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integrating technology with established architectures
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systems charter

To provide an extensive range of
innovative modular hardware and software
products to meet the high quality
standards and service requirements

of the OEM and system developer.
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Introduction

During recent years there has been an
explosion in the use of multiprocessing
techniques. Signal and image processing
algorithms easily consume the power of even
the fastest uniprocessor systems. Additional
hardware is commonly used with standard
computers to accelerate number-crunching
applications such as simulation, modelling and
computer aided design (CAD).

The transputer has been at the forefront of this
revolution. A high performance RISC
microprocessor in its own right, the transputer
uniquely incorporates four high speed serial
links, allowing multiprocessor systems to be
constructed with the minimum of effort. In
addition, a range of sophisticated yet easy to
use development software makes the
transputer the number one choice for
multiprocessing solutions - what INMOS calls
‘Multiprocessing made simple’.

iq systems

iq systems is the transputer business estab-
lished by INMOS to service the needs of the sys-
tem integrator. The product range includes a
wide selection of industry standard hardware
and software components designed specifically
with the system integrator in mind. Produced in
volume, these components represent a cost-ef-
fective solution for those customers not wishing
to incur the additional expense and time-to-mar-
ket penalties associated with in-house design.

TRAMs

Transputer Modules (TRAMs) are compact (typi-
cally smaller than a credit card), ready to use,
sub-assemblies incorporating detailed transputer
designs. A basic compute TRAM contains a
transputer together with some fast local memory.
More sophisticated versions include additional
circuitry such as graphics input and output faci-
lities. Comprehensive software libraries adhering
to externally supported standards where ap-
propriate are supplied, allowing the system inte-
grator to concentrate on the application rather
than low-level, hardware-dependent program-
ming details.

Motherboards

Along two sides of each TRAM are a small
number of pins incorporating the transputer link
signals which mate with sockets on a series of
specially designed motherboards. Each mother-
board provides an interface to a standard bus
(PC-AT, VMEbus for example) and is able to ac-
cept a number of TRAMSs. Device drivers ensure
a consistent and well defined interface between
host computers and motherboards, allowing
complete networks of TRAMs to be integrated
within many standard computing environments.

Networking

For larger systems, stand-alone operation may
be more appropriate. To cater for these situ-
ations, the iq systems range includes compo-
nents to allow booting from read-only memory,
and local area network support using TCP/IP
protocols over Ethernet. Thus, the system inte-
grator has the flexibility to offer solutions access-
ible from any machine on the network.

Development Systems

One of the most important factors affecting time-
to-market in the electronics industry is the quality
of the available software development tools.
Even before the introduction of the first transput-
er in 1985 INMOS had been writing compilers
and other development utilities specifically for
multiprocessor systems, and this experience is
clearly evident in the latest products. Compilers
for ANSI C, C++ and occam are augmented by
other easy to use utilities such as debuggers,
simulators and profilers to provide an extremely
comprehensive environment. The software de-
velopment tools are all designed specifically for
use with the iq systems range of products.
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Why Use TRAMs?

The TRAM'’s unique modular architecture pro-
vides a number of important benefits for the sys-
tem integrator:

@ High performance

The processing power available to an
application is increased simply by using more
TRAMs. The performance of many
applications will scale linearly as more TRAMs
are added.

@ Upgradeability

As faster TRAMs become available, the
system integrator is able to upgrade system
performance by simply replacing the existing
units. No hardware or software engineering
effort is required.

© Host independence

The modular approach means that exactly the
same TRAMs can be used with a variety of
different motherboards. Thus, the system
integrator is able to offer a range of solutions
based on different host computers with the
minimum of design effort.

@ Time to market

Application software development can
commence on the final target system
immediately, eliminating hardware design
delays. Conformance to external standards
where appropriate aids the integration
process, as do the comprehensive software
development tools, designed specifically for
multiprocessing applications.

@ Cost effectiveness

The iq systems products are priced to give
dramatic savings as volumes increase.
Development systems are competitive against
alternative solutions, and extensive customer
technical support is available during the early
stages of a project.
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Product Reference

Standard Interface Boards and Support Software Product code Page
IBM PC Motherboard IMS B008 10
PC Motherboard Support Software IMS S708 10
VMEbus Master/Slave Board IMS B016 11
VMEbus Master/Slave Support Software IMS F0O08 11
VMEDbus Slave Motherboard IMS B014 11
Sun Workstation Board Support Software IMS S514 12
Stand-alone Motherboard IMS B018 12
Flash ROM Support Software IMS FO10 12
IBM Micro Channel Motherboard IMS BO17 13
IBM Micro Channel Motherboard Support Software IMS S217 13
NEC PC9800 Motherboard IMS B015 '3
Transputer Modules (TRAMSs) Product code Page
32 Kbyte TRAM IMS B401 14
64 Kbyte TRAM IMS B416 15
160 Kbyte TRAM IMS B410 15
1 Mbyte TRAM IMS B411 15
2 Mbyte TRAM IMS B404 16
Performance 2 Mbyte TRAM IMS B428 16
4 Mbyte TRAM IMS B426 16
8 Mbyte TRAM IMS B427 17
16 Mbyte TRAM IMS B433 17
Special Application TRAMs and Support Software Product code Page
Video Image Processing TRAM (VIPTRAM) IMS B429 18
Video Image Processing Libraries IMS F004 18
Top Performance Graphics TRAM IMS B419 19
Compact Display TRAM IMS B437 19
2D Graphics Software IMS F003 19
Vector Processing TRAM (VecTRAM) IMS B420 20
Vector Processing Libraries IMS F000 20
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Product Reference (continued)

Special Application TRAMs and Support Software (cont'd) Product code Page
DSP Development Tools And Libraries IMS F007 20
SCSI Interface TRAM IMS B422 21
SCSI Interface Libraries IMS F002 21
Link Interface TRAM IMS B415 21
Flash ROM TRAM IMS B418 22
Ethernet TRAM IMS B431 22
Ethernet Driver Software IMS F006 22
IEEE—488 GPIB TRAM IMS B421 23
IEEE—488 GPIB Libraries IMS FOO01 23
Prototyping TRAM IMS B430 23
Operating Systems and Kernels Product code Page
VRTX 32 Real Time Executive Not applicable 24
Virtual Routing Configurer IMS Dx224 24
Development Systems Software Product code Page
ANSI C Toolset IMS Dx214 25
C++ Toolset IMS Dx217 25
occamz2 Toolset IMS Dx205 26
ALSYS ADA Compiler Not applicable 26
Networking Solutions Product code Page
Ethernet to Transputer Gateway IMS B300 27
Connection Manager Software IMS Sx07 2l
Differential System Port Board IMS B019 28
Systems Support Product code Page
VME Rack IMS B250 29
9U Card Frame Adapter IMS CA12 29
Cable Sets IMS CAxx 29
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System Architecture

iq systems motherboards, TRAMs and software
form a powerful set of building blocks, allowing
the rapid development of prototyping systems
and easy migration to production designs. This
section describes the generic system
architecture, explaining each of the product

Motherboards

iq systems motherboards support the most
popular bus architectures, facilitating the con-
nection of TRAM-based systems to a variety of
host computers and racked systems including
IBM PC/AT, Micro Channel, VMEbus and Ether-
net (using TCP/IP). The bus interface circuitry
may be on the motherboard (for example,
PC/AT on page 10), on a separate board (VME-
bus master on page 11) or in a stand-alone box
(Ethernet gateway on page 27).

categories in turn. It demonstrates how iq
systems’ modular approach provides an
unequalled flexibility in terms of host
independence and architectural consistency,
resulting in a faster time to market.

The bus interface circuitry is logically separated
from the motherboard circuitry (where the
TRAMs are installed). Thus, the TRAM network
is host independent —that is, the system
integrator can connect exactly the same
hardware and software to a variety of host
machines.

