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Explanatory notes

The following abbreviations are used in this report:
CPU Central processing unit
EDP Electronic data processing

EVIG Egyesiilt Villamosgepgydr (United electric machine works)

SFC System flow chart

The designations employed and the presentation of the material in this
document do not imply the expression of any opinion whatsoever on the part of
the Secretariat of the United Nations concern.ng the legal status of any
country, territory, city or area or of its authorities, or concerning the

delimitation of its frontiers or boundarieu,

Mention of firm names and commercial products does not imrly endorsement

by the United Nations Industrial Development Organization (uNIDO).
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ABSTRACT

The project "Design of a Computer-Based Manufacturing Control and
Information System for an Enterprise Producing Electric Machinery" (IS/HUN/74/O10)
was a continuation of an earlier project (IS/HUN/?Z/SO}). The project was
officially requested by the Government of Hungary on 4 October 1974. It became
operational on 9 January 1975 and ended on 19 April 1976. The Ministry of
Metallurgy and Machine Industry was designated as the government co-operating
agency and the United Nations Industrial Development Organization (UNIDO) as

| the executing agency.,

The enterprise, EVIG, is a major manufacturer of electric motors and
' equipment., It has nine manufacturing units and produces a wide range of electric
motors, hand tools, cawle fittings, ferrous and non-ferrous castings, industrial

q electironics and electrical equipment.

This technical report describes a riumber of electronic data-processing |
application modules, i.e. basic records-I, basic records-II, common data entry, |
common print and physical inventory modules. The documentation standards are

also described,
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INTRODUCTION

The project "Design of a Computer-Based Manufacturing Control and
Information System for an Enterprise Producing Electric Machinery"
( IS/HUN/74/010) is a continuation of an earlier project (IS/HUN/72/803).
The United Nations Inductrial Deveiopment Organization (UNIDO) was the
executing agency for both projects, This report describes a number of
electronic data processing (EDP) application modules that will form the
architecture of a new computer-bascd interrated production management system

for the enterprise LVIG,

BVIG is 2 maior manufacturer of electric motors and equivments It has
nine manufacturing units and produces a wide range of electric motors, hand
tools, cable fittings, ferrous and non~ferrous castings, industrial electronics
and electrical equipment. The enterprise has access to third generation

comput ing equipment.

The project results from the high priority that manag=ment has given to
organization and information systems design. The company wants to improve its
organizational structure and line of control through the implementation of an
integrated management and control system, broadening simultaneously its in-

house systems design competence,

The growth and demands for hardware and software for manufacturing control
systems have increased steadily in industry during the last 20 years., Today,
most of the large manufacturing companies have designed or are in the process

of designing their own computer-based manufacturing control systems.

Thus, the main objective of the project was to design a manufacturing
control system including the generation of major records and files, After the
general outline and module priority were established, the project team was
divided into smaller groups, each responsible for a phase of general design,
detailed design and implementation of the modules, 1In designing the data base
modules, care was taken that all usable data from the existing system should

be captured and transferred to the new system,
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I, DOCUMENTATION STANDARDS

Each specific application (module) should be supported by a set of
documentation, This documentation is first created for the general design

phase, The level of detail increases as the development phases take place,

A, Documentation contents at the end of each phase

General Detail
design design Programming Implementation
Item phase phase phude phase
1. Narrative x x x x
2, System (module)
flow chart x x x x
3, Source input .
document
4., Report outputs x

5« Card file layouts
6, Tape file layouts
T, Disk file layouts

8. Program functional

narrative x x x .-
Logic diagrams x x
Test data X x
Program source x x
Listing x x
Timing information x x

9. Application
qualitative data x x x x

10, Keypunch/verify
instructions x x

B, Documentation numbering gaide

Format

I XXX
t_ sequential number within media code
media code

application identification = apecific

application identification - major

L T I I
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Major application code

0

Basic records/d,ata entry

1 - Physical inventory/order entry/material
requirements planning

2-8 ~ Not assigned

9 - Computer centre use

Specific application codes

01 - B/R—I - Basic records-I (item master, subordinate item master,
product structure)

02 - B/R-II - Basic records-IT (master routing)
03 - Data entry
04 - Common print

05 - B/R-IIT - Basic records-III (raw material, purchased parts, item
master)

11 -~ Physical inventory
12 - Inventory planning (item types 3 and 4)
15 - Material requirements planning

Media code

1 - Source document 6 - KP/ver

2 - Card file [ - Paper tape

3 - Program 8 - Report output
4 - Tape

5 = Disk

Number assignment - general interface role

The specific application creating the file, report, program etc,, is

respcnsible for establieshing the document number,

Ce Transaction numbering guide

Format

lt sequential number within specific application code
specific appliocation code
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General

Transaction codes are assigned to add, change and delete records or data
elements within records. Transaction numbers should be assigned cc that when
utility sorting is performed on the transaction numbering field the resulting

sequence is: add; change; delete,
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I,  BASIC RECORDS-I MO" jimY
A, Narrative

An integrated manufacturing contrel system - computer based - is created
from numerous subsystems. These subsystems are referred to as applications or
modules, The B/R-I module is the first computer subsystem to be developed and
implemented within the EVIG/UNIDO manufacturing control system. The narrative
porticn of the &/R-I documentat ion presents a broad description of the module.
This narrative tries to answer fundamental questions that are considered moat

likely to be asked by the rcader., These questions are:

What is the B/R-I modul:?

