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GM’'s KAMINSKI SAYS FACTORY NEED FOR MICROS EQUALS OFFICE NEED

eneral Motors ranks kighest on the

Isf of aufomakers currenily looking
al various ways fo wlthize local area
nefworks (LANs). fts Manwfacturing
Aulomaled Protowcel (MAPY program
promises to be one of the first widespread
uses of a LAN fo commect corporale
marnframes with personal compulers,
miifltng equipment, and all
the machines wsed during
dutomobile production,

The head of GM's MAP
program, whick tnvelves 17
different pendors, 15 Mike
Kaningki, @ 16-year peferan
af the aulo business whose
background includes  pro-
duction engineering, 1nfor-
malion systems
management, and dala
communications,
Kaminski's dream of a sin-
gle network linking an en-
tire autn factory started in
the 19705, Today, 1t's nearly
a reality,

Kaninski ix based al the
UM Techmical Center near
Detrowt. He talked with se-
wior editor fim Forbes abouf
MAP and the role of person-
al computers on  factory
floors,

How did the idea for MAP
originate?

In the 19703, we formed a
broadband user group within
eneral Motors, The group
was made up of people whao
had experience in connecting
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some nelworks in our manufaciuring
plantz with 2,000 to 2,000 programmahle
contrallers attached [personal computbers
and machines with microprocessorz], In
many cases, there will actually be parallel

networks, that s, baseband  systems
attached 1o broadband, backbone
et works.

GM after we get our svstems up and
running.

Ethernet networks cost less than
MAP networks, but our system 15 more
suited for the factory floor than Ethernet,
We've had o make sure our cables are
protected against ambient electrical sig-
nals amd can withstand a rugged factory
environment. In our view,
Ethernet is more suited for
offices than for factories,

Why did GM ask 17 ven-
dors for help?

Farst of all, no ane vendor
can imeet all of GM's needs,
Second, it stands us i good
stesad not 1o be tied 1o a single
vendor, and there are no
economic imcenlives o do
this, We would like to see
price and Lechnological inno-
vatinn among aur vendors,

This gives us the ability to
pick suppliers that meet our
needs in the most cost-
effective manner possible.

Do you see more personal
computers being used in

factory floor
applications?
Personal computers on

our factory floors have to be

hardened, and thev have to
o be serviced very quickly. In
2 addition, machines on  the
g floor have to have an inter-
i face language that is easily
§ understond by the people
£ who use the machines, not

manufacturing —  process
control — equipment. The
group's purpose was to share

Mike Kaminski. head of General Motors' MAP program, thinks 2,000 to  the computer jocks and wiz-
2000 mucros will @veniudly be connected on the MAP nefwonk,

ards found in offices,
When micros first came

solutions to problems en-

countered in getting manufacturing ma-
chines to talk to each other and to
computers, We all had the problems vou
would think were common o a group of
people who had no real experwence in data
communications and networks.

Four or five people later got together
and formed the MAP task force within
GM. In 1982, we began to pursue a
system that would conform to the
Intermational Standards Crganization's
seven-layer model.

How many pieces of equipment will
be attached to a GM MAP network?

It probably won't be uncommon to find

We need the protection of parallel
networks. That way, oif a8 basehand link
goes down because of overdemand. the
whole factory won't be crippled.

Can MAP help reduce the cost of
local area networking at GM?

Yes. We expect to implement silicon
|semiconductor] versions of hardware
hoxes that currently cost %1500 for
baseband and broadband LANs, Ths
should reduce the connection costs to
about 750 [or broadbamd and aboul 2350
for baschand LANs. We also believe the
cost of installing svstems and communica-
Lions soflware will drog by about a third at

out, [ looked at them as office
devices, Today, micros can be hardened
against the damgers of the factory, and
we've learned that they are as easily used
on the factory floor as in the office.

What other innovations in personal
computers on the factory floor will
be common in the coming years?
There will be more micros linked to
mainframes and people accessing corpo-
rate databases right from their positions
on the factory floor, There are people out
there in faciorwes who need o communi-
cate with mainframes in offices. Factory
finor users have the same requirement for
information as do office workers.,
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production and Inventary requirements,

“Mow that the personal computer is an
accepted device, people are more willing to
apply it in an area where 10 minutes of
downtime can mean hundreds of thousands
of dollars.” says Steve Malyszko, manager
of computer products and systems at
French Gerleman Electric, a 5t. Louis
destnbutor of mdustrial contrals.