Motherboard

Host
Computer

Bus

-
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Compute TRAMs
Compute TRAMs are simply a transputer each with a 30MHz transputer and 4Mbytes
together with an amount of memory, mounted DRAM, installed on a motherboard. This is a
on small printed circuit boards. They are easily typical configuration used for multiprocessor
plugged into sockets on motherboards, and software development. All TRAMs are
communicate via transputer link signals. A wide compatible with the INMOS ANSI C, C++ and
variety of transputer/RAM configurations are occam Toolsets which are available for PC,
available (refer to page 14). SUN and VAX VMS development environments,
The diagram below shows two such TRAMs, {faierio;pags 20}
|
I [ [ ] [ ] C ] [ ] ]
|
I
Bus :
Host Bus l
Computer Interface |
|
|
|
| [ C 1 || — L ) ][ C ]| ]
i
2 size 1 TRAMs Motherboard
Application Specific TRAMs
Application specific TRAMs take the modular Two application specific TRAMs have been
concept a stage further, adding extra circuitry to added to the diagram shown below: a graphics
the transputer and memory to support a TRAM (page 19) and a Video Image Processing
particular function. This additional capability TRAM (page 18). These two modules add
may be I/O (for example graphics or SCSI) or image capture, image enhancement, feature
computation support for specialised applications extraction and graphics display functionality to
(vector processing). the system. A typical application of such a
system would be production line inspection.
Motherboard
Bus
Host Bus
Computer Interface
|
| c 1
| 1=
| 00000000 00000000

ﬁ SGS-THOMSON

! | Graphics TRAM| 2 size 1 TRAMs

Video Image Processing TRAM
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Application Libraries

Application TRAMs are typically supplied with
library functions which allow the system
integrator to concentrate on his application
rather than low-level, hardware dependent
programming details. These application libraries
adhere to external standards where appropriate
and are fully compatible with the INMOS
development toolsets.

For example in a video application, the types of
functions available to the programmer would be
of the kind:

‘capture_image’,
‘2D_convolve_region_of_interest’,
‘rotate_image’ and ‘overlay_text'.

| Motherboard
| ottt :
== ; )
| — b —)
—] ]|
1=
| —
Bus
Host | 1/0
Compiter Bus Interface | j / y
| @
' 5]
| ©
| o ] 00000000 00000000
I
O User’s application Application libraries
Support Software
In addition to application libraries and The Virtual Routing Configurer (page 24)
multiprocessor development systems, other creates a software routing layer which optimises
software products are available to help the routing connections and ensures the user does
system integrator build TRAM-based solutions not have to explicitly specify routing or make
as quickly and easily as possible. source code changes if a different hardware
architecture is used.
Servers and device drivers allow the transputer
network to make use of the host computer’s The VRTX real time executive, available from
system resources (e.qg. filing system, keyboard Ready Systems Corporation (page 24),
and screen |/O). They present a consistent enhances the transputer’s concurrency model
programming interface to the software engineer, to give a real time, preemptive, multitasking
maintaining the host independence of the model with fully deterministic operation.
TRAM architecture.
SGS-THOMSON
MICROELECTRONICS



Networked Systems

There are many applications where it makes Thus, the production line application example is
sense to have the transputer system arranged able to communicate with a number of host

as a networked resource, available to any computers, sharing data with applications such

computer system attached to the network. The as Statistical Process Control (SPC), materials

iq systems Ethernet gateway product (page 27) handling, on-line maintenance data, and so on.

allows transputer-based systems to be
connected to an Ethernet LAN running TCP/IP

protocols.
Sun VAX
2
/ Ethernet
Ethernet
gateway
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A Me
Standard Interface Boards and Support Software
Reference Table of Standard Interface Boards
Bus interface Interface Number of Memory Board format Product code Page
method TRAM slots
IBM PC-AT IMS co121 10 - Full length PC/AT card IMS B008-1 10
VMEbus Dual port 0 4M DRAM (IMS B016-1), Double height (6U) VME IMS B016-1 11
DRAM 16M DRAM (IMS B016-4), IMS B016-4
256K F-ROM,
256K SRAM
VMEbus IMS Co12! 8 - Double height (6U) VME IMS B014-1 11
Not applicable Not 8 64K SRAM, Double height (6U) VME IMS B018-1 12
applicable 256K F-ROM,
8K NVRAM
IBM Micro Channel | IMS C012! 4 - IBM Micro Channel IMS B017-1 13
NEC PC9801 IMS Co12! 5 - NEC board IMS B015-1 13
Note: 1. The IMS C012 converts a bi-directional serial transputer link into a byte-wide parallel data stream.

IBM PC Motherboard

Features The IMS B008 is a TRAM motherboard which
IBM PC-AT format board plugs into the IBM PC-XT or PC-AT and pro-
— ———— —  vides an interface between the IBM PC and
Ten transputer module (TRAM) slots transputer-based systems. It has slots for up to

. ten TRAMSs. Links 1 and 2 from each of the
i'ftz'r:f;t:“s inferiace supports DM&and TRAM slots are ‘hard wired’ on the IMS B0OS,

— _ such that the TRAMs, when plugged in, form a
Software control of TRAM interconnect topology  PiPeline of processing elements. The remaining

— A ———————— links can be ‘soft wired’ using an INMOS
Connector permits system expansion IMS C004 programmable link switch. This
arrangement allows a large variety of networks
to be created under software control.

Includes PC motherboard support software

Product code: IMS B008

IBM PC Motherboard Support Software

Features Allows transputer network access to:
PC compatible device driver © PC filing system
INMOS server program, including sources ® Screen and keyboard I/0

Transputer network mapping tool
P pping @ DOS system functions

Included with IMS B008

Product code: IMS S708

Lyz, B2:THOMSRN
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VMEbus Master/Slave Board

Features

IMS T801-25 transputer with 4 serial links for
direct connection to transputer networks

256Kbytes private transputer SRAM (80ns
cycle)

4 or 16 Mbytes dual-ported DRAM

256 Kbytes of programmable Flash ROM

Full VMEDbus interrupter and interrupt handler

Real-time clock and DUART

Includes IMS FO08 support software

Product code: IMS B016

The IMS B016 is a very high performance
VMEbus master/slave board suited to all appli-
cations requiring fast data throughput between
a transputer network and VMEbus peripherals.
The board incorporates a 32-bit transputer, local
RAM, peripherals and interface circuitry for
efficient communication between the transputer
and other VMEbus boards.

Dual access RAM is provided for access by
both the transputer and other VMEbus masters.
The transputer can perform master accesses to
other VMEbus slaves. It can also interrupt other
VMEDbus interrupt handlers and itself handle
VMEDbus interrupts.

Sustained transfer rates in excess of
12Mbytes/s are achievable. The IMS T801 is
capable of 12.5 MIPS (sustained) and has its
own private fast SRAM for speed-critical code
and data.

VMEbus Master/Slave Board Support Software

Features
Board set-up procedures

VMEDbus interface routines

Ready Systems VRTX32/T support (see page 24)

Included with IMS B016

Product code: IMS F008

VMEbus Slave Motherboard

Features
Accommodates 8 standard TRAMs

Software control of TRAM interconnect topology

VMEDbus slave interface

Expandable to form arbitrarily large systems

Product code: IMS B014

The IMS F008 is a package of ANSI C source
code components that act to demonstrate the
features of the IMS B016 VMEbus master/
slave board.

In addition, the IMS F008 includes the source
code of a board support package for the
VRTX32/T real-time executive (see page 24),
allowing the developer to use the IMS B0O16
within this powerful environment.

The IMS B014 motherboard is compatible with
VMEbus Specification Revision C.1. ltis a
double height (6U) card, containing 8 TRAM
slots with associated configuration circuitry and
a VMEbus slave interface. Two IMS C004
crossbar link switches are provided to allow the
user to configure the transputer link connec-
tions. This architecture allows any topology to
be established on the board. Additionally, 24
links are brought to the edge connectors so that
larger networks using multiple boards may be
constructed.