Why this module?

Who are the users of this module?
Module execution.

When is the module used?

How does the module work?

What is the B/R-I module?

This module represents the beginning EDP application module within the
EVIG EDP manufacturing control system, This module provides a foundation for
further EQP expansion of the manufacturing control system. Wit this module
the useré/ establishes on computer files the basic information elements of an
integrated manufacturing control system, Basic informatior elements are

referrcd to as data elements in computer terminology.

A manufacturing control system requires threc categories of basic data

elementa, These categories of basic data elements are:

(a) Ttem deacriptions;
(b) Product structures;

(c) Process descrip*ions,

This application mc iule and basic records-III support the first category of

basic data elements, The second categury of basic data elements is suppcrtod

1/ Systems analysts: Dan L, Morris, UNIDO; Ictv&n Noszk5, EVIG;
Sandor Solti, EVIG; Baldzsné TSth, EVIGC,

g/ User is a broad term used to identify the management and workers who
actually use the system, It excludes the personnel within the organization
department unless otherwise specified,
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by this application module, The basic records-II application module supports

the third category.
The users of this module are categorized into two groups:

(a) Central engineering/material norms;

(b) Plant technolog (manufacturing engineering).

These two user groups are responsible for creating source documents and

reviewing the resultant computer created output reports,

Design of' this module supports source data input from both of these user
groups, That is, both user groups are able to put into the manufacturing
controcl system baric data clements that reflect that user's fundamental data

processing requirements,

Briefly the three categories of basic data elements may be defined as

tollows:

Item descriptions are a collection of data elements that remain, in

general, fixed, This means that customer orders, work orders, etc,, have no
impact on this collection of data elements, This fixed set of data is defined
in the system one time per each unique item (part number), This fixed set of

data is further defined in only one system location, i.e. the item master file,

Product structures exist at EVIG in the form of a bill of material created

by central engincering. These bills of material serve the documentation
objectives of the central engineering organization., A computer-based manufac—
turing control system requires a bill of material or product structure that
satisfies several manufacturing objectives, As is often the situation, the
objectives of an engineering organization are not the same as those of a
manufacturing organization, Manufacturing product structures define the actual
process by which (a) details are made from raw material, (b) subassemblies are
made from details and other subassemblies; and (c) finished motors are made
from subassemblies, detaiis and raw materials, The module E/R-I supports
computer—created product structures that satist’y the documentation objectives
of cental engineering. It also provides the means by which the pt‘ant technolog
organization can create a manufacturing product structure. It is recognized
that this function is not presently performed at EVIG, Several alternatives

exist as to who and how a manufacturing product structure can best be estab-

-—ue —— -—— - o o -__" L L e - L - - —
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lished, It is, however, the firm recommendation that the plant techncivg be
the responsible organization to execute this task. It must be clearly under-
gtood that a manufacturing product structure is prerequisit to a current

technology computer based manufacturing control system.

Process descriptions define the manufacturing process by which a detail

item is manufuctured or how an assembly or subassembly item is put together,
It is a static set of data elements, i.e., it is independent of customer order
or work order demands, It is based on a fixed quantity — usually one,

Process descriptions are used in subsequent system modules to support actual

manufacturing activity.

Why this module?

Computer-based manufacturing control systems have been in common
existence for the last 20 years, Their greatest development activity has been
in the last 10 years, Thousands of manufacturing enterprises have embarked
and continue to embark on the path of developing computer—based manufacturing
control systems. A result of the experience gainad by most enterprises over
these years has beer the need to convert their existing manufacturing informa-
tion systems and/or develop new information systems around a data base
approach, This experience is being applied to the EVIG manufacturing control
system, This module provides the basic EDP support required to develop a
data base for the EVIG enterprise, A data base is defined as a non redundant
collection of interrelated data items processable by one or more application

modules,

Development and implementation of this module provides a general purpose
data base for future application modules. Stated another way, as future
application modules are added to the manufacturing control system they will
build upon the foundation, or data base, establishing by the impiementation of
the basic records-I application module. This approach contrasts with the
alternate approach of building a new data base for each new application. The
result being that two or more independent data bases are established. Egch
data base will have common data elements, As time passes thesc common data
elements will start to disagree in content value, As a net result the system
user discards the system. Great effort is then spent in redoing the systems
around a data base approach, Therefore this module is accepted as the
beginning EDP module when an enterprise is building an integrated manufacturing

control system,
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Who are the users of this module?