Malyszko sees personal computers as
Just the next step in the evolution of factory
automation. In the past three years, he's
installed personal computers in neacly 40
crompanies, ranging n size from small mom-

and-pop  operations to Fortune 50
COrpOrations.
]II Ty CAges, f[llCr‘i.“.'U]!][JL'lh:T:i dre

being used in places where minicomputers
prowve ton expensive or fail to provide the
il right =olution. At Morthwest  Pipeline,
Phillips spent eight months trving to get a
minicomputer to control elght separate
integrators, devices that read charts pro-
duced by gas meters on the company’s main
gas lines. The mind proved o be too slow,
and data collected from the integrators had
tn be manually re-entered from the mini-
computer into Morthwest's mainframe,

It ok Phillips only one month to get
cight IBM 3270 Personal Computers up and
running. Now each integrator 15 connected
to a personal computer that programs if,
reads data from it, and dumps data dicectly
to the mainframe, Phillips says, “It's still
cheaper than one minicomputer.

Netwaorks are also coming into greater
use an the factory floor. Norton's Walker is
installing a 3Com network in the company's
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Witlam Goebel of Chesebrough Ponds says thal MAP software for micros has become so
sophisticated that it rivals manframe soltwane except for speed, storage, and muiliusers,

Worcester plant to connect the IBM PCs | He's watching the development- of GM's |
spread throughout the company's produc- | Manufacturing Automation Protocol and

tion planning, milling, qualty assurance, and | sees il ag a long-term networking solution.

inventory areas. Walker would like to see an | (See related story page 39.)

imegrated network throughout the plant. The automation cfforts at MNorton are

MRP AND MRP Il OFFER SMALL FIRMS A COMPETITIVE EDGE

ore and more personal computers

are being used for material require-
ments planning (MEP) and manufacturing
resource planning (MRP 1I) because of
increases in personal computer memaory,
speed, and mass stotage.

MRP blossomed in the late 19605 as a
method for ordering and scheduling
materials. MRP's main function is to
ensure that inventory levels are ade-
guately maintained; it also entails the
tracking of bills for materials and caloulat-
ing of parts requirements based upon a
given production schedule. Because of the
number of items tracked and the need to
reschedule materials on order as produc-
tion demands fluctuate, the computer is a
natural tool to perform these functions,

MREF evolved gradually into a larger
manufacturing resource planning tool as
these hasic scheduling techniques were
applied to such areas as capacity planning

and shop floor control, MREP 11 addresses
a basic need among manufacturing com-
panies: to make the right things at the
right time. As it emerged in the early
1970s, MRP Il became a system for
managing the major tasks of 3 manufac-
turing company, including production
scheduling, cash flow, labor, capacity
planning, inventory, and distribution,
MEF and MRFP 11 systems were first
implemented on mainframe and minicom-
puters; although packages for personal
computers have been available since the
mid-1970s, only in the past 12 to 18
months has personal computer hardware
been powerful enough to support the
software needed to make MEP and MRP
Il wviable on microcomputers. Nearly 50
MRP packages are currently available,
offering the same manufacturing tech-
niques used by larger corporations with
manframes and terminals to the smaller

companies and the divisions of larger
cOmpanies that use microcomputers,

With fewer financial resources to
buffer them and less clout with vendors,
smaller companies have a greater need
for MEF Il software than larger corpora-
tions. The former are in a “much more
fragile. more competitive situation,” savs
Lew Silverstein, marketing director at
Helmsman Systems Inc. of San Jose,
California. He describes a typical custom-
er for Helmsman's MREP products as a
company that does discontinuous assem-
bly (basically making products to order)
rather than continwous fabrication.

Such a company's problems are “cash
flow, material availability, and priority
scheduling to meet delivery,” Silverstein
5dY5.

