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redundancy-check algorithm-the probability of 
passing an erroneous bit is less than 10-1°. Third, it 
provides frame-for-frame reliability by keeping 
track of outstanding frames, as well as maintaining 
an acknowledge mechanism. The protocol is well­
accepted throughout the data-communications 
field, thus contributing to a potential standardiza­
tion for control applications. , 

Most common data-communications packages, 
particularly those in the microcontroller area, end 
their support at this level. The Bitbus architecture 
goes an additional step and establishes end-to-end 
communications through a defined message header 
and efficient routing. The message header contains 
information that routes the message to the correct 

Factory local network (Data highway) 

1. Bltbus's are.biteeture is quite useful in the factory 
where It caD be used to Unk dlsslmUar devices Uke robots. 
prolfllDllllable controllers, and vision systems. Because 
all the Interface levels-from the physical to· the 
protocol-are deftned, interconnection Is easy and 
stralgbtforward. 

node and in turn to the correct process running at 
that node. Message length is specified so that 
dynamic structures can be used to create messages. 
Maximum message size is currently 18 bytes and 
includes the header information. 

Only 4 bytes out of the initial 18 are used for the 
message header. Because control applications 
require only short message lengths, typically, the 
header-field requirement does not weaken the 
network. 

Bitbus is set up so that the master node keeps 
track of outstanding order messages that have to be 
polled. Thus, when an order is sent to a slave node, a 
reply is guaranteed in a subsequent poll. There are 
no wasted polls, which adds to system efficiency. 

DI.trlbuted control module •• A quartet of 
software and hardware components support Bitbus 
communication and are called distributed control 
modules (OCMs). The two board-level products are 
the iSBX 344 and iRCB 44/10. The software 
components comprise the iRMX 51 real-time 
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multitasking executive and the iRMX 510 Bitbus 
utility package. 

The 344 is a single-height, double-wide multi­
module board designed to interface with a Multibus­
compatible central-processing-unit board. The 
44/10 remote controller board serves by itself as a 
good solution for a stand-alone controller node in a 
system. Twenty-four lines of II 0 are provided from 
the board in addition to Bitbus communications 
capabilities. Both boards are based on the 8044 
microcontroller, which is composed of an 8051 CPU 
and a serial-interface unit; they provide 64-kbytes of 
both data and instruction memory. The software is 
provided on both boards in the form of precon-
figured firmware. . 

Designing a control system with these modules is 
very straightforward. Initially a host computer must 
be selected. For instance, the Intel system 310 
running the iRMX 86 operating system is a good 
choice. It is easily implemented into a Bitbus system 
by adding just one iSBX 344 board. 

The heart of the entire DCM scheme is.the real­
time control provided by the microcontroller. The 

'iRMX 51 operating system offers an environment 
where. eight tasks can run on the same microcon­
troller. It is an interrupt-driven executive that 
utilizes a convenient interface through system calls. 
It supports the Bitbus message format, allowing easy 
implementation into a distributed control system. 
Also, it is included as part of the firmware available 
with the OCM board-level products. 

The iRMX 5 I executive is an excellent develop­
ment tool. The functions that have to be explicitly 
coded can be greatly reduced by making system 
calls. Once the system is up and running, the 
executive handles all interrupts, context switching, 
message passing, buffer management, and timer 
management transparently. 

Real-time support is another characteristic of the 
iRMX 86 operating system, which is run at the host. 
A Bitbus driver runs under the operating system, 

3. The heart of the Bltbus specincatlon Is the 11044 
mlcrocontroller. It combines the 80St microprocessor 
and a serial Interface unit on one chip so tliat interface 
demands and control needs are separated. This 
arrangement leads to quicker response times. 

, , 

I/O 

8051 CPU 

Tim&nl Interrupts 

�S�i�n�g�l�8�~�n�d�l�p� 1/0 , 
processor: processor 

�~�~�=�-�-�l�-�'�-�-�~�~�~�~�-�-�-�-�-�-

91_ Control 

va 
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which allows message passing across the iSBX 
interface and on down the Bitbus network. This 
allows 8051 messages to be transmitted to and from 
the iRMX 86 host conveniently. 

Routing operation •• The 4-byte message header 
has the routing and control information that travels 
with every message. The first byte represents the 
length of the transmitted message. This overhead 
byte quickly pays for itself when smaller messages 
are transmitted-statically defined space is not \ 
wasted. 

The next field provides a level of' routing 
information. Four flags are set: message type, soutce 
extended, destination extended, and track bit. 
Message type specifies whether the message is going 
from master to slave or vice versa. Source- and 
'destination-extended bits allow a level of routing 
across another bus interface (the iSBX bus, in the 
DCM case). If a non-Bit bus interface is required in 
the system, the extended bit is set so it is clear that 
the message has to be routed across another 
interface. The track bit is used to keep messages 
going forward across multiple-extended interfaces. 

The third byte, in the header specifies the station 

Specifications shoot 
for a flexible standard 

Though bus and network products for industrial 
applications abound, few if any can claim to be 
inexpensive and sufficiently defined so that any two 
implementations of such a product can be linked easily, 
But with Bitbus, everything from the electrical interface 
to the operating system is specified, As a result, 
compatibility between dissimilar products adopting the 
standard is ensured, Manufacturers such as Mitsubishi, 
Westinghouse, and Unimation have already expressed 
support for this specification. 

The Bitbus interconnect method was developed to 
use a range of industry-standard approaches for 
simplicity of design and use, The Bitbus physical 
connection uses inexpensive twisted-pair wiring (2 pairs 
and 1 O-conductor flat ribbon are also specified) and the 
RS-485-compatible electrical characteristics, Besides 
the SOLe protocol, Intel's open-system software 
interfaces for the iSBX, Bitbus drivers, and intertask 
message passing are included, This setup is easy to 
configure and extremely flexible. 

For instance, the' interconnect provides for three 
different data-transfer rates and three maximum 
distances, The highest speed is 2.4 Mbaud over a four­
wire cable over a maximum distance of 30 meters for up 
to 28 Bnbus nodes, Next comes 375 kbaud on two-wire 
cable, with a maximum distance of 300 meters between 

, up to two repeaters, A third speed, 62,5 kbaud, permns a 
two'wire cable length of 1,200 meters between 
repeaters, with up to 10 repeaters between nodes. Up to 
28 Bitbus nodes may be connected between repeaters 
in the latter two modes. 
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address, which is the SDLC address, of the 
destination node, The fourth byte identifies the 8051 
sending and receiving task. Under the iRMX 51 
executive there are up to eight tasks running on the 
microcontroller. 

