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2.1

. Norkcenter and routings |

é-:m requivesants plamning

. Control of work tn process
-wah&dﬁuuﬁq
.Jhiﬂﬂyhnﬁq

Respective flow chart:

work orders

{
e

fle="]

capacity
requirsments
plan

schedul ing

1

work order

routings shop Floor
md dispatching

Tabour and

equipment
requirements

standerd prioritized
production queue
cost Tist

in-process
control

input/
output
analysis




e Stanmder & proguvct costinn evetem wdelermination of
duct ceoztse b computer::

. Meteri:eal costs

. Latouar costs

. Overnead costs

. Lontrol parameters:

. Froceszs code selection
. LLevel code selection
. fArceprted percent ot difference
. hNumber o+ accepted errocrs
. F+tective datas

%

. Guneral informetiors

Frert o smolection criteria:
. Fazrt number
. fccount number
. Froduct line

. bork cenler

The ztazndara product cozting inouwd Jouvtoort
. Cozt edit report
» fozted 11l of material
. Froduct  coszt sheet {(per product

wifn0.e product:
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&.3. MATERIAL MANAGEMENT/ INVENTORY CONTROL

Stock control:

Stock planning
Stock recording
Inventory
Stock inquiry
Stock valuation

Statistics for stock

General ledger integration

Information flow chart:

— L3 ]
Inventory Material Purchase Material
balance issues and je—————» order requirement
management receipts tracking planning

[N 1 ?
Parts and Work Material
bills of » order priority
material control plan for
[ all parts
routings standard
and product standard
workcenters > costing [~ costs for
all parts
Master pro- Rough out
| duction resource
scheduling planning
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DATA FLOW CHART OF MAINTAINANCE AND REPAIR

VENDORS Issues/ » Interface
) P
] Receipts General
‘ Ledger
Purchase Inventory
—
Order Control
Tracking
' Preventive
Maintainance
Work Scheduling
Spare
Order
Parts
__>
catiliue/’ Control - Work plans
Equipment
Task ‘ and Work
Scheduling » Order
Statistic $
Craft Maintainance
Scheduling and
Repair
Graphics
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Chert for oualit* . manaoemsnit:

DATA COLLECTION
AUTOMATIC MANUAL

a B V

VALID. CF TRANSACTION

!

MAIN-FRAME COMPUTER < DATA BASE > ARCffES

(]

SEARCH CRITERIA
+ ANALYSIS

[ ]
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FARETO CONTROL SCATTER- HISTOGRAM REPORTS
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Description of Quality Application Areas Features and Benefits:

Application Area Features Benefits
Incoming Inspection Displays inspection instructions, Prioritize vendors, reduce number of vendors, and
generates vendor rating reports, increase vendor responsiveness to your
control charts of defect rates, ver:dor quality demands.
quality.
Product Test: Manual and automatic on-line data » Optimize test process, schedule calibrations,
Electronic, Electro- collection, test procedure display. determine minimum number of readings necessa~
mechanical, final, Provides statistical monitoring of identify tester vs product defects.
in-process, component defect levels and decision support » Reaction to statistically significant defect rates.
graphics and reports. s Production defect data available for correlstion to

manufacturing process data, identification of caus::

of quality problems.

History Tracking/Audit
Trail

On-line data collection of pertinent
traceability facts, archived but available
for recall to satisfy regulatory
requirements.

s Respend to regulatory requirements

Statistical process/product
monitoring

On-line data collection from incoming
inspection, manufacturing process, and
test areas. Statistical graphs/reports to
monitor manufacturing process quality
and product defect rates. Correlation
between product defect data and defect
cause data allows identification of
specific defect causes:

» poor workmanship

s faulty material

o weak manufacturing process execution
» wrong manufacturing process definition
» faulty product design

» High, predictable yields

» Lower production costs

» Reduced rework costs

o Lower scrap levels

o Reduced labor content

s Accurate vendor quality feedback/correlation.
» Reduced cycle times and inventory levels
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WORKSTATION MICRO- OR PERSONAL COMPUTER (PC):

