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ARSTRACT

This report describes a Single User System which I am
calling Magnolia. It addresses many of the requirements for
a high performance work station capable of supporting vari-
ous hardware/software development activities.



Table of

Introduction
Design Philosophy

Overall Hardware Description
Overall Software Description

Alternative Systems

Possible Applications

Detailed Description .
Processor . . . .
Object Bus
Memory . . . « .
Memory Management
Input/Qutput . .
Display . « « « &»
Pointing Device . .

* . L]

e @ e v e e o

Programmable micro-processor

nc" Compiler . . .
Linker/Loader . . .

UNIX Operating System

Cost Estimate . . . . .
Component Cost

»

* L] Ld L]

System Cost . + ¢« ¢« .« &

Labor for Implementation

L]
*
L
[ ]
[}

References . v ¢« v ¢« o o o o »

Contents

"« e e e ® e ¢ o . e ¢ e e
e @ o ®© o e e e @ « e o e ®

. . [ ] [ ] L ) [ . [ ] . - [ ] . [ ] . - L) . o e [ ] [ ] .
e ® ® ® @ e e e e e e e e ¢ e °© @ e ¢ O ¢ e o
e e @ e ® ®w ® e e @& e ® @ ®w e € @ e ¢ O o ¢ o

e e e e o e e e
e e o e e ¢ @ .

® ® e e ° e ® o e @ ® o ®© e o e e @ *® e e e @

@ ®© o @ ©®© ¢ e e o © @ e * e ® O ° ¢ € 9 ¢ o ¢

e ® ® e e ® °® e ®w e e o ®© ° @ e e o e e e o -

NN
W\ =

—d —ad b wbh -
OOV EWOVOO~TIOEN = -

NN
N = =2 220

N N
w



1.

2.

MAGNOLTIA
A
Single User System

Design and Implementation Plan

Roger D. Bates

Computer Research
Applied Research Group
Tektronix Laboratories

Introduction

The current trend of supplying "smart" terminals for use as access to
central computers is an interim solution to the economic balance of
computer system design. As more and more compute power is placed in
the "terminal™, it will be able to take over virtually all of the
computational needs, and will become the computer system that the
user interacts with. At this point, the display functions will
become an integral part of the computing environment.

Low performance systems of this type are currently called "personal
computers."” In order to maintain a distinction between this type of
system and higher performance systems being developed, we are calling
the latter "Single User Systems."

For Tektronix to be able to move into single user systems, we need to
learn how to design, build, and program this type of computer. A
product that is suitable for selling to a customer will have to have
not just the hardware and operating system, but a great deal of
application software in order to deliver the full "capability™ of the
system. Tektronix will not only have to be competitive in the
hardware, but in the software to be able to compete with systems of
the future,

The best way to learn what to put in such a system is to provide a
Single User System tool. With this we can program and use experimen-
tal tools and thereby learn what the strengths and weaknesses of this
technology are. Magnolia is a tool that we can use and learn from in
order to better prepare to compete in this market.

Design Philosophy

The motivation for this study is to present a high performance system
that, if implemented, would provide a single user computing tool
which would extend the resources available over that which is avail-
able on our current 11/70, or even a VAX class multi-user system. I
believe that it is important that we address this class of system in
order to provide for the needs of computer research in CAD, VLSI,



interactive graphics ete.

It is proposed here that we can not only design a system in this per-
formance range, but that if the architecture is right, the system
implementation cost can compete with the selling price of the 4025,
I believe that it is important to make the right performance/cost
tradeoffs in order to make it cost effective to provide more than
Just a single demonstration unit within CRG.

The major approaches that were considered in this design are summar-
ized below:

® Use an available 16 bit microprocessor in order to avoid design-
ing a new processor and assembly language.

® Allow for performance improvements by developing a system archi-
tecture which will allow for multiple/mixed processors.

e Provide a software environment which minimizes the start-up
effort required.

® Provide for a maximum performance user interface in order to
encourage uses and experiments in this area.

® Provide for a system with maximum flexibility and potential in
the program areas that CRG is currently involved or 1likely to
investigate.

The primary result that comes out of the above list is a design to
provide a valuable tool within Tektronix. This does not rule out
the secondary goal of demonstrating an architecture that could prove
valuable to future IDD or MDP products.

Overall Hardware Description

The hardware architecture of Magnolia can best be seen by looking at
Fig. 1. This drawing shows a system consisting of three microproces-
sors. Each one has a local "Bus" on which program and local data
transfers take place. In addition, there is a common "Object™ bus
which is used for communication between processors. The protocol of
the object bus is tailored to "high level language" designs, and is
described in full detail later on.

The top processor shown in Fig. 1 can be thought of as the "system
processor,." This would initially be a very conventional processor
with controllers for all the Input/Output devices, 1 or more boards
of local memory, and some form of memory management. The "operating
system™ program would run in this processor, along with most of the
application programs.

The middle processor is shown to represent the possible inclusion of
1 or more additional processors. These would be added when the
application required enhanced performance. A "kernel" program would
be required in this processor to interact with the Object Bus, handle
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