The routing strategy is directly related to the 
defined message format. First, a node is specified to 
receive a message. A task is then sent a message from 
the node and, if necessary, an extended interface is 
configured. If the message is an order, it will go to 
the destination task; if it is a reply, it will come back 
to the appropriate task at the master. 

IRMX 51 Interfacing. Interfacing with the 51 
executive is quite easy. The executive is small, 
having only 12 system calls. Available functions 
include, send message;, wait-on-message, timeouts, 
interrupts, or intervals to end; allocate buffer space 
to place a pen9ing message; create and delete tasks 
dynamically set intervals; and disable interrupts. 

I n sending a message, a structure is created that is 
compiled with the Bitbus message format; a pointer 
is passed to it via the "send message" system call. All 
routing is handled by the system in conjunction with 
the DCM software. The wait system call is very 
much like the "go-to-sleep" call found in other 
executives. The task waits for a specific event to. 
occur; it "wakes up" once the event happens. Task 
priorities are such that no tasks of equal or less 
priority than the running task can preempt it. Thus, 
if a task is waiting on a message and also is of highest 
priority, it will run immediately upon receiving the 
message. 

Allocate system calls permit a user to easily send 
messages across the Bitbus network. Upon 
allocating a buffer for the message, it is simply 
sent-the system expects to see it in the buffer and 
then sends the message. Create-and-delete-task 
system calls provide the system with the capability to 
ring up code during runtime. In addition, a task may 
be deleted during runtime in response to a condition 
like an error. 

The iRM X 51 executive is designed to run on 8044 
processors as well as 8051s. As a result, firmware is 
provided in the board-level products to handle 
communication over the Bitbus network trans­
parently. When a communication interrupt occurs, 
the DCM code flags it and sends a message across 
either the Bitbus or the iSBX bus. Since Bitbus 
accommodates the iRMX 51 executive, the task is 
straightforward. The DCM software is implemented 
as Task 0 under the iRMX operating system. 

In addition, the DCM code provides a user 
interface (destination Task 0) that can send 
redefined messages. These messages allow reading 
and writing to certain memory locations. The I/O 
locations on the iRCB 44/10 board are memory­
mapped in these same locations. Thus the I/O ports 
of a remote controller can be accessed without 
writing any code at that node. 

In addition, a task may be created at a remote 
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location through the same interface. This feature lets 
task code be downloaded to a remote node and be 
created in real time from the master node. The task 
can later be deleted from the master by sending a 
similar message to Task O. 

Though the software flexibility contributes much 
to the desirability of Bitbus, the 8044 microcontroller 
(Fig. 3) is the heart of the system. It consists of an 
8051 microcontroller with an SOLe controller, 
which share a dual-port RAM area. The 8051 
section controls processes without the overhead of 
communications responsibilities. The SOLe 
controller or the serial interface unit (SI U), can 
generate frame acknowledgments, maintain frame­
sequence counters, and other such things in 
hardware without the assistance of the main 
processor. 

Because of this splitting of chores, Bitbus speed is 
relatively high. The slave end never has to interrupt 
the processor unless it has a valid message for input. 
All negative acknowledgments are transparent to 
the 8051 portion of the chip. 

Message buffers, task stack space, iRMX 51 
variables, and register banks sit in the dual-port 
RAM area, which is 192 bytes-sufficient for most 
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applications. The system is optimized to a certain 
extent so that when an interrupt occurs, no context 
switch to off-chip RAM takes place unless the 
running task is preempted. If a running task 
continues to run after an interrupt occurs, there is no 
context switch to external memory. 

IRCB 44/10 Interfacing. The iReB 44/10 boards 
have a single-width Eurocard form-factor with a 64-
pin DIN connector. Power, ground signals, the 
Bitbus interface, and 24.1/0 lines are physically 
connected to the DIN plug. The I/O lines are not 
optically isolated or conditioned in any fashion but 
provide simple binary Os and Is. To interface the I/O 
lines with real-world devices requires an intermediate 
interface like an opticlll isolator. Analog signaling is 
possible when an iSBX multimodule board is 
included. 

The beauty of the I/O-line setup is not the direct­
indirect interface to real devices, but their co­
location with the controller board and their 
memory-mapped addressing that can be accessed 
from both the remote node as well as the host. 
Because the board is designed to stand alone, no 
backplane is necessary. 

Development of application code may proceed 
with either assembly language or PL/ M 51, which is 
a more sophisticated high-level language.o 
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INTErs BITBUS 
MICROCONTROLLER 

INTERCONNECT 
A Modern Method of Robot Communication 

In February 1984, Intel introduced a new 
bus communication architecture aimed at 
enhancing microcontroller-based applica­
tions. This article describes Intel"s 
Bitbus-an interconnect scheme specifical­
ly designed to match the needs of high­
performance, cost-conscious microcon­
troller applications. The Bitbus, along with 
the accompanying Distributed Control 
Module (iDCMT") family, provides the 
latest steps toward making the best use of 
VLSI technology in control applications. 

BITBUS USES 

Microcontrollers are a driving force in 
modernizing mechanical and electrical 
systems. They have replaced relays, wheels, 
and gears in applications ranging from 
automated manufacturing to process con­
trol. By incorporating at least one micro­
controller, the total system cost of most 
control-oriented applications can be 
lowered while improving performance and 
leaving room for useful options. However, 
without an industry-wide standard on 
which tOTely, most microcontroller applica­
tions lack a simple connection to other 
microcontrollers and control equipment. 

Through advances in silicon technology, 
control systems have already made many 
evolutionary changes. Early systems relied 
on relay sequencers and simple alarm indi­
cators. The PDP-8T" from Digital Equip­
ment Corp. provided the first commonly 
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Peter I. Wolochow 
Intel Corporation 

5200 NE Elam Young Parkway 
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used tool f<ir coordinating many real-time 
controls. Microprocessors provided a sim­
ple way to reduce computer cost" but did 
not change system architectures until stan­
dard buses became popular. Industry stan­
dard bus architectures such as the Multi­
bus® and STD-BusT" have allowed de­
signers to divide control tasks between 
many processors while taking advantage of 
standard modules from many vendors. 

Microcontrollers have paved the road for 
the next step-distributed control. Most 
control-oriented systems distribute control 
functions to minimize system cost while im­
proving system performance, responsive­
ness, and reliability. There are several ways 
to distribute control: a parallel bus struc­
ture, a simple set of control signals on in­
dividual control lines, a serial communica­
tions link, or custom technology. Each of 
these solutions requires considerable de­
sign effort, and often results in a perfor­
mance-limiting interconnect matched to 
current applications but ill-suited for ex­
pansion or connection to a different con­
trol system. 