Broadly viewed, cvery functional organization within the EVIG enterprise
is a user of this module, 'This is so because, as stated earlier, this module
is common to all future application medules, More specifically, the users
responsible for actual entry and maintenance of the basic data exist in two
groups., The first group is the department in the central ongineering
organization responsible for creating and maintaining bills of materials and
establishing raw material "norms", The second group is the plant technolog
department, Implementation of this module will probably place the greatest

change cf doing work on this latter organization,

Central engineering will be responsible for creating item descriptione
and engineering product structures, The plant technolog department will be
able %1 add additional data to these item descriptions., It wmust wodify the
product structure, where necessary, so that the actual fabrication and assembly
of finished products is reflected in the manufacturing product structure,

The module will support the creation of new item descriptions by the technolog
department. This is required when no engineering item number (drawing number
or bill of material number) exists., These new descriptions are sometimes
referred to a synthet.c number or dummy numbers, They have no engineering
significance and in no way result in any changes to specifications of the end

product.,

Both uger groups are supported in their maintenance of this module via
the availability of module produced error list and audit iists, Wrror lists
reflect the data base rejection of input data due to the detection of input
criteria validity checks not being met, Audit lists serve two fumctions for
the user, Mirst, they provide a record of the information originally or
currently included in the data base and, therefore, may be used in the re-
conatruction of certain records, Jecond, they serve as everyday working

docum-nts,

Module execution

Prom a user'!s point of view there are four major phuses imnvolved in the

execution of this module, These aret

1. Source data preparationj
2 Source data inputi

—-——-----mq——-——
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3, Data base maintenance;

4., Wodule user reporta,

Phage 1« This phase is accomplished at the ugerts work places  Sourec
data preparation is tne vreation of documents containing data base information,
These doouments must be fiiled sut with strict discip - ines 1t g cxpectaa
that a usere® guide »r ot f nstructions will be ava:labi- that will provide
detailed information on kow a specific source document 1g prepared, Por the
same purpose severai hourg Hf formal clags—room inatruct ion are alac vianned
for the users, T™e user forwards the completed batch of asource documents to

the data input work area,

Phage ¢ This phace 1a accomplished at cithar BVIG (MG computer lucation)
or at a site yet to b se-ected, Thio phaae converts the source documint dats
to computer readab i datia, Redjonsibility for this work phaac has the
organisation depariment,

Mage Jo ™ phase is accompliished at the st f the computer support
centre, Tramamitting source Jdata between thin phase and phase 2 and 4 s,
most logioatily, the  rgwnization department®s respomsibi . ity.

s 4 T™his phase takoe place at the uger®s wiork arca, Reporta
generated by Lhe computer 1n reaponse to the source 1ata are reviewed by the
user to further checs the vaitdity of data put nto the EVID data bame,

Now oftem these ;'hases are sgeouted will vary with the degree of user
commitment amd computer hours aveilable to EVIQ, Phases ', / and to 2 limited
extent 4 showld be run once svery 24 houre, With adequate management dirsctyn,
WIG%a capability Lo perform these phases every 24 houre 18 Withis the «xiuting
V10 rescurces, Phase i, ami 1o & limited extemt phase 4, should be run
} timee por week during the inrlepentation phase of this sodule, Onoe the
module reashes an operationa! evel, agecution oI thes« phases should be
RINLGWME oRDe Pper week, with the flegidility of performing these phases Bore
often subjeot to work [sad onditione,

Man e the madnis aped’

Ume of Shis mudule, from s user®s point of view, Ry be viaged frum tw
pointes (8) imitial mpiementation weage and (b) sperational usage,
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Initial implementation usage involves the creation and related maintenance
of a start-up system. While the definition of a start-up system has not been
fully established, it is currently defined as a system large enough to support
a quarter's work plan. That is, all item descriptions and product structure
definitions required to support a specified 3-montha' woerth of production,
it is recommended that initial implementation be undertaken by a user task
torce groupe This task force group would identify and prepare the necessary
source documents, The number of jabour weeks involved with this implementation
activity has not been ecstablisheds Initial implementaticn might continue beyond
e quarter's worth of work, This would depend upon the desired rate of
implementation, resources availabli~ and necossary computer time available to

EVIG,

At some point in the use of the moiule, implementation is conaidered to
be over and operational usage starts, Operational usage takes place as an
integral part of the users' overyday work activity, Uperational usage is
cagentially a maintenance activity., Changcee and deletione to data put into
the data base during the implementation period now :ake place, The additions
of new data to the data base also take place during the operational usage

periods

Use of this module, from a computer systemes point of view, can only be

~atabiished given a computoer resource, Mis resource has not been sstablished,

How deng the modile work”

