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Extensive interactive databases, voice-activated video conferencing,
nanotechnology. No noise. No dirt—it's all so eerie.

t wus late
dJuly and the
Midwest had
hroken  G0-penr
Tecords for com-
himed . et and
drought - condi-
tions,  Denise
Johngon  senn-
ned ber Simu-
latesd Tiest Mar-
keting (STM) databass, Denpse was
in the process of performing her
uartercly updnte to the sales fare-
cast it Sunshine Monufecturing, o
matnsiream producer of lawn and
garden implements in the US
An hour before, she had moved
the selting for her office walls
from transparent Lo opague {o
shut out the rest of the world
while she fovused on a plethord of
warld trends encompassing demo-
graphics, weather, and economic
conditions, Each of them
appearad in ite own window before
her on the large, hlonk wall,
Denise spoke to the wall:
“Weather, Mid-Western U5, 9
day Projection.” The information
presented itsell in both text and
color graphic format, spread out
across a topographic representa-
tion of the middle L7 &
“Compress forecast data to
include top 20% sales regions in
this segment.” Denise's interest
level peaked ue this point as she
noted a dramatic change in
upeoming weather conditions. She
pnumf{ thoughtfully, “Economica
window,” ‘ahe apoke aloud agnin,
Ancther window appeared which
included foctors such as avernge
US income datn for the prior year.
What had looked pretty interest-
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ing before now beeonme compelling.
If the analytical models Denise had
been finessing for the past six
manths wers cormect, compuny rev-
vnues wore poised for a magor
surge. Finully, she was ready {0
share the good news.

“Bave forecast dats in existing
format and close all other win-
dowz" The will went blank except
for the remainimg window.  “Open
videocon. " Arnother  window
apprared mmmedintely Lo hor right.
In the top of the window wais o
gerice af thismbe
nail photos eom-
prising her por- §
sanal, frequent |'
phooe  listing,
“SBelect  Wavne
Edwards.” -ghe |

have made them ovnilable, so ust
pick up SF-SF-2018-3." she said.

“Whoa!" he exclaimed, “where
did this come from?”

“Well," Denise replied, “it scems
that cur weather i= abouf o break
and whon it does, the demand for
lwwn and parden implemenis s
going to brenk with it  Dendse
leaned forward: “There is o lot of
cosh bullt up i our primary cus-
tomors” bank acoounts, just cryving
aut 1o be spent on lawn and garden
towds. According to recent s hiso-
1% Tk hove been
putting off pur-
| chases on evory-
| thing firoan girden
] tracters o wood-

N oaters.”
| “Don't T know

=aid Wayne's B8
photograph

enlarged (o fll the screen, nearly
life-gized, “Calling Wayne
Edwards.” The words blinked on
nnd off, superimposed aver the bot-
tom of the pholograph. After o fow
seconds  the photograph was
replaced with an sctual image of
Wayne sitting ot his desk. “Wait “til
vou see what has just come out of
the sales forecast algorithms |

it.” Wayne re
spanded,  “Sales
hove been ghvemal for 3 vears,
Okay, I'll take it from here.”
Waynie's office was located o little
claser to the sctien in Production
Operations

He talked to the wall. “Primary
Capacity Planning”, he called out,
and & lurge window appearcd
before him. The window pepre-
sented three migor areas: supplier
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capabibity, intornil mssembly copae-
ity, and shipping. “Constrain fo
internal assembly operations,” he
gaid, and the window responded. It
ehowed him a 3.0 graphical repre-
gentntion of all manufacturing
capacity in stacked bars. depicting
workload against aveilable capoact-
tv In howre  “Interfice sales [ore-
cast SF-20068.3 7 Suddenly the pic-
ture chonged. About o third of the
wark conters depictod over-capaci-
ty conditions, blinking med. “Apply
excess cupacity for nltermnie work
centers agninst all over-copacily
locations. ~ Abgul heifl of the over-
capuEty warning lnzhis immediate-
Iy disappeared.  “Narmow analysis
b over-capacity work coenters,” he
s, and immedintely all of the
nun-rod locations fuded from view,

