7l Drynan

¥anr ol }nu anow e hs onpe yho 1ikes toys and that at each of these meetingsz
I bring A tay. This time: [ broupht o new boy and 8 oew aystem, The new Loy Lo the
large sereen video systom that you hewre ssen in use during these sessiona, This
vid o system is used st Poeing as & training mid and as & "show and tell" serviee for
vigiting firemen who comwe to mee the system which 1 will present phortly. We will
soatr visce the larges screen gyatem in our mensgement informatlon center as e manape-
mest display taool,

The large screenh display systac coneists of an adds envoy, s porteble 537 CRT
that hasz compopite vidia cutput winder the R5170 spec, and & videobeam projector. The
videobeds prajactor is s color TV aet thet projecte ontoc 4 41 x £ goresm and has
connections for & TV tape recorder. 1t is s0ld to teverns erd to the guy who has
nothing elsa to do with #4000 than ooy cne of thess for his living room, We did kewe
ome prabiem with the thing. It is designed to work &3 s TV and not as & terolped.
Therefore, 1t 15 setup with oversemn rather then under scan as iz feund on computer
terminals. The solution was [or ue to Terfign  the widecbeam. No small task aa il
15 really threa TV sets. 0One for each color, red, green snd blue. We also hed to
g in amd remove one cireuit ecard and bypass the ecard as it buggers up the whole
imege when data is diaplayed.

de made one otber medification this one to the ieominal. (ur prasentations work
off carriage return, so we added a remote carrage return key.

Now to tall about the system we developed at the Eleekroniec Support Diviasicon of
ihe Boeing lLeruvspree Cooparmy in Zeattla. {m scroen you ssa an agenda for this pre-
senation.

lat us lock at the corporate gteuctyre of the Boeing compenies, ALl of the .
Boaing are wholly owned by the Boelng D;mpany. Az is the gompany 1 work for, the
Poaing Atrospace Comperny. Some of the other companies are the Hoeing Commercial
Airplane Compeny, Vertcl, Boeing Computer Services, snd obhers. The Cocmareial Alr-

plene Company mamsfactures 747'=s, 7U7%a, T37'=s, and our most popular eirplana the 727
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wvhich we are currenily producing one every other day. The Elestranie Support Division,
£3d, supplies elsctronic syztem= for thess mirplenes, The Comeerciel firplone CompeaTry
iz our largest customer at ESD. Ancther item of interest is that we mre a customT
to BLS and BCS is & customer of curs, The Electromic support Mvislon of the Bocing
fercipace Lompany is tha location we developed and installed our manufactering =yatem.
EIM produces electronies packeges for it= own products and for other Soeing comfmnics.
tow Tor a brief deseription of ocur kerdware configeratien. Cuwe HEIOOO is s OX
which we usa very heavily in a milti-user envircnment, We have & 7905 swapping dliszec,
3 T35 47.5 mbyte dets dlses, two 1600 BFT tape drives, a 200 LRY printer, and two
1% line terminal econtrollers with 30 linge gcopkected, Saven of thoes lines sre dial-
up enc the others are hardulred. ’Eﬁ

We built our gystem areund oertaln philosaphicsl ideas. The system must be
chline a2 mueh a8 pos=ible and any data input will be sdited online in every way
poasible. Data antry is not just that, but includes edits for known spelling, usazs
in tha prezent eantext, atc, We want to tsll the person at the terminal sbout the
errar right then, not some time latter, becauss at the moment of anput that persen
can umwally cocrrect the error. IF we cenmnot correci the error we do not went the
inpot until he lmews the corrsct imput. O ides is 4o check & partnumber for ascuracy
at the memsnt, of input, and pot after & =ereen is fiiled., You have wasted thre time"ﬁ
inpntting the belence of infrormatiom.

In designing the system, we started with deteil fiow charts and then started
Programming Zn fortran. The PM2 systam ig g heawy user of imsge with aome direct
aecess filas,

Now to the modvles that comprise the pradusticn management system. The {irst
module is 8 master schedules. The schedule that shows when we will deliver those part
numteTs or assemblies that are mown az end ltems, or thay might even be purchaszed
parts in the case of spares, The maater.schaﬂula ligte only the part mmbera we are

golng to ship and the shipmeni date. No schedule file 1s maintained en sub-piacas.
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Thiz is handied by MAF.

The bill-of-materdal module coptalns thet information relative to making an
apsembly. KNothing extra. It 1g basleally what I call s pear tree, A record conslsts
of the a=zaembly part number, the ccwponent part number, and how many of that ecmponent
iz used on that assembly. Ws get into such things az assembly notes; but for the
interest hera I will not 2o into thosze ltems.

The inventory centrol module meintaine =uch things az store bin loeation, guantity
on pond, reserved gquantitites, lead time, mdn, mex, panseize, and all such buzz words.

Shon order control comss into play st the time a shop order 1z ready to be
ralaased, Shop crderz are eutemieally relessed unless there iz 8 phortape of parts
for that order., If thers 1s & shortage then sur productlon combred group must decids
whether to wait for the parts to arrive or atart the order short those parts. The
¢lngpic axample ie the knoba on the TV set.