Microprocessor

Memor;§:9

Input /Output

@

Monitor

D

Harddisk / wWinchester

(built in-

or extern)

Electricity (plug)

J

%)

Communication -

Electronic

2

il

Net working

Example of architecture of microcomputer/PCs (busconcept-connections with plugs):

B U S
Yerking CPU *External *External #Data %Service
processors central memory memory transfer || processcr
processor (storage) {storage) processor | keyboar? |
B with monitori

(* Peripheral processors)




COMPUTER ARCHITECTURE

MEMORY

Bussystem Program
w
O
CPU-Central Processing g
o
Unit E

=z Data
- —
I
Micro -
Processors
Input /

w
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w Cutput
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Peripheral Devices
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EVALUATION CRITERIA

Equipment type

Equipment cost
- lease
- purchase
- other
Required statt
Delivery date
Sottware support
Available language
Supplier support in days
-system
-programming
Sales otftice location
Maintenance possibilities
Test facilities
Test time in hours (free)
Training facilities
Local conditions
- Climat / heat
- humidity
- dust

etc,

Supplier A Supplier B Supplier C Supplier D
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3.4, Relation between hardware/software for EDP (estimation):

P it
|
HARDWARE ,
|
I
|
50%" !
I
|
|
|
I
SOFTWARE :
i
t ' |
1960 1970 1985 1995

As shown above the costs of software reach almost the costs of
hardware, or the costs of the hardware between 1984 and 1986 will
be 20% and for software 80%, which stresses the importance of soft-
ware.

This trend can only be sopped when a 100% compatibility bet-
ween several EDP products has been achieved. The pre-supposition
is ar agreement between the EDP producers on the standard of the
installation of microprocessors and the operating system (see

"UNIX/XENIX").
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COMPARISON PCs - MICROS - MINIS

PERSONAL MICRO
Hardware:
Memory: 64 to 256 K 128 - 512 X;
(to 1 MB)
Storage: Diskette: up to Disk: 10- 40
1 MB, Disk: 10/20 MB + MB
to 40 MB Diskette back up
Input: 1 CRT; soon 3 1 - 4 CRTs, 8 max.
Printer 1 30 - 60cps 120cps - 300 lines/min.
Service: Contract, on site Cont. act; on site usual-
seldom avail. by ly avail. by serv. comp.
serv, comp.
Expandability: Limited Expandable
Usage: One fuction at a Several simultaneous
time; soon multiple functions
Software: Numerosus simple pak- Far too expensive

Support service:

Cost:

(hardware)

kages; but proven do-

cumented?

Manuals and training

solve your own problem

Usg 2.000,-
6.000,-

packages usually docu-

mented/proven; update serv.,?

On site installation

+ later support

Usg 6.000,-
25.000,~




.

MINI

Hardware:

Memory:

Storage:

Input:

Printer:

Service:

Expandability:

Usage:

Software:

Support service:

Cost:

(hardware)

128 K - 1 MB and up

Disk 40 - Disk/tape back up
4 to dozens

300 - 1200 lines/min.

Contract, on site by manufact.

or serv. comp.

Very expandable

Simultaneous multiple functions
Numerous comprehensive, proven,
documented packages, with update

service

Extensive on site installations and

full later support

usg 25.000,- and up




ace - —

39
IV.SOFTWARE

4.1. Definition and introduction to software

OPERATING SYSTEM + USER PROGRAMME = SOFTWARE

PROGRAMME -
PACKAGE

(SUPERVISOR, JOB » MAKES THE OPERATION OF USER PROGRAMMES

AND DATA-MANAGE - POSSIBLE
MENT, ETC.)

