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Synopsis
This report examines the currently implemented
computerised batch production control system as

developed by Skoda at their computer centre in Plzen,
Czechoslovakia.

From this two alternative hardware systems are suggested
to support the further development of this system for
interactive running on a pilot scheme basis at one of,
or a number of, Skoda’s factories in the Plzen area.

This equipment will also be necessary for Skoda to
fulfil 1its obligations to the Consultancy and Training
Centre on Maintenance and Production Control Systews in
Metallurgy and Engineering - the NTCTC.

Skoda Production Control System Study z
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Int roduction

The initial draft of this report was written following a
one month field investigation by a team of three 5SPM
consultants at the Skoda Computer Centre in Plzen, and a
number of meetings with INORGA staff in Prague.

The final text of the report was oroduced following
meetinas in Prague and Plzen with representatives of
UNIDO, the Czechoslovakian Federal Ministry of
Metallurgy and Heavy !Zngineering, INORGA, Skoda, and
SPM,

A schedule of work in the production of this report is
shown in Appendix G.

The author wishes to thank all concermed for the
excellent help and co—operation given to the
investigating team by the UNIDO, Federal Ministry of
Metallurgy and Heavy Ewnagineering, Skoda and INORGA
specialists, and aporeciation of the amount of effort
they had to make to weet the tight deadlines for the
enguiry.

Scope

Following briefings by INORGA and Skoda on previous
UNIDO projects, and the oroposed functions and
timescales for the establishment of the Consultawcy and
Training Centre on Maintenance and Production Control
Systems in Metallurgy and Engineering, the field
investigation visited the proposed pilot plant in Plzen.

Several meetings were held with the Systewms and
Technical Group at Skoda and their current comwmputing
facilities were studied.

From information thus gathered an outline sizing of the
pilot scheme was made in terms of computer and manpower
resources. An attempt was also made to identify the
hardware reguirements for Skoda to provide an interface
with the NTCTC.

Two configurations are detailed within this report. One
configuration will meet the reaguirements of the Pilot
Plant as seen, while the other is based on a wmore modest
costing., This latter configuration will not cope with
the proposed Pilot Plant and will require Skoda to
identify a smaller plant to "fit’ within the capability
of the covwfiguration.

The report contains a description of the Pilot Plant;
the program suites comprising the current oroduction

Skoda Production Control System Study
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control system; strategies and full specifications of
hardware, software and services to establish a pilot
scheme. Also enclosed are projected performance figures
for rumnming the proposed Pilot Plant data on the current
Skoda hardware and projected ideas on deployment of
terminals within the S5koda plant.

Skoda Production Control System Study (=S
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General Conclusions

The Pilot Plant visited would provide an excellent
opporcunity for Skoda to int roduce computerised
production control into their operation, but the
existing computer hardware is too overloaded to enable
develoowent of the oresent batch systems to fulfil this
role.

A decision will need to Lbte taken auickly on the
enhancevent hardware to enable Skoda weet the deadlines
at least for their part in the NTCTC projpect.

There will be several benefits to Skoda, and the NTZTC
resulting from the implementation of computerisad
production control. Firstly there is the potential to
improve overall efficiency. It 1is anticipated tthat
computerised control will bring about:

- an increase in production capacity leoading by
up tc 10%

- a decrease in waterials and spare parts stocks
by up to 20%

- a notable improvement in product guality

- a notable enhancement of maragement capabnility
of mid- and high-level decisior makers at
plant, corporation and central Government
authority levels.

Secondly, 1t will enable the NTCTC to establish a centre
of excellence on Production Control Technology which is
relevant to the Czechoslovakian heavy engineering
industry.

8koda Production Control System Study 7




G2 R R S T BN D T BN S BN A a B T e

Systems Project Management Limited

Project DP/CZE/80/001 Final Report — Jan '84

Pilot Scheme

In addition to the immediate requirement to provide a
computerised Production Control System (PCS) to control
the work in the selected Pilot Plant, the Skoda
Productien Control System must fulfil its part in a
Nationwide Czechoslovakian Network of Metallurgical and
Heavy Engineering Systems all linked to a central system
in Prague. Diagrammatically this can be represented:

Federal Ministry of Metallurgy
and Heavy Engineering.

INDRGA Institute

Prague
IBM370/138

I

I

I 2 Km

I
Skoda I East Slovakian
Plzen I Iron Works(VSZ)

100 Km NTCTC 700 km

ICL1903T/0dra——~——————- Data Bank--——--—————- IBMX70/14%5
Enhancement I

I
Production I Maintenance
Control I 8 Km Management

I

I

Research Institute of Technology and
Economy in Mechanical Engineering
(VUSTE)

CAD/CAM

The central system is based at the INORGA Institute and
will be wused by the NTCTC to maintain a database of
information relating to developments on the contributing
systems.

Via links to the central systewm the NTCTC will be able

to support its training and consultancy with its future
clients.

Skoda Production Control System Study a8
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Proposed Pilot Plant

Location
A Heavy Machiwnery plant - Zavod Tezke Strojirenstvi,
comprising three separate workshops contained within

one of Skoda’s main Plzen factory comolexes, has been
selected as the pilot plant for the computerised
oroductisosn plamming and contvrol of single piece and and
small batch mechine parts manufacturing.

Two of these workshops are each established in adjacent
Yuildirngs — onre being concerned with heavy engineering
orders, such as rolling wills, while the second handles
lighter enaineering work.

The third workshop cowmprises two adjacent buildings -~
the lavoger building being devoted to the manufacture of
gearbaxes and the swaller building to the assembly of
textile machinery gearboxes and small gear oroduction.

Layout

The three wmain buildings of all three workshops are
similarly laid out - the eaguipment and machinery in each
being of a size approoriate to the scale of its
ooeration.

Overhead cranes and rail transport facilities are
available for the material and parts movement, assembly,
celivery arnd dispatch.

The unit involved irn the manufacture of swall gears etc.
- being corcerned with batch oroduction of swaller
parts, does rnot have, nor need, such eguipment.

Fach building is equipped with supporting tool &and
swares stores, and a number of shopo floor adwinistration
it s.

Machinery and Operation

Zach workshoo i3 eguipped with nuwerous heavy to swall
drills, nuvwerical control tools for precision
nariufacture and other eauicwent depending on its
particular operation.