Purchase crder camtrol, Here we kesep track of the purchase orders we have
requestad, Their schedula, and the status of the purchese order for expidite actian
Wwhen necessary.

Meterial regquirements planning. We nae s regeneratlve WRP. A little later we
will dipplay in deteil what happens in MAF. EBesleally, MAFP combinss the billz-of-
meterial end the maszter schedule remalting inm recommended achadules for all =ub-
assenblies and purchaced parts on the wey to developing schedules MUF will first
eotzider inventory on hand and then combine crdera to wike sconc@ic order guantitiea,

Applied jeb routing end stendards provides for the job flov and the information
reguired for performance mespurement.

Ao let's look et MRF ond what 1t reaily deea, T wae ssying it works with an
assembly ond here we have aszsembly 4. It consists of Parts G, By, and K, as you séa
on the acraen, We will keep the definition of the me=enbly up in the corner for
raferance, Up in the right hand cormer you wilk notice 8 schadule oy one unit of

agpafbly A4 as marked by tha 'V', 3o ye lmow we mst hatvs an assembly avallablae hy
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that poimt in %ime. And, of course, with reorder lead time we have to look forwecd
gnd plan ic have that order relemsed at that point. Hext, we have to plent parts io
Ec on that assambly., Some of the parts are make and saome are buy. Again we mask is
the supply sufficlent to estisfy demand? If not, we have to plan and order for those
‘parts,  Seme ere masemblies, and we go cut and plan orders for their gubparts, and on
dowt the tres,

How, that iz besically what MiF doea, It looks through the Bill of materisl and
plans a1l the orders needed to make the end iiem for the ocriginal demand. CF Smrse,
there are naually miltiple dewands spresd through time. MRF mast consider all of those
demands and apply order rules to combine orders when epplicable.

The system is image date bspe criented end eontains three image daia bases and a ™
set of auxilliary £iles we think of as a fourth data base, The Tirst data bese 1s
our primery deta hase. [t contelns product strueture, the master acheduls, openh orders,
ahd recommended orders, There are 23 date sets and ahout 23 magabtytes of diac space.

The second deta baee iz informaticn relative to ourrest job charges, TFilve data
nets, two megabytes and designed teo work resl fest. By using = unigue dets base for
shop charges, lecking conflicta are kept to a minimm spd respoitse btime ie maximiged.

The third data bese iz used for performence on completed work, This data 1z used
for perfarmance reports, i3 not updated too frequently tut can be vsed for management ﬂmﬁ
eosting games with cut iwpact on the production data bases.

Thers are teh awdlliary files consuring sbout zeven megabytes, They are diraect
aceass files. We use direet access files to minimize the size of the imeps de's bases,
The beat example Is the way we use an Internal part maeber. We had to allow for &
twanty-four digit pertnumber. How 1F we were to use B 24 digit partmunber in imege
our date base would be G0 pereent larger then it is.

{There goes ancther 47.5 megabyte disc.} &0 ilhside the aystem we work with en
lateger mamber that reprepents the human recognizeble partounbar. The integer pari-

mumber 15 the dise record ruzber correspending to the resl partnumber. To comvert en
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-nternal pmt-ﬂmbﬂr to & real partmmber takas enly on Slse reed, To get froma
real partnusber to an internal mrimmber we use an image manpel mester dete set with
no related detall date sets, Inm thlis csse, we teke advantege of the fast hoshing
algorithn provided oy lmage.

Thut is cur sysiem im & mut shell, T willi now ran & couple of our programs to
dezonatrate now we believe an interactive program should be wrltten for an online
environment. Any one who would 1ike to pae d@eete or talk in more depth may contaech

e fer 8 birde-of-a-festher asegsdon.



ﬂ

Fall L Crrertwsa "AT1law Rl

AN e TS il

c

STUYINYLS

SITHING LIVELNGD w

Tes Sa009 40 1500

pele 1 I B

YHINGD

WOt sINSSI
SLNAWLENray
S1413034
™ “BaNT L4vd 1Y L3G6 0HLNOD
ONILYWILSS “ DN
_ "0°5 404 MAISIH
& _
| —— SALVLS Wild
L m e 7 AMIMBNI
E ~ ;
= =
iy
= 1
= )
CIVRY "HVA 00T ¥
ONILHOATH b i - : .
BONYHH 0434 734 *SALYLS WOE i
“H"0 ¥ dOHS H3THG dOHS
=
z |3
o
A |8
SLA1303 5
JOHLHDY @ . LIS YILEVW)
§ JoYITIN | . SHIMHO N3O | ONIWNld | TNVH NO TANT Sl
SENLY1S S i N TH TEIBEY HOH $IW0LSNI
"AAM JEYHISENE [ EETNED
S1HE3Y
"G 1vd
Hound
dIAE
e

WILSAS INIWIDVNYW NOLLONG0Ud 053

pE—

S — R I et

HOES3 10k
LI LIEE 1]
23%S

30



