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Description of Quelity Application Arees.Feetures end Benefits: 

Application Arta Featura Benefits 

Incoming Inspection Displays inspection instNctions. Prioritize vendors. Rduce number of ftndors. and 
generates vtndor rating reports. increase vendor raponsiwnns to your 
control charts of defKt rates. ver.:lor quality demands. 
quality. 

Product Test: Manual and automatic on-line data • Optimize test process. Khedule calibrations. 
Electronic, Electro- collKtion. test procedure display. determine minimum number of readings necesn•, 
mechanical, final. Provides statistical monitoring of identify tester vs product defects. 
in-process. component defect levels and decision support • Reaction to statistically significant defect ratn. 

graphics and reports. • Production defect data available for correl•tion tl' 
manufacturing process data, identification of cilu~;-' 
of quality problems. 

History Tracking/ Audit On-line data collection of pertinent i. Resp<'nd to regulatory requirements 
Trail traceability facts, archived but available 

for recall to satisfy regulatory 
requirements. 

Statistical process/product On-line data collection from incoming • High. predictable yields 
monitoring inspection, manufacturing process, and • Lower production costs 

test areas. Statistical graphs/reports to • Reduced reworl.. costs 
monitor manufacturing proceu quality • Lower scrap levels 
and product defect rates. Comlation • Reduced labor content 
betwetn product defect data and defect • Accurate vendor quality feedback/correlation 
cause data allows identification of • Reduced cycle times and inventory levels 
specific defect causes: 
• poor workmanship 
• faulty material 
• weak manufacturing process execution 
• wrong manufacturing process definition 
• faulty product design 
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RATING -f • a' 

EVALUATION CRITERIA Supplier A Supplier B Supplier c Supplier D 
A B c D 

... 
e .. 
0 .. 

. Equipiaent type :r: • .. . Equip•ent cost 0. • • - lease .. 
• - purchase • c • - other ... 
c • . Required staff .. .... 
0 . Delivery date :J 

... . Sott.1are support • ... • • , 
. Available language • -,, ... ... . Supplier support in days • 

-syste• 

-progra••ing 

. Sales ottice location 

. Maintenance possibilities 

. Test facilities 

. Test t i111e in hours (tree> 

. Training facilities 

. Local conditions 

- Cli•at I heat 

- hu•idity 

- dust 

etc. 
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3.4. Relation between hardware/software for EDP (estimation): 

---------- ---------------+ 
100% I 

' HARDWARE 

50% 

SOFTWARE 

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 produc~s 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"). 



Hardware: 

Memory: 

Storage: 

Input: 

Printer 

Service: 

Expandability: 

Usage: 

Software: 

Support service: 

Cost: 

(hardware) 

COMPARISON PCs - MICROS - MINIS 

PERSONAL MICRO 

64 to 256 K 

(to 1 MB) 

Diskette: up to 

1 MB, Disk: ~0/20 MB 

to 40 MB 

1 CRT; soon 3 

1 30 - 60cps 

Contract, on site 

seldom avail. by 

serv. canp. 

Limited 

One fuction at a 

time; soon multiple 

Numer~us simple pak­

kages; but proven do- I 
cumented? I 

Manuals and training 

solve your own problem 

usi 2.000,-
6.000,-

I 

128 - 512 K; 

Disk: 10- 40 

+ MB 

Diskette back up 

1 - 4 CRTs, 8 max. 

120cps - 300 lines/min. 

Cont.~ct; on site usual-

ly avail. by serv. comp. 

Expandable 

Several simultaneous 

functions 

Far too expensive 

packages usually docu­

mented/proven; update serv.? 

