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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 its obligations to the Consultancy and Training 
Centre on Maintenance and Production Control Systems in 
Metallurgy and Engineering - the NTCTC.
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Int roduct ion

The initial draft of this report was written following a 
one month field investigation by a team of three SPM 
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 produced following 
meetings in Prague and Plzen with representatives of 
UNIDO, the Czechoslovakian Federal Ministry of 
Metallurgy and Heavy !£ngineerina, 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 concerned for the 
excellent help and co-operation given to the 
investigating team by the UNIDO, Federal Ministry of 
Metallurgy and Heavy Engineering, Skoda and INORGA 
specialists, and appreciation of the amount of effort 
they had to make to meet the tight deadlines for the 
enoui ry.

Scope

Following briefings by INORGA and Skoda on previous 
UNIDO projects, and the proposed functions and
timescales for the establishment of the Consultancy 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 Systems and
Technical Group at Skoda and their current computing 
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 requirements for Skoda to provide an interface 
with the NTCTC.

Two configurations are detailed within this report. One 
configuration will meet the requirements of the Pilot 
Plant as seen, while the other is based on a more 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 configuration.

The reDort contains a description of the Pilot Plant; 
the program suites comprising the current production

ClSkoda 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 running the proposed Pilot Plant data on the current 
Skoda hardware and projected ideas on deployment of 
terminals within the Skoda plant.

Skoda Production Control System Study 6
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General Conclusions

The Pilot Plant visited would provide an excellent 
ODDorcunity for Skoda to introduce computerised 
production control into their operation, but the 
existing computer hardware is too overloaded to enable 
develooment of the present batch systems to fulfil this 
role.

ft decision will need to be taken quickly on the 
enhancement hardware to enable Skoda meet the deadlines 
at least for their part in the NTCTC project.

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

- an increase in production capacity loading by 
up to 10%

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

- a notable improvement in product quality

a notable enhancement of management capability 
of fftid- and high-level decision makers at 
plant. corporation and central Government 
authority levels.

Secondly, it will enable the NTCTC to establish a centre 
of excellence on Production Control Technology which is 
relevant to the Czechoslovakian heavy engineering 
indust ry.

Skoda Production Control System Study 7
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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 
Production 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.

INORGA Institute 
Prague

IBM370/13S
I
I
I 2 Km 
I

Skoda I East Slovakian
Plzen I Iron Works(VSZ)

100 Km NTCTC 700 km
I CL 1903T/0d r a----------- Dat a Bank------------ 1BM370/145
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 used by the NTCTC to maintain a database of 
information relating to developments on the contriouting 
systems.

Via links to the central system the NTCTC will be able 
to support its training and consultancy with its future 
cl ients.

Skoda Production Control System Study 8
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Progosed Pilot Plant

Location

A Heavy Machinery plant - Zavod Tezke Strojirenstvi, 
comprising three separate workshops contained within 
one of Skoda’s main Plzen factory complexes, has been 
selected as the pilot plant for the computerised 
production planning and control of single piece and and 
small batch machine parts manufacturing.

Range of Products

Two of these workshops are each established in adjacent 
buildings - one being concerned with heavy engineering 
orders, such as rolling mills, while the second handles 
1i o hte r eng i nee ri ng work.

The third workshop comprises two adjacent buildings - 
the larger building being devoted to the manufacture of 
gearboxes and the smaller building to the assembly of 
textile machinery gearboxes and small gear production.

Layout

The three main buildings of all three workshops are 
similarly laid out - the equipment and machinery in each 
being of a size appropriate to the scale of its 
o pe rat i on.

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

The unit involved in the manufacture of small gears etc. 
- being concerned with batch production of smaller 
parts, does not have, nor need, such equipment.

Each building is equipped with supporting tool and 
spares stores, and a number of shop floor administration
unit 5.

Machinery and Ojoerati_gn

Each workshop is equipped with numerous heavy to small 
drills, numerical control tools for precision 
manufacture and other equipment depending on its 
particular operation.

Large single parts under manufacture are labelled with 
their individual part number and assigned a card. This 
card contains details of the order number, and the 
various manufacturing processes required to produce the 
finished part. This card travels with the part around

Skoda Production Control System Study 9
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the workshop until the finished part is placed in a 
^inal assembly / dispatch area.

In the workshop concerned with the manufacture of small 
aearwheels etc., the layout and machinery are typically 
laid out for large batch production.

§!ib-Cont ract s

0 feature of all workshops is their participation in co­
operative work with other workshops. In other words,
carts are made as sub-contracted in, and out of, the 
workshop - the future computerised control system will 
have to cope with this type of operation.

C ontrcl

Some of the gear production is controlled by the use of 
computer produced Optical Character Readable cards; 
while all other production is controlled by conventional 
clerical methods.

Summary of Proposed Plant Production

Product Types

- Rolling Mills 75 ’/• of production
- Gearboxes, Sugar Mills etc 25 % of production

Orders 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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Piece and Smal.1 Batch Production Çontго 1. System

Overview

The computerised control of single piece and small batch 
manufacturing at the Skoda factory can be seen as four 
distinct sub-systems. These systems are partly 
implemented in batch mode and have the following general 
functi ons:

I IQrder Breakdown).

T he function of this system is to break any given order 
down into its component parts which are then typed 
onto documents suitable for subsequent entry into the 
existing Skoda computing facility. This data is entered 
via an Optical Character Reader Device.

Sub-System 2 .(Conversion of Orders Into Job Processes).

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

Sub-System 3 IQrder Scheduling / Factory Loadings).

This sub-system firstly schedules the detailed jobs 
within any Order to meet specified Order Completion 
dates, and subsequently loads these onto the required 
olant resources.

Sub-System A .(Material El2£S*SiQ9l

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

Sub-System 2 and 3 are now amplified to give a more 
detailed picture of their function and size.

Skoda Production Control System Study 11
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§yb-S^stem 2 IQrders To Job Processes^

Overview

Overall 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 Cobol programs and 238 systems utilities: 
sorts etc. The average program size is in the order of 
32K words.