Applications best suited for the Bitbus 
interconnect include robotics, numerically­
controlled machines, process control, 
security systems, environmental control, 
and other distributed control and data col­
lection systems. These applications typical­
ly use multiple controllers to physically 
distribute control, to improve system per­
formance and reliability, and to reduce 
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total system and maintenance cost. Ex­
isting data networks such as Ethernet. 
Token Bus, and various custom technol­
ogies are useful for transferring large data 
blocks at high speed, but also at a relatively 
high cost. What is still missing is a low­
cost bus for local control environments. 
Combining the strengths of existing hard­
ware and protocol standards with complete 
firmware and software support, the Bitbus 
interconnect provides a simple, standard 
technology for connecting distributed 
controllers. 

BITBUS CONFIGURATIONS 

The Bitbus microcontroller interconnect 
can connect a Single master controller to 
a number of local or remote slave con­
trollers. A multidrop configuration con­
nects controllers (8044s) to a common bus. 
The single-chip 8044 microconlroller con­
tains two functional elements: an 8051 pro­
cessor and an SDLC Serial Interface Unit 
(SIU). The onboard processor contains 4 
Kbytes of read-only memory, 192 bytes of 
read/write memory, clock, timers, interrupt 
controller, and memory expansion bus. In 
Bitbus applications, the read-only memory 
is filled with special firmware routines that 
support the message-passing protocol, in­
teract with user application tasks, and per­
form a series of power-up self-diagnostics. 

Integral firmware allows each Bitbus con­
troller to act as either a master or slave. 
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RIC fOnCUon· Commands 
Every member of the 8044 family is programmed for Bitbus operation by including the 

iRMX 51 Executive and one system task, called the Remote Access and Control (RAC) 
function. The system task. responsible for managing the interface. provides a number of 
utilities to ensure that all BiUms controllers can communicate with each other The utilities 
also allow a master node to interact with slave controllers ·without having to write any 
8051 code. The RAC function provides ten commands that let a remote master access 
local resource and status information and five commands specifically designed for intelligent 
remote control. Thbles 3 and 4 describe the available access and control RAC functions. 

The control functions can be used for higher-level utilities. For example. the Bitbus 
ma~ter can determine the existence of a special service task at a remote slave. and download 
programs depending on high-level system requirements or environmental influences such 
as service options or power failures. This. test-and-program function could be accomplish­
ed by sending a GETJUNCTION_IDS command and sending a group· of 
WRITEJXTERNAL-MEMORY messages to download an appropriate program. and 
then starting the program by sending a CREATE_TASK command. 

Table 3. Remote Access and Control (RAC) Access Functions 

COMMAND 

READ 110 

WRITE 110 

UPDATE 110 

OR 110 

OPERATION 

Read external 110 location. Return result in rep· 
Iy message. 

Write byte to external 110 location. 

Write byte to, then read byte from external I/O 
location. Return result In reply message. 

OR data with contents of external I/O tocation. 
Return ORt! value. 

AND 110 ANO data with contents 01 external I/O locaton. 
Return ANO'd value 

XOR. 110 XOR data with contents of external I/O location. 
Return XOR'd value. 

READ INTERNAL MEMORY Read contents of internal memory location. 
Return result in reply message 

WRITE INTERNAL MEMORY Write data to internal memory location. 

DOWNLOAD EXTERNAL MEMORY Write data starting at external memory location. 

UPLOAD EXTERNAL MEMORY Read data starting at external memory location. 
Return result in reply message. 

NOTES: 
Internal memory locations afe Included In the 192 byles of data read/Write memory proVided In the mlcrocon­
troller. External memory refers memory outSIde the mlcrocontroller-the 2B-pln sockets of Ihe ,sex 344 module 
and the iAGS 44110 board. Each RAC ACcess Function may refer 10 1. 2. 3. 4. 5 or 6 Indlv;dualllO or memory 
locations in i'l ~ingle command. 

COMMAND 

GET FUNCTION IDS 

CREATE TASK 

bELETE TASk 

RAC PROTECT 

RESET STATION 
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.Table 4. RAC Control Functions 

OPERATION 

ExecuteiRMX 51 GET FUNCTION tOS command. Return 
resulting list in reply message. 

Execute iRMX 51 CREATE TASK command using the 
specified Task OeScriptor. Return resulting status in reply 
message. 

Execute iRMS 51 OELETE TASK primitive using specified 
Task Identification. Return resulting status in reply message. 

Suspend or Resume Remote Access types of service. Return 
resulting status in reply message. 

Jump to initial code reset address. NO REPLY IS 
RETURNED. 
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master and slave starts with an exchange 
of U-frames to synchronize the frame se­
quence counters and other controls. The 
data exchange is accomplished with the 1-
frlune and S-frame. The I-frame contains 
data for a slave or a response from a slave. 
S-frames are used to acknowledge data 
receipt or to poll a slave for ·data. 

Bitbus Messages. The user data contained 
in the I-frames conform to a standard Bit­
bus message format. All messages contain 
a five-byte header describing the source 
and destination. along with other status 
and control information. Messages sent to. 
or from. the standard Bitbus firmware (see 
the RAC Function Commands text box) 
may also contain special information to 
perform common 110 operations. Up-to 13 
user data bytes may be transmitted at one 
time. 

Bitbus controllers require each message 
to be answered-not just acknowledged. 
The SIU provides an SDLC acknowledge­
ment for each message. Only the applica­
tion task to which the message is sent can 

. send a meaningful reply. The Bitbus master 
enforces this rule by continuing to poll a 
slave for its reply to each transmitted 
message. Separating the replies and 
acknowledgements helps give Bitbus 
systems additional performance by freeing 
the control link while a reply is generated. 

Figure 1 shows how several overlapping 
conversations can occur between the Bit­
bus master and slaves. The Bitbus 'master 
maximizes throughput by taking advantage 
of each slave's SIU ability to immediately 
acknowledge a message. without interrupt­
ing the 8051 processor. This removes the 
need to tie up the bus while waiting for the 
slave to calculate a response. The master 
can send commands to a controller and 
come back for the response later. 

Bitbus traffic patterns and rulesretlect 
the primary Bitbus purpose-control. The 
master controls all message traffic and in­
itiates all messages. Slaves answer each 
message with either an immediate acknowl­
edgement to confirm correct recognition. 
or with a response message associated with 
a previously received command. Whereas 
many SDLC-based systems suffer from 
large and unpredictable delays between a 
poll and a slave's acknowledgement. Bit­
bus slave controllers use the SIU to send 
an immediate answer. Because the re­
sponse time is always short and predicta­
ble.· no Bitbus bandwidth is wasted. 