Large <eingle ovarts under manufacture are labelled with
their individual part rnumber and assigned a card. This
card contains details of the order number, and the
various manufacturing arocesc<ces recuirced to produce the
finished 2art. This card travels with the part around

Skoda Production Control System Study 9




—

Systems Project Management Limited

Project DP/CZIE/B80/001 Final Report -~ Jan 84

the workshop until the finished part is placed in a
firal assewmbly / disoatch area.

In the workshoo concerned with the manufacture of small
gearwheels etc., the layout and machinery are typically

laid out for large batch production.

Sub-Cont racts

A feature of alli workshoos is their participat:en in co-
pzerative work with other workshops. In other words,
carts are made as sub—contracted in, and out of, the
workshoo - the future cowputerised control system will
“ave to cope with this type of ooeration.

Contrel

_—— . e i

Some of the gear oroduction is contrelled by the use of
comouter nroduced Ootical Character Readable cards;
while all other orcduction is controlled by conventional
clerical methods.

——— ——— - —— emema fmem A e mee e e e e o e ————

Product Tyoes

- Rollinec Mills 75 % of productien

- Gearboxes, Sugar Mills etc 25 %4 of proguction
Orcders 1000 per annum

Parts 2000 per order maximum
Job Processes 2.5 per part average

Skoda Production Control System Study 10
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The computerised control of single piece and small batch
manufacturing at the Skoda factory can be seen as four
distinct sub-systems. These systewns are partly
imolewented in batch mode and have the following general
functions:

The function of this system is to break any given order
down into 1ts cowponent parts which are then typed
onto deocuments suitable for subseguent entry into the
existing Skoda cowputing facility. This data is entered
via an Optical Character Reader Device.

The function of this sub-system is to reac the order
data via the Doptical Character Reader System; to
validate and correct this data and ultimately to convert
the order data into the detailed Job processes to be
scheduled on the factory. The material reqguirements of
the orcder are also produced by this sub-syste:.

This sub-system firstly schedules the detailed jobs
wittiin any Order to meet specified Order ‘(owmpletion
dates, and subseaguently loads these onto the reguired
plant resources.

This system reads a file produced by Sub-System 2 which
details the material reguirements of individual orders.
This system subsequently provides a magnetic tane file
for Sub-System 3 which details wmaterials delivered and
available within the factory.

Sub-System 2 and Z are mow amplified to agive & wmore
detailed picture of their function and size.

Skoda Production Control System Study 11
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Dverall this Sub-System breaks down into three major
suites:

- Order Entry and Validation
— Order Breakdown into Job Processes
- Production of Job Cards

In total, the entire Sub-System comprises some 211
individual Cobhol programs and 238 systems utilities:
sorts etc. The average program size is in the ovrder of
JZK words.

Performance

To oprocess orders on current hardware for the oproposed
pilot olant - about 1009 orders per annum for rolliwng
mills, gear boxes, cane sugar mills etc..The entire
Sub-System could take, for sowe orders, approximately 24
hours of dedicated machine time from the time of order
entry to the time of output of the final Job Cards for
the order.

However, in normal use, this orocess is spread out over
a period of 4 to &€ weeks depending on order size and
cther machine usaage.

Data Volumes
The pnilot plant orders can cowmprise from 20 up to 2,000
parts. For all orders in a year it represents 160, 000
parts or 400,000 individual orocesses to be scheduled on
the factory.

Skoda Production Control System Study 12
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This, the first stage of the Sub-System, is responsible
for the reading of orders - in the form of the complete
parts lists created from documents submitted to an
Optical Character Reader System.

The parts submitted are verified and entered onto a

Parts Disc File for the order. Material reguirements
are output on Optical Character Reader documents which
in turn are dispatched to Stores — who are responsible

for their subseguent delivery to the production units
concerned. Listings are produced to idertify anmy errors
with the data which are then cleared via corrections
submitted through the Optical Character Reader System.

Finally, a tape file (a copy of the Parts Disc File) is
producec ‘together with various listings. This tape
forms an input to the next suite.

Printer Volumes

There are some 33 Print Files oroduced by this suite of
wiiich S50% relate to auxiliary reports and error
mwessages etc.

Skoda Production Control System Study 13
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Parts Disc File

File Size 39 million words.
File RAccecs

Record Size 51 words

Record Key Serial No.
where the serial number
derived from look—-un table
of Serial Nuwmber VS Part
Number.

Record Structure

Header
Serial No.
Order No.
Part No.
Weight
fluality of Material

Indexed Seguential

Final Report - Jan '84

Number of Materials in Batches

Number of Batches
Drawing Number

Part Name

Part Description
Additional Description

Batch Data:
Batch Descripotion
Batch Nuwber
Delivery Time
Number of Pieces
Price
Material Code
Type of Units
Normal Material Value
Actual Material Value
Etc.,

Skoda Production Control System Study
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This suite serves two main purposes:
- Maintenance of a Master Parts Process File.
- Conversion of Parts into Individual Processes.

The total nparts to be processed are provided by the
first suite 1in this Sub-System (Orders Entry and
Validation) and are matched against the Master Parts
Process File on Drawing Number.

Successful matches are expanded and sent to a wmagnetic
tace file. Mismatches are identified and a hard copy
listing oroduced. Corrections are made via Optical
Character Reader input and appropriate reruns made.

This procedure is repeated until an acceptable breakdown
of Parts to Processes is achieved.

Listings are produced tn show the final process
structure of each part, and the file of pDrocesses is
made available to the next suite.

Master Parts / Process File

This file is maintained within this suite via changes -
or rew product data, entered from documents read by the
Optical Character Reader System.

The Structure of the File is:

File Size = 56 million words
File Access = Random

Record Size = Variable Blocked

Record Structure: Header 26 words
Dperation 16 words
Text 20 words
+ other.
RAccess : Records are located via a directory

of disc location to Drawing Number,

Skoda Production Control System Study 15
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From the tape file produced ir the previous suite -
containing all processes connected with any given order,
this suite sets up a corresponding disc file of Job
orocesses with j1ob times and rates added.

Dotical Character Reader documents are produced for all
jobs and a listing of all Job operations is wmade
sunmmarised against each part in the order.

Printer Volumes

In total the Job Card Suite and the Order to Process
Suite produce over 75 different print files of which
S0% are connected with auxiliary and error reports.

Job Card File
File Size
File Access
Record Size

1% million words ,
Indexed Sequential ’
22 words fixed

i

Reco~d Key Serial Number
where serial number 1is derived
from a look-up table of Order
Nuwber/Part Number against Serial
Number.