On site installation 

+ later support 

usi 6.ooo,-
25 .ooo,-



Hardware: 

Memory: 

Storage: 

Input: 

Printer: 

Service: 

Expandability: 

Usage: 

Software: 

Support service: 

Cost: 

(hardware) 

I 
i 

l 

MINI 

128 K - l 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 

Nwnerous comprehensive, proven, 

documented packages, with upd~te 

service 

Extensive on site installations and 

full later support 

usi 25.000,- and up 
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4.1. Definition and introduction to software 

OPERATING SYSTEM 

PROGRAMME -
PACKAGE 

+ 

(SUPERVISOR, JOB 
AND DATA-MANAGE­
MENT, ETC.) 

COMPILER 

USER PROGRN'ME = 

MAKES THE OPERATION OF USER PROGRArf.tES 
POSSIBLE 

S 0 F T W A R E 

INTERPRETER 
(DIALOG} 

'\ SUBROUTINES 

DATA SECURITY 

PERIPHERAL INTERFACE 

ONTROLER 

~ 

APPLICATIONS 

STANDARD SELF 
MULTIPROGRAMMING 

MUL Tl PROCESSING 

' DATA-MANAGEMENT 

SOFTWARE MEANS THE TOTALITY OF ALL COMPUTER PROGRAMMES. 

PROGRAMME 
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User Terminal 

Oulput Reports 

Application Soltwa:e 

-Interactive 
Terminal 
Management 

41 

- Transaction Fields 
Processing .. L!'.!t:.::C:.::u::..:ri:.:,:tY~------t" 
Specifications c , .:E:.:d:..it:..S;:;.p::..e;.;c;.;i_li,;;.ca;.;t:..io,;;.n_s:..-_.r 

-Functional 
Algorithms 

-Al.l!omated 
Operator 
Interlace 

-Advanced 
Customization 

.g ~ 
~ 1----------r 
~1----------r 

Controller ------------------f'...::::::::::... 

Steps In •n On-Lint Trtnucllon 

Scrttn Editing St•;• 
• Read the Screen 
• Perform VPLUS/3000 Field Edit5 
• Perform Generalized Application 

Cata Type Checking 

Screen Exit 

Trensacllon Logic Processing St•ge 
• Execute Transaction-Specific Field Edits 
• Complete All Cata Valida!ior.s and 

Computations 
• User·D11fined Proeessin;i Spees 

U~date Exil 

C•t• Bu• Update Stag• 
•Update All App:ica!ion Cata Bases 
•Completion of Ap:;,:icanon Cata Base 
Upda~es 

Compltllon 
Exil 

• Prccess•n; Cor"."p!ete 

Non-HP 
Application 
Data Base 

Non-HP 
Application 

Diagram]. 

User-Entered Screen Dara 

Transaclion Edited Cata 
Ready for Data Base Update 

Final Data Base Update 
Record 

Diagram 2. 

Customer 
Program 

Code 

TypH of User Exit ProctdurH 

Data Validations. Conversions. 
end Ediling 

Specializec2 Fielc2 Processing, 
Update Exlernal File~. Serves 
IS I Flag 10 Turn on IMAGE 
Logging for Ex1erna1 Data Bases 

Verifies Successful Execul•on 
of !he Transaction and Ali User 
Procedures; Set\les as a Flag 
lo Turn 011 IMAGE Logging 



Appllea!ion 

Transaction 
Code 

Call to E•ll 

Continue 
Processing 

Table lookups 

1 Are Exits Enabled? 
Yes 

'-..>' 
Find Exit Name 

Is the E•ll Active? 
Yes 

~ 
Is the Exll P:ocedure 
Loaded? 

~ 

Execute 
Eidt Procedure 

Diagram 3. 

No 

Load 
Exit 
Procedure 

Advanced 
Cuslomizalion 
Data Segment 

Exit 
Tables 

Production Accounl 
Segmented 

library 
. (Pub. SL) 

Exil 
Procedure 
Cod• bil 

Segmenr 

l 
I 

I 
! 
I 
I 

I 

I 

I 
I 
I 
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Operational 
Planning& 

Control 
Systems 

EXAMPLE OF INTEGRATED MNS 

(S 0 U R C E H E W l E T T-P A C K A R D) 

Fadory & Plant 
Automation 

Administrative 
& Office Services 

Computer 
Aided 

Engineering 
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Example of a TELE-COMMUNICATION NETWORK <source Nixdorf-Computer AG.l 

Tetetex·.E"duur fci1.1ip1\1c.1r 
System 8860 

This Network System provides the user e fast electronic transfer of 

original documents betveen TELETEX and TELEX SYSTEMS. 