To . ne f'amiliar with data processing teminology, diagrame etc,, the
irtar | deaign portion of this documentation package should provide the general
anuwer to thie question, T une not familiar with thie terminology, the

following dimcussion 18 provided,

Ae mentioned earlier, three types of data base descriptions are re@uiredi
(a) 1tem descriptions; (b) product structure descriptionsy and (¢) proceas

deseriptions,  The creation of these data bas- jescriptions has two key

St f "how?™, M et ol omost o amg ot Y WP te vt auerty
int o siewe M ogecond b @™ s Foor 4 B it fata EETRRR TV ynt
Codide T v the Foret "h W™ b "R W Wil o 1 ae i,
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Previous sections of this narrative have partially answered this question.
Figures I and IT illustrate the basic flow of the basic records-1 module,
The uscr prepares source input documents, These documents are converted to a
computer readable form. The computer readable source data are then edited
for proper alpha and numeric values, logical relationships between some data
eclement values are also checked. For example, if a data element is to be a
2-character numeric value and it is not, then the data will probably be
rejected, If the 2-digit numeric value has a companion field that it should
logically relate to, but does not, then the data will again probably be
rejected, Brror reports indicating the rejected data are created and dis-
tributed to the uger. The user repeate the process, providing corrected input,
untii the data are accepted, After the data have been edited for correctness
and 4 lorically accepted, they are processed by the computer into the system

data base,

When data are added to tine data base an audit liat is created, Audit
lists are provided for the user, These lists indicate the stored form of the
data bas¢ data, The user is required, for proper system operation, to review
the audit lista, Review of the audit lists further insures that the data baase

contents and the user's data input objectives were satisfied,

B/R-1 module requires the use of fowr source input documents. These
documents, along with the source input dccument associated with the basic
record=11 module, represent the key input documents of the oystom, The aystem
uger has two source input documents to create and maintain item deacriptions -
e to o reate and saintain product structure descriptions and one to obtain
basic retrievals, These input documents are¢ illumrtrated in section B of this

chapter,

Note that the source 1nput document 18 used to create and maintain data
base descriptions, The three basic data basc descriptions are considered to
have a lite cycle, Tat is, they are created, changed and destroyed, Jome
data base descriptions may live a month, others may live years, The source
input documents provide the basis by which descripiions are created, changed
and destroyed,

In order to understand how this module works uone should know tie data
elements required im the source doocument, A detailed list of the data
elemente associated with the source doouments is given in appentioss | and II,
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Inspection of the appendices will indicate several data elements which are new
to EVIG. Those data elements arc key to the system and provide further answers
to how this module works, These data elements or related topics aret

(a) item number; (b) item type; and (c) product structure basics,

Prior to discussing these data clements it is important to state that the

design and development of a computer—based manufacturing control system is
accomplished with the aid ot basic applieation modules provided by manufacturers
of computer hardware, These basic application modules require some fundamental
adherance to rules, Several key rules deal with the item number and item type

data =lements,

Item number is a unique number attached to unique raw material, detail,
subassembly and assembly items, It is also attached to purchased items.
While this is not a new concapt, the numbering of subassemblies presents the
moat difficult situation. In many instances drawings do not exist for manufac-

tured subassemblies,

If the subatcsembly represents a disecrete manufacturing process it will
require an item number. The item number scheme recormended for EVIG is an
11-digit number made from three parts., It takes the following form:

X~ XXXXXXXX~XX ¢

X - item type
xxoxxxx - 3~digit numeric number used in present drawing number system

xx - 2-digit variation number

Itom type is a 1-digit numeric data element. It is logically attached
to the part number or item number, It has four predefined values and one value
which is defined by the user, These five values, for EVIG's use, are defined

aa follows:

1« Assembly u‘d/or subassembly

2. Detail item, made from raw material or a purohased piece;
3. PMaw material;

4, Purochased item;

%« EVIQ universal assembly.

Bvery item, as an integral part of its definition, must have an item type
value attached,
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The 8~digit numeric number portion of the 11—digit item number is the
same 8-digit number scheme presently used by EVIG, Additiorin]l discussion re-

garding ite use is 10t necessary.

The 2-digit variation number, in most cases initially would be assigned
a value of 00 by central engineerings It intended use is associated with item
type 9 assemblies, The intent of the variation number and item type H assemblins
i8 to provide a simplified and more compact way to create and store on computer
files tnose assemblies which have a wide degree of variability. Tts use is
optional, Item type ') assemblies represent major assemblies which directly
make up a finished motor., Figure TII illustrates graphically some of its
intended features., By establishing one universal product structure (5+4400),
geveral unique product structures may be created (5+A401, 5+A402, 5+4401),
In this illustration a saving of L)Cﬂ in record creation and storage is realized,
Additionally one item number ie used, rather than three, to identify un

asgembly which has a common function,

The cskential rules which apply to product structur:s are not logically .
new and are relatively few in number, Some of the key rules are as followst
(a) Assemblies are made from assemblies, details, raw material and
purchased parts;
(b) Detail items are made from raw material and purchased parts; -

(¢) Complex product structures are establisned by loading into the
computer single level product structures (see source docunent);

(d) No assembly can be made from assembly containing itself;

(e) A component item can exist only one time (no limit on quantity)
per parent;

(f) A product structure is defined only one time, regardlese of its
usage frequency and structure location,

A significant custom feature 18 planned to support the product structure
capabilities of the system, This feature allows the creation of ome product
atructure which, when retrieved by engineering or manufacturing, will be
presented in its cngincering or manufacturing form, Mgure IV illustrates

thia feature,

Additional information regarding how data base deacriptions are made can
be obtained by review of other sections of this dooumentation package.
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The second "how?" - the computer data processing point of view - is ncw

the subject of this narrative,
The module consists of three submodules identified as follows:

(a) Creation and maintenance;
(b) Retrievalj

(¢) Reorganization,

The first two submodules are user oriented, The third submodule is directed

to the organization department.