Skoda Production Control System Study 16
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This suite reguires two main inputs:
— File of Job Cards (Produced by Job Card Suite)
- Taruet Cowmpletion Date

The initiation of a run of this system does not
necessarily follow immediately after the creation by the
nrevious Sub—-System 2 of the Job Card File.

In fact, it is understood that local statutory
regulations recuire the Job Cards to be available - at
the latest, 3 months before work is actually loaded onto
the Plant. Once Skoda Managewent reguire an order to be
scheduled they supply a target cowpletion date for the
order. Given this date, the system will begin to
cschedule all processes so as to weet the reauired date -
the actual availability of plant arnd factory resources
are ot considered at this stage.

The resultant output of this system will be a hard cobpy
orinter listing showing the reguired compoletion of all
orocess Lo weet the cowmpletion deadline and a similar
file on disc. {Production Schedule File).

Production Schedule File

File Size 24 wmillion words
Approximately 1.5 Year Forecast.
Index Segquential
Variable Length

Order No/Part No/Batch No.

File Access
Record Size
Record Key

Record-Structure
Fixed Header (Part Descripotion)
Variable - Process
Average record length 120 words.

Suite Run Time

On current equipment a typical run will take 60 minutes
of dedicated machine time for processing about 40,000
records. This will make 1.2 disc reads per part and 1
disc write access per part.

Skoda Production Control System Study 17
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The main input to this suite is:

— Production Schedule File (From DOrder Scheduling)

Available P! .nt Capacity

On—1line Materials File (From Stores)

Completec Job Cards (From Factory Plant)
The system oroduces two major outputs:

~ 10 day shoo floor loadinas

- 4 wmonth shoo floor forecast.

Both these outputs are listed and the 10 day loadings
retainec on disc store.

In total about 48 different print outputs are available
of which S0% are comnected with auxiliary and error
reports.

200 records

Indexed Seguential

100 words

Workshop Number/Work Place
Number of Men

Number of Shifts

Number of Overtime Hours
Average Wages

File Size

File Access
Record Size
Record Key
Record Structure

File Size

File Access
Record Size
Record Key
Record Structure

200 Records

Index Seaguential

1000 words

Workshop Number/Work Place
Number of Men

Number of Shifts

Number of Overtime Hours
Average Wages

(1 record per 10 calendar days)

Skoda Production Control System Study 18
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On current equipment a typical run will take up to
dedicated hours for 50,000 operations.

will use 1 disc read and disc write.
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It is presumed that for the Skoda system to provide a
sultable interface to the NTCTC, it must be sufficiently
ecuipoed firstlv to meet the oroduction control
reguirements of the selected pilot plant.

In this respect there are several deficiences which make
the current system inadequate for tha daily, on-agoing,
control of the oroposed pilot plant. These have been
observed by the Skoda EDP staff frcm their experience in
running their system to control opreoduction 1in a
locomotive plant — which incidentally provided the baesis
of the nerformarnce figures enclosed within this report.
In order to run the additiornal workload for the Pilot
Piant a rnumber of deficiences with the current system
can be identified arnd cdetailed in S areas:

-~ The need for interactive terminals

- Current System Loadings

- Current System Age

— Need for Further PCS Apolication Develoowment

- Need for Further EDP staff

These cdeficiences are now amplified.

Skoda Production Control System Study 20
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Since the current svstem has no netwaork of terminals
deployed within the factory, it has to rely on the
return of combleted 1ob cards to be notified of anv
completed work. These cards are in fact used for payroll
ourooses and have to be processed in batch at fixed
intervals of tiwe to suit the payroll.

Hence when the information reaches the Production
Control Systewm it is too old to enable the system make
realistic forecasts of shooflonor loadings.

Material Availability

This particular sub-systewm inout to the proposed oilot
scheme 1.e. a wagnetic tape file of material
availability on the shoo floor, suggests that - as with
the 1ob cards, the data orovided wil! not be up to the
minute. There is a need to orovide this information by
interactive terminal input.

The wvast majority of input,changes or amendments to the
system’s data base are via an Ontical Character Reader
System. This may be acceptable in sowme circuwstances for
the input of laroe volumes of data, but is very

cunwbersome and slow for the correction of errors or the
entry of swall data volumes.

it is considered that this would become a major
bottleneck in the daily rumning of a oroduction control
system and could be remwoved by the introduction of a
terminal system.

Presently the Production Control System, as described
above, runs on a near twiri ICL-0DRA configuration. Full
corfiguration specifications for this and other existing
ecuioment are set out in apoendix A.

Deficiences with this can be listed:

- the entire configuration is run operationally Z4
Yoilrs per day for 7 days per week.

- the worklioad 1is mixed and the machines have no
spare capacity to dedicate time to the running of
the production control system - 1t must be
maltinrogrammed with other work.

Skoda Production Control System Study 21
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- to oroduce the vital 10 day shoo fleer loadinas
forecast there i1s a reguirement in the order of &
hours dedicated wmachine time. Under current
computer loadings only one run within any 10 day
gserioc 1s nossible.

In effect the current system is fully utilised and
cannot soare the capacity to allow the running or
development of the PCS.

Current System Rge

By the time the Production Control System does live in
1386 sowme of the existing hardware will be over 10 years
oid. This will almost certainly create unwelcome
oreblewms of spare parts and support, and hence the
reliability of the service that the EDP departwent can
provide.

Focern ecuioment 1s reqguired to enhance Skoda’s
computing facilities to avoid such potential oproblems
and orovide a full suoport to the Pilot Plant scheme.

Currently this stage of the system 1is produced by
converntional clerical methods. The total oparts content
of any order is eventually typed onto documents whiich
are subseguently entered into the comoputer controlled
stages via an Optical Character Reader Systew.

Comouterisation of this stage could make significant
savings and 1improve the general operformance of the
initial stages of the currently iwmnlemented systewm. This
aspect would also be of interest to the NTCTC.

Need of Further EDP Staff

To implemvent the PCS for the selected Pilot Flant it is
estimated that an adcitional 36 staff in various skill
classez will be recuired, These are detailed in the
section of the report concerned with the strategy to
provide a full PCS for thz selected Pilot Plant.

To enable the existing angd future staff be effective in
their oparticular role in running the PCS system, the
adcitional training and consultancy services recomwerced
witvin this regort will be reguired.

Skoda Production Control System Study 22
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From the shoofloor and wmanagement point-of-view the
availability of an accurate 10 day production schedule
is paramount to the acceptability of the system as a
means of oroduction control. If anything it 1s important
to aim to produce shorter - say a 5 day forecast, to
optimise the use of the factory resources.