Ellfoiisance

To process orders on current hardware for the oroposed 
pilot plant - about 1000 orders per annum for rolling 
mills, gear boxes, cane sugar mills etc..The entire 
Sub-System could take, for some 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 process is spread out over 
a period of 4 to 6 weeks depending on order size and 
other machine usage.

Data Vol.umes

The pilot plant orders can comprise from 20 up to 2,000 
parts. For all orders in a year it represents 160,000 
parts or 400,000 individual processes to be scheduled on 
the factory.

Project DP/CZE/80/001 Final Report - Jan ’84
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Sub-System 2 JOrders to Job Processes).

Order Entry and Validation Suite Overview

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 requirements 
are output on Optical Character Reader documents which 
in turn are dispatched to Stores - who are responsible 
for their subsequent delivery to the production units 
concerned. Listings are produced to identify any 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 
produced together with various listings. This tape 
forms an input to the next suite.

Printer Volumes

There are some 93 Print Files produced by this suite of 
which 50% relate to auxiliary reports and error
messages etc.

Project DP/CZE/80/001 Final Report - Jan ’84
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Parts Disc File

File Size 
File Recess 
Record Size 
Record Key

39 million words.
Indexed Sequential 
51 words 
Serial No.

where the serial number is 
derived from a look-up table 
of Serial Number vs Part 
Number.

Record Structure

Header

Serial No.
Order No.
Part No.
Weight
Quality of Material
Number of Materials in Batches
Number of Batches
Drawing Number
Part Name
Part Description
Additional Description

Batch Data:

Batch Description 
Batch Number 
Delivery Time 
Number of Pieces 
Price
Material Code 
Type of Units 
Normal Material Value 
Actual Material Value 
Etc. ,

)
)
)
)
)
)
)
)
)
)

up
to
Tvj

batches

Jr*

Skoda Production Control System Study 14
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Sub-System 2 ^Orders to Job Processes).

Order to Processes Suite Overview

This suite serves two main purposes:

- Maintenance of a Master Parts Process File.

- Conversion of Parts into Individual Processes.

The total parts to be processed are provided by the 
first suite in 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 magnetic 
tape file. Mismatches are identified and a hard copy 
listing produced. 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 oroduced to show the final process
structure of each part, and the file of processes is 
made available to the next suite.

Master Parts / Process File

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

Ihe Structure of the File isf

File Size 
File Access 
Record Size

56 million words 
Random
Variable Blocked

Record Structure Header 
Operat i on 
Text 
+ other.

26 words 
16 words 
20 words

Access Records are located via a directory 
of disc location to Drawing Number.

Skoda Production Control System Study 15
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Syb-S^stem 2 IQrders to Job Processes^

Job Cards Suite Overview

From the tape file produced in the previous suite - 
containing all processes connected with any given order, 
this suite sets up a corresponding disc file of Job 
processes with job times and rates added.

Optical Character Reader documents are produced for all 
jobs and a listing of all Job operations is made 
summarised 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 
50% are connected with auxiliary and error reports.

Project DP/CZE/80/001 Final Report - Jan ’84

Job Card File

File Size 
File Access 
Record Size 
Reco'd Key

13 million words 
Indexed Sequential 
22 words fixed 
Serial Number

where serial number is derived 
from a look-up table of Order 
Number/Part Number against Serial 
Number.

Skoda Production Control System Study 16
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iyb-S^stem 3 IQrder Scheduling / Factory Loadings^. 

Order Scheduling Suite

This suite reauires two main inputs:

File of Job Cards (Produced by Job Card Suite) 

Target Completion Date

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

In fact, 
régulât i ons 
the latest, 
the Plant.

it is understood that local statutory 
require the Job Cards to be available - at 

3 months before work is actually loaded onto 
□nee Skoda Management require an order to be

completion date for the 
system will begin to 

meet the reauired date -

scheduled they supply a target 
order. Given this date, the 
schedule all processes so as to 
the actual availability of plant and 
are not considered at this staae.

factory resources

The resultant output of this systemi will be a hard copy 
printer listing showing the required comoletion of all 
process to meet the completion deadline and a similar 
file on disc. (Production Schedule File).

Production Schedule File

File Size

File Access 
Record Size 
Record Key

34 million words
Approximately 1.5 Year Forecast. 
Index Sequential 
Variable Length 
Order No/Part No/Batch No.

Reco rd-St ruct ure

Fixed Header (Part Description)
Variable - Process
Average record length 120 words.

Suite Run Time

□n current equipment 
of dedicated miachine 
records. This will 
disc write access per

a typical run will take 60 minutes 
tirrie for processing about 40,000 
make 1.3 disc reads per part and 1 
part.

Skoda Production Control System Study 17
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Sub-System 3 .(Order Scheduling / Factory Loadings).

Pl,ant Loadings Suite

The main input to this suite is:

- Production Schedule File (From Order Scheduling)

- Available P) it Capacity

- On-line Materials File (From Stores)

- Completed Job Cards (From Factory Plant)

The system produces two major outputs:

- 10 day shop floor loadings

- 4 month shop floor forecast.

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

Printer Volumes for Order Scheduling/Loadings

In total about 48 different print outputs are available 
of which 50% are connected with auxiliary and error 
reports.

Systems Project Management Limited

Available Plant File

File Size 
File Access 
Record Size 
Record Key 
Record Structure

200 records 
Indexed Sequetit ia 1 
100 words
Workshop Number/Work Place 
Number of Men 
Number of Shifts 
Number of Overtime Hours 
Average Wages

Short Term Loading

File Size 
File Access 
Record Size 
Record Key 
Record Structure

200 Records 
Index Sequential 
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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Plant Loadings Suite Run Time

On current equipment a typical run will take up to six 
dedicated hours for 50,000 operations. Each operation 
will use 1 disc read and disc write.

Skoda Production Control System Study 19
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Suitability of Current System

iDiloduction

It is presuiYied that for the Skoda system to provide a 
suitable interface to the NTCTC, it must be sufficiently 
ecuipped firstly to meet the production control 
reouirements of the selected pilot plant.