The creation and maintenance submodule permits both user groups to initially

put information into the datu base. In addition, this module supports the
subsequent changes or additions to the initial data base input. Editing of
input data is performed when new data and/or changes to the new data are made.
If the input data do not pass edit criteria they are not accepted into the
data base. The user is notified of this condition via source data error lists,.
Source data that pass the edit checks are added to the data base., To reflect
this condition an audit list is produced indicating what the data base contains

as a result of its source data input.

As data are being added and/or changed via the creation and maintenance
submodule they may also be retrieveds. The retrieval of data from the system
jata base takes place by two principal means. The first is via other applica~
tion modules. These other application modules may change l1imited portions of
the data base created by the basic records-I application module. These modules
cannot, however, create ur d=lete hasic data base input. The second is via
the second submodule of the basic records-I application module. This submodule

is referred to as the retrieval submodule.

The retrieval submodule processes requests for explosions and implosions
of complete electrical motors, major subassemblies, assemblies and detail items.
The explosion retrieval breaks an assembly item number into its immediate
components and may be continued to the raw material level, The implosion re-
trieval traces the direct and/or indirect usages of an item number on higher

level assemblies,

Explosion and implosion retrievals are categorized into three types:

(a) single levelj (b) indented; and (c) summarized.
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The single level explosion/implosion is the most fundamental retrieval,
The explosion retrievai explodes an item number into its direct components,.
The single level implosion of an item number identifies the item nwiber ind its

location,

The indented explosion/implosion retrieves information regarding an item
number from the top of the structure to the bottom (explosion) or from the
bottom of the structure to the top (implosion)s The term "indented” refers to

the format of the output.

The summarized explosion retrieval summarizes the quantities of assemblies,
details and raw materials used on a given item number, The summarized implosion
is a multilevel processing technique that totals the direct and indirect usages

of an item number on all high-level assemblies,

The primary input to this submodule will be retrieval request source
document. Spccification of a unique ~lectrical motor, as identitict ov the
production data sheet, may generate a complete explosion of the motor. Ten

levels of explosinn/imp]osion are planned for support of the system.
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B. System flow charts
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Source input documonts

Item description Item types 1, 2, 3, 4
and 5

Ttem description [tem type 2

Item description Item type ) and 4

Retrieval requests

Product structure
description

(3ee appendices I and II,)

D, Beport oufputs

EBrror listing. Item master source document

Brror listing. Product structure source
document

Item master audit list

Product structure audit list
3ingle level product structure
Indented product structure
Summarised item number usage
Single level, where usod
Indented, where used
ummarised, where used

Brror listing, Retrieval request aource
document

Explosion retrieval, 3ingle level file
dump

Itom master dictionary update
Data base dictionary
Brror listing, Bad control cards
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1, BASIC RBOORDS-11 l)ﬂ!l.ﬂ/

Ao Marabiys

A fumdamental concept in the terign and impilementat on of the new EVIG
systom is to break the new ayatem int o modaier and aBsign ne taam bt each
the modules, The member f 1 teomm should . ombine operational CEpOTIanG. o
performing iime Tunctions with ape. 1alist knowledge 11 order to ANC O Pagn
intardepartmental and nterdiaciy linary thinkinge MBmeh teoam ahould acknow | adge
ite share in the common ragpeneit ity 1or realising an offy ient anf maton
system around a data bucce ™o new EBVIG information s outem must become an
integral part of the rganisation (Pactory Nog 1), and 1t 18 loar that the '
sanageaent of the orgmanisat:on muat be jnvolved in a) phases of the ayetom

»ffort to be sure the new system wiil be ofect ive,
VoNeuuldd=— it

the Basic recorda-I! moduie repregents the third pact o1 the basic
information elemente of the integrated dats base within RVIO*: RDP manufacturing
control aystem. The othir twe ategorics f hasic alemente are (a) item
dencription amd (b) product structure, Thes: twe modulee of the bawi:
information elements are 2upported by an [A application, Te |8R application
consiate of programe that v+ integrated but can also be uned independent iy f
sach other, Mis modular ctructure will allow a 8tep=by-step des 1 gn and
implementation of EVIG's manufacturing ontrol system, e seoquonce of the
implementation oan be deciied by BVIG's apecial requirements and shou!d be
approved by IN10% sanagement,

e THB applioation package provides BVIG with progrems that load, main-
tain and reorganise basic files, It it denigned to organize and maintain a
central informmtion aystem, linking, thereby, product structure records and
sanufacturing process descriptions with the item master file, Mis approach
differe from the mamual or automatic 1nformation systems, the design of which
strongly reflects the functional areas of the organisation (i,e, sections,
departmsats), Wese systums frequantly serve the data stored in the verious
departmental files that arc wholly or partiaily duplicated, Information
aysiems with suwch data files have serivua drawbaoks, Time 18 wasted on updat ing
the overlapping files, The files are seldom aymohronised., Information that