The use of the existing eguipment wonld result in:
— Imaccurate and out—-of-date short term forecasts

- No ooportunity to make several re-runs of plant
loadings Just before issue of the fimal loadinas.
Thus the eliminatiaon of any errors of mis-recorded
information ur last wminute shoo floor chanages,
woulc not be possible

- Inability to accurately optimise the use of factory
resources which could result in idle time and waste
of olant and wmanpower.

Conclusion

It was considered that the existing ecuipment as in
current wuse 1is — or would be, too old., too slow and
overloaded to provide a suitable base for the projected
piiot schewme.

Skoda Production Control System Study 23
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It follows from the previous section of this report that
a development strategy needs to be derived to overcome
the deficiences inherent in the current system. This
strategy wmust have realistic objectives and commitwment
by all concerned? Management, Pilot Plant, EDP
Department, NTCTC etc..

The strategy must also take into account a number of
factors which will affect the PCS5 at all stages of its
implementation. These factors can be considered under
the following headinas:

— Systems Develooment

Performance

Connectivity

— Terminal Network

It is noted that the ivwplementation of the PCS will take
a number of years and will be constrained by financial
and other practical considerations. To this extent it is
envisaged that the hardware to support the system will
be installed and developned in distinct stages and should
take advant age of the availability of existing
peripherals, terminals and software apolications. The
sossibility to replace such retained resources by new
ecuipment in the future will also be reaguired.

m this context the strategy should aim to use egquipwent
whalch can provide:

— Compatibility with existing CPU’ s
— Peripheral switching with existing CPU’s

- Systems and Applications Software compatibility
with existing CPU s

~ Portability of Applications Software

- Future replacement of any retained peripherals
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Performance

The success of the PCS implewentation at Skoda is
dependent on the availability of a o2owerful central
arocessor.

It can be seen from the summary of anticipated system
loadings detailed in Aopendix B that the critical Plant
Loadings Suite would reguire & hours dedicated machine
tive on existivg harcware.
Future eauipment will be recuired to run this suite
several times In any day and at the same time support
the on-line systews of the PCS - in this way Skace
Fanagement will have the opzortunity o 2rovide accuraie
and meaningful shoo-floor loadincs.

Connectivity

Tae allow for financial constraints 1% is a3
that future hardware will be able to conn=ct with

Existing Disec Backing Storve

Existing Terminals

Dther existing perisherals

\

CMER oroduced fewrminalis

Alse to enable the system ogerate ir congunction with
the central NTCTC systenm in Prague *ithere (3
requirement for IEM connectivity.

o
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' Alternative Configurations
Since it is & reguirewent of this report that
alternative systems of different ievels of

l sophistication be studied, two objectives are

considered:

l - Skoda to make available a full scale
computerised on—-line Producticn Contvol
facility for the proposed Pilot Plant by

' December 198€.

- Skoda make ava:ilable a subset of the total

’ PCS5, by December 198E& but probably for a plant

' smaller than the one currently selected.

For each objective an outline strategy is examwmined to
clear away the present deficiences anc install & total
system which will produce:

- Timely and accurate short term forecasts

- Inwmeciacy of data collection and chance

The strateogy for each objiective is set out in terms of:

- PCS Function Supported

!
|
|
‘ - Hardware orocurement
l - Software reguirements
- Services
I - Impleventation Milestornes/ imescales
- Manpower recuirements and recrultment
|

- Finance

l - Tivescales

Skoda Precduction Control System Study 27




® Systems Project Management Limited

Alnencices 8,B, and D are relevant to thils sectiorn.

In ovder to overcome aresent cifficuities with  the
oroductiorn of short fterm factorvy logadings and cata
coliection, twne final configuratiorm shown 1 Holencix D
w_.ll De reguired.

i sort tRis comorisest

- Main Processor (800 Wips and 4 Menabvte Store)

- 300 rMegabvites of Exchangeable Dise store

- 5 Magnetic Tame Lnits
2 _ine Yrinters

- 3 NVduls and I Matrix Printerse for Svstewms
cevelcocoament

Pilot Pl
Srinters

e

nt Based WVcdu's and 8 Matrix

a mirntimun final configuratior and will

This  reoresents
iv instaliea bv SestemiIer 1985.

nees o 2e ful

To allow for tne twree ghases of t e systems
imylenentation: training and cesion (19847,
cevelooment (198Z), firnal 1mo.ewentation(iS98E), it is

r
troucnt thaat a onased celiverv oT the
coune taske olace — tnese are cdeta:llied

full comTlauratior
1rt Apoerncix D.

The Uhtectives arc Terminal Functilons for each onase  are
L ooun IEL0W.

1
in

nee nrower ofF tThe Jrocessor 15 set at anoroximatelv tiharee
times  tne  dower of existing ecuioment to enable the
Jhant cagings Suite to ne run two or three tiwmes i any
cday - fogerncl 3

1ix B cives a suwvary of loadings under
i Coin such circunstances 1t seews
orie  Full run could Se macde v any L0 cayv

Rogenc:«~ B figures are used to auantifyv the oserighera:l
e ment .

e bEcmlnal enviranment has beern chosen to  wmeet t e

o - wEEs IS T TS I I D B N B B Y O e el Ew
}

rec ol revents detairled 1n PAonendix © - this orincroally
will eravle information to be collectec on—lire from the
Bylnt D ant oy comnileted 100% and material
avAaliaslliiltyr  and wioll &llow on—line correction fto  the
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system data base for work in other suites i1in the taotal
system.

Terminals are also included for general systewms support
anc ceveloowent.

System Reguirements

There are a number of advantaces to systems developwent
and 1imolementation if the operating system on the
orogosed configuration is able to emulate the operating
system of the existing machines.

Firstly the systewms, oroagramming and opevaticns shtaff
wotld bHe working in a fawiliar envirvonment. Not only
would there be imwediate savings 1n trainirng and suosor:
services, but a rapid transfer o€ workx ornto the new
machine could take olace anc ceveloament work started
almost immecdiately.

Secondly, the database structures mnow i1n use coulc als
be used without the neec of a file conversion exercise
Further cost savings may He possible by transfervin
some operiphercals from the old machine to the new.

Thus the sreferred strategy for sofiware is to obtalin a
system supporting emulation of the existing oazerating
system but sroviding the recuired overall power 2 800
Kips.

The other software 1is identified frowm the system
reguirements detailed in Appendix E.