Wiyne noted that about two
thirds of the remaining aver-capac-
ity work centers woere eomposite
coecuring oporations. He decidod to
evaluate outsoureing options
"Uhpen promoary eomposites oot
source cnpacity database,” he sad,
and mnother window blinked open
oo his left  Ar chie bottom of the
window, which contained o listing
of eortified composites suppiers
with whom Sunshine maimtained
sirnlegic partnerships, o messnpe
flashed, “Bpecilic Erocess
required’!” and Wayne responded
“Cogured aluminum wnd earbon

fiber epoxy.” Only three names
raTu'nsd from the original suppli-
or List,

A quick scan of the graphs
showed Wayne that only one of the
three suppliers would be required.
The top supplier, Haibrook
Composites, had enough capacity
tedo the job. "Apply Halbrook out-
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ource cageeity o infernal oper
ations simulation.” When the
compiter added these numbers,
only two internal work conters
remained in an over-capacity
pasition.

Woyne repeated the analyss
for these two arens. After o cou- =
ple of hours, he was satisfied
that he had o plan for achioving
o production ramp-up  that
could  support the dramatic
surge that iay aheed

At this paint it was lunchtime
and Wayne docidi<d to toke a
hireai,

Wivne decided 1o eat his lunch
ooe of the sutdeor penic aress. He

pulled his personal digital sssistant
POA from his pocket aod set it up
i front of him “loitiste calendar

search.  Calendar ope, Wavne
Edwards: calendir two, Kathy
Phillips; calondar 3, Bret Carroll,
calendar 4, Duke RKentner
Bequest megting time 45 minutes,
gm I pom. today, end 3 pom. Moy

“Meoting time avmlnble,” the soft
videe of the PDA intoned, “today,
245 pm.”

“Set meeting.” Wuwne replied,
and he watc gs the PDA
scrolled through each of the calen-
dors to afign and block our the
mesting time

Duke Kentner, supply chain man-

She maved fhe seitings for her
affice walls i opague 10 focus o &
pathara of workd frends  socom
passing domographics, weather
and econpmiic conditiens Each of
thom Gppeaned N & COMPUTEr Wi
dow o ihe farge. biank wall

ager for Sonskine. wis connpeting
from his primary offies in northern
Arigona,  Kathy Phillips, leading
Sunshine's Logisties departmoent
tapped in Trom o eonfersnce room
at tho loading center of a pearby
industrinl  park Behind Hret
Carroll the other conferees weors
able to observe main assembly
operations during the afternoon
shift. Becnuse Kothy was ot an off-
site loeation, all af the videocon
windsws displayving other meeting
attendess appeared on the scresn
of her laptop computer

Wiyne ran briefly through the
capreity analysis he had performad
and waited while Duke did some
wpecialized inguiries related to
existing contracts with Halbrook
Composites. “Looks like Halbrook
can support the effort without any
probiem,” Duke sadd,
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“Good,” Wayne replied, and pivot
o i@ bit 16 his chalr “Beet,” he
imtomed, “how do things look in
terme of finite production schod-
itles when you lay this new master

schedule  into the Enlerprize
Reguirenwnts  Flanning  (ERP
mindel ™

Rret was staring intently ot the dis
piny before him, T niay hovee a0 con-
Mict, but I8's cenainly nothing we
com ‘| hoedbe

“Ohoy then," Wayie sod. “Kathy,
teell tree b s looke on the lognstics
T3 ET30

Kothy baned forward, distoriing
thie e of hir face slightly os she
pesired] intently iovo the seresn of e
taptop. “Itv's looking pretty good.
The forward scheduling algorthms
bemed i o bolieve thot wie'll be abse
te hit the shipping targets.

By the nest masrning the poddd news
about vasth-improved production
schedules hod  =pread  through
Bunshine manspement and the sales
forees of most of their magr suppli-
ors,  With high-level supply chain
schistlules, fadtary production seled-
whes, and Jogistses: ld ing the distadl
planming ot underwny  Shop pro-
duction schedules networked to fre-
bary equipment ran through pernis-
wabions o pecommernd  oplimum
equipment utilioation Machine
time, tooling availabadity, required
preventive mudntenmnee. and factoes
reflecting historcal atiendance and
direct inbor productivity wers il
annlyveed in the constructon of this
dhatzubid |m:d.1:||1um péan

dobhn White, director of production
al Sunshine's primary #ssembly
{ncihty, smibed arctnd the end of his
cgarette and seonned theough oo vel
of nicetine-free amoke, as the new
prodhuction plan zerolled by on his
office wall, “New this i more like
ie,” hie thought, “it's about time we
gob some new business in this plage. ™