In this respect there are several deficiences which make 
the current system inadequate for the daily, on-going, 
control of the proposed pilot plant. These have been 
observed by the Skoda EDP staff frcm their experience in 
running their system to control production in a 
locomotive plant - which incidentally provided the basis 
of the performance figures enclosed within this report.

In order to run the additional workload for the Pilot 
Plant a number of deficiences with the current system 
can be identified and detailed in 5 areas:

- The need for interactive terminals

- Current System Loadings

- Current System Age

- Need for Further PCS Application Development

- Need for Further EDP staff 

These deficiences are now amplified.

Skoda Production Control System Study 2 0
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Need for Interactive Terminais

Factory Data Collection

Since the current system has no network of terminals 
deployed within the factory, it has to rely on the 
return of completed job cards to be notified of any 
completed work. These cards are in fact used for Dayroll 
purposes and have to be processed in batch at fixed 
intervals of time to suit the payroll.

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

Material, flvailability

This particular sub-system input to the proposed pilot 
scheme i.e. a magnetic tape file of material 
availability on the shop floor, suggests that - as with 
the job cards, the data Drovided will not be up to the 
minute. There is a need to provide this information by 
interactive terminal inout.

lQf£ICS§£iS!3 Changes

The vast majority of input,changes or amendments to the 
system’s data base are via an Optical Character Reader 
System. This may be acceptable in some circumstances for 
the input of large volumes of data, but is very 
cumbersome and slow for the correction of errors or the 
entry of small data volumes.

It is considered that this would become a major 
bottleneck in the daily running of a oroduction control 
system and could be removed by the introduction of a 
terminal system.

Current System Loadings

Presently the Production Control System, as described 
above, runs on a near twin ICL-ODRfl configuration. Full 
configuration specifications for this and other existing 
equipment are set out in appendix ft.

Déficiences with this can be listed:

- the entire configurat 1 on is run operationally 24 
hours per day for 7 days per week.

- the workload is mixed and the machines have no 
spare capacity to dedicate time to the running of 
the production control system - it must be 
mu 11 1 orogrammed with other work.

Skoda Production Control System Study 21
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- to produce the vital 1 
forecast there is a rea 
hours dedicated itiachi 
computer loadings only 
period is possible.

In effect the current syst 
cannot spare the capacity 
develoDrnent of the PCS.

0 day shoo floor loadings 
uirement in the order of 6 
ne time. Linder current 
one run within any 10 day

em is fully utilised and 
to allow the running or

Current System 0ge

By the time 
1986 some of 
old. This 
problems of 
reliability 
□rovide.

the Production Control System goes live in 
the existing hardware will be over 10 years 
will almost certainly create unwelcome 
spare parts and support, and hence the 

of the service that the EDP department can

Modern equipment 
computing faciliti 
and orovide a full

is required to eYihance Skoda7 s 
es to avoid such potential problems 
suoport to the Pilot Plant scheme.

Need for PCS Qfiplication Development 

Order Breakdown to Parts

Currently this stage of the system is produced by 
conventional clerical methods. The total parts content 
of any order is eventually typed onto documents which 
are subseauently entered into the computer controlled 
stages via an Optical Character Reader System.

Computerisation of this stage could make significant 
savings and improve the general performance of the 
initial stages of the currently implemented system. This 
asoect would also be of iriterest to the NTCTC.

Need of Further EDP Staff

To i m p1ement 
est imated 
classes 
section of 
orovide a

t he i r

within this

the PCS for the selected Pilot Plant it is
in various skill 
detailed in the 
the strategy to 

Pilot Plant.

that an addi t ion al 36 sta
11 be reg u ired. These a

the re po rt con cerned wi
:ull PCS f 0 r t he selected

he exist ing and future st
i c u 1 a r role in running t
t raining and conisultancy
; reoort will be reoui red.

PCS system,
m  

t he
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Froiïi the shopfloor and management point-of-view the 
availability of an accurate 10 day production schedule 
is paramount to the acceptability of the system as a 
means of production control. If anything it is important 
to aim to produce shorter - say a 5 day forecast, to 
optimise the use of the factory resources.

The use of the existing equipment would result in:

- Inaccurate and out-of-date short term forecasts

- No opportunity to make several re-runs of plant 
loadings just before issue of the final loadings. 
Thus the elimination of any errors of mis-recorded 
information ur last minute shop floor changes, 
would not be possible

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

Qoncl.u5i.gn

It was considered that the existing equipment as in 
current use is - or would be, too old, too slow and 
overloaded to provide a suitable base for the projected 
pilot scheme.
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Outline S ystem Development Strategy

Objectives

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 must have realistic objectives and commitment 
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 PCS at all stages of its 
implementation. These factors can be considered under 
the following headings:

- Systems Development

- Performance

- Connectivity

- Terminal Network

System Development Factors

It is noted that the imDlementation 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 developed in distinct stages and should 
take advantage of the availability of existing 
peripherals, terminals and software applications. The 
possibility to replace such retained resources by new 
ecuiDment in the future will also be reauired.

In this context the strategy should aim to use equipment 
which can orovide:

- 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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The success of the PCS implementation at Skoda is 
dependent on the availability of a powerful central 
orocessor.

It can be seen from the summary of anticipated system 
loadings detailed in Appendix B that the critical Plant 
Loadings Suite would require & hours dedicated machine 
time on existing hardware.

Future equipment will be required to run this suite 
several times in any day and at the same time support 
the on-line systems of the PCS - in this way Skoda 
Management will have the opportunity to provide accurate 
and meaningful shop-floor loadings.