Given that the above hardware and software is selected
and installed the services shown below will rneed to be
orovided during the life of the oroject.
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To Provide Initial PCS Develoopment System

To provide the NTCTC Education and Training Supooort

To provide Full Imdlementation of Sub—-Systewm & in
the I Workshops of the Pilot Plant.

To oprovide Implewentation of Sub-System 3 Order

Scheduling in all 3 Workshoos and 4 Month Factory
Loadinas

To bprovide Implementation of Sub—-Systewm I Ten day
Factory Loadings in the BGearbox Workshico only.

To comdlete PCS on all Workshoons includinag Sub-
System I Factory Loadings

To orovide Decision Support Facilities to Skoda
Mariagement
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Proposed Function Phase Phase DPhase

4 - -
i P =

1. Management Input to Computer
(40 000 Characters/month)

*Short term (10 day) Loadinas
Engquiry (Start Date/End Date)
- Gearbox Workshop Only *

*Short term (10 day) Loadings
Enguiry (Start Date/End Date)

— All Pilot Workshobps *

*Due Date for Orders *

*Cngineering Change *
2. Plant Information to Computer

#0n-line Delivered Materials *

#Process Completion for Job Cards *

*#Some Standard Listings to Shopfloor *

*#Short Term Loading - Gearbox Plant *

*#Short Tevrm Loading - All Pilot Plants *

#Sub—-Contracts Information *

*0Order Status Report *

*Total Current Works Loadings *
| *#0Orders Forecast (Start/Enc) *

*Available Capacity at Specific *

Workshoo Location
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Services

The following table itemises the services that would be
required from either a system providing emulation or a
system requiring full conversion.

Service Emulation Conversion
Training Student Weeks Student Weeks
- Operations 4 a
- Cobol - 30
— File RAccess - 20
- Communications 30 0

- — Interactive Cecbol 15 15
- Production Control 16 1€
- JCL - 20
-~ Engineerinag 80 a0
Total Training I;; ;;;
Management Visits 4 man—-weeks 4 man-weeks
Support
- Operations 2 man—weeks & man—-weeks
- Systems/Programming 2 man—weeks & man—-weeks
- Engineering 26 man—-weeks 26 man—weeks

Total Support —;6 man-weeks _;5 man—-weeks

It should be noted that for a system without an
emulation capability full conversion of the current
Production Control System would be regquired - this is
estimated to be in the order of 10 man-years or more.
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The following summarises the system development milestones:

Activity 1984 1385 1386
Phase 1

Hardware Procurement by March

Hardware Installed by December

Engineering Training by December

Systems Training by Lecember
Support completed by June
Interactive Production December
Control Desiagn Complete
Jan Dec
Implementation of Desian HKRNHHHHHN KR KKK N AN
Jul-Dec
Phase 2
Hardware Procurement by December
Hardware Installed by Sept
Engineering Training by Sent
Systems Training by Sept
Management Visits by Dec
General Support by Dec
Factory Testing NHXRKHX
Phase 3
Hardware Procurement by Sept
Hardware Installed by Jun
! Engineering Training by Jun
Systems Training by Jur
Management Visits by Dec
General Support by Dec
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In addition to current staff, it is believed
following mwnew staff will be required to implement
system and provide the wnecessary on-going support
maintenance to both the Pilaot Plant and the NTCTC.

Skills 1384 1985 1986 Total
Pilot Plant - (S 6 12
Operators KA 3 - €
System Designers S - - 5
Programmers s 5 - 10
Engineers 2 1 - 3
Totals 15 15 6 36
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Objective 2: Factory Loadings on Small Plant by Dec 1986

Appendices A, B, and E are relevant to this section.

Hardware

The assumption here is that a smaller pilot scheme than
the one currently envisaged is undertaken, and
interactive systems development takes place primarily on
the order scheduling and plant loadings. A further
assumption 1s made that the two suites that undertake
this work can be detached reasonably easily from the
rest of the system and run independently o1 a scparate
machine - logically this seems reasonable.

This separate machine is postulated in ARopendix E and
comprises:

- Main Processor with 350 Wips Power

- 360 Megabytes of Exchangeable Disc Store
- 4 Magnetic Tape Units

- 1 Line Printer

- 4 NVdu's and 1 Matrix BPrinter for Systems
Development

- 8 Pilot Plant Based WVdu’'s and 2 Matrix
Printers

With this option it would be necessary to select a Pilot
Plant whose resources could be scheduled by the machine
in a run—-time of not more that say & hours decicated
machine time and whose database could be contained
within the configuration specified in RAppencix D.

Most probably this option will involve conversion work
on the programs and files associated with the Order
Scheduling and Plant Loading Suites - it ig unlikely
that emulation facilities will be available. However a
machine whose architecture resembles that of the
existing Skoda equipment may reduce the conversion
effort to some degree.
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Services

The following table itemises the minimum services that
would be reguired to support this option:

Service

Training Student Weeks
~- Operations 1

- Cobol 2

k

~ File Access

- Communications 2

.

- Interactive Cobol

w“

Production Control

- JCL >
- Engineering 22

Total Training 37
Support 2 man-weeks
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The following summarises the system development
milestones:

Rotivity 1384 1985 1386
Hardware Procurement by March
Hardware Installed by December
m Engineering Training by December
Systems Training by December
Support completed by June
}
Interactive Production December i
Control Design Complete |
Jan Dec
Implementation of Design KX K KKK XK HHHHRHAXK
Jul-Dec i
Factory Testing KXKXKRX
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In addition to current staff, it is believed
following new staff will be reqguired to implement
system and provide the necessary on-going support
maintenance to both the Pilot Plant and the NTCTC.

Skills 1984 1385 1386 Total
Pilot Plant - € 6 12
Operators 1 - - 1
System Designers 2 - - 2
Programmers 2 2 - 4
Enaineers 2 - - 2
Totals 7 a8 6 21
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Conclusions

! A rmuwber of conclusions can be identified from the study
of the Skoda Production Control System. These are as
foliows:

1. The existing rcombputer eguinoment is inadeauate to
orovide a convincing control system for the Pilot
Piant visited.

e There 1is no terminal network to record uwup—-to—-the-
minute data from the shop floor.

S Thevre are mno terminal facilities available to
supoort an interface to NTCTC, av 15 the future
dav—-to-dav working interface with NICTC clearvly
cefinec.

4. The central orocessor deoes not have the power to

cooe with the demands of forecasting or schneduling
shoo floor loadirgs, under current loadincs.

