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The Intelligent Workstation project aims at the implementation of a
camnplete office system including workstations and servers interconnec-
ted through a local network. The workstation itself will have a power-
ful architecture based on standard VLSI chips and will provided a
highly interactive interface.

On top of its distributed operating system, an office information sys-—
tem will be designed helping the user to realize his tasks. Natural
language processing will be used for document elaboration and an audio
package will provide a powerful multimedia interface. On servers, de-
dicated hardware such as the SCHUSS filter will accelerate the access
to large knowledge bases.

INTRODUCTION

The Intelligent Workstation will have to be supported by and give support to a
variety of information transfer and storage facilities. These include such
things as file and object servers, local area networks, the telephone network,
camercial large scale camputer networks and other specialized devices for data
Capture and manipulation.

Experience gathered with the buroviseur, created by the Kayak group, and obser-
vation of other systems now being marketed in world markets has been used to
formulate functional specifications for the next generation of office
workstation. It is evident that the system will have to support a wide spectrum
of tasks being performed in contemporary offices and will therefore have to have
a wide spectrum of facilities such as i/o devices, speed, memory and the like.

This, in turn, requires certain specific engineering specifications which, in
the large, can be listed as follows :

~ a powerful CPU which is capable of using a large logical address space
and high speed RAM chips and which can support a high resolution screen.

- a large random access memory which is not too expensive bat which can
reduce the number of relatively slow accesses to secondary storage.

- a high resolution, not too expensive, bit mapped display screen.
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- a variety of i/o devices such as mouse, speech recognizer, speech and
sound generator as well as a well designed, ergonamic keyboard.

— a high-speed local area network interface.

To realize these requirements and at the same time to produce a product which is
campetitive in world markets it is desireable to integrate as many circuits as
possible and place all the circuits required on a single board. Usage of VLSI
for accelerating the execution of same functions (e.g. rasterop) is envisaged.
Those devices which are considered optional can be located on standarized
plug-in boards.

Sane of these aspects are discussed further in the following paragraphs.

THE PROCESSOR

The processor must offer the best ratio of price to performance when all factors
are taken into account. These include the cost and complexity of the other
supporting chips, the availability and possibilities of second-sourcing
everything required to support this chip and the cost of producing software. At
this time, the available candidates are the INTEL 80286 (16 bits), the

MOTOROLA 68020 (16/32bits) and the NS 32016 (16/32 bits).

The 80286 driven by a 8 MHZ clock is eguivalent to a 16 MHz chip since a minor
cycle uses 2 clock pulses rather than 4. Of the three chips, this is the most
powerful. Unfortunately, to exploit this power, other camplex circuitry is
required, interlaced memory, a special memory controler chip, the 8207 and very
fast memory (100 ns) which is presently very expensive. Furthermore its
internal architecture is relatively weak (4 data registers and 2 index
registers) and mamory is logically segmented into 64 kbyte blocks. This implies
instruction sequences which are more camplex and longer than would otherwise be
necessary.

The 68010 and 32016 can be driven at 11 MHz (4 clocks per minor cycle) without
wait states, using the more cammon, 120 ns RAM chips and without interlaced
memory. The two have a similar architecture, however the 68010 has more
registers, more addressing modes and an accelerated "loop" mode. There are
several second sources for the 68010, including an european company (Thamson,
beginning 1lst quarter 1985) and there are presently camplete evaluation cards
and several operational systems. A 68010 driven at 11 MHz is equivalent to a 0.8
or 0.9 Mip machine or about 4 times faster than the present buroviseur. The code
developped on the 68010 can be run also on the downwardly campatible 68020 (32
bits) when it appears in 1985.

The 68020 has therefore been chosen as the target chip of choice. This should
not be considered as absolutely final as things change very rapidly in this
business.

THE SCREEN

At the present time, there is a significant price break for screens having a
sweep rate of about 30 kHz. Below this value screens are available for about 150
Ecu. To exploit this advantage, it is proposed to use a screen with a resolution
limited to about 600 x 800 pixels requiring about 64 kbytes of bit-mapped
memory. It is, however, perfectly possible to use a higher resolution screen
with a resolution of 1024 x 768 requiring a memory of 96 kbytes for a cost of
about 600 Ecu. The size of the screen will be 15 inches in diagonal measurement
and be capable of generating fram 50 to 60 images per second.
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THE MEMORY

Experience with the buroviseur has demonstrated the necessity of a large memory,
at least 1 megabyte. Such a mamory can be realized with 32 memory chips of the
presently available 256 K x 1 bit configuration. 4 additional chips can be
provided by replication. For simplicity, the memory will be refreshed directly
by the CPU thus eliminating a specialized memory controller. This task will
occupy the CPU for 80 us every 2 ms, effectively wasting 2,5 % of the available
cycles. The mamory will be able to function at 11 MHz without wait states with
120 ns RAM and if necessary, at 12.5 MHz (1 Mip) with 100 ns RAM.