Connect i.y ¿t y

To allow for financial constraints it is appropriate 
that future hardware will be able to connect wit'-;

- Existing Disc Backing Store

- Existing Terminals

- Other existing peripherals

- CMEA produced terminals

Also to enable the system operate in conjunction with 
the central NTCTC system in Prague there is a 
requirement for IBM connectivity.
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Network

“ he anticipated terhinal network to support tie PCS 
illustrated ov the following charts:

Perceived Future Interactive Terminal Use

I PCS Use I  Predicted Terminal i  No I No T Locat ion TModems!
1 1 Usage I  Vd us I Pt rs T

-

Live 1500 k I n o u t  C h a r a c - X X_ -L - Üw TX P i l o t 3  I
I Running I t e r s  : e r  m o n t h T  TX л. 1 P l a n t - 2

TX 1400 k G u t  o i t  C h a r a - X X : X Î

: I c t e r s  o e r  iY¡onth T 7' -

ISuDOOrt 11n t e r a c t i v e  S v s t e m I  У I C o m a u t  e г I 6  X

I Ma i nte n - I S u o o o r t .  M a m t e n a - i  i i S v s t  ems i
lance I n e e  a n d  D e v e l o d - X X C e n t  r e X
- I m e n t  f o r  u o  t o  26 1 X T ~ 7
“ I  s t a f f X X i X
I ----------------- t t

1NTCTC ¿ Ud.t d JdTi  -i l. 1 f i K X 1 1 - X CoiYiOute Г  X "T

T SUDDO rt T T S v s t  em X X_ ... X T C e n t  r e _ X
- — T - T

1 Total r I  30  I _ X T 7 .i. Cr .i

Location of Iermi_nal_s ¿n E Í lot Plant

vDC s Remote P г i n t e

P 1 ant Production Cont го 1 2 2

b  П ijjtC 0 0 r г O C! U C t 1 O ñ L O n t Г  0 1 S 2

Ene ineer inc Office 3 2

л о г л so о о 6-11 2'
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Configurât ions

Since it is a requirement of this report that 
alternative systems of different levels of 
sophistication be studied, two objectives are 
considered :

Skoda to make available a full scale 
computerised on-line Production Control 
facility for the proposed Pilot Plant by 
December 1986.

Skoda make available a subset of the t o t a l  
PCS, by December 1986 but p r o b a b l y  for a plant 
s i Y i a l l e r  than the one currently selected.

For each objective an outline strategy is examined to 
clear away the present déficiences and install a total 
system which will produce:

Timely and accurate short term forecasts

Immediacy of data collection and change

The strategy for each objective is set out in terms of:

PCS F unction Suppo rt ed

Hardware procurement

Software requirements

Services

Implementation Mi lestones/Timescales 

Manpower re cu lrements and recruitment 

Finance 

Timescales
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Objective 1: Ful_l_ Pilot Scheme by December 1986

ftc-Dend ices P 7 B, and D are relevant to this section. 

Hardware

In order to overcome present difficulties with the 
production of short term factorv loadings and data, 
collection, tne final configuration shown m  ftooencix D 
w •_ 11 be red u l red.

In short this Comorises:

- M a m  Processor (600 K i d s  and 4 Megabyte Store) 

300 Megabytes of Exchangeable Disc store

- 5 Magnetic Taoe Units 

2 _ine ?rinters

- 9 Vdu’s and 3 Matrix Printers for System 
ceve1o ament

- 21 Pilot Plant Based Vdu’s and 6 Mat rix 
Printers

Project DP/CZE/80/001 Final Report - Jan ’84

his reoresents
neec to ae fully

a minimum fi 
installed by

nal COnfidU
September

rat i on 
1965.

and w11

~ о a 1 1 о w *■' о г tne tn ree □hases of t ne system
i iyi a 1 ement at i on s t rai nine and cesi an ( .1.904)
develoament (1965), final implementat i o n (1966), it is 
thought that a Phased delivery of the full configuration 
could take Place - these are detailed in fiooendix D.

"he Objectives and Terminal Functions for each phase are 
set out aelow.

T ne cower of the arocessor is set at aparoximatelv three 
times tne power of existing equipment to enable the 
3 1 ant -casings Suite to he run two or three times in any 
cay - Paaendix В gives a summary of loadings under 
present conditions and in such circumstances it seems 
that only one ^ u l 1 run could be mace in any 10 day 
per lot.

Oa:aend:x В figures are used to ouantifv the o e n p h e r a i
ec. u i ament.

"he terminal environment has been chosen to meet the 
r e c u i r e iyi e n ts detailed i n ft ooe n d i x C - this а г i n c i a a 11 у 
will enable information to be collected on-line from the 
D ! I г: t ° 1 a n t f о г с о m dieted i о □ s a n d m a t e r i a 1 
avai 1 abi .:. it v : and will allow on-line correction to the
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system data base for work in other suites in the total 
system.

Terminals are also included for general systems support 
and d e v e 1o pm en t.

System Requirements

There are a number of advantages to systems development 
and i mplement at i on if the operating system on the 
croposed configuration is able to emulate the operating 
system of the existing machines.

Firstly the systems, prog rammi rig and operations sta^f 
would be working in a familiar environment. Not only 
would there be immediate savings in training and support- 
services, but a rapid transfer o^ work onto the new 
machine could take place and development work started 
almost immediately.

Secondly, the database structures now in use could also 
be used without the need of a file conversion exercise. 
Further cost savings may be possible by transferring 
some peripherals from the old machine to the new.

Thus the preferred strategy for software is to obtain a 
system supporting emulation of the existing operating 
system but providing the required overall power o^ 800 
Kips.

The other software is identified from the system 
requirements detailed in Appendix B.

Given that the above hardware and software is selected 
and installed the services shown below will need to be 
□rovided during the life of the project.
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Objectives by Phase 

Phase^l Objectives:

To Provide Initial PCS Development System 

To provide the NTCTC Education and Training Support 

Phase-2 Objectives^

To provide Full Implementation of Sub-System 2 in 
the 3 Workshops of the Pilot Plant.

To provide Implementation of Sub-System 3 Order 
Scheduling in all 3 Workshops and 4 Month Factory 
Loadings

To provide Implementation of Sub-System 3 Ten day 
Factory Loadings in the Gearbox Workshop only.

Phase-3 Objectives:.