SOFTWARE

SUBROUTINES

/

yUAGE \

COMPILER INTERPRETER DATA SECURITY
(DIALOG)
PERIPHERAL INTERFACE
ONTROLER
APPLICATIONS
-~
STANDARD SELF
MULT I1PROGRAMMING
PROGRAMME
MULTIPROCESS ING

DATA-MANAGEMENT

SOFTWARE MEANS THE TOTALITY OF ALL COMPUTER PROGRAMMES.
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Advanced
Customization

L
Job Schedules
Uid rocessing Specs
‘\O ~ > -
¢® Configuration
WS essages
2o ysiem Vaiues
Application Software > _~Data items
: eports
".‘r"e‘::ﬁ;'l“ Output Screens

Management

Input SCreens

Layout
— Transaction Fields P 4
Processing - ecurily 7
Specifications - Edit Specifications
User Terminal — Functional -_S' - g ‘
Algorithms 'oa N /
— Automated S A— 0
Operator Application Dictionary w
interface V,
Forms K\o—/
Output Reports —Advanced File
Customization
Controlter Dors Base
: Non-HP
Application
Customer
Program
Non-HP Coce
Application .
Data Base .
Diagram1.

Steps In an On-Line Transaction

Dats Passed

Types of User Exit Procedures

Screen Editing Stage
o Read the Screen
» Perform VPLUS/3000 Field Ecits

o Perform Generalized Application
Data Type Checking

Screen Exit [

Transaction Logic Processing Stage
o Execute Transaction-Specific Field Edits

» Complete All Data Validations and
Comgputations

o User-Defined Processing Specs

I User-Entered Screen Data

Data Validations, Conversions,
and Editing

P

Update Exit |

—>

Dats Base Update Stage
» Update All Application Data Bases

» Completion of Apclication Data Base
Upcales

Transaction Edited Data
Ready for Data Base Upcate

Specialized Field Processing:
Update External Files. Serves
8s 8 Flag 10 Turn on IMAGE
Logging for Exiernal Data Bases

Completion [

>

Final Data Base Upcate
Record

Verities Successful Execution
of the Transaction and Al User

P

Procedures; Serves as a Flag

e Precessing Complete

to Turn Off IMAGE Logging

Diagram 2.




Application Advanced
Customlzation
Controller
Advanced
Transaction Customization
Code Table Lookups Tadle Dats Segment
1 Are Exits Enabdled?
Yes
No
Cali to Exit / "\)'

2 Find Exit Name Tadie Loohups Exit
Tables
Return from Exit \ v
No
Continue 3 Is the Exit Active? _://"" Losav I
Processing Yes
v E";:’P Production Account
it Proc. Segmented
Exit In SL

4 Is the Exit P:ocedure _J Lidbrary

Loaded? No . {Pudb. SL)
Yes h
Exit

Bulfer

¢

Exit
Procedure
' .
Compteie Execute Code s Exit .
Exit Procedure . egmen
Load |1
Exit
Procedure

Diagram 3.
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\ EXAMPLE OF INTEGRATED MNS

(SOURCE HEWLETT-PACKARD)

- >

Administrative
& Office Services

Factory & Plant
Automation
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Example of a TELE-COMMUNICATION NETWORK (source Nixdorf-Computer AG.)

Telex-Network

Telelex-Enduser Equipment
Systern 8860

This MNetwork System provides the user a fast electronic transfer of

original documents between TELETEX and TELEX SYSTEMS,

THE PUBLIC ELECTRONIC MAIL AND ITS DEVELOPMENT ;

1804 = ~ — 4 = == 4 - o e - - { - -~}

Source : International

1600F = — —~ b -~~~ == —~F ==~} -= -4

Data Cooperation

14004 = = = + = = = = = = 4~ - — -} - — - 4
12009 = —~ = =fe = = = 4 - = = —
1000 = = — o4 = = = =}= = =
800 — -~ — - -—— - e — - =

COMPY

6004 = — = - e om efp wm cea em B T B e I

MATLBOX |SYSTEMS
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VI. Annex

The following pages will give an overall information of one of the most im-
portant future integrated software packages called - CIM - Computer Inte-
grated Manufacturing.