The master/slave relationship can be 
changed in real time. This provides a sim­
ple method for allowing backup master 
controllers. For example. you could pro­
gram a backup master to wait for a poll 
from the primary master every second. If 
the master missed several polls. the backup 
could take control and switch il~clf from 
a slave to a ma~ter. 

TRANSFER PROTOCOL AND MESSAGE FORMAT 

The Bitbus interconnect is based on the 
SOLe (lBM's Synchronous Data Link Con­
trol) standard supported by the 8044. 
SOLe is commonly used by many vendors 
concerned about data integrity and inter­
face standards. Since the SDLe protocol 
has limited overhead and a built-in data 
security and acknowledgement protocol: 
it is ideally suited for reliable transmission 
of short. control-oriented messages. To en­
sure a workable standard interface between 
Bitbus systems. additional protocol stan­
dards are included in the published Bit­
bus specifications. 

The 8044 Bitbus microcontroller sup­
ports a large subset of the standard SDLC 
protocol. The 8044 manages SDLC traf­
fic in Auto and Non-Auto· modes with a 
minimum of interruption to the 8051 half 
of the microcontroller. In Auto mode (used 
by all Bitbus slaves). all SOLe functions 
are managed automatically with minimal 
effect on controller performance. In the 
Non-Auto mode (used by the Bitbus 
master). the controller can initiate 
transmissions and polls to slaves as well as 
process parts of the protocol not managed 
by the SIU (such as responding directly to 
each message and checking other status 
conditions). The 8044 component 
automatically manages all SDLC frame 
control. sequencing. and transmission pro­
cedures.ln Bitbus applications. the 8044 
also provides the message formats and se­
quence checks needed to guarantee prop­
er delivery of critical control signals. 

SOLC Protocol. SOLe is a bit-oriented 
data-link control protocol that defines a 
specific structure for each type of data and 
control exchange. As shown in table 1. 
each transmission type (I-frame. S-frame. 
and U-frame) is divided into identifiable . 
fields. Each field contains one or more 
bytes of data and/or control information to 
accomplish the corresponding function. 

Normal transmission between an SOLC 
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Transmission Modes 
The Bitbus operates in either of two transmission modes: synchronous or self-clocking. 

In the synchronous mode. an external clock provides a data clock to transmit data at 
rates between :175 K and 2.4 M bit, per second. In the self-dockinll mode. the dock 
is derived from transition in the data usinl1 the NRZI(Non-Return to Zero. Inverted) en­
codinll technique. Characteristics of each mode arc shown helow: 

Synchronous Mode: 
2.4 hit, per second with external clock 

Maximum of :lO m distance 
Maximum of 28 Bitbus nodes 

SERIAL DATA ----+---1 

Self-Clocking Mode: 

ON BOARD 
TRANSMIT" 
CLOCK 
SOURCE 

375K bil~ per second NRZI encoding: 

DATA 

/O~_+--<l>---"O~A.!.!TA~' __ ) OATA PAIR 

DCLK 

)
OATA CLOCK 

/~_t-..... _-"O.:::.CL=.!K,-·__ PAIR 

Fi~urc :1. Synchronous 
receiver/transmitter c(mfi~uratilill. 

Maximum of 300 m between repeaters (total limit 900 m) 
Maximum of 28 Bithus nodes hetween repeaters (limit 250) 
Maximum of 2 repeaters between the master and any slave 

62.5K bit~ per second NRZI encoding: 
Maximum of 1200 m between repeaters (total limit 4800 km) 
Maximum of 28 Bitbus nodes between repeaters (limit 250) 
Maximum of 10 repeaters hetween the master and any slave 

SERIAL DATA --f----I 

Figure 4. 1\'pical Scif-CI(icking 
receiver/transmitter configurdtilm. 
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DATA ) 

./o"-_+-<lo--..;O::.:;A;,,;T:;;,A'__ DATA PAIR 

RT5 

) 
TRANSCEIVER 

.......~ ____ ...!!R.!.;TS:?.·__ CONTROL PAIR 
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Table 1. Synchronous Data Link Control (SDLC) Frame Formats. 

FRAME-TYPE FORMAT FUNCTION 

I·frame 
S·frame 
U·frame 

F A C-user data-FCS F 
FA C FCS F 
FACFCSF 

NOTES: 

Information Transfer 
Supervisory Control 

Receiver/Transmitter Synchronization 

F' refers to the SOLe Flag byte: A' refers to the slave station's address: 'C' refers to the control field identifYing 
the frame-type and other control parameters: 'FCS' refers to the frame check sequence (a 16-blt eRG calculated 

on all frame contents except the flags) 

Where· 
C, .. ,Cn = 

Command messages sent by the master to the identified slave 

A, ... An= 
Acknowledgements made by identified slave to mE3ssage from master. 

Am= 
Acknowledgement made by the master to a message from a slave. 

R, . Rn= 
Response message sent by identified slave to the master. -The master acknowledges these 
responses with the next appropriate pol! or command to the identified slave. 

PI Pn= 
Poll sent by the master to identified slave asking for response message 

tA-
Time taken to acknowledge a message or poll from the master. 

Figure 1. Typical overlappirig conversations possihl~ with th~ Bithus communications protocol. 

COMMAND 

RQ SEND MESSAGE 

RQ WAIT 

RQ CREATE TASK 

RQ DELETE TASK 

RQ ALLOCATE 

RQ DEALLOCATE 

RQ GET FUNCTION 10 

RQ SET INTERVAL 

RQ ENABLE INTERRUPT 

RQ DISABLE INTERRUPT 
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Table 2. IRMX 51 Commands 

FUNCTION 

Sends a message (a command from the BITBUS 
master, a response from a slave, or a simple. message 
between tasks on the same BITBUS component) to 
another task. 
Waits for an interrupt, an event time-out. a message, or 
any combination of the three 

Causes a new sequence of code to be run as an IRMX 
51 task with a specific Function Identification Code. 

Stops the specified task and removes it from all execu­
tion lists 

Allocates a flxed·length buffer from the Internal 8044 
RAM for use as a BITBUS message bulter. 
Returns a BITBUS message buffer to the system. 
Provides a list of the 8 function identification codes 
representing the tasks currently operating on the 
microcontroller. 

Set the time interval to be used as a separate event­
timer for the task. 

Allow external interrupts to signal the microcontroller. 