11



VMEbus

WARNING: if you are to install an IMS B016 or
IMS B014 in a Sun workstation, refer to the
IMS CA12 specification on page 29.

Sun Workstation Support Software

Features
Sun3 and Sun4 device drivers

INMOS server program, including sources

Transputer network mapping tool

Compatible with IMS B016 and IMS B014 VME
bus boards, but must be purchased separately.

Product code: IMS S514

Stand-alone Motherboard

Features
8 TRAM slots

IMS T222 transputer

64 Kbytes SRAM

256 Kbytes Flash ROM

8K non-volatile SRAM

Real time clock and two RS232 serial ports

6U VME board profile

Includes Flash ROM support software

Product code: IMS B018

Flash ROM Support Software

Features
Flash ROM programming utility

Libraries to access IMS B018 hardware facilities

Supplied with IMS B018

Product code: IMS FO10

The IMS B016 and IMS B014 boards can be
plugged into any Sun workstation having an
available VMEbus slot. The IMS S514 device
driver allows the transputer board to be ac-
cessed via standard operating system calls. In
addition, the server program permits the trans-
puter network to communicate with the worksta-
tion filing system and the screen and keyboard
1/0.

The IMS B018 is designed to be used in stand-
alone applications not requiring a direct connec-
tion to a host computer. The board is fitted with
an IMS T222 16 bit transputer, controlling all the
peripheral circuits.

Flash ROM is provided to allow the TRAM
network to be bootstrapped when power is
applied.The Flash ROM can also be used for
data storage. A battery-backed SRAM is pro-
vided for storing small amounts of frequently
changed data. The battery also maintains a real
time clock when power is removed from the
board. 64K of zero wait state SRAM is provided
for running programs.

Two serial ports allow connection to a wide
variety of computer equipment. Four subsystem
ports permit independent control of up to four
transputer systems for use in fault tolerant or
multi-user systems.

The IMS F010 allows the system integrator to
easily configure a self-booting application, and
program the code into flash-ROM devices on
the IMS B018 motherboard. On system reset,
this code will be booted into the TRAMs
mounted on the motherboard and initialsed.

Lz, RS THOMET

12



IMS BO15 2
o

905 72178F

BICC-UERD

IBM Micro Channel Motherboard

Features
IBM Micro Channel bus format board

Four TRAM slots accommodating size 1 or size
2 transputer modules

Provides a gateway to larger transputer
networks from Micro Channel based systems

Link adapter interface to the Micro Channel bus

Includes PS/2 motherboard support software

Product code: IMS B017

PS/2 Motherboard Support Software

Features
IBM PS/2 compatible OS/2 device driver

INMOS server program, including sources

Transputer network mapping tool

Included with IMS B017

Product code: IMS S217

NEC PC9800 Motherboard

Features
5 slots for INMOS TRAMs

INMOS link adaptor interface to the NEC
expansion bus

Interrupt capability

Choice of I/0 address

25 _8f

Product code: IMS B015

The IMS B017 is a motherboard designed to
plug into a Micro Channel bus. The board has
four TRAM slots and an interface to the Micro
Channel bus.

The Micro Channel bus interface provides a
single INMOS serial link and a system services
port. Software running on the Micro Channel
based system can reset, analyse, communicate
with, and monitor the error flag of a transputer
network on or connected to the IMS B017. Data
can be transferred to and from the link interface
using programmed /0.

Allows transputer network access to:

D PS/2 filing system
D Screen and keyboard I/0

© 0S/2 system functions

The IMS B015 is a TRAM motherboard for the
NEC PC-9800 series of personal computers. It
allows transputer modules to be fitted to a 9800
series PC for program development and appli-
cation acceleration.

The IMS B015 has five sites for TRAMs and an
interface to the 9800 series PC expansion bus.
This allows the PC to communicate with and
reset the TRAMSs. It also has connections which
allow it to connect to other transputers, TRAMs,
or transputer boards such as another

IMS B015.

Lyz, S5 THOMSON
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Compute Only TRAMs

Reference Table of Compute Only TRAMs
Total Transputer | SRAM/ | DRAM/ | TRAM Sub- Product Page
memory size -MHz cycles cycles size system code
32 Kbytes T425-25 32K/3 - 1 No IMS B401-8 14
32 Kbytes T805-20 32K/3 - 1 No IMS B401-15 14
32 Kbytes T805-25 32K/3 - 1 No IMS B401-16 14
64 Kbytes T222-20 64K/2 ® 1 No IMS B416-10 15
160 Kbytes T801-20 160K/2 = 2 No IMS B410-11 15
1 Mbyte T425-20 S 1M/3 1 No IMS B411-7 15
1 Mbyte T805-20 - 1M/3 1 No IMS B411-15 15
2 Mbyte T425-25 - 2M/3 2 Yes IMS B404-8 16
2 Mbyte T805-20 - 2M/3 2 Yes IMS B404-15 16
2 Mbyte T805-25 - 2M/3 2 Yes IMS B404-16 16
2 Mbyte T801-25 - 2M/2 2 Yes IMS B428-12 16
4 Mbyte T805-25 - 4M/3 1 No IMS B426-16 16
4 Mbyte T805-30 - 4M/3 il No IMS B426-17 16
8 Mbyte T805-25 - 8M/4 2 Yes_ IMS B427-16 ili7
16 Mbyte T805-25 64/3 16/4 4 Yes IMS B433-16 17
Features The IMS B401 is ideal for applications where
Choice of transputer (IMS T425 or IMS T805) 4 Kbytes of on-chip RAM is not quite enough.
The 32 Kbytes of off-chip RAM is ideal for
Choice of processor speed (20 or 25MHz) systolic processing, signal processing, feature

32 Kbytes of zero-wait-state SRAM EXIRCUGNSIG:

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B401

Ly7, BRSTHOMERN
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Features
IMS T222-20 transputer

64 Kbytes of zero-wait-state SRAM
(100ns memory cycle time)

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B416

Features

IMS T801-20 transputer with de-multiplexed
address and data buses

160 Kbyte of zero-wait-state SRAM
(100ns memory cycle time)

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B410

Features
Choice of transputer (IMS T425 or IMS T805)

Choice of processor speed (20 or 25MHz)

1 Mbyte of zero-wait-state SRAM
(150ns memory cycle time)

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B411

The IMS B416 utilises the full memory space of
the IMS T222 transputer. It is manufactured fully
from surface mount silicon components, provid-
ing a cheap yet powerful 16-bit processor in a
standard size 1 TRAM package.

The de-multiplexed address and data buses of
the IMS T801 transputer allow very high per-
formance systems to be constructed. The

IMS B410 TRAM achieves 2-cycle memory
accesses with very fast SRAMs, and yet still
manages to squeeze 160 Kbytes onto a size 2
TRAM.

The IMS B410 TRAM allows users to bench-
mark the performance of the IMS T801 trans-
puter. The standard TRAM interface means that
the processor can simply be plugged into exist-
ing development systems. However, this mod-
ule is equally at home in very high performance
system products as it is in the evaluation envi-
ronment.

Using the latest ZIP memory packaging technol-
ogy, the IMS B411 TRAM combines a high
performance transputer with a full megabyte of
zero-wait-state DRAM. The result is a compact,
cost effective module with sufficient storage
capacity to handle a wide range of applications.
The IMS B411 is offered with the full range of
transputer and speed selections, allowing the
user the flexibility to tailor the system to an
exact specification.

Lz, REETHONEON
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Features

Choice of IMS T805 or T425 transputer up to

25MHz

2 Mbytes of zero-wait-state DRAM

Subsystem controller circuitry

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B404

Features
IMS T801-25 transputer

2 Mbytes zero-wait-state DRAM

2 cycle access (typical),
3 cycle access (worst case)

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B428

Features

IMS T805 transputer running at 25MHz or
30 MHz

4 Mbyte of zero wait-state DRAM

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B426

The IMS B404 is approximately the same size
as a credit card. Within this area is packaged a
full two megabytes of DRAM, with access times
sufficiently fast to allow the transputer to pro-
cess at full speed, even when running at
25MHz. A wide range of transputer and speed
options are available making this board ideal as
the basis of a standard transputer development
system.