To complete PCS on all Workshops including Sub- 
System 3 Factory Loadings

To provide Decision Support Facilities to Skoda 
Manaoement
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Eilsl E±§nt Termina? Functions by Phase

Proposed Function Phase Phase Phase

Project DP/CZE/80/001 Final Report - Jan ’84

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

♦Short term (10 day) Loadings 
Enquiry (Start Date/End Date)
- Gearbox Workshop Only ♦

♦Short term (10 day) Loadings 
Enquiry (Start Date/End Date)
- Oil Pilot Workshops ♦

♦Due Date for Orders *

♦Engineering Change ♦

2. Plant Information to Computer

♦On-line Delivered Materials ♦

♦Process Completion for Job Cards ♦

Computer Information to Plant

♦Some Standard Listings to Shopfloor ♦

♦Short Term Loading - Gearbox Plant ♦

♦Short Term Loading - fill Pilot Plants ♦

♦Sub-Contracts Information ♦

♦Order Status Report ♦

♦Total Current Works Loadings ♦

♦Orders Forecast (Start/End) ♦

♦fivailable Capacity at Specific ♦
Workshop Location
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S e rvices

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

Traininq Student Meeks Student Weeks

- Operations 4 8

- Cobol - 30

- File Access - 30

- Communications 30 30

- Interactive Ccbol 15 15

- Production Control 16 16

- JCL - 30

- Engineering 80 80

Total Training 145 239

Management Visits 4 man-weeks 4 man-weeks

Support

- Operations 2 man-weeks 6 man-weeks

- Systems/Prog ramming 2 man-weeks 6 man-weeks

- Engineering 26 man-weeks 26 man-weeks

Total Support

i 
1 

1 
Ы
 
1 

1 
О
 
1

man-weeks 30 man-weeks

It should be noted 
emulation capability 
Production Control

t hat 
full 

System

for a system without an 
conversion of the current 
would be required - this is

estimated to be in the order of 10 man-years or more.
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Programme

The following summarises the system development milestones

Activity 1984

Phase 1.

Hardware Procurement by March

Hardware Installed by December

Engineering Training by December

Systems Training by December

Support completed by

Interactive Production December
Control Design Complete

Imolementation of Desian

1985 1986

June

J an Dec
xxxxxxxxxxxxxxx 

Jul-Dec

Phase 2

Hardware Procurement by December 

Hardware Installed by 

Engineering Training by 

Systems Training by 

Management Visits by 

General Support by 

Factory Testing 

Phase 2

Hardware Procurement by 

Hardware Installed by 

Engineering Training by 

Systems Training by 

Management Visits by 

General Support by

Sept

Sept

Sept

Dec

Dec

xxxxxxx

Sept

Jun 

Jun 

J un 

Dec 

Dec

Skoda Production Control System Study 33



Systems Project Management Lim ited

Manpower

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

In addition to current staff, it is believed 
following new staff will be required to implement 
system and provide the necessary on-qoing support 
maintenance to both the Pilot Plant and the NTCTC.

t he 
t he 
and

Skills 1984 1985 1388 Total

Pilot Plant - 6 6 12

Operators ~ r TÙ - 6

System Designers 5 - - 5

Prog rammers 5 5 - 10

Eng ineers A. i - 3

Totals 15 15 § 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 
the 
interact ive 
the order 
assumpt i on 
this work

assumption here is that a smaller pilot scheme than 
one currently envisaged is undertaken, and 

systems development takes place primarily on 
scheduling and plant loadings. A further 
is made that the two suites that undertake 
can be detached reasonably easily from the 

run independently on a sooarate 
seems reasonable.

rest of the system and 
machine - logically thi

This separate 
comorises:

machine is postulated in Appendix E and

Main Processor with 350 Kips Power 

360 Megabytes of Exchangeable Disc Store 

4 Magnetic Tape Units 

1 Line Printer

1 Mat ri x4 Vdu’s and 
Deve1 оornent

8 Pilot 
Printers

Plant Based

Printer for Systems 

Vdu’s and 2 Matrix

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 3 hours dedicated 
machine time and whose database could be contained 
within the configuration specified in Appendix D.

Software Reguirements

Most probably this option will involve conversion work 
on the programs and files associated with the Order 
Scheduling and Plant Loading Suites - it is 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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Service»

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

Service

T raining Student Ueeks

Operations 1

Cobol 2

File Access 2

Communicat i ons 2

Interactive Cobol -TÛ

Production Control 3

JCL *">

Engineering 2. il

Total Training 37

Support 2 man-weeks
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Implementat ion Programme

The following summarises the system development
mi lest ones:

Rctivitv 1984 1985 1986

Hardware Procurement by March

Hardware Installed by December

Engineering Training by December

Systems Training by December

Support completed by June

Interactive Production 
Control Design Complete

Implementation of Design

Factory Testing

December

Jan Dec 
xxxxxxxxxxxxxxx 

Jul-Dec 
xxxxxxx
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In addition to current staff, it is believed 
following new staff will be required to implement 
system and provide the necessary on-going support 
maintenance to both the Pilot Plant and the NTCTC.

the 
t he 
and

Skills 1984 1985 1986 Total

Pilot Plant - 6 6 12

Operators 1 - - 1

System Designer■s 2 - - ■*9

Programmers 2 - 4

Engineers 2 - - 9

Totals 7 8 6 21
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Conclusions

A number of conclusions can be identified from the study 
of the Skoda Production Control System. These are as 
foilows:

1. The existing computer equipment is inadequate to 
provide a convincing control system for the Pilot 
Plant visited.

2. There is no terminal network to record uo-to-the- 
minute data from the shop floor.

3. There are no terminal facilities available to 
support an interface to NTCTC, nor is the future 
day-to-day working interface with NTCTC clearly 
tiefined.

h. The central orocessor does not have the oower to 
cooe with the demands of forecasting or scheduling 
shoo floor loadings, under current loadings.

5. There is a shortage of staff to develop the current
batch control system to orovide the interactive 
facilities to control the Pilot Plant and to fulfil 
the support role exoected by NTCTC. The staff 
shortage comorises: 12 Pilot plant Ooerators; 6 
Central Machine Ooerators: 5 System Designers: 10
Programmers: 3 Engineers.

6. The existing computer equipment is fully loaded and 
does not have the spare caoacity to allow full 
develooment of the current batch system to 
introduce interactive running.