Stops all external interrupts from signalling the 
microcontrotler. 
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Bitbus Message Passing. Messages are an 
integral part of any control-oriented ap­
plication. Intel's entire Digital Control 
Module family supports the passing of 
short control commands, responses to 
these commands, and status information. 
A small executive program provides multi­
ple tasking capability so that messages can 
be managed on a task-by-task basis, All Bit­
bus components and boards offer the 
same, simple, message-based interface to 
user applications that produce and act on 
control infonnation in small messages. By 
using standard messages, 8044 tasks can 
perform 110 operations such as inverting 
a single 110 bit at a distant Bitbus node. 
without specially coded communications or 
bus management software. 

BITBUS SPECIFICATIONS 

The Bitbus hardware and software inter­
faces were selected to match distributed 
control requirements while conforming to 
established standards supportable with cur­
rently available electrical interfaces, cables. 
and operating systems. However. since 
some applications require different elec­
trical and mechanical interfaces. the Bit­
bus connectors and bus interfaces provide 
additional signals such as power. RTS, 
DLCK, etc. By using these additional 
signals. other extensions such as simple 
fiber-optic communication links and op­
tical isolators can easily be adapted to stan­
dard Bitbus connectors. 

The Bitbus software interfaces also pro­
vide extra customization ·'hooks." For ex­
ample. the Function ID Codes and the 
ability to create new tasks dynamically 
allow application tasks to take advantage 
of standard Bitbus services in custom­
even proprietary-fashions. To assist in 
typical and custom designs, a complete Bit­
bus specification has been published which 
identifies all facets of Bitbus design. 

The Bitbus uses the RS-485 interface as 
the physical link between controllers. The 
RS-485 electrical interface is an accepted 
variation of the common RS-422 interface 
that allows longer cable segments with 

, more multidrop connections. Repeater sta­
tions make it possible to link concentrated 
control stations with additional remote 
data collection points. Repeaters are not 
supported in the Synchronous Mode. 
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BltbUS 'BaCkPlane Conllguratlons 
Although the Bitbus interconnect is designed as a simple two-wire microcontroller in­

terconnect. it can also be distributed over a backplane. The iRCB 44/10 Remote Con­
troller Board uses a single-wide. 220 mm-deep. Eurocard format and DIN connectors as 
interface to power. other controllers. and 1/0. Thble S defines the pin-out of the 64-pin 
OIN connector which facilitates board insertion and maintenance: all 1/0 and bus con- ' 
nections are on the same connector. The connections are compatible with the standard 
Intel parallel port adopted by many other vendors. The power pins arc compatible with 
standard Eurocard designations except for the ± l2 V provided for the possible use of 
iSBX modules mounted on Bitbus controller boards. 

Since the power and Bitbus connections occupy only a small number (14) of the backplane 
pins. many custom functions can be implemented on iRCB-type modules. Each module 
can include a controller and dedicated 110 circuitry designed for a particular application. 
The iDCM Controller manages all the Bitbus interface and provides the on-chip 80Sl 
controller for local control. 

Table 5. Eurocard Connector Pin-Out 

DIN 
PIN # 

1e 
2e 
3e 
4c 
5e 
6e 
7c 
8e 
ge 
10e 
11e 
12e 
13e 
14e 
15e 
16e 
17e 
18e 
1ge 
20e 
21e 
22e 
23e 
24e 
25c 
26e 
27c 
28e 
29c 
30e 
31e 
32e 

PIN & SOCKET 
PIN # 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 

FUNCTION 

GND 
+SV 

DATA" 
DLCK"/RTS" 

RGND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
-12V 
+SV 
GND 

INITIAL BITBUS PRODUCTS 

The Bitbus micro controller interconnect 
is supported by a number of new products. 
USing a preprogrammed 8044 called the 
iDCM Controller. the following products 
provide firmware. additional software. and 
flexible board-level support for distributed 
control applications. System-level con­
trollers can, take advantage of these 
modules to extend their 110 into the Bit­
bus realm. Component-level solutions can 
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DIN 
PIN # 

1a 
2a 
3a 
4a 
Sa 
6a 
7a 
8a 
9a 
10a 
11a 
12a 
13a 
14a 
15a 
16a 
17a 
18a 
19a 
20a 
21a 
22a 
23a 
24a 
25a 
26a 
27a 
28a 
29a 
30a 
31a 
32a 

PIN & SOCKET 
PIN # 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 

FUNCTION 

GND 
+SV 

DATA 
DLCK/RTS 

EXTINT 
PB7 
PB6 
PBS 
PB4 
PB3 
PB2 
PB1 
PBO 
PC3 
PC2 
PC1 
PCO 
PC4 
PCS 
pce 
PC7 
PA7 
PA6 
PA5 
PA4 
PA3 
PA2 
PA1 
PAO 
+12V 
+5V 
GND 

make use of the iDCM Controller. or use 
the software to configure unique solutions 
that are still compatible with different Bit­
bus systems. 

iRMX 51 Real:rime Executive. The Bitbus 
firmware is based on a new member of In­
tel's iRMX Real-Time Operating System 
family. the iRMX 51 Executive, a very small 
multitasking executive that supports up to 
eight user tasks on any of the 8051 family 
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of processors (8051. 8031. 8044. 8744. 
8751. etc.). The Executive provides the 
basic utilities for users to create and main­
tain ta,ks. manage interrupts and time in­
tervals. and pass messages between local 
and remote tasks. Thble 2 shows all ten 
available commands. 

The primary operation of the Executive 
centers around its ability to send messages 
between tasks residing on the same 
micro controller 0' on another one. As the 
supporting system for Bitbus firmware. the 
Executive has been optimized to transfer 
messages with a minimum of delay. As a 
general-purpose. real-time executive. it 
directly supports user tasks located in 
memory. The first task (task 0) is reserved 
for a system task. called the RAe function 
that performs all Bitbus·related functons 
and provides some user. application-level 
services. 

iRMX 510 DCM Support Package. The 
package contains software utilities to assist 
8044 users in implementing Bitbus-based 
applications. They include software drivers 
for interfacing Intel's iRMX 86. 88. 286R. 
.and iPDS ISIS operating systems to Bit­
bus boards and components. Remote 110 
points. from a high-level task. may be con­
trolled using the supplied drivers just as 
though they were attached directly to the 
master processor. The 510 package also in­
cludes developmental aids. such as a col· 
lection of literal definitions and a copy of 
the Bitbus firmware for use with in-circuit 
emulators. like the ICE-44. for Intel 
development systems. 

iSBX 344 Bitbus Expansion Module. The 
module· is an 8044-based. double-wide 
iSBX module. having two 28-pin memory 
expansion sockets. for driving distributed 
control systems as either ma,ters or slaves. 
One socket is equipped with 2 Kbytes of 
user-accessible memory that is expandable 
to 8 Kbytes. The other socket may house 
an additional 64 Kbytes. Users may take 
advantage of the8044's features to off-load 
control and polling functions from the 
base-board unit. 