The IMS B428 provides a new option to users
wanting maximum performance from
transputer-based systems. The IMS T801
floating point transputer features separate
address and data busses allowing memory
cycles to be completed in two clock cycles. New
generation non-multiplexed DRAMs are used to
take advantage of this high bandwidth (50
Mbytes/second) memory interface. The result is
a compact unit with enough memory to run
major applications significantly faster than
designs using a multiplexed bus.

The IMS B426 TRAM is the ideal product for
applications where top performance is required,
but space is at a premium. Using the latest
technology, 4Mbytes of memory and a high
speed transputer are packed onto a circuit
board half the size of credit card. Even at
30MHz, this powerful combination performs
memory accesses at full speed. This powerful
processing element is so compact that 8 such
boards (120 MIPS sustained and 32 Mbytes
RAM) can be installed in a single 6U VMEbus
slot.

INMOS will make further use of 30MHz trans-
puters as faster DRAMs become available.
Contact your local INMOS representative for the
latest developments.

[71@; %m&@%@%@v’%&m‘a’@%
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Features
25MHz IMS T805 transputer

8 Mbytes of single-wait-state DRAM
(160 ns memory cycle time)

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B427

Features
IMS T805 25MHz transputer

64 Kbytes of zero-wait-state SRAM

16 Mbytes of single-wait-state DRAM

Subsystem controller circuitry

Communicates via 4 INMOS serial links
(Selectable between 10 or 20 Mbits/s)

Product code: IMS B433

The IMS B427 is a compact size 2 TRAM
offering 8Mbytes of 4-cycle DRAM and subsys-
tem controller circuitry.

With a large amount of external memory, the
IMS B427 is able to run all of the INMOS devel-
opment tools including the ADA compiler from
Alsys. It is ideally suited for applications using
large amounts of memory, allowing progams
such as simulation and Al evaluation to run
quickly and efficiently.

The IMS B433 uses the IMS T805 25MHz
transputer. The 16 Mbytes of single-wait-state
DRAM is sufficient to run large applications.
Also provided is 64 Kbytes of fast SRAM (3
cycle), so any technique which puts most fre-
quently accessed memory locations near the
bottom of memory will speed up the processing.

size 4

Lyz, 38 THONEN
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Video Image Processing

SGS-THOMSON

Special Application TRAMs and Support Software

Reference Table of Special Application TRAMs

Description Transputer | TRAM Sub- Product Page
-MHz size system code

Video Image Processing TRAM T805-25 6 No IMS B429-16 18
Top Performance Graphics TRAM T800-20 6 Yes IMS B419-4 19
Compact Display TRAM T805-25 2 No IMS B437-16 19
Vector Processing TRAM T800-20/25 4 Yes IMS B420-3/5 20
SCSI Interface TRAM T222-20 2 Yes IMS B422-10 2
Link Interface TRAM (2 off) - 1 No IMS B415-1 21
Flash ROM TRAM T222-20 2 Yes IMS B418-10 22
Ethernet TRAM T222-20 2 No IMS B431-10 22
IEEE-488 GPIB TRAM T222-20 4 Yes IMS B421-10 238
Prototyping TRAM T222-20 4 No IMS B430-10 23

Video Image Processing TRAM (VIPTRAM)

Features
Real time (30f/s) monochrome image capture

2D image filtering

Supports PAL, NTSC, and other image formats

Programmable capture resolution and sampling
rate: for example 512x512

Supplied with IMS F004 image processing
libraries

Product code: IMS B429

Video Image Processing Libraries

Features
Provides access to all IMS A110 features

Compatible with INMOS ANSI C, C++ and
occam Toolsets (IMS Dx214, IMS Dx217 and
IMS Dx205 respectively)

Product code: IMS F004

The IMS B429 is a TRAM for real-time image
capture and front-end image processing, a
capability provided by two IMS A110 image
processing devices. These can perform 2D
convolution filtering operations with filter kernels
of various sizes up to 7x6, 14x3, or 42x1.

The on-board IMS T805 transputer, with 1Mbyte
of RAM, acts as a central processor and pro-
vides a more general purpose processing
capability for functions such as feature extrac-
tion.

Suitable applications are:

@ Industrial inspection

@ Machine vision

@ Optical character recognition
@ Document image processing

@ Automated traffic monitoring

IYI@; MICROELECTRONICS
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Top Performance Graphics TRAM

Features
IMS T800-20 32 bit transputer

IMS G300B Colour Video Controller

2 Mbytes of DRAM and 2 Mbytes of VRAM

Huge variety of software selectable screen
formats

Pixel rates 25 to 100MHz at 8 bit/pixel

Includes IMS F003 graphics library

Product code: IMS B419

Compact Display TRAM

Features
IMS T805-25 transputer and IMS G332 CVC

1Mbyte video RAM for screen and program

Software selection of 1,2,4,8,15/16 bits per pixel

Supports interlaced and non-interlaced displays

Hardware cursor

Includes IMS F0O03 graphics library

Product code: IMS B437

2D Graphics Software

Features

Subset of the CGI (ISO TC97/SC21 N1179)
standard

Separates CGl functions from hardware specific
details

Compatible with INMOS ANSI C, C++ and
occam Toolsets (IMS Dx214, IMS Dx217 and
IMS Dx205 respectively)

Included with IMS B419 and IMS B437 graphics
TRAMs.

Product code: IMS F003

The IMS B419 incorporates the IMS G300B
Colour Video Controller (CVC) with the

IMS T800 32-bit floating point transputer to form
a high performance graphics system. Two
Mbytes of four cycle DRAM provide a general
purpose store sufficient to run applications such
windowing environments. 2 Mbytes of Video
RAM provide arbitrary screen resolutions up to
a maximum of 1280x1024 of 8 bit/pixel, with
unrestricted screen formats at resolutions below
this.

The IMS B437 is an ideal product to support
embedded graphics output when space is at a
premium. Used with the IMS B429 VIPTRAM
(page 18), a complete image processing system
can be installed in a single 6U VME or PC-AT
slot. Compact design includes the latest IMS
G332 CVC capable of 15/16 bit, gamma-cor-
rected true colour display. 1 Mbyte of video
RAM supports screen resolutions up to
1024x1024 (8 bits per pixel).

Suitable applications are:

@ Graphical user interfaces

@ Scientific data presentation

@ Interactive drawing packages
@ Computer Aided Design (CAD)

@ Computer animation

L7, R3OS
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Vector Processing TRAM (VecTRAM)

Features The IMS B420 VecTRAM is a transputer mod-
IMS T800 (20 or 25MHz) floating point ule combining the communications ability and
transputer scalar floating point performance of the
—_— - IMS T800 with a high performance vector/signal
High performance vector/signal processing processing co-processor (ZR34325). The two
co-processor (ZR34325) processors operate concurrently, using sepa-

rate dynamic and static memory blocks. The
vector/signal processor operates as a slave to
— . the IMS T800 which sets up vector/DSP rou-
1 Mbyte DRAM tines as well as loading data for processing.
; The two processors handshake via interrupts.
The IMS B420 is capable of performing a 1K
Supplied with IMS F000 vector processing complex FFT in less than 2ms, a 10x10 matrix
libraries multiplication in 135us and a 64-tap FIR in 6us.
size 4 -

Further DSP libraries available separately

(IMS F007)

4 INMOS serial communication links allowing
connection of multiple VecTRAMs

256 Kbyte, dual access SRAM

| lvecoooees [ Liliiiiils, |

Product code: IMS B420

Vector Processing Library

Features Suitable applications are:

Wide variety of common vector/signal ® Speech and image processing
processing functions

- o © Radar, sonar, ultrasonics, etc.
Transparent operation means that user is able

to concentrate on algorithm development rather

! @ Data compression and encryption
than low level hardware programming

Compatible with INMOS ANSI C, C++ and ® Seismic/geophysical analysis

occam Toolsets (IMS Dx214, IMS Dx217 and
IMS Dx205 respectively)

Product code: IMS F000

DSP Development Tools and Libraries

Features The IMS F007 includes a comprehensive set of
Library of more than 100 ANSI C signal/vector vector/signal processing routines. However,
processing routines there will always be times when the precise
function required is not available (for example
Allows programmers to create new library radix-3 FFT). The IMS F007, when used in
routines conjunction with the Zoran development sys-

tem, allows the programmer to build custom

Used in conjunction with Zoran DSP )
vector operations.

development system

Product code: IMS F007

Lyz, 352 THONSON B | o
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Link Interface

SCSI Interface TRAM

Features
IMS T222-20 transputer

SCSI bus interface (single ended drivers)

Sustained SCSI transfer rates up to 1.5
Mbytes/s

Target and initiator modes

Subsystem port

Supplied with SCSI interface libraries

Product code: IMS B422

SCSI Interface Libraries

Features

Supports Common Command Set (SCSI
commands for Direct Access Drives)

Permits 4 transputer channels to SCSI bus

Example software (target and initiator modes)
supplied

Compatible with INMOS ANSI C, C++ and
occam Toolsets (IMS Dx214, IMS Dx217 and
IMS Dx205 respectively)

Product code: IMS F002

Link Interface TRAM

Features

TRAM signals buffered to RS422-compatible
differential drive

Each TRAM handles 4 links reset and
subsystem signals

Capable of 20 Mbits/s link operation

Links go quiet when disconnected

Designed for 100Q twisted pair cable

Package includes 2 TRAMs plus 1m cable

Product code: IMS B415

The IMS B422 SCSI TRAM acts as an interface
between 4 INMOS links and a SCSI bus as
defined in the ANSI X3.131-1986 standard. It
allows transputer systems to connect to Win-
chester disks, optical disks, and other peripher-
als via the SCSI bus. The SCSI TRAM consists
of an IMS T222 16-bit transputer with 64 Kbytes
of SRAM for program and data buffers. An
intelligent interface device is used to implement
the connection to the SCSI bus which ailows
common sequences to proceed without inter-
vention from the IMS T222. Target and initiator
modes are supported. Applications include fast
data logging and disk arrays.

Suitable applications are:

@ Fast embedded storage for transputer
systems

© Disk arrays
@ Optical storage systems

@ Computer animation from disk

The IMS B415 differential interface TRAMs
allow connections between transputer systems
which are not in the same electrical environ-
ment. No common ground connection is re-
quired, reducing earthing problems. With cable
lengths up to 10m, 20 Mbit/s link speed is
possible. Longer cables up to 100m support
lower link speeds.

Lyy, SGS;THOMSON
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Flash ROM TRAM

Features
IMS T222-20 transputer

256 Kbytes non-volatile memory
(Flash ROM)

10 000 program/erase cycles

Ideal for booting embedded transputer systems

Can be used as non-volatile backup memory

Product code: IMS B418

Ethernet TRAM

Features

Connects transputer systems to IEEE802.3
Local Area Networks (Ethernet)

IMS T222, 16-bit transputer

64 Kbytes SRAM, 100ns access cycle

Uses MK7990 (LANCE) Ethernet Controller

Communicates via 4 INMOS serial links

Includes Ethernet driver software (IMS FO06)

Product code: IMS B431

Ethernet Driver Software

Features
Provides Ethernet packet read/write functions

Fast low-overhead, low-level communications

Compatible with INMOS ANSI C, C++ and
occam Toolsets (IMS Dx214, IMS Dx217 and
IMS Dx205 respectively)

Supplied with IMS B431 Ethernet TRAM

Product code: IMS F006

The IMS B418 is a TRAM designed primarily for
configuring and boot-strapping transputer
networks in embedded systems. It contains
256 kbytes of non-volatile memory: implem-
ented with Flash ROM devices (the Flash ROM
is an EPROM:-like device with bulk electrical
erasability). After reset, the IMS B418 outputs a
program stored in the ROM from one of its
INMOS serial links. An on-board programming
voltage generator, and programming firmware,
allows the ROM contents to be programmed
through one of its links using any INMOS
toolset.

The IMS B431 allows transputer systems to be
connected to other computers and computer
networks via IEEE802.3 Local Area Networks
(LANS). It consists of an IMS T222 16 bit
transputer with 64 Kbytes of SRAM. The Ether-
net interface is implemented with the MK7990
(LANCE) and MK68592. An Attachment Unit
Interface (AUI) is provided for connection to
Ethernet Media Access Units.

The IMS B431 is suitable for integration into end
equipment. Customers requiring a ‘turn-key’
standalone interface for TCP/IP over Ethernet
to transputer links should first consider the
Ethernet connection system, IMS B300, in
conjunction with IMS Sx07 network support
software.

Suitable applications are:

© Simple Ethernet/transputer link interfaces
@ Remote crate-to-crate communications
© Dedicated Ethernet communication links

@ Basis on which to build higher-level
protocols (for example TCP/IP)

Lyz, B5STHOMERN
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IEEE-488 GPIB TRAM

Features
IMS T222 transputer

48Kbytes of two-cycle RAM

Full electrical compliance with IEEE 488
Switchable GPIB bus address

Supplied with GPIB library software

Product code: IMS B421

IEEE-488 GPIB Libraries

Features
Performs all commonly required GPIB activities

Supports GPIB system controller and
talker/listener modes

Compatible with IMS Dx205 occam and IMS
Dx214 ANSI C Toolsets

Included with IMS B421 GPIB TRAM

Features
IMS T222 16-bit transputer

User-programmable wait state generator

Two JEDEC user configurable memory sockets
with 32Kbyte of SRAM fitted as standard

Large through-hole matrix prototyping area

Includes full schematic diagrams and examples

Product code: IMS B430

The IMS B421 GPIB TRAM allows |IEEE 488
test and instrumentation systems to be directly
connected to networks of transputers. The
parallel interface permits high speed communi-
cation of control and measurement information,
and the power of the transputer can provide
sophisticated data analysis facilities. The user
can define the characteristics of the GPIB
interface in terms of address etc. for maximum
flexibility in system configuration.

Suitable applications are:

D Control of scientific test and measurement
instrumentation

Control and processing for automatic test
rigs

Compute-intensive GPIB data processing on
an adjacent transputer network

@ Transputer-based GPIB instruments

@®

) Process control

© Data logging

-

The IMS B430 combines a simple transputer
system with a general purpose prototyping
area. The product supports feasibility investiga-
tions, software development, demonstrations,
and other activities requiring construction of a
small number of units to a specific design.
Inclusion of a functional transputer system
speeds up the prototyping process significantly.
The user is relieved of the tasks of defining,
constructing and debugging such a system, and
need only be concerned with the peripheral
hardware specific to the intended application.

3
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VRTX Real Time Executive

SREADY
SYSTEMS

Virtual Routing Configurer

Operating Systems and Kernels

Features
Fully deterministic operating system

Preemptive, 256 levels of task priority

Controllable timeslicing of equal priority tasks

Multiprocessor operation

Flexible memory allocation scheme

Mailboxes

Queues

Event flags and event flag groups

Fully counting semaphores

Fully compatible with latest INMOS transputers,
TRAMSs and motherboards

Designed specifically for use with IMS Dx214
ANSI C Toolset and IMS Dx224 Virtual Routing
Configurer

Can be obtained from Ready Systems
Corporation direct or from one of its franchised
distributors

Features

Configuration source language compatible with
ANSI C Toolset configurer

High performance software routing algorithms

Automatic creation of multiplex, demultiplex and
through routing system processes

User control over routing

Full reporting of routing mechanisms used

Compatible with INMOS ANSI C (Dx214),
occam (Dx205) and C++ (Dx217) Toolsets

Product code: IMS Dx224

In real time embedded systems, the application
must respond in a predetermined time to exter-
nal events and ensure critical activities are
given high priority. The design of real time
systems usually breaks the software into multi-
ple tasks sharing data and exchanging mes-
sages. The tasks are allocated a priority in line
with their critical importance in the system.