“Computer,”’ he said, “show me
requdred personne] additions for
quarter three " In the window on
s right: o list of .H.I]J tities. hours
required. and date ramges appeared
“Interface svalable assembly per-
sonend, Corstrain Lo regular wmyaboy-
e Only one job ulle remained
with no mabching name.  “Hmimm,
sz we've gob (o do some. hiring
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A fianotich prototyping shop of the future might appaar as (0 tho rendanng

phove. created by Mark J Dyer. semer ressarch physicist, Zyees LLC. The
unit wousd creaie parts wsog atomecally precise molecular Bssembiers
Contaminant control would ba ¢ritizal 5o parts would ba syrthesized @ con
trobled envrronménts wsng vatuum chambéns and sealed process statlons
and Fandied by robol manipulgtors and conveyors, From left to nght
nanoscale systems are first syntheseed on carafully preparad subistrates
from réw atemic and molecular feadstock, then integrated wa mecrorobotics
intiy lorger deseees, such as microslectromechanical ((MEMS) systams
Eectron and optical microscopes monitor the process. Once microscaie
systems are compbeted, more conventional machening, casting. arsd forming

technigues 1ake over 45 NAcASSary,

Open vichosom. ~ After o fiew seconds,
Jerrv's imape flashed onto the
BCTER,

“Looks like T need to hire a
Category 9 Specialist,” John said

With all of the initial stafTing con=
siderntions out of the way, John's
misnd wis froe to step back a bif from
this detaals and conssder it n a con-
text of overall operations. A new
manufucturing technology was
eavvergng ol Sunahine, and around it
& whole new world of mamufscturing
processes was beginning to take
shapr John koew that the Research
nnd Developmient Division had been
looking for an opportunity that reg-
resonited sulficient revenue “upside”
to Justify an initml excursion into
this nevw vontire

“Oipeen videncom,” e aaxd,

“Calling Ron Meeks,"

“Hollo John, how are things m the
White world”™ Romn naked cheerfilly

W have had an mieresting devel-

opment here, Mr Mesks," Johin sad

It seems that we have o majer
weather pattern forming and it's
going to start rabung dolinrs inoour
neek of the wooda ™

WL that does sound Interesting,
ive eaid “Are vou thinking about
applying thi new micro-wssembly
procesge

Well " White quipped, “1 would
g likoed o wraat Limitel vouw goys bead
the bugs out of it bt 'm pretty sum
thiot myv metirement benefits wiould
lsove expired by then "

“Very funnv" Meeks retorted
“Which nssembly components are
vou oofmsdering™

“Why don't we start with some-
thing simple like umbody design on
ane of our smallest soriee of lawn
and garden tractors?  'White asked.
“Mayhe the K300 hne,”

Yes, that's & possibility,” Meeks
siud, “although 1 have to admit | was
loaking for somiething a it more
challangmg.

“Take a ook of my production
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Chver e next 30 days, this woeld of
manufastuting ot Sunshine begnn to

undergs higtorie changes, albeil
mwvisible to most of their oxisting

ware altered mgmificantly. In their
traditiona]l manufscturing #nviron-
ment, automation in the form of
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By the timeé prodoction actually with manufacturing technolojgistis
oocurred, thie fecility that produced  just outside the room peering of a
hmmM-mTlm consobe of work. stations resembling
@ } morethan  ithe bridge of the USS Enterprise
atraditional manufacturingenviron:  The val wiis shiny steel with pipes
mant. o punps to i, running
The work spees for almost all of the  from other sguipment loented in
process was a sngle  adiscont rooms, Baneath, the Roor
vat about the size of o mid-gize aute-  on which the vat stood was o seres of
mohile in o beightly-lit clean room,  Muwid-cooled heat sochangers.

Circle 85 or go o www.1rs.com/004tp-035
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hase plate forming it around a single




Finnlly, when the wvat
dratned and sproy-rinsed, the
body structure lid lifted and the fin-
ished structure was hoisted oot to

Lo por-
fm’maﬂﬁfﬂ:a_umeﬁrmm'd

Ly | na
John White sirods sapidly fn sad

it of John's daly 1ife as cigaretie