iRCB 44/10 Bitibus Controller Multi­
module, The remote controller board is an 
8044-based single-wide Eurocard form­
factor board providing the standard Bitbus 
interface. memory expansion sockets. and 
clock-support circuitry found on the iSBX 
344 Module, It also provides an expansion 
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IRb. IObOI Example 
The Bitbus microcontroller interconnect is well suited for a number of different robot, 

applications. Figure 2 shows a typical robot workstation that includes a machine tool. 
two robots. a conveyer belt. and a central work-cell controller. The hierarchy of devices 
shown reflects the recent factory automation trend of connecting more machines to cen­
tral accounting and control systems. One standard interface (labelled A) at the face-plate 
of each robot lets users select end-effectors from a variety of sources while maintaining 
a common controfinterface to the robot controller. The other standard interface (labelled 
B) ensures a coordinated work-cell by providing a way to connect'robots. conveyers. etc ... 
to the same work-cell' controller with a simple and standard control interface. 

TO ROBOTS I SENSORS 

Figure 2. Thc Bitbus microcontroller interconnect is well suited for a numher of different rohot applica­
tions. 'lYpical robot workstation!finclude a machine tonI. two rohnl"i. a conVt.'ycr hell. and a central work-ccll 
controller. One standard interlace (labelled AI at the fact.. ... platt! of each rohut lel.; users select cnd-effectors 
from a variety of sources while maintaining a common control interface to the rohot cuntroller. The other 
standard interface !labelled B) ensures a coordinated work-cell by providing a way to cunncct robol,. cun­
veyers. ctc. to the same wor~-cel1 controller with a simple ,~nd standanl control interface. 

connector. and 24 lines of bit-program-
. mabIe 110. Connection is made by either 
a standard 10-pin connector or Eurocard 
64-pin DIN, connector. The iRCB 44110 
form-factor was selected to allow multiple 
concentrations of controllers. 

-~-.-.-- -- _ .. _ .. _----_. 
DESIGNING A FLEXIBLE BITBUS ROBOT 

Board and chip level modules can simplify 
many of the control problems inherent in 
robot architectures. High-speed central 
processors are necessary to manipulate 
positional coordinates and direct individual 
motor controllers to proper attitudes. 
Figure 2 shows the Bitbus approach to 
distributing the control while providing for 
future expansion and performance 
enhancements. In this example. the 
Multibus-based robot controller contains 
the iSBC 286110 single board computer. 

ROBOTICS AGE 'June 1984 

an iSBC 012CX memory expansion board. 
an iSBC 186/03 single board computer. 
and two iSBX 344 Bitbus expansion 
modules. Each board performs a particular 
system function. The robot drive elec­
tronics are housed in a separate Eurocard 
housing mounted within the robot base. 
Bitbus connections link the robot con­
troller to the robot. teaching pendant. and 
work-cell controller. An RS-232 interface 
is provided to support communication with 
existing display and control equipment. 

Robot Controller. The iAPX 286/287-
based computer board provides high-speed 
computational power to control overall 
robot motion. Simple high-level commands 
can be sent over the iSBXconnector with­
out regard to their eventual destination 
because no special software is needed to 
drive the robot link. The Bitbus controller 
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will automatically send the' command to 
the appropriate control node. ensure prop­
er transmission, and continue polling the 
slave (interleaved with other commands) 
until an adequate response is relayed back 
to the base-board processor. If the com­
puter board uses a multitasking operating 
system. message traffic can be maintained 
while the processor is calculating new posi­
tion information and interacting with the 
RS-232 link and other processors. 

Robot Drive Electronics. A collection of 
iRCB-style boards in the base of the robot 
provides servomotor control and sensory 
feedback to the robot controller. The 
custom servomotor drive card provides 
maximum flexibility for each axial motor. 
Each axial motor control card contains an 
iDCM Controller that maintains the Bitbus 
link to the master while performing all the 
required loop-control calculations. The 
card also contains inputs for individual 
limit sensors to maintain desired safety 
margins. The board is also capable of driv­
ing up to 24 auxilliary connections in end­
effectors and other peripherals. 
T~e 'number of degrees of freedom may 

be increased by adding another axial con­
trol'card. The Bitbus interface to the robot 
controller makes it possible to enhance. 
change, and substitute different robots 
without having to change hardware or soft­
ware in the master controller. 

CONCLUSION 

The Bitbus microcontroller interconnect 
provides a method of connecting con­
trollers in distributed control applications. 
By means of standard interfaces and 
specification of new and useful hardware 
and software interfaces. the Bitbus inter­
connect can link together many intelligent 

, parts of industrial work-cells. distributed 
motor and device control. data acquisition. 
and distributed process control systems. 
Looking for a standard interconnect. 
Westinghouse. Unimation. Vasakawa Elec­
tric. Mitsubishi Electric, and other well­
known industrial control vendors have 
already turned to the Bitbus as a possible 
means to remove the final obstacle preven­
ting proper synchronization' of high­
performance distributed control systems. 
Using a standard interconnect allows 
previously isolated controllers to interact 
with other parts of a distributed control 
system-even when those parts are from 
many different vendors. 
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iMBX 100/110/120/130 
MUL TIBUS@ EXCHANGE 

HARDWARE SUBSCRIPTION SERVICE 

• Monthly product updates 

• History of Engineering Change Orders 

• Customized to the subscriber's selec· 
tlon of Intell!> board level products 

• Ancillary Notes clarifying and correct· 
Ing product documentation 

• Available for ISBC,rM and iSBX™ 
products 

• Available for SVP 310 

• Hardware Reference Manual 
Revisions for Subscription 
Products 

The Intel MULTIBUS EXCHANGE hardware subscription service consists of a monthly update publication 
which provides summary descriptions of Engineering Change Orders that alert and inform subscribers of 
all the latest developments and/or improvements applicable to their Intel board level products. This timely 
service allows user to closely track product changes and, by evaluating or implementing these changes, 
to take advantage of technological and product developments. 

~~---'j --.-- . 

The following are trademarks of Intel Corporation and may be used only to describe Intel products: Inlel, CREDIT, Index, Insite, Intellec, Library Manager, Megachassis, Micromap, 
MULTIBUS, PROMPT; UPI, ~Scope, Promware, MeS, ICE, IRMX, iSSC, iSeX, MULTIMODULE, and iGS. Intel Corporation assumes no responsibility for the use of any circuitry 
other than Circuitry embodied in an Intel product. No other circuit patent licenses are implied. 