The screen memory will be implemented with special chips, 64 or 126 Kbytes of
Texas Inst. 4161 i.e. 8 or 16 chips.

The 68010 can manage virtual memory. The memory management controllers presently
available require the wasting of 1 cycle per access, therefore we propose to use
a translation table resident in RAM with a paging mechanism operation on blocks
of 4 kbytes. This system permits the efficient use of the entire memory space
seen as 1 continuous block, even if it is partly discontinuous. The architecture
of the system will permit the physical memory to achieve a size of 8 Mbytes.

THE LOCAL AREA NETWORK

The local area network will be of the ETHERNET type using available chips
campatible with the selected CPU. This permits the transfer of data at a maximum
rate of 10 Mbps. To reduce costs, a version of this system called "Cheapermet"
is proposed. This version uses cheaper cables and standard BNC connectors to be
used and avoids the use of the expensive couplers required by the XEROX system.

THE DISKS

We propose to use one integrated circuit which controls both a floppy disk and a
Winchester (with a minimum of 10 Mbytes capacity), campatible with the CPU,
which can also control the DMA (thus there is no need of a special

controller). Presently there are 10 Mbytes Winchester disks available with
average access time of 50 ms, about half that of the buroviseur disks. Other
types of disks, such as numerical optical disks may be used by same of the
workstations, according to their specific reguirements.

I/0 MANAGEMENT

For greater processor efficiency, we propose to use a processor to handle the
keyboard and the mouse.

TELEPHONE INTERFACE
It will be based on new available circuits.
AUDIO HARDWARE

Specialized devices are to be used for the recognition and generation ef human
speech and possibility for the sampling and compression of audio signals.

EXTENSION BUS

To facilitate the connection of peripheral devices to the buroviseur, a standard
bus (e.g. WE) may be used.
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THE SCHUSS FILTER

Here we describe the basic principles, the architecture and same possible
applications of a processor called the SCHUSS filter. The SCHUSS filter can be
seen as a device with two inputs and one output ; the first input is the
filtering criterion (a program) ; the second input is the data to be filtered
(in a sequential way). The output is the data which fulfills the filter
criterion. Under the architectural point of view the SCHUSS processor can be as
specialized processor (in filtering) but also as a general purpose processor.
Working as a specialized processor, it can process "on the fly" data caming fram
a disk where "on the fly" means at the normal disk transfer rate. Even if disks
transfer rates are now up to 3 Mbyte/sec, SCHUSS can execute searches of
reasonable camplexity in one pass. The idea is to off-load the host processor of
search tasks and other kinds of processing.

The SCHUSS filter was designed to work with the Buroviseur ;

The strategy to filter data is to use automate technique as described in (Rohmer
80 and Rohmer 81) The basic idea is to consider sequential data to be processed
(files, messages) as a language and queries as a grammar. This technique is very
general and allows treatment of complex data structures (flat, hierarchical and
texts as well as numerical values).

The SCHUSS filter is a processor. Externally it has two busses, one to access a
memory and an I/O space (16 bits data 16 bits address), and the second one to
get data to be filtered (8 bit data and 10 bit address).

Internally it is a microprogrammable processor. Many of the possibilities of
adaptation to different data formats came fram this feature. The
microinstructions have a horizontal format of 112 bit, this allows gains in
speed, making treatments in parallel in the two ALUS.

aAn instruction set is microprogrammed. For each new application, this set will
be enriched to deal with specific problems.

The filter installed in the Buroviseur consists of two boards

- a processor board
- mamory and interface board

The operating system in the Buroviseur is modified in order to offer the
necessary entry points to establish the transfers between the host and the
SCHUSS processor.

A typical application for the SCHUSS filter is to accelerate the response time
in a data base.

Four steps are needed for a filter operation in this application.

- a guery is compiled the host, the target language is the
instruction set of SCHUSS tailored for this application.

- compilation results are loaded into the filter memory. This is
the filter criterium.

the filter executes this program, processing data coming from a
disk 'on the fly". Only one pass is needed.

the filter sends back the results of the filter operation to the
host mamory