Qystems amaiysis: Peremc Marslnyi, BVIG; Horst Kiette, UNIDO;
Tet aoakl, WIG; Jénue rife, VIO,



hould tiow from onc department to another ofton 4o not areiye o complete
form, movea glowly and, on vty o moat bike oy ont it date,  T™e work of
maintainming basic gntormat ion toce tende to be pat o0t and often 18 never

vooomp i shed,

Papdapeptaie of th baey rooerde—ll module

Deaign of the bacy records=TT moduic supporte data input from the
manifacturing enginueoring department (plant technolog department )o The baaic
v corde=11 module strongly depends on the basyc recorda=l modules  The inter—

rejat ionship of theao two modules g described bel oW,

Asaume that tho uscr wked the system for 4 roating, for which the jtom
vant v (drawing, part numbor) Ao net exaist on the basi o records=T file,
M system wouid ve et the request and would croate an error report, On the
thor hand the syatom would nly {lag a request with the right tem number but
ton=cxigting rout ng datas  The riant technoioy department s able to put into
the 1ata bade basic information « lementa which wil: reflect on the user's out-
iut requirements, The specific input requirements (Bour:e data) and the error
and output reports are desoribed an oa later se ot oon of ths study. Examples
4 basie information olements cstablished by the manufacturing ongincering
wroup inc lede description and sequence of operation, oost centre, work centre,
run time, set—up time, too ! namber and cost/limit, The bagic data of the basic
records=11 module specify the | gical aeguence of operations during the
manufacturing process of detai| parts and of assembly, T™e ;lant technolog
tepartment will supply this nfomation and is aisc responaible for maintaining

the basic records-I! moduie,

Brror liste and audit lists are needed tor maintaining the basic records
£ the module, Brrur liste show the input data that were rejected by the data
bas: becawse the input criteria were not met, The wrong input data must be
corrected by the technology department before they are accepted by the data
basc, Adit list give original and ourrent information inciuded in the data
bas:, The awdit liets are used for two purposes, Pirst, for the reconstruction
of certain records and secondly, as sveryday working documenta,

Baecution of \he hasic records-1l module

There are four major phases in the emscution of thie modulet (a) source

data preparation; (b) source data inputi (c) data base maintenance; amnd

(d) module user report,




The source data are prepared by EVIG's techiology department, The mource
document contains data base information and must be carefully prepared because
any incorrect information that gets on to the data base will create errore in
the new EVIJ information system, It is expected that a user manual will be
preparad, T™is manual should describe precisely the steps to be followed in
filling out the source document for the basic records-Il module, The technology
department should check its own work before it is forwarded to the data input

area,

The source data input is performed by EVIQ's keypunch department,
The aource data must be keypunched and verified acocording to the keypunch
instruction manual, The instructions for a particular source document ocan be
found under the asource document number, After keypunching is finished the
organisation departaent will seni the card decks of input data to the 3ZUV
computer centre and the ceypunch department will return the source document to

the technology department,

T™e data base maintenance is done by 3BV computer centre, All reports

are sent to MVIQ for the module user repcrts,

The module user report reviews the computer outputs with the source
documents, The main objective of this work is to asnure correct data bhase
input, Ideally, this module should be run every day during the implementation
period and once a week during the operational period,

t 10 ri

During the iritial implementation period a start-up system is created,
In this period it has not yet been decided if the entire data base could be
developed at once or broken down into parts. This decision will depend on how
many data fielde of the old aystem can be used in the new aystem, A aystem
that supports a three-aonth production is considered the most functional,

It is recommended that the initial implementation be done by a techmology
depe.rtment group, Tis group will decide on the method of work and identify
and prepare the necessary source documents, The duration of the initial
implementation period will depend on the amount of old system data that could
be used, the desired rate of implementation and the awilability of the
resources amd the computer time,



Qperational yeuge period

Operational usage starts afler the implemertation of the B/R—-II moduie
is considered to be completed, Operational usage is an integral part of the
technology department's everyday work activity, It is essentially a maintenance
activity, Changes and dcletions to data put on to the data base during the
implementation period now take places The additions of new data to the data

base also take place during the operational usage period.

