not
available with other microprocessors
and absent in many minicomputers.

The instruction decoder is the core
of the variable-hardware concept. It
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