Note: CIM should never be a loos colleciton of datas and technologies but
as system that integrates them all. The integration of datas is the key to
realize the great benefits of CIM.

CIM - description:

The six elements of CIM are:

Group

Technology,

CAD
Computer
Aided

Design

Manufacturind
Planning
Computing and Contro

systemn

Robotics

Automated
Materials
Handling

Computer Aided
Manufacturing
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'3

terminoiogy:e

Cal:  Computer airded desian. the wide applid

1|
by
1t
-
(]
3

ot

computer graphics to aesign.

CRE: Computer aided engineeraina, the wide application ot
compuTer SV STEems and camputer grasznics To engil-

neeri~I znzlvsi=.
CaM: Computer airded manufacturing, the use of computer
system 1n the manufacturing process. aralysis

CAFE: Computer aided process planning, a sSvystem which

enables the plannar to create, simulate  anc
modl+y 1nteractively the proceszs plans.
Thie Lomputear pumericsl control, the uzs of ela2chnronic
Cromses s S computerzs +or the cont-ol ot
irail e Dyistr:-uted rumerical -—onbrol, the =2 of i
computers for the distrizufion ot oro-

qranc=z and for the controlling of machine qrouvos.
[afe DpEtroootion vresourcs olanomtina, & LyETET T DU arniao
the m-et effective uvse ot all resgurcss involved 1n

th procoction preoceszs and proouct gizt-ibution.

Uerisimm zupport =ystem, the applicaticn of mimputh 2
techncicagy 1n supporting all marnage~-1al decizions

making process.

FMS:

Fle:a

w

le manufacturing system., word cells wnthout
humar 1 abour,
GT: Group technology. coding and Jeiming osrts anto oart-

familiszs ba

n

msd orn similarities 1n thzir  orodaaotlon

e

procexz

Y
.

JIT: Ju

Wl

t in time production asyvztem, for tre minimissatyon

af 1rneorntiry reguires for production,




7Y
- 1Y = Y Manutacturing  piannina ana COnLroi
i svsrtem, a compucter supparred manutac-
Turing 1ntormatlion svstem. pProvioing gians
ana also contral tunctions.
\
FMRF 3 Manufacturing resource planning. an etfi-
cient system for planning ali resources
integrated 1N the manuftacturing process.

PROCESS CONTROL: A system providing automat19n“+or conti—

nous operations Or proceosses,

MG Ouick mold change.

WCDF 2 Wor b ce=ll device Oroaramming, O8T1o6.
codinga/smoni B 1ng and  test ot orogrannss
tor  the eleoctromics/oompurer-—controliosd ma-

WORE CELL: =1g 1ndivicual det+1ned product:on CENTET .
cons=:sting of ons or more machires (groun

ot mMAachinez’ and per=ons.
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CIM - ARCHITECTURE AND DATA BASE: (source Hewliett-Packard C2.)

1. | PLANT CONTROL
HOST wEERS
82TCH PROCESSING
1
I T 1 ]
CENTER CONTAOL k! 3 4 2
LINE UNE TEST LABGR ACCOUNTING pAvS
CONTROLLER CONTROLLER AREA SYSTEM
TRANSACTION PROCESSING } ’ ‘
¢ v I
r
CELL CONTROL +
PLATING-AREA ETCHING-AREA WOUR
CONTROLLER 1 “CONTROLLEA OUAS
TRAKS&CTION PROCESSING T
K
STATION CONTAOL MINUTES
PHOTOAESIST ; GIFFUSION ADASTIVE: ME TAL LOAING
4 FEEQ RATE EVAPQRATION
ChANBER . FUBNACE CONTAOLLEN CHAMBER RosoY
TRANSALTION
SRDCESSING
: v - SECUMUS
YOOL CONTAOL
10a0 | [rasmion] | TEmPERATURE LOAD seeeo | | pressune] | woao | | rosimion
SENSOR| | SENSOM SENSON senson| lsenson] | sewson | [senson] | sewson G
N
REAL-TIME PROZESSING
RESPONSE TimE