7. The present staff have built uo considerable
exoerience in develooing the present batch control 
system and have tested the system in the control of 
a locomotive olant.

8. There is a working batch control system from which 
an interactive system can be developed.

9. Tne Pilot Plant visited is well run and organised
atiG would provide an excellent opoortunity for 
Skoda to introduce computerised control and 
planning.

10. The d resent batch system is only oartiaily
imolemented.

11. The future implementation of Orders to Parts,
Material Control and the cossible interface to 
CAD/CAM svstems have not at this stace been
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investioated in deoth.

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

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

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

2. As soon as possible confirm finally selected Pilot 
Plant.

3. Closely involve the management of the selected 
Pilot Plant from the outset and obtain their 
commitment to the scheme. Arrange a suitable 
familiarisation programme for them including visits 
to similar sized organisât ions who have implemented 
computerised PCS systems.

4. Agree and place an order for suitable equipment
based on the configurations set out in the
appendices to this report.

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

6. Agree with the management of the Pilot Plant on
staffing and training arrangements for terminal 
operators and carry them out.

7. Agree with the Pilot Plant Management the siting of 
the factory terminals and the procedures to be 
adopted for recording shop floor data.

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

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

10. 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, use of 
interactive terminal techniques etc..

11. 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 systems 
interfacing.

12. Formalise the future working relationship with 
NTCTC.
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A ppendix О

Current Skoda Hardware Configurations
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Current Skoda IÇL Configuration
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Quantity Type Descriotion

1 1903T 
1 2812 
4 2815
2 MTS304M 
9 PT3M
h 1973 
1 2101/1
1 CK325
2 DW325 
1 2430
1 1916 
1 1925
1 7930
2 M D S 1200 
1 7502/15 
6 V T 2000
1 H C D 160

Main Processor 128 Kwords
EDS60 Disc Controller
60 Megabyte Disc
Magnetic Tape Controller
9 Track Polish M"r'J7 s 9SK CPS
Magnetic Tape Units
Card Reader 1000 CPM
Card Reacer (Polish) 900 C-’M
Line Printer (Polish) 1100 LPM
Line Printer 1500 LPM
Paper Tape Reader 1000 CPS
Paper Tape Punch 110 CPS
Scanner
Modems
Remote Terminal Controller 
2000 Character V D U ’s 
Remiote Hard Cooy Printer
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Current Skoda Odra Configuration

Quantity I*fi§ Rescript¿on

A
X 1305 Wain Processor 160 Kworris
1 2812 EDS60 C ont roller (ICL )
C 2815 60 Megabyte Disc (ICL)

PT3 Magnetic T ape Units 96K CPS
e; PT3M Maonetic Tace Units 9 6 a  CPS
a 2101/2 Card Re ad er’ (ICL) 2000 CPM
l CK3_'5 Card Reader 900 C°W

DUI304 Line Printer 1100 LPM
A CDT325 PTRP 1000/110 C^S
4 57100 VDU (Videoton)
A

- Local ICL VDU
MTS304!* Magnetic Tape Controller

1 J S G 7 8 0 1 Local VDU Controller
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Current Skoda Scandata Optical Character Reader

Quantity Description

1 Scandata Ootical Character Reader
1 PDPQ with 32 Xwords
1 Operators Console
1 7 Track Magnetic Tape Unit
2 9 Track Magnetic Tape Unit
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Current Skoda Redifon System

Quantity Description

2 Redi fon Seecheck
flmpex 30 Megabyte Disc

¿I 7 Track Magnetic Taoe
i 3 Track Magnetic Tape
i Centronix Printer

24 Video Terminals
1 Line Printer 600 LPM
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Predicted P ilâ t Plant Loadino» On Current ICL/Odra Emiin—wt
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Predicted Pi lit Plant Leadings On Carrent ICL/Ddra Eqeipnent

ISeite

I

I Dedicated Hemal Rain Nain Line Printer Usage- Cefael Other Haa

!--------
¡Order Entry I
I I
¡Order Precems I 
I I
IJab Cards I
j------------!-

¡Ran
ITiae
I(Heere)
-I-----

Elapred 
Ran Tiae 
(Days)

Stare Disc PCS Lines Other Lines
Files Reparts (*000) Departs (’000)

(KBytes) (Mytes)

Pregs Systea NTirs 
Pngs an 

Line

24 30

120 156 47 46 106

126 224 450 100
37 38 105

126 52

93

145

¡Order Schndalingl 1 280 135
I I 10 24 150 24 10 75 41 5
¡Plant Leadings 1 6 280 1
I----------- 1-------------------------------------------------------------------
¡Mais I 31 40 1032 56B 108 6(T 108 110 286 279 10
I__________ I_____________________________________________________________

I

No
HTU
Files

35

25

60

I
I
T1

I
I
I
I
I
I
I
I
I
I
I

Ceaaenti

1. Dedicated Run Tiae is the estiaate of run tiaes if only the Production Control Systea Here running on the eachine.

2. Noreal Elapsed Tice is the aporoxiaate tiae taken under noraal operating conditions with other work loaded on the 
aachine.

3. Main Store is the average prograa size.

4. Rain Disc File refers only to the aain file associated with the suite. In noraal running it is estiaated that 
between two to three tiaes aore on-line disc storage is required for interaediate and other workfiles - space oust 
also be allowed for the operating systea, the future NTCTC use and contingency for breakdowns.

5. Max MTU On-Line states the nuaber of aagnetic tape units required for the progra* which requires the largest nuaber 
of aagnetic tape units.
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QDDendix C

Jerminal Deployment

- Perceived Future Interactive Terminal use

- Pilot Plant Terminal Functions

- .ocation of Terminals in Pilot Plant

Skoda Production Control System Study C 1

X - ^



Systems Project Management Limited

Project DP/CZE/80/001 Final Reoort - Jan ’84

Perceived Future Interactive Terminal Use

IPCS Use IPredicted Terminal ... No I No ILocation IModemsI 
I I Usage IVdusIPtrsI I I
T

-------------------------------------1  —

'Live 15 0 0 k Inout Charae- x l X _ 8 .b ? i i ot 9 J.