;'HE PUBLIC ELECTRQ~;!C '-'AIL AND ITS 0£VELOPMENT 

1800 - - -
Source : International 

1600 Data Cooper at ion 

1400 

1200 - - - -

1000 

I 
800 - -1- - - - -- - - -

oo:; 

I 

i -1-----
COM~ TER 

400 
___ J __ _ MAI LOOX SYSTEMS 

200 

1983 1984 1985 1986 1987 1988 
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VI. Annex 

The following pages will give an overall infonnation of one of the most im­
portant future integrated software packages called - CIM - _£omputer !.nte­

grated ~anufacturing. 

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: 

C o m p u t i n g 
s y s t e m 



I_ r·t 

'f 3 

ter-m1 no.i. o<:J ·-': 

C~E: 

CAF'F-': 

aided design. the vnde :;i DP 1 l c .:> ':. i or: Ot 

computer araohics to aes1on. 

Computer aided enqineer1ng. the wide application of 

svsteons corncut~r qra~n1cs t.o er.g i -

Computer aided manufacturing. the use of comc:•uter-

system in the manufactur1nq process. analysis 

C omt:• u t er aided process planning. a svstem which 

enables the planner to cr--eate. :;1mulate and 

moci1~v interactively the process plans. 

numerical control, 

.:Jf e ~ ec. t. r ·:Jr. 1 c 

qra~~~~ and for the contr--ollinq of ma=nine grouos. 

the m~st effective use of all resources involved in 

G~S: Dec1s1cn suppor--t svstem, tne appl1cat10n 

in supporting all deci:::1or:::. 

FMS: manufactur--ina system, :.J! t::out 

Gl: Group technology. cod1nq and J01n1ng oarts 1nto 03rt-

f,.:imil12:::. 

prc:1ce·::: • 

. J IT: 

c f 1 ; ·, ·· · :. 1 : t ' :: r · / r r:.j •.J u. l r- ~:· 'J ~ r Jr u r t:; ;j 1 J r: t 1 r:; r .• 



·--. 1·1anLl"t act Ltr l na 01anr.1na ano 

·5vstem. a cornouter- SUOOGr-ted 

tLtr-1ng in~orrnat.ion svstem. orovioinq p.i.ans 

~.no also control functions. 

r-1F:F: Manu+acturina resource olann1no. 

c1ent svstem planning all. r-esources 

integrated in the manufacturing oroce~s. 

PROCESS CONTROL: A system cont1-

nous operations or processes. 

OMC: Quick mold chanqe. 

cell 

c c.-.rj l r1a / mcrn l ti-· .. -1 nc:: c~.r .. j test 

the el~ctron1c1ccmp~ter-contrcl!?d ~a-

cl11nes in work cells. 

l n d l V l C LI <.:d det1ne-d 

Orl2 or more mach1~es •arouo 

of mach1nes1 and per~ons. 



ClM - ARCHITECTURE ANO DATA BASE: <source Hewlett-Packard Cc.l 

1. 'LA"T C0"lll0l 

2. 

CENTlll CO"TllOl 

CEll CONTllOL 

TRAlltS&CTION 'ROUSSINC 

STATIC" C:ll'ITllOL 

Tll~"S&CTIQI'> 
•S:OC!SS•I'>~ 

TOOL CONTllOL 

I-OST 

' 

LAIOll ACCOUNTING 
SY$TlM 

ETCHINC·AllEA 
tONTllOlllll 

.ADA,TIVE· 
FlEO UT£ 

CONTllOLLlll 

; 

METAL 
(VAPQllATIQN 

CHAICl[ll 
LOADING 

llO!OT 

·------i--------+------~·-····--

T[MPEllATUllE 
SlNSOll 

LOAD 
SENSOll 

POSITION 
SENSOll 

1.Computer Control: Hierarchical and distributed control architecture is required 

for all Computer-Integrated-Manufacturing Systems. This architecture increases both 

MINU!ES 

Si co,.os 

llESPCNSE T1M£ 

cOlllpu•ing and control efficiency. eases fault-findi"':I• and mal\es the system easy to modify. 