S There is a shortage of staff to cevelop the current
batch control svstem to orovicde the intervactive
facilities to control the Pilot Plant and to fulfil
the suonort role exoected by ANTCTC. The staff
stiortage comorises: 12 Pilot olant Operators: &
Central Machine Ooerators: 5 Svstewm Desicrers: 10
Programmers; 2 Ergineers.,

E. The existing comouter ecuioment is fullv loaded and
coes 1ot have the soare casacity to allow fuil
develooment of the current baten svstem to
1t roduce interactive running.

7. The aresent staff have built w2 corsiderable
exoerience in develogoing the oresent batch control
svstem and have tested the system iv the control of
a locomotive nlant.

8. There 1s & working batch control system from whilch
an interactive system can be ceveiliooed.

3. The Pilot Plant visited is well rurm anc organisec
anag woula orovide an excellent oosorturity for
Skoda to 1rnt roduce computerised control anc
plammning.

10, The preserit batch system is only sartially
imblevented.

11. The future iwnlewmewtationn of Orders to Parts,

Material Controel and the oossible interface to
CAD/CAM svstems have not at this stace beer
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investioated in deoth.

12. The use of an emulation capability on any future
computer system is a highly desirable feature to
save on implementation costs.

13. In the event that a full system as detailed in
Qpoendix D cannot be made available, a much smaller
pilot olant must be selected to match the computer
resources as detailed in Aopendix E.
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Recommendat i ons

10.

11,

As soon as possible aaree objectives and scope of
Pilot Scheme, prepare and commit to appropriate
work plan.

As soon as possible confirm finally selected Pilot
Plant.

Closely involve the wmanagement of the selected
Pilot Plant from the outset and obtain their
commitment to the scheme. Arrange a cuitable
familiarisation programme for them including visits
to similar sized organisations whe have implemented
computerised PCS systems.

Aoree and place an order for suitable eguipment
based on the configurations set out in the
appendices to this report.

Follow the timescales, recruit and take the
services detailed in the report.

Rgree with the manacement of the Pilot Plant on
staffing and training arrangewents for terminal
operators and carry them out.

Aoree with the Pilot Plant Management the sitirg of
the factory terminals and the procedures to be
adopted for recordina shop floor data.

Train the shop floor terminal operators in the
agreed oprocedures and explain them to the shop
floor workers involved.

Endeavour to make contacts and share ideas with
companies with similar operations to Skoda - the
management visits can be used to further this.

Where possible, and if necessary, involve external
expertise for advice and guidance on the factory
aspects such as: involvement of factory personnel,
training, factory testing and acceptance, day-to-
day running procedures and interfaces, wuse of
interactive terminal technigues etec..

Involve external expertise for development of ideas
for a totally integrated production control system
including, for example, Order to Parts Breakdown,
Material Control, or possible CAD/CAM systewms
interfacing.

Formalise the future working relationship with
NTCTC.
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Quantity Type Description
1 19037 Main Processor 128 Kwords
1 281z EDSE0O Disc Controller
4 2815 €0 Megabyze Disc
2 MTSI04M Maagnetic Taoe Controller
3 pTIMm 9 Track Rolish MTU' s IEK CHS
4 1973 Macrnetic Tane Units
1 2101/1 Card Reacer 1000 C9M™
1 CN32S Card Reacer (Foiish) 900 C7M
2 DWZZ2S Lire 2rinter (Polish) 1:iC0O Low
1 2430 Line Printer 1500 LPY¥
p 1915 Japer Tale Reacev 1000 CBS
1 1525 Paper Tane Punch 110 CPS
1 7330 Scammenr
= MDS 1200 Modews
1 7302/19 Rewiote Terwinal Controller
& VTZ000 2000 Character VDU’ s
1 HCB180 Remote “arc Cooy Zrinter

N
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Quantity Type Description
b 1305 Main Processor 160 Xwords
' 1 281z EDSE0 Contreoller (ICL?
5 2815 €0 Megabyie Disc (ICL)
¢ 3 PT3 Magnetic Taoe Units 96K CPS
g BTIM Magrnetic Tape Lnits 26X CPAS
1 210172 Carc Reacer (ICL) ZCO0 CPM
1 CR3Z5 Card Reader 300 C2¥
3z DW304 Line Printer 110G LOM
! CDT3ZS PTRP 1000/110 £B5
4 S7100 VDU (Videoton)
1 - Local ICL VDU
2 MTEI04M Magrnetic Tape Contraller
! J85G67801 Local VDU Contvoller
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Current Skoda Scandata Optical Character Reader

Scandata Ootical Character Reader
PDRPB with 22 Xwords

Ooerators Conscole

7 Track Magrnetic Tane init

9 Track Magnetic Taze Unit

P Fe b 4 pa
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Redifon Seecheck

Anpex 30 Megabyte Disc Unit
7 Track Magnetic Taoe Units
9 Track Magnetic Tape Unit
Centronix Printer

Video Terminals

Live Printer &£00 LPM

- J:-\ P il AR U % |

l B

Skoda Production Control System Study A

wh




-_—-

Systems Project Management Limited

—

Preject DP/CTE/80/001 Final Repert - Jan "84

Skeda Production Control Systes Study Bt




® Systems Project Management Limited

Preject DP/CIE/80/001 Final Repert - Jan "84
1 H
I Predicted Pilet Plant Loadings On Current I01/Ddra Equipaent I
I I
[ IDedicated Mareal Main Min  —1Line Printer Usage—— Cobol Other Max Ne H
[Suite [fan Elapsed Stere Disr PS5  Lines Other Lines Pregs Systes NU's MU
[ [Tise R Tise Files  Reperts (*000) Reperts (*000) Pregs = Files !
[ I{Hours) (Days) (KBytes) (MBytes) Lire I
[ [ I
10vder Entry 1 120 156 47 & 106 9 I
I [ I
10vder Precesses | 24 30 126 4 450 100 5 B 1
I I h 18 105 145 I
1Job Cards I 126 52 I
I I [
I0rder Scheduling] 1 20 135 I
[ I 10 2% 150 24 10 N4t 5 5 1
IPlant Leadings [ 6 20 1 1
1 1 1
ITetals I3 40 1032 68 108 60" 108 110 28 2M 10 60 1
I I I
Coasents

1. Dedicated Run Time is the estisate of run times if only the Production Control Systea were ruming on the machine.

2. Norsal Elapsed Tiee is the aporoximate tise taken under norsal operating cenditions with other work loaded on the
sachine.

J. Main Store is the average progras size.

4, Main Disc File refers only to the main file associated with the suite. In normal ruming it is estimated that
between two to three times more on-lime disc storage is required for intersediate and other workfiles - space aust
also be allowed for the operating systes, the future NTCTC use and contingency for breakdowns.