:  Running Iters per month -
T T

T

- ' 1 Э . ' г " и  i

T
-

- I400k Outout Chara- г J ÿ T "

I cte r s je r mont n "
T 1 1 T

ISuppo rt I I nteractive Svstem T
8

T 3 T
X C o <yi □  ut eri 6

-

I Mainten- ISusaort, Taintena- T
X a. Systems I 1

I ance Ince anc Develo o - i X 7 Cent re I x

i Iment for u d  to 26 i X
T T

j.

I st af f -

T

-------------------------------------1  —

n t c t c  :: NTCTC IDatabank Lin< ;
x X

— T
•-j

ISuppo rt T
X

T T
X i X

T T T
T T

T r - T
- * X

ITotal i I 30 I 11 I i 18 i

T T - T I-1* _ X X X X

Skoda Production Control System Study C 2



Systems Project Management Limited

I.

1

Project DP/CZE/80/001

Pilot Plant Terminal Functions

Final Report - Jan *84

i Proposed Function

1. Management input to Computer
i (40,000 Characters/month)

♦Short term (10 day) Loadings
, Ennuiry (Start Date/End Date)
|

♦Due Date for Orders 

♦Engineering Change

2. Plant Information to ComDuteri -------------------- — -----------i
♦On-line Delivered Materials 

♦ Process Comolet ion for Job Cards

3. Computer Information to Planti —. — —. —. —

♦Some Standard Listings to Shoofloor 

' ♦Short Term Loading

j ♦Sub-Contracts Information

♦Order Status Resort

I ♦ ’’"otal Current Works Loadings

♦Orders Fo recast (Start/End)

♦Pvailadle Caoacity at Specific
W 0 r '< S /"! O b _ 0Cdt 1 0 n
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Location of Iermi.nals in Pi.lot Plant

VDLT s Remote s-,

slant Proc uct ion Control 2 2

Bhoofloor Production Control 5 2

E n g ineering Office 3 2

2' g  r  -< s  o  o j 8 - 1 1  2
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QQaendiK D

□gtion Hardware-Software-Seryiçes

О 1Skoda Production Control System Study



Systems Project Management Limited

□otion 1. Hardware-Software-Services Enhancement
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With this oat ion, it is envisaged that the current 
equipment, software and services will be enhanced in 
three main phases to coincide with the general 
timescales of the implementation of the production 
control aoalication at the proposed pilot alant.

The general timetable for the PCS develooment is known to 
be:

Betivit* Starting and Completion 
Dates

Development of PCS Concept.

Procurement of eauipment re­
quired to enhance additional 
capacity.

Development and installation of 
problem-oriented software pack­
age for Pilot PCS including:

- Order Planning/Processing

- Caoacity Planning and Balancing

- Short-Term Production Scheduling 

Testina of System.

10/83-6/85

1/84-7/85

1/84-12/86

7/85-12/86

Internal 'evaluation of the Pilot 9/85
O p p i icat ion.

Preparation/Dissemination of 7/35-12/86
Documentation on Pilot PCS for 
Using in the Framework of NTCTC

The saecific hardware, software and services are detailed 
herewit h :

Skoda Production Control System Study D 2

X



J
Systems Project Management Limited

Project DP/CZE/80/001 Final Report - Jan ’84

Hardware Enhancement - Phase 1 

Delivery 1984

Item
NÔ jl

Description Qty Estimated
Price(*)

1. Main Processor with 450 Kips 
Power and 1.5 Megabyte Main Store.

1 165,000

2- Emulation Feature 1 14,000

T  O • Exchangeable Disc Drive of 100 
Megabyte storage capacity

4 78,000

4. Maanetic TaDe Unit (96 or 60 
KCS)

1 17,000

5. Line Printer 900 Lines per Minute 41 29,000

6. Cluster Control Unit 1 7, 000

7. Video DisDlay Unit 6 15,000

8. Matrix Printer width 132 Ch a r a c ­
ter Positions and SDeed 200 Ch a ­
racters per second

~ró 5, 000

9. PeriDheral Interfaces etc. 

Total Hardware - Phase 1

1
X 5, 000 

335,000

Skoda Production Control System Study D 3
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Hardware Specification - Phase 2 fEnhancement to Phase if 

Delivery Date*. 1985

Item Description Qty Estimated

Project DP/CZE/80/001 Final Report - Jan ’84

.1ol
Zl Price<*)

1. .5 Megabyte store enhancement 1 8, 000

2- Exchangeable Disc Store Control 
Unit

1 30,000

■Ù m Exchangeable Disc Drives of 100 
Megabyte storage capacity

4 78,000

4. Magnetic Taoe Drive Control Unit 1 32,000

5. Magnetic Taoe Drive 300 Kbps 4 84.000

6. Magnetic Taoe Feature NRZI 1 4, 500

7. PeriDheral Interfaces etc. 1 20,000

a. Line Printer 900 Lines oer Minute 1 29,000

9. Mainframe to Communications Inter­
face

1 8, 000

10. Modems and Cables 1 21,000

- •[. Remote Video DisDlay Unit ó 9, 000

12. Intelligent Distributed Cluster 
Control Unit with own Video Disolay 
Unit and 20 Megabyte Backing Store

1 23,000

13. Intelligent Workstation for Dist­
ributed Cluster Control Unit

6 24,000

14. Matrix Printer 132 Character Po si t­
ions and speed of 120 Characters 
per second

■¿J 4, 500

Total Hardware - Phase 2 375,000

Skoda Production Control System Study D 4
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Item Description Qty Estimated
NOj_ Eri£ef*i

1. Main Processor UDorade to Provide 
800 Kios Power

1 210,000

■~л 2 Megabyte store enhancement 1 30,000

ù U Intelligent Distributed Cluster 
Control Unit with own Video Disolay 
Unit and 20 Megabyte Backing Store

•T» 50,000

4. Intelligent Workstation for D i s t ­
ributed Cluster Control Unit

12 48,000

5. Matrix Printer 80 Character Posit­
ions and SDeed of 120 Characters 
per second

5 5, 000

Total Hardware - Phase 3 343,000

Skoda Production Control System Study D S
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Systems Project Management Limited

System Services - Phase 1

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

Current Machine Ooerating System $75,000
Emulation Software 
High-Level Language Comoilers 
ComiYiunicat ions Software

Project DP/CZE/80/001 Final Report - Jan ’84

Total Consultancy, Services $75,000

The following sub-contractual training services are 
required to supoort the Phase 1 Hardware/Software
Enhancement :

Engineering Training: 30 student-weeks $41,000

Systems Training: 10 student-weeks $14,000

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

Total Training $55,000

It is assumed that the costs of students accommodation and 
subsistence are included within these costs.