Ready Systems has made available the popular
VRTX executive on the transputer. This version
enhances the standard executive by supporting
its use in distributed systems. A consistent
transputer development environment has been
retained with VRTX by supporting the INMOS
ANSI C toolset.

VRTX32 is fully deterministic; all function calls
complete within predictable execution time
limits. Determinism is of critical importance
within predefined time constraints—a late
response can be worse than no response at all.

VRTX32 provides comprehensive support for
semaphores, event flags and mailboxes.
VRTX32 gives full access to these mechanisms
and preserves the preemptive behaviour of the
executive.

VRTX32 uses a fully deterministic memory
scheme with the flexibility of variable size block
allocation. Memory is partitioned into regions,
from which memory blocks can be allocated.
Partitions can overlap or be located on memory
mapped peripherals, for example, to implement
shared memory I/O.

VRTX32 is fully compatible with the INMOS
ANSI C toolset with mixed language support of
C++ and ANSI C.

The virtual routing configurer and libraries
provide a high performance software routing
layer for use in multiprocessor systems. This
relieves the programmer of the task of choosing
and placing communication routes. It also
eliminates the user task of creating and modify-
ing custom routing source code when a process
configuration is changed. The virtual routing
system can be used for sophisticated message
routing in development or production systems.
The user can control routing through a number
of mechanisms, the configurer reporting all
routing processes it creates.

Lyz, B2 THOMSON
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ANSI C Toolset

C++ Toolset

Development Systems Software

Within the iq systems product family, a range of
development software products has been
created to offer the applications developer
integrated, highly functional packages designed
to increase system reliability and reduce devel-
opment costs.

INMOS has applied many years of practical
experience developing software tools for
multiprocessing and multiprocessor systems,
culminating in the latest Toolset products.
Application developers migrating from simple
single processor systems to transputer-based
multiprocessor systems will find Toolset

Features

An ANSI C compiler supporting macro
assembly language inserts

A librarian tool

A full set of ANSI libraries plus libraries for
interprocess communication

A linker tool

Configuration tools allowing systems to be
partitioned and interprocess communication
channels assigned, all through a C-like
configuration language

ROM program support

Debugging of processor/process networks at
both transputer instruction level and source
level (ANSI C, occam and C++)

Product code: IMS Dx214

C++ is rapidly becoming the language of choice
for many systems developers. INMOS has
chosen to offer C++ on the transputer by assist-
ing Glockenspiel to port their C++ system to
work with the INMOS ANSI C Toolset.

C++ provides an excellent framework in which
to develop transputer programs, allowing fea-
tures such as operator overloading and reus-
ability of functions to reduce the effort and time
required to develop applications. C++ provides
a strongly typed language which improves

Product code: IMS Dx217

software helps in the critical areas of partitioning
a system for multiple processors and allowing
such a system to be debugged.

There are three Toolset offerings which allow
application programs to be developed in ANSI C,
occam or C++. The ANSI C and occam Tool-
sets allow assembly code inserts to be used
within the supportive framework of the higher
level language. The Toolsets are fully compatible
and allow mixed language programming through
easy to use cross-language interfaces.

The INMOS ANSI C Toolset is one of the high-
est quality ANSI C platforms for microprocessor
systems development. Major objectives behind
the design of this product include quality, reli-
ability, ease of use, adherence to standards and
high functionality. The INMOS ANSI C Toolset is
one of the first ANSI C compliant products to
have been validated by the British Standards
Institute and approved under their CertWare
programme.

By choosing to create such a high quality devel-
opment environment, applications developers
will find that their programs can be developed
more quickly and are more likely to work first
time and stay working. ANSI C compliance also
means that programs may be easily ported
between the transputer and other microproces-
Sors.

data integrity over equivalent standard C
programs. As C++ programs are normally
created from series of building blocks, these
programs can readily be partitioned for multipro-
cessor systems based around the transputer.

The Glockenspiel C++ Toolset uses the INMOS
ANSI C Toolset to support C++ program build-
ing and execution. Using the standard interface
from C++ to C, it is a simple process to use
C++, ANSI C and occam functions within the
same program unit and use the INMOS Toolset
debugger on the different language code seg-
ments.

Lyz, $53. THOMSON
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ALSYS Ada Compiler

ulzys

The language occam was developed by
INMOS to maximise the performance of
transputer systems. occam has a wide range
of users ranging from commercial organisations
wishing to exploit the speed and functionality of
the transputer through to academic research
into programming concurrent systems and
describing concurrent algorithms.

occam is a lightweight language based around
the concept of Communicating Sequential
Processes. It uses simple language constructs
and extensive type and usage checking to
reduce development timescales and improve
program correctness. occam allows sequential
and parallel code segments to be written
concisely, and low overhead communications
channels to be created and used quickly. It also

Product code: IMS Dx205

Features
Supports distributed Ada applications

Sharing of Ada libraries across networks

Ada specific optimisations

Compile-time and run-time diagnostics

Multi-level priority, preemptive scheduling and
user controllable timeslicing

Interface to occam 2 Toolset (IMSDx205)

provides a simple high level abstraction to some
of the more complex groups of transputer
instructions which may be difficult to use
directly.

The occam Toolset is structured in much the
same way as the ANSI C Toolset with a wide
range of tools supporting the occam compiler,
occam language configurer and occam li-
braries. The occam compiler contains assem-
bly language insertion facilities to mix assembly
language programming into an occam frame-
work with full access to occam variables. The
occam libraries provide support to the occam
run time system as well as providing maths
functions, access to a host operating system
and string and type manipulation functions.

The Alsys Ada Transputer Compiler offers a
complete production quality Ada environment
suitable for the development of demanding
applications on transputers. The compiler runs
on an IBM PC (mothered on a T8xx transputer)
or VAX/VMS. The compiler is both self targeting
and capable of generating code for T4xx and
T8xx transputer models. The compiler was
validated by the United States Government Ada
Joint Program Office. The AdaMap product
contains an Ada like configuration language,
Ada typing across partitions and support for
debugging multi-processor networks.

Lyz, 2E2THOMERN
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Ethernet to Transputer
Gateway

] transpute’ “ig

Networking Solutions

Features

Fast efficient standardised communications
using a full implementation of the TCP/IP
protocol suite

Simple low cost connectivity - standard
|IEE802.3 Ethernet interface to local transputer
networks

High reliability single-ended and differential link
communications - differential link interface gives
reliable communications over long distances
and in electrically noisy environments

Compact desktop design suits offices,
laboratories or computer rooms

Compatible with IMS B019 differential system
port board

Designed for use with IMS Sx07 Connection
Manager Software (available separately)

Product code: IMS B300

Connection Manager Software

Features

A software support package for the IMS B300
Ethernet to Transputer Gateway.

Fast efficient standardised communications
using a full implementation of the TCP/IP
protocol suite

Data transfer without host interaction—socket
library support enables stand-alone transputer
systems to transfer data independently over
Ethernet

Available for Sun, VAX/VMS and IBM PC hosts

Product code: IMS Sx07

The IMS B300 unit provides interfacing from
multiple host computers on an Ethernet network
to up to 4 transputer subsystems. Communica-
tions on the IMS B300 are based on the TCP/IP
protocol for message passing on standardised
networking hardware. This provides users of
Sun, VAX/VMS and IBM PC host computers
with a flexible, high performance interface to
transputer systems.