'L 'llP;IP;(; 

CISTIU!UTIO;i._ CUSTOM[ll FACTORY MASHll MAT[R!Al· CAPACITY· 
MANAC(M(NT ·- OAOEll - OROEll - ,ROOUCTtON - llEOUtREO ,._ llEOUIR[O 

l 
lNTRY (NTllY SCHlOULING PLAN NI NC rLAl'4NING 

~ ·-

I 
I 

I 
COlilllOl I 

.ACCOUNTS PUllCHA$1Nli INVlNTOllY 
._ 

PRODUCTION MAINTENANCE ...-- ll(CllVAIL( ..... - MANAC(M(NT ._ MANAG(M(NT .... .... MAN4C(1'1[NT 

(V'Lll&TIO~ 

ACCOUNTS LOT r11ooucnoN· DUALITY· .___ 
r&YAILI 

,_ 
CONTllOL - COST - OECtS10N 

MANA(;(W(NT M.UiA(;(M(NT 

I 

fXfCUTtOl'i I 
~--C(N[llAL MA'TElllAL MAHlllAL ACCESS '"""' n -- UOClll MCNITOll ANO MONITOll ANO - TOii ANO MONITOR ANO 

CONTROL tONTAOL NTllOL CONT llOL 

I I 
2, C!M-Da~" Rase: Oe:.ign, productior., manilg')ment and accounting ddta fo~ds the manufacturing data 

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

functions pM11ides the data control 11nd pro<:e•;sing tool, 
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The following pages showing the future developments of software 

packages and hardware systems. The future aim is to produce tor 

computer application the next generation of: 

- circuits (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 i~ software costs are expected. 

Ten years after microprocessors were Invented, personal com­
puters using them as processing engines began to penetrate b;JS/. 
nesses In a big way, So signilican(Ts this_ phenomenon that In ty,.o 
years the value of personiJI computers sh!pped to·businesses 
worldwide will surpass the value of general pur~e mainframes 
shipped. The rapid rise of personal computer shipments has not 
only thrown the computer industry into a tizzy, but it piomises to 
alter f0tever the way businesses conduct their data processing. 

Sourct: lnltma:ionM Ca~ Corpotalioll 

•. •t 

Simon 
Shipped 

$50 

$10 



SOFT~ARE DEVELOPMENT FOR PERSONAL COMPUTERS 

The proliferation of personal 
computers has permitted 
great economies of scale in 
software development; 
dozens of programs have sold 
in the hundreds of thousands, 
a handful have sold over a 
million copies. But despite the 
basic demand, the personal 
computer so.'t.vare 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 son­
ware business-in a mix that · 
changes all the time. 

Worldwide PC 
Packaged 
Software 

Bi:tion 

$15 

$10 

$5 

1984 1985 1986 1987 1988 1989 

1983 Market Share 
$1,260 MilllOft 

MSA (Peachtree) 2% 

Ashton-Tate 3% 

Digital Research 4%~ , 
v.sieorp 4" I 1 
lotus 4% : I 
Microsoft 4 % -- 1 . 

MicroPro5% ___ I 
Commodore 5% ____ _,t 

Apple 5% -----



Figures below showing the budgeted'investment for research 
and development or \be new so called "Supercomputer"in the USA. 

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

National sience Univers.+ Corporate Total 

Foundation States contribut~ 

Cornell $ 22 s 12 $ 95 s 129 

Univers. of 
Illinois 44 22 50 116 

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. 