©INTEL CORPORATION, 1981 
15-1 

October 1981 
Order Number: 210276-001 
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PRODUCTS 

The MULTIBUS EXCHANGE hardware subscription 
service supports Intel manufactured Single Board Com­
puter, Industrial Control Series and MULTIMODULE 
products. Users ,can Isubscribe to any combination of 
over 60 products. . 

NEW SUBSCRIBERS 

New subscribers receive a history for each subscribed-to 
product and a handsome notebook in which future up­
dates may be orderly stored. 

MONTHLY UPDATES 

Each month MUL TIBUS EXCHANGE subscribers 
receive an update containing summaries of 
Engineering Change Orders and documentation 
clarification articles relating to each subscribed· 
to product. Each change description includes the 
change made, the rationale behind the change, 
and the user's alternatives concerning' updating 
his product. Subscribers receive the monthly up· . 
date even If no changes have occured to their pro· 
ducts. 

ORDERING INFORMATION 

Part Number Description 
MBX 100 Base order for the MUL TIBUS 

EXCHANGE hardware 
subsdiption service for one 
year 

MBX 110 MULTIBUS EXCHANGE 
subscription covering one 
MUL TIBUS board, power sup· 
ply or chassis for one year 

MBX 120 MULTIBUS EXCHANGE 
subscription covering one 
MUL TIMODULE board for one 
year 

In addition, subscribers will receive one new copy of 
any revised or rewritten subscription product Hard­
ware Reference Manuals in the month immediately 
following their publication. Hardware Reference 
Manual revisions incorporate change notices and cor­
rect all previously known manual errors. 

ORDERS 

Orders for the MUL TIBUS EXCHANGE are a com· 
binatlon of a base (iMBX 100) order, plus orders for 
each product to be included (iMBX 110s and/or 
iMBX 120s).For each MULTIBUS ,board, power 
supply, or chassis, an iMBX 110 'Is ordered. For 
each MULTIMODULE board, an IMBX 120 is 
ordered. . 

CHARGES 
For an annual subscrlptior:'! fee, subscribers 
receive twelve monthly updates. All new subscrib· 

. ers will also receive a history for each subscribed· 
to product at no extra charge. For additional 
specified charges, subscribers can purchase the 
aSSOCiated documentation and parts kits listed in 
the MUL TIBUS EXCHANGE updates. 
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INSITE™ USER'S PROGRAM LIBRARY 

• Programs for 8048, 8051, 8080/8085, 
and 8086/8087/8088 Processors 

• Accepted Program Submittals Entitle 
You to a Free Membership or Free 
Program Package 

• Worldwide Offices to Serve You 

• Diskettes, Paper Tapes, and Listings 
Available for Library Programs 

• Program Library Catalog Offering 
Hundreds of Programs 

• Updates of New Programs Sent During 
Subscription Period 

Insite, Intel's Software Index and Technology Exchange Library, is a varied collection of programs and 
routines that have been written by users of Intel microcomputers, single-board computers, and develop­
ment systems. This expanding library of programs covers a broad range of software tools that includes 
monitors, conversion routines, peripheral drivers, translators, math packages, and even games. As a 
library member, you can acquire a copy of any program within the library on any of its available types of 
media. By taking advantage of the availability of existing library programs, numerous hours of coding and 
debugging time can be saved and routine or redundant programming operations can be eliminated. The 
Insite Program Library also serves as a learning tool for individuals unfamiliar with assembly or high-level 
languages associated with Intel's family of microcomputers. . 

Membership. Membership in Insite is available on an annual basis. Intel customers may become 
members through an accepted program contribution or paid membership fee. 

Program Submittals. The Insite Library is built on program submittals contributed by users. 
Customers are encouraged to submit their programs. (DetailS and forms are available through the Insite 
Library.) For each accepted program, submittors will receive a choice of up to three free programs (for a maximum 
value of $390), or free membership with Insite for one year. 

Program Library Service. DISKETTES, SOURCE LISTINGS, OR PAPER TAPES are available for every 
program in Insite. Diskettes are available on single or double density 8" or iPDS 5%". Membership is required to 
purchase programs. 

InsitelM Program Library Catalog. Each memberwili be sent the Program Library Catalog consisting 
of an abstract for each program indicating the function of the routine, required hardware and software, 
and memory requirements. 

Insite members will be updated with abstracts of new programs submitted to the Library during the sub­
scription period. For catalog and yearly subscription fee please refer to the Intel OEM Price List or contact 
the nearest Insite or Intel Sales Office. . 

INSITE OFFICES ARE WORLDWIDE, WITH FIVE LOCATIONS TO SERVE YOU: 

NORTH AMERICA 
Intel Corporation 
3065 Bowers Avenue 

THE ORIENT 
Intel Japan K.K. 

Santa Clara, California 95051. 
AnN: Insite User's Program Library 
Telephone: 408-987-8080 

5-6 Tohkohdai, Toyosato-cho, 
Tsukuba-gun, Ibaraki, 300-26, Japan 
AnN: Insite User's Program Library 
Telephone: 029747·8511 

Intel Corporation S.A.R.L. 
5 Place de la Balance 
Silic 223 
94528 Rungis Cedex, France 
AnN: Insite User's Program Library 
Telephone: 0687·22·21 

EUROPE 
Intel Semiconductor GmbH 
Seidlstrasse 27 
8000 Muenchen 2 
West Germany 
AnN: Insite User's Program Library 
Telephone: 089·5389·1 

H)·-3 

Intel Corporation (U.K.) Ltd. 
Pipers Way 
Swindon SN3 LRJ 
Wiltshire, England 
AnN: Insite User's Program Library 
Telephone: 0793-488-388 
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SUBMITTAL REQUIREMENTS 

Programs submitted for Insite review must follow the guidelines listed below: 

Programs must be written in a language capable of compilation and assembly by the currently-supported 
version of an Intel standard compiler/assembler. Accepted languages are documented in the following 
manuals available through Intel's Literature Department. 