Efficient resource management is achieved by
connection from multiple host machines to the
IMS B300. This avoids the need for dedicated
host-specific motherboards and ensures opti-
mum resource utilisation by distributing trans-
puter resources within a computer network.
Resource control is completely invisible to
users, with contention control taking place
wholly within the IMS B300 unit.

The IMS B300 provides full upwards compatibil-
ity for all transputer applications using the
standard INMOS ISERVER protocol. The server
programs, running on different types of host
machines, present users with a standard user
interface. Using the socket library support, the
IMS B300 enables stand-alone transputer
systems to transfer data over Ethernet without
the need for host interaction.

Transputer applications may be developed for
client/server applications using BSD style
sockets to transfer data between the transputer
and any host on an Ethernet network supporting
BSD sockets.

Ly7, BSOS
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Differential system Port Features The IMS BO19is a Ilnlk comm.umcatlon- en-
Board Buffers all link and control signals to RS422 hancement board which provides two important
compatible differential signals. data communications features. These are

improved noise immunity and connections

, Handles four systems, each containing one link, between equipment with different electrical
(e sub-system control up, and subsystem control environments. No common ground connection
down. is required, reducing earthing problems. With
cable lengths up to 10m, 20Mbit/s link speed is
possible. (Longer cables up to 100m) support
Links go quiet when disconnected. lower link speeds.

¥-

Capable of 20Mbit/s link operation.

Designed for 1002 twisted pair cable.

+7V common-mode noise rejection.

Size: 233X52mm.

Compatible with IMS B300 Ethernet to
Transputer Gateway and IMS B250 VME Rack

Product code: IMS B019

&7, RS HONEN
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System Support

Features
12 slots for 6U VME boards

Accommodates INMOS VMEbus boards such
as the IMS B014 and IMS B016

Built-in power supply capable of delivering 40A
at 5V and 2x6A at 12V

Built-in forced air cooling

Available for 110-120V or 220-240V operation

Product code: IMS B250

Features

6U to 9U card frame adapter for Sun
workstations

Required to enable 6U size VME boards (for
example IMS B014 and IMS B016) to be used
with Sun workstations with 9U size backplanes

Isolates the P2 user-defined pins from the
backplane

Product code: IMS CA12

A range of cable sets are available to comple-
ment the INMOS range of board products.
Sufficient cables are included with each of the
INMOS board products to build the most com-
mon configurations. However, where more

The IMS B250 VME rack is a cabinet that will
accommodate up to 12 INMOS VME boards,
such as the IMS B014 VMEbus motherboard
and IMS B016 VMEbus master/slave board.
The IMS B250 will also accept other VMEbus
boards including disk storage.

The IMS B250 provides a simple means of
connecting transputer boards together with the
necessary power supply and cooling require-
ments to provide the potential for supercomput-
ing power.

Some VMEbus compatible card cages, notably
Sun workstations, make use of the user defined
pins on connector P2. It is extremely important
that INMOS VME cards such as the IMS B014
and IMS B016 are not plugged into such a card
cage because permanent damage to the VME
card and/or Sun can result.

Although this restriction only applies to some
slots in some kinds of Sun (and probably other
card-cages) users should always be aware of
this risk.

The solution required for the Sun is to use the
IMS CA12 card frame adapter which isolates
the P2 user-defined pins from the backplane.

sophisticated systems are required, it will some-
times be necessary to use additional cables.
The table overleaf indicates the number of each
cable type included in each of the available
cable sets.
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Cable Sets (cont ' Cable Reference Code
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IMS CAo01 i1 OR [ 28 1

IMS CAO03 | 10 | 10 | 1 1

IMS CA04 3 1

IMS CA09 SEERIONISTO

IMS CA11 1

IMS CA12 | 6U card frame adaptor. Refer to page 29.

IMS CA13 1

IMS CA14 1

IMS CA15 1

IMS CA16 1

IMS CA17 1

Code | Description

A 10cm long link cable, terminated by two standard link connectors
50cm long link cable, terminated by two standard link connectors
1m long link cable, terminated by two standard link connectors

2m long link cable, terminated by two standard link connectors
10cm long reset cable, terminated by two standard reset connectors
50cm long reset cable, terminated by two standard reset connectors

1m long reset cable, terminated by two standard reset connectors

esiefe il (=) S Gy

2m long reset cable, terminated by two standard reset connectors
| 3 x 1 pin strip, suitable for routing subsystem signals between TRAMs and motherboards

J 8 x 1 TRAM pin extender strips, suitable for raising TRAMs above components mounted
on motherboards

K 8 x 1 pipe jumper strips, suitable for maintaining the link pipeline structure on
motherboards

M 37-way ‘D’ type connector to standard link pin convertor; for use with some motherboards
(e.g. IMS B008, IMS B014, IMS B017)

N 1m long RGB cables terminated at one end with SMB connectors and at the other with
BNC connectors. These are suitable for use with the IMS B419 graphics interface TRAM

(o) 50 cm long ribbon cable designed to connect a GPIB interface TRAM (IMS B421) to the
standard IEEE-488 bus.

P 2m long differential link cable for use with IMS B300 and IMS B019.
1m long single ended link cable for use with IMS B300.

R 4 x 1mlong video cables. SMR at one end and BNC at the other. For use with IMS B437 com-
pact display TRAM.

Lyz, 38 THOMSDY
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Customer Support

The corporate priority of SGS-THOMSON is
service, and INMOS, as part of the
SGS-THOMSON Microelectronics Group, is
committed to this.

Total Quality Management

In order to be recognised as the industry’s
number one service company, SGS-THOMSON
is dedicated to Total Quality Management
(TQM), based on five key elements:

© Management commitment
© Employee empowerment
© Fact-based decision making
® Continuous improvement

® Customer focus

The corporate service strategy, the internal
Excellence Program, and the adoption of
Statistical Process Control (SPC) reflect this
dedication.

Product Support

A major contribution to customer support is the
product itself. Easy to use designs, packaged
with sophisticated software and comprehensive
documentation, ensure that the system integra-
tor is fully equipped to exploit the iq systems
range of products.

Development System Support

The provision of a quality multiprocessing
development environment is key to the success
of the transputer and associated products. This
means not only providing the right development
tools but also the complete support environment.

Field Support

The INMOS Field Application Engineer (FAE)
support network is able to provide on site
professional guidance regarding the use of all iq
systems products. This extends from project
definition through to the final product, and
includes assistance on the use of all INMOS
development tools. All FAEs are fully supported
by INMOS headquarters, where a database
tracking system is used for queries and problem
reports to ensure they are dealt with promptly
and competently.

Regional Technology Centers

Support is also available from the worldwide
Regional Technology Centers (RTCs). These are
fully resourced with engineers and dedicated
equipment to provide a range of services at a
local level:

© Software support
© Consultancy
© Training

® Special project assistance

After Sales Service

INMOS operates a fast failure return procedure
for its iq systems products. In the event of an
in-service product failure, a replacement part will
be supplied. A full investigation into the failure
will be undertaken and a report made available
to the customer. This ensures that continuity of
supply is maintained at all times.

User Support

INMOS actively supports the large number of
Transputer User Groups that have been
established around the world. Many thousands
of members from commercial and academic
organisations meet regularly to share the latest
developments in transputer technology.
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Quality Assurance Product Flow Example

Systems products are embraced within the
INMOS Quality Policy which incorporates
specific programmes in the following areas:

PCB components

PCB clean
o Design in quality

o New product verification phase
o Document control Solder cream

© Quality control monitors
Place SMT components

Production soak testing
QC inspection

Reliability testing
o Software engineering standards

All systems products are designed in-house
using CAD facilities specific to PCB
manufacture. These facilities incorporate design
simulation and provide production data which Place SMT components
helps to reduce design to production problems.

During the product verification phase, the new QC inspection
product is evaluated and its build/test
specifications are endorsed.