The function of the &!—LI moduic

The B/R-II module consists of three submodulest (a) creation and
maintenance; (b) retrieval; and (c) reorgmnisation, The first two sub-
modules are technology department oriented, The third one is orgmnisation

department oriented,

Under the first submodule program the initial information is put into the
master routing ard pending files, If errors have been discovered in the routings,
the entire routing records are put into the pending file., The routings without
errors are put into the master routing file, All maintenance work for the
master routing and pending files is alaso done under this program. Although
the data base is created under the basic records-I application module, certain

portione of the data base can be started and maintained under this program,

T™he new input data and any changes to the input data must be edited,
The data that do not meet the editing criteria are not accepted on to the
master routing file and the data base, The technology department is advised
of this by the source data error list., Data that have met the editing criteria
are added to the system and signalled to the technology department on the audit
list (report output list), Te audit list gives the information about the

ocontenta of the master routing file,

Data can be retrieved through the retrieval module (routing retrieval),
Boutings are a type of retrieval used to prepare a sequential list of all the
operations required to mamufacture a detail part or put together an asseably,
The list can be used as a reference document or, if extended by production

factors, as & manufacturing work order.
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B. ixatem {low chart
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dst 02003




02101
o102
99101

02801

02603

¢ Sewce LMl decwsents

Meter routing operation detail
Master routing operstion description
Betrieval request (see module O1)

D.  Ragort outrute

Brror list, Source document 02101 and 02102

Mamufacturing routing. Awdit version

Parts and material list. Awdit version

Mmufacturing routings Metrievel version (see figure 1 4]
Parts and material list. fairieval version (see figure VI)
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v, COMMON DATA ENTRY MODULE 034/
A, Narrative

The common data entry module provides a singular data processing approuach
to converting all user source data into computer readabie forme. This module
is highly data processing oriented, As such it does not require indepth under-
standing by the user of the EVIG/UNIDO systems This is opposed to some mcdules
which are considered user oriented, For example, the basic rezords-I and -1I
modules are highly dependent upon user’s understanding and involvement,
The organization department is responsible for the successful performance of

this module.

Operation of this module is planned to ultimately run at BVIG's data
prccessing centre, The capability of operating this module and module 04
(common print) at EVIG would permit the EVIG management 1o work on a daily
basig with the EVIG data base., This capability is a must to successful run of
a modern integrated manufacturing control systems The initial version of the
EVIG/UNIDO common data entry module is based on card media for entering data
into the data base. This media may be changed at a later date tu a more
sophisticated and faster means without requiring serious rework to the systom

data base,

This module provides trree major data processing services for the EVIG/UNIDO

system, They are:

1+ One set of computer programs to process all user source data;
2. One computer process run to edit all user source datas
3. Creation of edited transactions for subsequent use by other systems

modules,

These data processing services are illustrated in tne system flow chart

in section B of this chapter,
For source input documents see modules 01, 02 and 11.

The common data entry module provides no report cutputs, Tape files and

possibly several disk files are the only output of this module.

5/ Systems analysts: Ferenc Harsényi, EVIG; Horst Klette, UNIDO;
Istv&nné Lacak8, EVIG; Péter Lukdts, EVIG; Dan L, Morris, UNIDO;
IstvAn Noszk8, EVIG; Tibor Tordai, EVIG; Baldzsné Téth, EVIG; S4ndor Solti,
EVIG; J4nos Sarldéa, EVIG.



Common data entry module

B, System flow chart
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V. COMMON PRINT MODULE 042/
A. Narrative

The common print module provides a singular data processing approach to
printing all computer reports that the EVIG/UNIDO system generates.
Operation of this module is planned to eventually run at EVIG's own data

processing centre.

The operation of this module and the common data entry module, at EVIG,
will permit the management of EVIG to establish and maintain the system data
base in an effective manner. This means that the users of the system will be
permitted to create and maintain basic data base descriptions and be informed

of the effectiveness of their activities on a 24 hour-daily basis,

This module is highly data processing oriented. As such it requires
little or no indepth understanding by the users of the system, The key to its

successful operation is with the organization department.

The reader is directed to other general design specifications to review

the computer generated reports produced by this module.

Systems analysts: Istv4nné Juhdsz, EVIG; Pé&ter Luk&ts, EVIG;
Dan L, Morris, UNIDO; Gabriella Reményi, EVIG,
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System flow chart
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VI, PHY3ICAL INVENTORY MOBULE 119/

A Macratiye

The physical invent ry subsyatem was designed and executed within the
manufacturing control gystem of !VTQ/UITH). Thie documentation givea summarized
description of this moduie, The documentation anewers fundamenia’ questions
recessary for the correct understanding of this subsystem, Theae questione

aret

What 18 the physical inventory module?
Who ar> the users of this module?

Why thie module?

When ie the wodule used?

Wodule execution,

How does the module work?

What 18 the physical ANVeLtory pedule”

T™e physical inventory module maintains a current ba lance of that
iventory physically available in the EVIG warehouse:, The physical inventory
balance is determined by the warehouse receipts and 1ssues. Previously,
receipts and 1ssues of material were done with the use of several documents,
T™ese documents were of different form but contained the same data, The new
system's igsues and receipts are recorded on the new watchouae movemanta sheet,
™is new document ¢! iminates the many different forwms used previously, [t
\dentifies issucs, receipts and ad justmenta for each warehouse, MPurthermore,
movement activity is identified by categories, A new task of the warehouse
worker is the preparation and the forwarding of this new source document to

the informat ion department,

A warchouse characteristic of Pactory Bo, 1 is that part of 1te physical
inventory 18 stured by the EVIQ central warehouse, Stated another way, the
central warehouse stores the same item for more than one factory., Previouwsly,
the contral warehouse did not record issues and receipts by faotory, Therefore
no balance of physical inventory for Pactory No, 1 was available, The new
system requires physiocal balince by factory mmber, All i1asues and recsipts
activity are charged against the proper plant,

¢/ dystems analysts: Dan L, Worris, UWNIDO; 4=su18 Mg, EVIO;
Tibor Tordai, KVIU,
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m ALY L uders !“ ilil .29“”2?