....:: BASIC-80 Reference Manual, Order No. 98075B 

- iCIS-COBOL Language Reference Manual, Order No. 9B0927 

- FORTRAN-80 Programming Manual, Order No. 980481 
- FORTRAN-B6 User's Guide, Order No. 121570 

- Pascal-80 User's Guide, Order No. 981015 

- Pascal-86 User's Guide, Order No. 121539 

- PUM-80 Programming Manual, Order No. 9B0268 

- PUM-86 Programming Manual, Order No. 9B0466 
- MCS-4B and UPI-41A Assembly Language Manual, Order No. 9B0255 

~ MCS-86 Macro Assembly Language Reference Manual, Order No. 121703 

- 8080/8085 Assembly Language Programming Manual, Order No. 9B0940 

- 8086/8087/8088 Macro Assembly Language Reference Manual for 80/85 Based Development System, 

Order No. 121623 
- 8086/8087/80B8 Macro Assembly Language Reference Manual for BO/86 Based Development System, 

Order No. 121703 

- 8089 Assembly Language Reference Manual, Order No. 980255 

- Microsoft BASIC Compiler Reference Manual, Order No. 121805 

- Microsoft BASIC-80 Reference Manual, Order No. 121806 

- Microsoft BASIC Reference Book, Order No. 121857 

- Microsoft FORTRAN-80 Reference Manual, Order No. 121798 

- Microsoft FORTRAN-80 User's Manual, Order No. 121799 

- Microsoft M/Sort Reference Manual, Order No. 121809 
- Microsoft Utility Software Manual, Order No. 121797 

A well-documented source code furnished on an ISIS-formatted 8" diskette, CP/M-formatted 8" diskette, PDS 5 W' 
diskette, or ASCII-coded paper tape. 

A source listing of the program must be included. This must be the output listing of a compilation or an 
assembly. No consideration will be giilen to incomplete programs or duplications of programs already in 
the Library. 

A link and locate listing. 

A demonstration program which assures the validity of the contributed program must be included. This 
must show the accurate operation of the program. 

A complete submittal form. 

Licensed software or copyrighted material must be accompanied by a written release from the appro­
priate, authorized person. 
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Processor 

Program 
Title 

Function 

Required 
Hardware 

Required 
Software 

Input 
Parameters 

Output' 
Results 

0 8048 

INSITETM USER'S PROGRAM LIBRARY 
SUBMITTAL FORM 

08051 0 8080/8085 0 8086/8087/8088 0 Other 
Indicate the MDS series model the program was created on by checking the appropri-
ate box, and identify other MDS series models the program may be compatible with. 

Registers Modified: Programmer: 

RAM Required: Company: 

ROM Requlrad: Address: 

Maximum Subroutine Nesting Level: City: 

Assembler/Complier Usad: State: 

Programming Language: Telephone: 

ACKNOWLEDGEMENT AND AGREEMENT 
To the best of my knowledge, I have the right to contrIbute this program material without breaching any obligation concerning nondisclosure 
of proprietary or confidential information of other persons or organizations. I am contributing this program material on a nonconfldential 
nonobligatory basis to the Inslte User's Library for Inclusion in its program library, and I agree that the Library may use, duplicate, modify, 
publish, and sell the program material without obligation or liability of any kind. The Insite User's LIbrary may publish my name and address, as 
the contributor, to facilitate user inquiries pertaining to this program material. 

Signature Date 
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INSITETM USER'S PROGRAM LIBRARY 

MEMBERSHIP FORM 

I WISH TO BECOME A MEMBER OF INSITE. ENCLOSED IS: 

o CHECK/MONEY ORDER 

o PURCHASE ORDER 
o PROGRAM SUBMITTAL 

MEMBERNAME: ________________________ _ 

COMPANY: 

ADDRESS: ____________________________ _ 

TELEPHONE: 

REFER TO THE INSITE PRICE LIST FOR ANNUAL MEMBERSHIP FEE. 

RETURN COMPLETED FORM TO THE NEAREST !NSITE OFFICE: 

NORTH AMERICA 
Intel Corporation 
3065 Bowers Avenue 

THE ORIENT 
Intel Japan K.K. 

Santa Clara, California 95051 
5-6 Tohkohdai, Toyosato-cho, 
Tsukuba-gun, Ibaraki, 300-26, Japan 
AnN: Insite User's Program Library 
Telephone: 029747-8511 

AnN: 'Insite User's Program Library 
Telephone: 408:987-8080 

Intel Corporation S.A.R.L. 
5 Place de la Balance 
Silic 223 
94528 Rungis Cedex, France 
AnN: Insite User's Program Library 
Telephone: 0687-22-21 

EUROPE 
Intel Semiconductor GmbH 
Seidlstrasse 27 
8000 Muenchen 2 
West Germany 
AnN: Insite User's Program Library 
Telephone: 089-5389-1 
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Intel Corporation (U.K.) Ltd. 
Pipers Way 
Swindon SN3 LRJ 
Wiltshire, England 
AnN: Insite User's Program Library 
Telephone: 0793-488-388 



iRUG DESCRIPTION 

iRUG is the Intel iRM)(TM 86 User's Group. It is a non-profit group chartered to establish a forum for users of the iRMX 
86 Operating System and to promote and encourage development of iRMX 86 based software. 

iRUG membership is free to licensed iRMX 86 Operating System users and to their employees. Benefits of member­
ship include: access to the user's library of iRMX software tools and utilities; membership in local and national chap­
ters; access to the group bulletin board; receipt of quarterly national newsletters; synopsis of software problem reports 
(SPRs) submitted by members; opportunity to present papers and conduct workshops; invitations to seminars devot­
ed to the use of Intel products. 

The user's library, maintained by iRUG, contains software programs written and submitted by members and Intel 
employees. Programs available range from file or directory manipulation commands and terminal attribute selec­
tion utilities to dynamic logon, background job facilities and basic communication utilities. 

Programs in the library are available through a telephone dial-up service. 

Local and national iRUG chapters provide a forum for members to meet other iRMX Operating System, users in an 
informal setting. At local meetings and the annual international seminar, members can discuss their ideas, share their 
experiences and techniques, and give feedback to Intel for future improvements and features of the iRMX 86 Operat­
ing System. The meetings also showcase new products offered by Intel and other developments in iRMX based soft­
ware supplied by other companies. 

iRUG sponsors a Special Interest Group (SIG) on the CompuServe Information Service. The SIG offers two features, 
message facilities and an online conference facility. The message facility (buttetin board) allows members to leave and . 
receive messages from other members. These might include problems and solutions regarding the iRMX 86 Operat­
ing System or new techniques to be shared. The online conference facility allows users to hold scheduled meetings 
on any topic. Whatever information a member types at hislher terminal will be displayed at all terminals logged into 
the confererice facility. 

"Human Interface" in iRUG's quarterly national newsletter in the United States. It serves as a supplement to chapter 
meetings by providing: library listings, informtion on the latest releases of products running on the iRMX 86 Operating 
System; officer messages; member SPRs; release and update plans for the iRMX. Operating System; and member ar­
ticles. 

If you are interested in becoming a member of iRUG or desire further information contact the Intel iRUG liason. 
Terri Huggett 
5200 N.E. Elam Young Parkway 
Hillsboro, OR 97123 
Mailstop HF2-2-352 
(503) 640-7123 
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