S. Max MTU OnLine states the nuaber of magretic tape units reguired for the program which requires the largest nuaber
of sagnetic tape units.
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- Deyceived Future Interactive Terminal Lise

- DOilot Plant Terminal Functions

- Locatien of Termirals 1n Pilliot Plant
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Perceived Future Interactive Terminal Use

No I No ILocation Modems:

Z z Usage VdusiPtrs! N -
B e I Tmmm e I B
Live M T Iz LB D N =R
“Running Iters oer monis i . T z z
Z z n . . . z
- T400% Dut out CDhara- o I i M :
N lcters 2T montn z i z : I
ZSupport Ilinteract:ive Svstem I 8 I I I Comouter: £
IMainten— ISugoori, Yaintena- I . i Svstewms I z
lance Iyice anc Develoz — 1§ H I Centre  C A
I for uwo to 26 I I i I H
T T T h Y
I e B e J————— z
INTCTC IDatanank Lind L4 = IONTCT z 301
ISupport I I : i I I
i z I I I I I
I——————— I—mm e e Il I———— i
*Total B I 301 11 1 I 8 i
T T T T T T ]"
e A e e e — e e e et e o e J._____J.____J- __________ A

— aasl GEE GE G OB B B B O OO o =

bt

b

n =

ot M

[Tt

4 ot

s ]
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) Pilot BPlant Terminal Functions

; Proposed Function

' (40,000 Characters/montn)

#Stort fTerwm (10 day) Loadings
, Zyvouiry (Start Date/End Date)

#Due Date for Orders
+Zngcineering Chanae
‘ 2. Plant Information to Computer

*0n—1ine Delivered Materials

*Jprocecss Comaletion for Joo Cavds

*Some Stancard Listings to Shoofloor

5 *¥Short Term Loadina
i #S5ub~Contracts Informatlon
*Ivrcer Status [esaort

*7otal Curvent Works lLoacince

*TJrders
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VDL 5
2l ant Production Control =
Sthoaftloor Pyoduction Contrpl <
Ergireering Office Z
WC 4500 811
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Dption 1. Hardware-Software-Services

e SR e e e e e T e D e o e s e . S . . S s S G o —
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With this ootion, it is envisaged that the current
ecuipment, software and services will be enhanced in
three mainr phases to coincide with the general
tiwescales of the i1mplewentation of the oroduction
control aoolication at the broposed oilot olant.

The general tiwetable for the PCS develoowent is known to
be:

Activity Starting and Completion
Dates

Developwent of PCS Concent. 10/83-6/85

Procurement of eauipment re- 1/84-7/85

cuired to enhance additional
canacity.

Developwent and installation of 1/84-12/86
sroblem—oriented software pack—
age for Pilot PCS including:

- Order Plammina/Processing

~ Capacity Plarming anc Balancing

- Short-Term Production Scheduling

Testing of System. 7/85—-12/86

Irternal Evaluation of the Pilot 9/85
Apslicatiorn.

Jvenaration/Dissemination of 7/85-12/86
Documeritation ot Pilot PCS for

Using in the Framework of NTCTC

The specific hardware, software and services are detailed
herewitht
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ltem Description Qty Estimated
No. Price($)
1. Main Processor with 450 Kips 1 165, 000
Power and 1.5 Megabyte Main Store.
Za Evmulation Feature 1 14, 000
Z. Exchangeable Disc Drive of 100 4 78,000
Megabyte storage capacity
4, Magnetic Tape Unit (9& or &0 1 17,000
KCS)
Line Printer 900 Lines oer Minute : 29,000
E. Cluster Control Unit 1 7, 000
7. Video Display Unit S} 13, 000
8. Matrix Printer width 132 Charac- A 5, 000
ter Positions and speec 200 Cha-
racters per second
2. Perioheral Interfaces etc. 1 5, 000
Total Hardware -~ Phase 1 333, 000

=
I Ja
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I Hardware Specification - Phase 2 (Enhancement to Phase 1)
l Delivery Date: 1385
I I1tem Description Bty Estimated
No. Price(s)
l 1. .S Megabyte store enhancement 1 a8, 00
L Exchangeable Disc Store Control 1 30, 000
I Unit
Ja Exchangeable Disc Dirives of 100 4 78,000
I Megabyte storage capacity
4. Magnetic Tape Drive Control Unit 1 32,000
l S. Magnetic Taoe Drive 300 Kbps 4 84,000
€. Magnetic Tape Feature NRZI 1 4,500
' 7. Peripheral Interfaces etc. 1 20,000
8. Line Printer 900 Lines per Minute 1 29, 000
l 2. Mainframe to Communications Inter—- | 8, 000
fare
I 10. Modems and Cables 1 21,000
I i Rewote Video Display Unit 3 9, 000
2. Intelligent Distributed Cluster 1 2%,000
Control Unit with own Video Display
' Unit and 20 Megabyte Backing Store
132, Intelligent Workstation fcr Dist- & 24,000
I ributed Cluster Control Unit
i4. Matrix Printer 122 Character Posit- 3 4,500
ions and speed of 120 Characters
I ner second
l Total Hardware - Phase 2 375, 000
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l Hardware Specification - Phase 3 (Enhancement to Phase 2)
| Item Description Bty Estimated
No. Price(s)
1. Main Processor Uograde to Provide 1 210,000
800 Kipns Power
2. 2 Megabyte store enhancement 1 30, 000
3. Intelligent Distributed Cluster 2 50, 000
Control Unit with own Video Display
Unit and 20 Megabyte Racking Store
4, intelligent Workstation for Dist- 12 48, 000
ributed Cluster Control Unit
I Matrix Printer 80 Character Posit- S g, 000
[ ions and soeed of 120 Characters
| ner second
\ Total Hardware — Phase 3 343, 000

Skoda Production Control System Study D3
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Other
Peripherals
ICL/0dra
Vills s
ICL/0dra
Card Reader
ICL/0dra
7502 Systea
\ 10L/0dra
. eessssaie Disc Units
ICL/0dra

! Peripheral

‘; MTU Switch Q Q " NTU
9%/60 KCS ] Kbs

) Phase 1 \ Phase 2

4

4 x EDS10C
Enhanceaent CPU Phase 1
800 Kips
4 Megabytes

: 4 u EDS10C
Phase 2

\

AN

Cluster Cluster Cluster Cluster
Control Control Control Control
Phase 3 Phase 3 Phase 2 Phase 1

b3 N st 3 3 W Bhase 3 $ 3 A Bhase
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System Services - Phase 1

The following sub-contractual consultancy, and software
services are reguired to support the Phase 1 Hardware
Enhancement :

Current Machine Operating System $75, 000
Emulation Software

High-Level _Lancuage Combpilers

Communications Software

Total Consultancy, Services $75, 000

The following sub-contractnal trainina services are
reguired to supoort the Phase 1 Hardware/Software
Enhancement

Engineering Training: 30 student-weeks $41, 000
Systems Training: 10 student-weeks 14,000

This will provide training where needed
in such tooics as: Cobol, File Access,
Communications, PCS, JCL etc.