™e main uger of this module ias the warehouse, The warchouse 1o responsibi

tor the quality f syatems data and making surc that the physica. quant Ly i@
the dame af the data base quantity. Omiy the warchouse 1a able to provide

thig aervice,

Indirect ascra f this module 1nolude material management, manutacturing

mbtro o and acoount 1nge

U e

A physi a) inventory balance 18 3 mandatory requirement in an integrated
manufacturing controi syst me The physical inventory module provides this

inf rmating ¢ provides timely reporting of phymical inventory movements,

e e Hus Boduic ysed’

™he wour - documente are f11led n when tnere iz a change in the physical
invent ry, T™iis change happens when items arc received or 1asued, Novement
o mvantory e categorised and deacribed by a transaction code, T™e frequency
i nventory changes determines how often the warehouse worker has to forward
fhe sour o dooumntue Porwarding of input data has to take place at least

e 4 days

Miere ar. wsevera) warehouses 1n Pactory Mo, 1, each operating in
separatc {ucationse  In these warehouses there could be stored common as well
a8 di1fferont itema, T™is module identifies the fact and maintaina unique
balances by locationes The punched cards, prepared on the basc of source
documents coming from the warehouse, are processed by the ocommon data entry

module that enters the input carde on magnetic tape and ~dits the source data.

Por vach item number there may be one or more inventoury gquartity values,
Quant ity valuee for oach item are established and maintained for each unique
jocation and factory that "owns" the item. It 18 mandatory that inventory
requirements for each plant be maintained, Wicn there 18 a change in the
physical inventory balance of a warehouae a proper quantity ad justment

aathoriged by the factory is mades In principle the real physical inventory
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should conform with the inventory value rocorded by the computer,s In practioo,
however, differences will hccur, Therefore, when an inventory record has a
garo or & neogative quantity balance, an audit liat ahould be prepareds This
audit tist requires 4 physical sudit,  The preoparation of output lists is

made by the aid of a common print routine,

Prom the userts point of view, execution of this moduie takes place in
1]

4 phases, Theaec arct

1 Jource data preparationy

2o Jource data input}

}J¢ Dmta basc maintenance}

4, Usear report distribution and use,

e first phage i¢ completed at user's working area, 1.¢, in the warehouse,
e preparation of source data 18 the creation of documents containing physical
inventory movement data. The warekouse enters data on the wource documents at

the time that the actual inventory movement takes place,

In the second phase the source document data are recorded o punched

cards at the data input area,

In the third phase, updating of the physical inventory balances, i.c. the
processing of quantitative data to determine the new inventory position, is

completed,

M™e activity of the fourth phase is the comparison of computer output

reports with the source documents created by the user,
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Ce Jource i t document

Design of the rhysical inventory source document (sec figures VII and
VIII) considers demands of both the warehouse user and the computer—based
manufacturing information system, This design simplifies the usera! work
activities and improves the data processing flow, The source document is
Jesigred as an integral part of the EVIG data base maintenance objectives,

It contains only the data elements required to maintain accurate physical
inventories, Sufficient data are created to provide interface links with other

system modules,

A key data clement in the source document is ihe transaction code,

Ttem number description is found in the B/R-I documentation set. Por the

gquant itative data, five integer positions and three decimal fraction positions
are reserved, A 2-digit unit of measure s required tc ensure proper quantity
recording, The order number is used to identify the issuing or receiving
authority. These numbers have been generated in the past by the material
supply department and central sales department, Responsible for the completion

of the source document is the warehouse keeper,
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D, Report outputs

11801 Error list (see figure VIII)

11802 Material newspaper (see figure IX)
11803 Receipts/issues (see figure X)
11304 O/negative balances (see figure XI)

The identification of output reports is determined on the bagis of user's
requirements and proper inventory management, The following output rcports

have bcen prepareds

(a) Material newspaper;
(b) Receipts/issues;
(

c) O/negative inventory balance,

Material newspaper report contains a list of items received from suppliers
by the factory warehouses., Its purpose is to provide users, i.e. manufacturing,

material supply etc., with up~to-date receipt information.

Receipts/issues report contains a daily list of items and their quantities,
received, issued and adjusted for each different factory warchouse. The
direction of movement, i.e. in or out, is shown by the transaction code,

The purpose of the report is (a) to provide an audit list for the warehouse

keeper and (b) to provide current data to production control,

As previously mentioned, the inventory balance maintained by the computer
is not always in agreement with the actual physical inventory balance.
Therefore, an audit list is needed to identify those items which are reduced
to zero or to negative balance, A physical check—up provides the control of

the percentage level of inventory errors,
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