




















computer is usually designed to accommodate serial lines
and local area network (LAN) connectious. Digital I/0 and
parallel I/0, which most of the older NC and CNC machines
require, present a problem for which extira hardware may be
required. In tks factory, there is often electrical
“noise", which makes the use of long RS-232 cr digital 1/0
lines undesirable. Most minicomputers will not withstané a
factory environment, so a special computer room may be

required, increasing the length of the communication and

adding to the cost.

The speed of a computer’s response is dictated not only by
the speed of the communication link, but also by the
ability of the cell control computer to respond. Since all
functions of the cell control system are carried out on a
single computer, response may be unacceptably slow in some
cases. Protocol software is particularly wasteful of the
cell computer’s processing power, and attempting to control
many different NC/CNC machines, all requiring different

protocol conversion software, could be a problem.

3.2.2 Networked Cell Control System

This approach utilizes the development of local area
networks, (LANs), and microprocessors to ZIistribute the
control system, see figure 3.4(3). In this architecture,
the cell cbiputcr will be a minicomputer or possibly one or

more microcomprters. The protocol section of the NC/CNC










no longer just a communication system to a group of
machines, but is also a bus betwecen the cell control
software and the virtual machines it is operating. The
advantage of a network addressable database is that the
burden of obtaining the required part programs is

offloaded from the cell control processor to the NIUs.

This architecture has all the advantages of the network
approach and more. It removes tl:> burden of the application
software, as well as the protocol software, from the cell

controiler, which further reduces the processing demands

from the cell controller.

With this system, any fast response to a NC/CNC iachine
event can be implemented in the NIU application scitware
and hence be totally immune to the speed of the LAN and
cell controller. The nfu obtain= the NC part program from
the database directly, «nd cither downluads it to the
machine controller cr feeds it in the machine controller on
demand azcording to the specific type of NC/CNC machine.
The way in which a zart program is downloaded to a NC/CNC,
machine is totally traansparent to the celi controller, thus

facilicating the connection of many different types of
NC/CNC mackines.

3.3 Benefits and Limitations of Distributed Syscems

Vth(*}';“: defines three architectures similar to those of
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transfer of data tc and from central daiabecses is
removed, exception processing throughput i3z greatly
W ~In a properly desig;\ed distributed csystew,

data ciravels oniy or an as-needed basis.
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iii) ristributed systems offer much more floxibility than

other architectures. The physical modulasrity of the

distributed systom dictates a functional modularity of

the syrtem as a who!e. Modular systems are easier to

develop and maiutzin. Such systems are generally

easier tn cuufigure to the specific needs of a

facility and c+1 De altered more easily in the: future
should it be :< wired.
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