D &Skoda Production Control System Study
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System Services - Phase 2

The following sub-contractual consultancy and software 
services are reauired to suDDort the Phase 2 Hardware 
Enhancement:

Full Native Machine Ooerating System $75,000
with Current System Emulation

Total Consultancy, Services $75,000

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

Engineering Training
Syst ems Training $100,000
Manaaement Trainino

Total Training *100, 000

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

Skoda Production Control System Study D 7
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Systems Services - Phase 3

The following sub-contractual training services are 
reouired to support the Phase 3 Hardware/Software 
Enhancement:

Engineering Training
Systems Training $135,000
Management Training

Total Training Services *135,000

This cost will be inclusive of accommodation and 
subsistence exoenses. The training will be used where 
needed in the same tooics detailed under this heading in 
Phase 1.
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Qegendix E

Ootion 2. Hardware-Software-Services
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Dot ion 2. Hardware-Software-Services

- : ■ - i h : 3 o at i on. .: i s envisagec that the ecuipment, 
software and services will be used to provide a more
iit- ted ox 1 ot t re- _ect than that orooosed under Option 1.

■■■e objective of this option is to suoplv a system which 
•i 1 c be usee excl usively for running the sub-system 3, 
escribed in this reoort, on a much reduced pilot plant - 

for sav, rear production scheduling and loadings only.

_ .is system should be delivered as early as Dossible in 
1984 to enable conversion of the sub-system to take place
- it is imagined that e m u 1at ion facilities of S k o d a 7 s 
existing ecui oment would not be so easily available with 
“ iis opt ion but egviament whose architecture resembled the 
existing ecui ament may be available. "’’his would help to 
T'SC . C 0  CO ' r 'V f f  r S l O r l .  ¿ S v ,5 . . 0 p : r ' . t ,n T  ciHC L" r  c i n  1 r‘i C C O S T S *

a I low 
final

t a i iei * ̂  . ~ ’ a " s a a ■ ■ e . a a ft 'a a r e a n t i- e '' v - c e s a r e catai 10 c 
* a r s v% 1 1 *" •

;CS SiOLLC j0 C:ve-1 
'al ertancenent ^

0 as 1 on

- a 1 ament w-iieh w о и - c 
"i: Dation to the
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System Services
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fiDDendix F

List of ParticiDants
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Qppendiк G

Schedule of Field Activities
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Schedule of Field Activities

the SPM staff on the 
activities oroceeded 

meet the timescales set

7th 
as 

f о r

Following the arrival of 
November 1983 the oroject 
detailed below. In order to 
the Droject both week-end and overtime hours were worked 
avid both field avid home based activities were run in 
oarallei.

Wk Activity Location ÇPÜiyltant

1. UNIDO Briefing. Prague Wolstencroft/Carl isle
Initial Skoda Hard­ Prague Wolstencroft/Carl isl e
ware study.
Study of Previous Prague Wolstencroft/Carl isle
UNIDO Project PaDers. Prague Wolstencroft/Carl isle
Initial Meetings with Prague W o 1 st evie г о f t / Ca r 1isle
Skoda Reoresentative. Prague Wolstencroft/Carl isle

2. Technical Discussions PI zevi Wolstencroft/Carl isle
with Skoda Specialists
Detailed study of Papers Plzen Wo 1 st evie r oft/Carl isle
Relating to Skoda PCS.
Initial Recording of
Material into Word- 
Processo r.

Home Carlisle + Tyoist

Briefing Bumford Home Wolstencroft/Bumfо rd

<_j ■ Technical Discussions Home Wolstencroft/Bumfо rd
with Production Control 
SDecialist.
Preoaration of Possible Prague 
Hardware Configurations. 
Continued Entry of Mat- Home 
erial to Word Processor. 
Preoaration SPM Report Prague 
on Skoda PCS and 
further Queries on the 
PCS.
Meeting with UNIDO 
Reoresentative.
Initial Hardware/ 
Software/Services Cost 
Evaluat i on.

Wolstencroft/Bumford 

Carlisle + Typist 

Wolstencroft/Bumford

Prague Wolstencroft/Bumfо rd 

Praaue Wolstencroft

4. Visits to Prooosed 
Pilot Plant.

Plzen Wolstencr

Technical Discussions 
with Skoda Specialists.

Plzen Wolstencr

Writing Draft Reoort. Home Wolstencr
Entry Draft Report into 
Word Processor.

Home Wolstencr
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5. Revision of Draft Prague
Repo rt.
Technical Discussions
with Skoda and Ministry Prague
Representatives .
Entry of Revisions Prague
to Word Processor.
Printing Draft Reoort. Prague
Delivery of Reoort to Vienna
UNIDO.

Wolstencroft

Wolstencroft

Wolstencroft

W о 1st ene го ft 
Wolstencroft

6. Final Review Jan 784
- First Full Meeting 

with UNIDO, Inorga, 
Skoda, and Ministry 
Rep resentat i ves.

- Amendments to Report
- Entry of Amendments 

into Word Processor.
_ Final Full Meeting 

with all Represent_ 
atives.

- Printing and Issue 
of Final Report.

Prague Wolstencroft 
Prague Wolstencroft

Prague Wolstencroft 
Prague Wolstencroft

Plzen Wolstencroft 

Home Wolstencroft

Jan 784

+ Typist
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