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Hardly a day passes without the announcement of a new product or new
application based on micro-processors. Concurrent with these announce­
ments are constantly reducing prices for microprocessor hardware. Un­
fortunately, as applications become more complex, the cost of software
development has soared. 1

Hicroprocessor manufacturers were quick to respond to complaints about
the high cost of developing products around their devices, by introduc­
ing microprocessor development systems. 2 These systems, which were
valuable in debugging both software and hardware, were immediately
placed into ,~ide-spread use. Not unreasonably, microprocessor vendors
offered development systems tailored very specifically to their own
products, which as a not-coincidental side effect locked their customers
into using their chips to the inclusion of other vendors. This effect
increased as the cost of the development systems increased. Recently, a
few development systems have been introduced (.!l2!. by microprocessor
vendors!) which accommodate several manufacturers lines, but these sys­
tems often lack features available in the vendor's custom systems. 3

Another response to the need for software development aids was the
development of so-called "cross software", which allowed the use of a
larger, or at least different~ computer to compose and assemble/compile
programs for microprocessors. This software was made available on all
major commercial time sharing services, and organizations with in-house
computer systems purchased cross assemblers and cross compilers for use
on their own machines. The trend towards cross software has been
accelerated by the rapid acceptance of higher level programming
languages with the need for larger compiler~. The use of another
machine for software development has much to recommend it, includ ing
freedom to choose from many different microprocessors at minimal in­
cremental expense, use of a common, and usually better, text-editor,
etc. The snag in this process comes when the software is written and
compiled without syntax errors •••now comes actual debugging of the pro­
gram logic. This, in addition to check-out of the prototype hardware,
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generally requires transferring the software to a microprocessor devel­
opment system, with its capabilities for in circuit emulation, hardware
break-points, single stepping thru instructions, etc.

Using the cross software approach frequently means a cost savings in the
purchase of development systems, both because fewer of them will be
necessary, and the less sophisticated models (without text editors,
assemblers, compilers, etc.) may be used. However, it is rare that
development systems of some sort will not be required.

One company which found themselves involved in developing a product
around a microprocessor chose to stand back and look at the entire
process of developing the product, and all that that entailed. 5 This
was Scientific Hicro Systems, of ~ountain View, California. The
following steps were identified in the complete proj ect of developing,
testing, and supporting a new microprocessor based product:

1. System specification and functional descriptions.

2. Detail design specifications.

3. System implementation, (hardware and software), including con-
struction of prototypes, coding software, etc.

4. System test and evaluation.

5. System documentation, includine technical reference manuals,
user's guides, manufacturing instructions, sales literature, etc.

6. Product support and maintenance.

The system which evolved at SMS utilized an HPJOOO, several micro­
processor development systems, and a prom burner, all integrated in one
system for the development of a microprocessor based produc t. 6 The
total system involved the use of a sophisticated text editor and word
processing system (LARC EDITOR/SCRIBE) which included features designed
to aid program development, documentation, and tracking changes in both
source programs and associated literature. 7 Cross assemblers and cross
compilers were implemented on the same system, which produced obj ec t
code files on the system disc. These files were then "down loaded" onto
either the microprocessor development system (for testing) or onto a
prom burner to fuse proms for the completed system.

As consultants to SMS, we developed two programs, one for interfacing to
the development system, and the other to interface directly to a prom
burner. These devices were plugged in to HP3000 RS232 terminal ports,
and interface programs written in SPL. Once developed, the interface
programs were not terribly complex, but the thought and design took
considerable effort.
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Two approaches were considered in attaching the development system to
the HP3000. The first would be to connect an RS232 port on the develop­
ment system to a terminal port on the HP3000. This would require soft­
ware in the development system which would allow a user on the develop­
ment system console to talk "through" the development system to the
HP3000, which would then be tricked in to thinking tha t the developmen t
system is a user terminal. A user could then log on to the HP3000 and
run software to access the object files created by the cross software
and transmit then back to the development system. At SHS, the develop­
ment system being used had its entire operating system in firmware, so
no r.1odification was possible. Instead, \-le chose to fool the development
system rather than the HP3000. This ,.,as done by connecting the develop­
ment system console line to a dedicated terminal port on the HP3000.
Users may utilize any terminal to log onto the HP3000, and then run an
interface program which reads the terminal, looks for a few spec ial
commands, and otherwise sends any line typed directly to the development
system. The special commands cause disc files (of object code) to be
transmitted as though they were being entered by hand directly intn the
development system. Thus, the development system thinks it is talking
to a user console, not an HP3000. (A user who always types at 240
characters per second!).

In other, more flexible development systems, either technique could be
used, and each have some advantages. In the case of the prom burner, we
again made the device think it was attached to a termi.nal, not a COl:1­

puter. This program is actually more complex than the interface to tht:'
development system, as the prom burner may be both read or written, and
we incorporated a facility to compare two blocks of object code, compute
check sums, fill unused addresses with a user selectable constant, etc.
Also, the program must deal \-lith pror.1s of several different SiZl:>S ;1nd
types.

The success of this installation led to another company acquiring an
HF3000 for similar purposes. Caere Corporation, also of ~ountain View
California, interfaced not only development systems, but single board
computers (SBCs) to terminal ports on their HP3000. The SHCs ac tua lly
have very simple operating systems in firmware which allow down loading
via an RS232 port, so programs on the HP3000 can load and run test prc)­
grams on prototype devices, which then transmit hack test results for
later analysis on the larger machine. They are llsing the same text
editor and word processing system as SHS, and for similar pur?oses.
They also use cross software, but have a rather unique twist to their
use of a development system. One high level microprocessor language
currently has a more efficient compiler implemented as a resident com­
piler on the development system than those available as cross compilers
on larger systems. Caere intends to use the HP3000 for text editing and
compost ion of source programs, but will then ship the source to the
development system for compilation!. The resulting object code will
then be transferred back to the HP3000's disc, for subsequent down load­
ing onto SBC's connected to other ports. Thus, the development system
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becomes a "compiling box", and rarely if ever will be used for anything
else.

The advantages of directly interfacing to microprocessor devices, via
standard RS232 interfaces, are that each component of the complete
system is doing whatever it is best at, with a maximum of flexibility
for future changes. The major improvement in this scheme would be to
upgrade the cross compilers available. Ideaily, one should be able to
chose from several high level languages to develop software with, and
then select the optimum microprocessor for the application. This
selection would be considerably aided by a choice of code emitters all
working off the same compiler, so code density and instruction counts
could be compared. Finally, a direct interface to a development system
would allow final testing of the competed system. The HP3000 has proven
to be an ideal nucleus for such a total system, and most of the software
is available today.
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