Total Training $355, 000

It is assumed that the costs of students accowmmodation and
subsisterce are included within these costs.

Skoda Production Control System Study D6
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System Services - Phase 2

The following sub-contractual consultancy and saoftware
services are reaguired to support the Phase & Hardware
Enhancement :

Fiull Native Machine Operatina System $75, 000
with Current System Emulation

Total Consultancy, Services $75, 000

The following sub-contractual training services are
recuired to suoport the DPhase 2 Hardware/Software
Enhancement :

Evgineering Traininag
Systems Training $100_, 000
Management Training

Total Training $100, 000

This cost will be inclusive of accommodation and
subsistence expenses. The training will be used where
needed in the same topics detailed under this headina in
Phase 1.

Skoda Production Control System Study D7
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The following sub-contractual training services are
recuired to support the Phase 3 Hardware/Software
Ernhancement @

Erngineering Training
Systems Trainina $135, 000
Managewment Training

Total Training Services $135, 000

This cost will be inclusive of accommodation and
subsistence exoenses. The trainina will be used where
needed in the sawme tocics detailed vnder this heading in
Phase 1.

Skoda Production Control System Study D 8
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Opotion Z. Hardware-Seftware-Services
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) Ootion Z. Hardware-Software-Services

| S 2rvLsacec that the eculowent,
ST Tma ill b= used to Zrovide a wmore
: that zvrooosed under Dotion 1.

= 0 ion 1s to suoolv a system which

oA v for running the sub-system 3,

l geccridec in this reoort, on a much recuced pilot plant -
for may, Zear arocuction scheduling and loadings only.

vetem should be celiverec as early as possible in
o erable conversion of the sub-system to take place
iz Lwxacined *trat emulation facilities of Skoda’s
be =0 easily available with
whose architecture resemoled the

labie. This woulc helo to
_____ T and trainivic costs.

-

b
[T
vo S

“hoIL
s
=
m

0
(]
IM
ct
b
ot
m
il

t
i
i1
I
5

)

il

i

3

r

k3
N
!

Skoda Production Contrel System Stucy E 2




|

Systems Project Management Limited

Piroject DP/CZE/80/001

Hardware Specification

- .- TR
Yoot h Py N
) = LR S I [
= o B [ - -
Rl e s S S e
. N =L L I

ih

Total Hardware

Final Report - Jan

- 4 y
R R 32, SN
o 8
ST
ey b
I L
juat) it R
& ot
e
- -
. -
Ty
.
[
-
Tz e
4
i
Sy
T -

763, 600

Skoda Production Control System Study

'84

m
w




® Systems Project Management Limited
' R Preject DP/CIE/B0/001 Final Report - Jan 'B4
4x MY
60 Kbs
! & x EDSRO
‘ Chu
f——
' Line Line 350 Kips
Mr Mr 1.5 Megabytes
900LPM | 900LPM
Phasei | Phase2

)
\

\

\

Cluster Cluster
Control Control

—

4 x Workstations 8 x VDils 3 x WUs
2 x KCP 2 x HCP
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‘ List of Participants
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Schedule of Field Activities

Followina the arrival of the SPM staff on the 7th
November 1983 the bprolect activities oroceeded as
detailed beiow. In order to weet the timescales set for
the bproject both week—-end and overtime hours were worked
and both field and home based activities were run 1in
parallel.

Wk Activity Location Consultant

i. UNIDO Briefina. Prague Wolstencroft/Carlisle
Initial Skoda Hard- Prague Wolstencroft/Carlisle
ware study.
Study of Previous Praague HWolstencroft/Carlisle
UNIDO Project Papers. Prague Wolstencroft/Cariisle
Initial Meetings with Prague Wolstewncroft/Carlisle
Skoda Representative. Praaue Wolstencroft/Carlisle

2. Technical Discussions Plzen Wolstercroft/Carlisle

with Skoda Specialists.

Detailed studv of Papers Plzen Wolstencroft/Carlisle
Relatina to Skoda PCS5.

Initial Recording of

Material into Word- Howe Carlisle + Typist

Processor.

Briefina Bumford Home Wolstencroft/Bumford
J. Technical Discussions Home Wolstencroft/Bumford

with Production Control

Specialist.

Preparation of Possible Praaue Wolstencroft/Bumford
Hardware Configurations.

Continued Entry of Mat- Home Carlisle + Typist
erial to Word Processor.

Preparation SPM Report Praocue Wolstencroft/Bumford
on Skoda PCS and

further aueries on the

PCS.

Meetina with UNIDO Prague Wolstencroft/Bumford
Reporesentative.

Initial Hardware/ Prague Wolstencroft

Software/Services Cost
Evaluation.

4. Visits to Proposed Pizen Wolstencroft/Bumford
Pilot Plant.
Technical Discussions Plzen Wolstencroft/Bumford
with Skoda Snecialists.
Writing Draft Reoort. Home Wolstencroft

Entry Draft Report into Home Wolstencroft + Typist
Word Processor.
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I S. Revision of Draft Prague Wolstencroft
Report.
Technical Discussions
I with Skoda and Ministrv Prague HWolstencroft
Representatives .
Entry of Revisions Praaue Wolstencroft
I to Word Processor.
Printing Draft Rebort. Prague Wolstencroft
Delivery of Report to Vienna Wolstencroft
I UNIDO.
6. Final Review Jan '84 Prague Wolstencroft
- First Full Meeting Prague Wolstencroft

with UNIDO, Inoraa,
Skoda, and Ministrv
Representatives.
- Amendments to Report. Prague MWolstencroft
- Entry of Amendments Pracgue Wolstencroft
into Word Processor.

_ Final Full Meetinag Plzen Wolstencroft
with all Reoresent_
atives.
- Printing and Issue Home Wolstencroft + Typbist

of Final Report.

Skoda Production Control System Study G 3