All systems products are assembled and tested

at approved assembly houses which conform to
the INMOS Quality Program. Quality procedures
detail the build specification, production testing

and final product status. These procedures are Wave solder
all monitored and controlled by the Document
Control Department (DCD). QC inspection

Insert through hole components

In-circuit automatic testing provides an effective
monitor to the production phase by providing ATE in-circuit test
assembly and component analysis.

A Quality Assurance sample test evaluates all Functional elevated soak test
production batches. At this stage the
conformance of the product is confirmed and the

test data logged for reference. @Einzpeeion

Reliability testing is carried out on the major
product lines. Samples are taken from standard
stock and subjected to life testing.

Pack and deliver to INMOS

INMOS QA sample test and
Software is produced to INMOS software inspection

engineering standards, which encompass design

methods, design verification, configuration

management, coding practices, inspection and v Raw material procurement
test procedures, and build and release controls.

Production media is manufactured by approved

copy houses, and an INMOS Software Quality D QA gate
Assurance sample test evaluates all production

batches.

ST -t
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Other Associated Literature

@ Transputer Development and iq systems
Databook

@ Transputer Family Brochure
@ Transputer Development Brochure
@ The Transputer Databook

@ Transputer Applications Notebook:
Architecture and Software

@ Transputer Applications Notebook:
Systems and Performance

© Transputer Instruction Set /
Compiler Writer’'s Guide

@ occamz2 Reference Manual

@ A Tutorial Introduction to occam
Programming
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EUROPE

DENMARK

2730 HERLEV

Herlev Torv, 4

Tel. (45—42) 94.85.33
Telex:35411

Telefax: (45—42) 948694

FINLAND

LOHJA SF-08150
Karjalankatu, 2
Tel. 12.155.11
Telefax: 12.155.66

FRANCE

94253 GENTILLY Cedex
7, Avenue Gallieni — BP 93
Tel. (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles

Tel. (33) 88.75.50.66
Telex: 870001F

Telefax: (33) 88.22.29.32

GERMANY

6000 FRANKFURT
Gutleutstrasse, 322

Tel. (49-69) 237492
Telex: 176997 689
Telefax: (49-69) 231957
Teletex: 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring, 4
Neukerloh Technopark
Tel. (49-89) 46006—0
Telex: 528211

Telefax: (49-89) 4605454
Teletex: 897107=STDISTR

5000 HANNOVER 51
Rotenburgerstrasse, 28A
Tel. (49-511) 615960
Telex: 175118418

Telefax: (49-511) 6151243

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel. (49-911) 59893-0
Telex: 626243

Telefax: (49-911) 5980701

7000 STUTTGART

Oberer Kirchhaldenweg, 135
Tel. (49-711) 692041

Telex: 721718

Telefax: (49-711) 691408

ITALY

20090 ASSAGO (MI)

V.le Milanofiori — Strada 4 —
Palazzo A/4/A

Tel. (39-2) 89213.1 (10 lines)
Telex: 330131, 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
Via R. Fucini, 12

Tel. (39-51) 591914

Telex: 512442

Telefax: (39-51) 591305

Copyright © INMOS Ltd 1992

Sales Offices

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

NETHERLANDS

5652 AM EINDHOVEN
Meerenakkerweg, 1

Tel. (31-40) 550015
Telex: 51186

Telefax: (31—40) 528835

SPAIN

08021 BARCELONA

Calle Platon, 6, 4t Floor, 5t Door
Tel. (34-3) 4143300 — 4143361
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 27060 TCCEE
Telefax: (34—1) 4031134

SWEDEN

S-16421 KISTA
Borgarfiordsgatan, 13
Box 1094

Tel. (46-8) 7939220
Telex: 12078 THSWS
Telefax: (46—8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX
(GENEVA)

Chemin Frangois-Lehmann 18/A
Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

UNITED KINGDOM AND EIRE

MARLOW, BUCKS SL7 1YL
Planar House, Parkway
Globe Park

Tel. (44-628) 890800

Telex: 847458

Telefax: (44—628) 890391

AMERICAS

BRAZIL

05413 SAO PAULO

R. Henrique Schaumann 286—-CJ33
Tel. (55—11) 883-5455

Telex: (391)11-37988(UMBR BR)
Telefax: 11-551-128-22367

USA

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000, East Bell Road

Phoenix, AZ 85022

(1)—(602) 8676100

SALES COVERAGE BY STATE

ALABAMA

303, Williams Avenue,
Suite 1031,

Huntsville, AL 35801-5104
Tel.(205) 533-5995

ARIZONA

1000, East Bell Road
Phoenix, AZ 85022
Tel. (602) 8676217

CALIFORNIA

200 East Sandpointe,
Suite 120,

Santa Ana, CA 92707
Tel. (714) 957-6018

2055, Gateway Place,
Suite 300

San José, CA 95110
Tel. (408) 4528585

COLORADO

1898, S. Flatiron Ct.
Boulder, CO 80301
Tel.(303) 449-9000

FLORIDA

902 Clint Moore Road
Congress Corporate Plaza Il
Bldg. 3 — Suite 220

Boca Raton, FL 33487
Tel.(407) 997-7233

GEORGIA

6025, G.Atlantic Blvd.
Norcross, GA 30071
Tel. (404) 242 7444

ILLINOIS

1300 E Woodfield Road

Suite 410,

Schaumburg, ILL 60173-5444
Tel. (708) 517—-1890

Telefax: (708) 517-1899

INDIANA

1716, South Plate St.
Kokomo, IN 46902
Tel. (317) 455-3500

MASSACHUSETTS
55, Old Bedford Road
Lincoln North

Lincoln, MA 01773
Tel. (617) 259-0300

MICHIGAN

17197, N. Laurel Park Drive
Suite 258,

Livonia, Ml 48152

Tel. (313) 462—4030

NEW JERSEY

Staffordshire Professional Ctr.
1307, White Horse Road Bldg. F.
Voorhees, NJ 08043

Tel. (609) 7726222

NEW YORK

24, Austin Court
Poughkeepsie, NY 12603-3633
Tel. (914) 454-8813

NORTH CAROLINA
4505, Fair Meadow Lane
Suite 220

Raleigh, NC 27607

Tel. (919) 787-6555

TEXAS

1310, Electronics Drive
Carrollton, TX 75006
Tel. (214) 4668844

ASIA/PACIFIC

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff Centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

HONG KONG

WANCHAI

22nd Floor — Hopewell Centre
183, Queen's Road East

Tel. (852) 8615788

Telex: 60955 ESGIES HX
Telefax: (852) 8656589

INDIA

NEW DELHI 110001
Liaison Office

62, Upper Ground Floor
World Trade Centre
Barakhamba Lane

Tel. 3715191

Telex: 03166816 STMI IN
Telefax: 3715192

KOREA

SEOUL 121

8th Floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel. (82-2) 5530399
Telex: SGSKOR K29998
Telefax: (82-2) 5521051

MALAYSIA

PULAU PINANG 10400
4th Floor, Suite 4-03
Bangunan FOP,

123D Jalan Anson

Tel. (04) 379735
Telefax: (04) 379816

SINGAPORE
SINGAPORE 2056

28 Ang Mo Kio

Industrial Park, 2

Tel. (65) 48214 11

Telex: RS 55201 ESGIES
Telefax: (65) 4820240

TAIWAN

TAIPEI

12th Floor

325, Section 1,

Tun Hua South Road

Tel. (886—2) 7554111
Telex:10310 ESGIE TW
Telefax: (886—2) 755-4008)

JAPAN

TOKYO 108

Nisseki Takanawa Bld. 4F
2-18-10 Takanawa
Minato-ku

Tel. (81-3) 32804125
Telefax: (81-3) 3280—4131

INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publication is believed to be accurate; however no
responsibility is assumed for its use, nor for any infringement of patents or other rights of third parties resulting from its use. No licence is granted under patents, trademarks or other rights

of INMOS.
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