1.Computer Control: Hierarchical and distributed conirol architecture is required
for ali Computer-Integrated-Manufacturing Systems. This architecture increases both

compu*ing and control efficiency, eases fault-findiny, and makes the system easy to modify,

2. PLERKING
CISTAIBUTION CUSTOMER FACIQRY MASTER MATERIAL- CAPACITY:
l—— GRCER GROER PRODUCTION RECUIAED REQUIRED
”‘”‘5‘”‘”fj ENTRY ENTAY SCHEOULING PLANNING PLANNING
CONTROL
ACCOUNTS INVENTORY PRODUCTION MAINTENANCE
] MecevanE ] ] PURCHASING MANAGEMENT | | MANAGEMENT [ ] MANAGEMENT
fVALUATION
ACCOUNTS o1 PRODUCTION: BUALITY.
S — c \ et SION
pavasLt conTROL MANAGEUENT MANALEMENT
EXECUTION
CENERAL MATERIAL MATE RIAL PROCESS FACILITY
—-1 \e0cEA MONITOR AND MONITOR AND MONITOR AND MOMITOR AND
CONTAOL CONTADL r CONTROL CONTROL
J

2, CIM-Data Base: Design, production, management and accounting data fecds the manufacturing data

base for a real-time electronic mode of the CIM environment, Application software for each of these

functions pravides the data control and processing tool,
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The tollowing pages showing the tuture developments of software
packages and hardware systems. The future aim is to produce tor
computer application the next generation of:
- circuit§ (micro-chips) which are much smaller then
those are used in computers of today.
- increasing the memory capacity of todays systems(laser-
disk based memory etc.).
This will conduct a decrease in hardware sales price, but at the same

time an increase in software costs are expected,

Billion
Shipped
. $50
Yen years aller microprocessors were Invenled, personal com- f
puteyrs using them as processing engines began to penelrale busk Cw . _,é
nesses In a big way. So significan{is this phenomenon thatin two T
years the value of personal compulers shipped lobusinesses ISk
worldwide will surpass the value of general purpese mainlrames R
shipped. The rapid rise of personal compuler shipments has not & X
only thrown the compuler induslry inlo a Lzzy, butitpromises lo ._.J ; 15
aller forever the way businesses conducl their dala processing. SR <o
| Personal Computers gg%":a
rsonal L
In Business Q*’},
Source: International Cata Corpocation P ) .3

AT
- ~ -
A aiy
L..%l..:‘r;_: '

1982 1983
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| SOFTWARE DEVELOPMENT FOR PERSONAL COMPUTERS

The proliferation of personal

computers has permitted 1983 Market Share
great economies of scale in $1,260 Million
software development:

dozens of programs have sold

in the hundreds of thousands,

a handful have sold over a Billion
million copies. But despite the $15
basic demand, the personal
compulter soltware business
is not an easy one to master.
It exhibits some of the charac-
teristics of book publishing,
some of movie making, and
some of the traditional soft-
ware business—in a mix that
changes all the time.

]
\

MSA (Peachtree) 2%
AshtonTate 3% —J
Digital Research 4%
VisiCorp 4%

Lotus 4%
Microsoft 4% —meee—
MicroPro 5%

Commodore 5% ;
Apple 5%

Worldwide PC a0l
Packaged e
Software 3
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Figures below showing the budgeted ‘investment for research
and development of the new so called “Supercomputer"in the USA.

Five year budgets (1985-1990), million of dollars (US$):

P

National sience Univers.+ Corporate Total

Foundation States contribut¥

Cornell $ 22 $ 12 $ G5 $ 129
' Univers. of

Illinois Ly 22 S0 116

Princetown 70 31 - 23 . 124
Univers.of
California/

San Diego 60 25 15 100

$ 196 $ 90 $ 183 $ 469

Data: Participating institutions

*Figures represent each center's goal for cooperate contributions,
including the value of equipment and personnel donated by com-
puter vendors.
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