“MRP s 3 tool, not a panmacea,”
because it doesn't teach companies how
Lo run their business, he says.
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designed to replace a cumbersome manual
method for tracking production. Under the
old svatem, customer order information
from the company's mainframe was
downloaded to the production planning area,
which produced multiple-part, handwritten
tickets. At each stage of production,
operators removed one part of the ticket
and added information for the containers”
next stop. Eventually, the tickets were

routed Lo data entry clerks who entered the
datz into the manframe computer,

Using personal compuiers on the mill's
floor has all but elomnated the need for
manual data entry. Mow production plan-
ners print bar code labels thar the mill
opeTators use Lo mark the conlaners. The
har codes give the operators access to a
database in which all order information is
stored,  Based on thes data,  the ol

——

GM SETS THE STANDARD ON THE FACTORY FLOOR

or vears, 1he captaing of industry —

companies such as General Motors,
Ford, Boeing, and Du Pont — have been
automating parts of their manufacturing
facibties. The key word hete is paris
Although the automation of specific
manufacturing processes has hrought
cosl savings amd greater guality control
to individual areas, it has resulted in
manufacturing islands,

These islands cause problems of
communications, forcing human opera-
tors to manually reinput the data. The
alternative is for the manufacturer to
develop customized hardware and soft-
ware to connect the different islands.

Mearly five vears ago, GM decided to
tackle the problem of linking devices and
manufacturing cells on the factory floor,
It formed a task force to come up with a
standard protocol for an industrial kncal
area network (LAN), GM has a compel-
ling reason w address the issue: OF the
more than 40,000 inteligent devices
from a dozen vendors currently installed
in ils facilities, fewer than 15 percent can
communicale with each other. Because
M sees automation as a primary means
of competing with the Japanese, the
company plans Lo increase the aumber of
its automation devices by 404 percent to
00 percent over the next five years.

Although GM has already defined
parts of ils Manufacturing Aotomation
Protocol {MAP), a communications stan-
dard for building networks, it will
probably be another two years before
the protocol is fully specified. Becawse
many programmable devices such as
milling machines require responses that
are measured in milliseconds, GM chose
a LAN architecture that would deliver a
signal in a predictable amount of time. Tt
steered away from Ethernet-type LANS,
popular in business offices, because it is
difficult to be certain about the timing of
signals an such netwarks.

Instead, the MAP committee settled
on a token-passing network on which
data iz transmitted from one station to

another in a predictable route to its
destination. The committee also opted
for @ broadband bus network. Broad-
band. a  cable -television technology,
allows data as well as video signals to
travel along the cable and can even
accommadate more than one network on
the cable. A bus configuration means
that the cable can be run in a straight line
with devices being connected to the
brosdband cable al almost any point.

To promate acceptance of MAF as an
international standard, GM has adopted
Open System Interconnection, a seven-
laver LAN model developed by the
[nternational  Standards Organization.
For the bottom four lavers, GM is
following recommendations made by the
IEEE standards committee,

Thi=s means that if MAP is accepted |
a3 a standard, all programmable devices; |
robots, and computers will be able to
communicate via the same network. This
capability - to. interchange  information
among  manufacturing cells will give
manufacturers greater conlrol in areas
auch as work flow, scheduling, machine
availability, inventory, and quality con-
trd. I addition. - MAP could * save
manufacturers money, considering that
more than 50 percent of the cost of new
automation comes from  developing
nterdevice . communications, including
customized software,

According to Gateway: - The MAP
Reporier, GM  has  already  received
commitments of support for MAP from
nearly 20 companies, including  Allen-
Bradiey, AT&T, Concord Data Systems,
Gould, Hewlett-Packard, Honeywell,
Motoroda, Intel, and Siemens. This past
April, Allen-Bradley, an industrial auto-
mation company, introduced a family of
MAP-compatible networking products,
including Vistanet. This industrial broad-
baind network was desigoed to inbercon-
nect factory floor controllers, peripheral
devices, and computers. Concord [ata
Systems alzo has MAP-compatible net-
working products available.

operators  prodece  lois of a  particular
abrasive, As the containers pass on to the
quahty assurance area, bar code readers on
personal computers are used to pull up the
database to add quality information. Finally,
the containers reach inventory, where
informalion 15 agzon lopged inko the system.

The personal computer's appeal in the
factory 15 the same as in the office: [tz a
lewr-cost, versatile tool. And it's easily had.
"You can order them out of stock,” savs
Michael Galane, marketing manager of HP's
Manufacturing Systems Group, In addition,
it liberates the manufacturing group from
the contral of the data processing depart-
ment. As Walker points out, “"We can
service the persomal computers ourselves
and don't have e wail ina dala processing
quens.”’

HF's Galane is amazed at how quickly
personal compiuters have spread across the
factory Ooor. “We knew 11 was going Lo
happen, but it"s out of control,” he says, One
area  where Galane haz seen  personal
compulers used extenstvely s om the direct
control af equipment.

Throughout the factory, perscnal com-
pulers are performing data collection and
monitoring functions in conjunctinn with the
contral devices. The operator interface is
cmerging  as  another important use  of
micros. William Seipp, marketing manager
for Allen-Bradley's Industrial Coomputer and
Communications Division, thinks that high-

| resolution graphics monitors will play an
| imperiant robe on the factory Ooor,

He cites an example of an operator’s
following the production process as it s
depicted graphically on the monitor, If, for
instance, one area along the production line
was highlighted in red — indicating a
problem the operator could enter
cormmands mto the computer and watch the
results,

With HFs PC [nstruments, a personal
computer-controlled test and measirement
system, instrument panels are ceplicated on
the personal computer screen and the
itstruments are operated directly fram the
cormpuler.

Like Galane, Seipp expects the number
of personal computers wsed in industrial
applications o grow rapidly, “We think the
propartion of personal computerlike prod-
ucts wsed mondustrial environments s
increasing more rapdly now than use of
personal camputers in the office, and we see
that trend continuing for the next two to
three vears,”” he savs. Other manufacturing
managers think ® won't be long before
nearly all control devices are sold with a
personal computet.

The companies mnvolved m ndustrial
automation are excited by the marketl’s
prtentil. Allen-Bradley's bulbhsh autlook s
backed by its recently introduced product
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Swap diskettes with
popular CP/M’ computers!

Just $69.95 turns one of your PC’s floppy drives into
a CP/M computer “look-alike” with UniForm-PC.
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files thal were pravioushy out of reach, mmw
; * liles,
Menu-driven LiniForm-PC is s also just 56905,
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and Iuﬂéjamm;u 2 e
ga arg ur- — i s
whean you use the CPM dis- '%h_, “haeca Cormraon
katie. ¥ou can even starm a on
& PC at work and finish i on a CP
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line: an industrial desktop computer, porta-
ble computer, and printer all supplied by
IBM's Manufacturing  Systems  Products
group, The three prigucts are rupgedized
e owithstand fluctwations in temperature,
humdity, vibration, and power,

Allen-Bradley sces the primary applica-
i for the portable, due oot in June, as on-
line diagnostics of the company’s Vistanet
networking products. Vistanet is one of the
first factory networking products Lo comply
with GM's MAP, a network designed to
allow equipment from multiple vendors to
commmumicale easily in the lactory, The
portable can also be used for monitoring and
device  programming, as well as for a
portable operator intertace,

Although  Allen-Bradley's management
oshviosly thinks [BM 15 on the right track by
offering a lime of roggedized  persomal
computer equipment, not all personal com-
puler manufaclurers are convinced that
wsers newd hardened equipment. The main
reason for having a hardened computer,
according 1o Galane, is that you don't want
the computer to break. Even if it does
break, “personal computers are @0 cheap
that people will consider replacing them,”
he maintains,

In fact, HPs Trescott recounts a story of
a company that used Commodore 6ds,
which were "so cheap, the company bought
twice as many as it needed becawse if one
broke down, people could just go to the
closer and pull out another one, "

HP currently offers ruggedized ternu-
maks, and Gealane concedes e commpany s
watching the market closely to see how
strong  the demand s for  ruggedized
personal compulers.

Morton's Walker mamtains that the mill
where he is putting personal computers is so
rowagrh that  even  roggedized  equipment
“wouldn't last two months.” In making
abrasives, dust and grit are released into the
air as 2-inch lumps of aluminum oode and
silicon carbide are reduced to particles for
ite sandpaper. Walker’s solution is 1o put
commercial IBM Personal Computers in a
specially sealed and pressurieed enclosure,
leaving & mggedized kevhoard and the bar
vode reader oulside.

Whether computers are rLLL.j.!L'd.IZ-L'd or
not, on the factory foor or in the
manufacturing manager's office, expect to
find many more personal computers in the
manufacturing plant. As this trend grows,
the push toward inteprating  computer
svstems throughout an orgamzaton will
increase. As Malyszko of French Gerleman
Electric observes, "The advent of personal
compulers n the manufacluring environ-
ment s the frst tangible step toward

| petting the manufacturing and enﬂineering

people closer 1o the data proc essing pl:np]l:'
which T think is a positive. [




