
THEORETICAL ASPECTS AND LITERATURE REVIEW

To solve the problems presented in the first section, the solution can be divided into 
two parts. First, the company has to develop computer database system in order to 
improve the efficiency of data maintenance. Second, the company has to establish a 
classification and coding system in order to support the database system. However, 
before the computer database system can be constructed, the classification and 
coding system should be established first. Thus, this thesis will present literatures 
concerned to the classification and coding system and database management 
respectively.

2 .1  G r o u p  T e c h n o lo g y

2.1.1 Introduction to Group Technology

In fact, humans have been unofficially applying group technology concept for 
centuries. However there is no formal description of group technology application in 
manufacturing until Mitrofanov [1] published his book in 1959. He defined group 
technology as

“A method o f manufacturing piece parts by classification o f these parts into groups 
and subsequently applying to each group sim ilar technological operations. The 
major result o f this method o f manufacture is to obtain economies which are 
normally associated w ith large scale production in the small scale situation and it is 
therefore o f fundamental importance in batch production and jobbing sections o f 
industry’'. After that, many books related group technology were published. Group 
Technology was therefore defined in many terms such as

“ The realization that many problems are sim ilar, and that by grouping sim ilar 
problems, a single solution can be found to a set o f problems thus saving time and 
e ffo rt” Soloja [2]
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“A technique that concerned w ith discerning underlying sim ilarities in products, 
parts, processes and production resources by structuring these entities into clusters 
based on common attribute values ” Gallagher [3]

Thus, we can conclude that group technology is related with discerning underlying 
likenesses in products, parts, processes and production resources by structuring these 
individuals into groups based in ordinary attribute value. One significant principle of 
group technology requires separating the manufacturing facility into small group of 
machines and each group is dedicated to a specified set of part types. Often, the term 
cellular manufacturing can be used in this regard. The connotation of a group is a 
small group of one or two machines but seldom more than five. It might contain a 
machining center, monitoring device, tool and part storage, a robot for part handling, 
and the associated control hardware.

2.1.2 Part Family Development

Naturally, person’s mind cannot readily work with the large amount of data at one 
time. Alike human mind, computer is then created in order to manipulate 
considerably more data. However, computer also has limits on the amount of data 
that can be manipulated at one time. For this and other reasons, it is advantageous to 
find ways to organize data in order that only related items need be retrieved and 
analyzed at a specified time. To accomplish this, methods of structuring data have 
been devised such as data structures used in large computer data bases, data listing 
words alphabetically in a dictionary, and the coding and classification of books in 
library catalog. More elaborate systems have been devised, such as the taxonomy 
used in biology to classify all living things. This last example illustrates how 
thousands of items can be organized so that reasoning can be applied to small group 
with some similar attributes.

The complexity of materials flow has been identified as a major production 
management problem in batch manufacturing companies. A company may make 
thousands of different parts in environment that becoming more complex as lot sizes 
get smaller and the variety of parts increases. When they are examined closely, 
however, many parts are similar in some way. Items with similar geometric features
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should have similar designs. Therefore, firms will often find that these parts fall into 
families based upon their manufacturing characteristics, and a group of perhaps ten 
products could require very similar processing in terms of machinery, process 
sequence and operation times.

According to Bedworth [4], part families can be defined as a group of parts based on 
their attributes. Usually, these attributes are based on production process or 
geometric characteristics shown in figure 2.1. Production process classification 
shown in figure 2.2 is normally based on sequence, type, and number of operation 
such as method of processing, the tooling, and the conditions of processing.
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Figure 2.1: Parts grouped by geometric shape [4]

Geometric classification shown in figure 2.1 is generally based on size and shapes of 
parts. The recognition of a family of parts having resemblance permits the economies 
of scale usually related with mass production to be applied to batch production.

Figure 2.2: Parts grouped by manufacturing process [4]



As a result, a key to implementation of group technology philosophy is the 
successful grouping of associated parts into families. Generally part families can be 
formed by three basic ways, which are

1. Manual visual search,
2. Production flow analysis
3. Classification and coding

1. Manual visual search

Commonly, Manual visual search is the easiest method; however, it is rarely applied 
in formal group technology application. As people having different knowledge, the 
result of grouping is inconsistent. Moreover, when the number of parts significantly 
increases, the efficiency of this method will be limited. For that reason, Production 
Flow Analysis (PFA) and Classification and Coding are more widely concerned.

2. Production flow analysis

Developed by Burbidge [5], Production flow analysis (PFA) is a method used for 
analysis the operation sequence passed by parts or products during manufacture. 
Since parts are grouped into part families, the machine used to operate them should 
be grouped as well. Anyway, to apply PFA, the organization should have enough 
reliable information about the operation sequences. The advantage of PFA is that the 
organization does not have to classify and code parts. Conversely, the reliable of 
information is the weak point of it. PFA technique will turn a number of parts and 
machines into a matrix called machine-component chart shown in the following 
figure 2.3. According to the figure, parts with similar operation can be grouped by 
sorting the rows and columns. When the chart is small, user can manually group 
them. On the contrary if it is very large, computer procedure should be used to 
perform this work. In general the successful of machine-component chart is 
depended on the accuracy and efficiency of each part’s routing, which do no exist in 
common firms. If they do, however, they are often inaccurate from lack of 
maintenance, or they are inconsistent. Moreover since some parts cannot be grouped
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into a family when one or more unique operations are required, judgment of users is 
then involved.
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Figure 2.3: Component-machine chart [5]

2.1.3 Classification and Coding System

2.13.1 Classification

According to Bakewell [6], classification part is the basis cognitive process of 
arranging parts into classes or categories. The basis objective of classification are 
that parts having similar attribute should be classed together while those are 
dissimilar should be differentiated. The intent of the part is to describe characteristic 
or any attribute of each part that will facilitate determination and retrieval of similar 
parts. In general, when a part is required, the other related parts are also required. 
Therefore, the classification system will allow user to maintain and utilize everything 
that relates to each other quickly and easily.



Significant issues for effective classification system
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Sadar [7] has summarized the significant issues that the efficient classification 
system should have as follows:

1. System has to cover all existing and future parts totally.
2. System has to provide benefits to user realistically. This means when the system is 
activated, user will be able to find a target object and also return it to the same 
location.
3. System has to arrange main category and sub-category logically and theoretically
4. System has to specify appropriate code for both categories.
5. Code developed by the system should not be too complex and long because it will 
be difficult to use. If a code is short and meaningful, user will be familiar with it 
more quickly.

Classification Scheme

According to Sayers [8], classification scheme is a method used for classify objects 
such as books. If a method can specify remarkable characteristic, the company will 
be able to divide objects into appropriate category efficiently. Generally, the 
characteristic of effective classification scheme are listed as follows;

1. It can immediately determine a category to a part.
2. It should have apparent meaning. A user does not have to interpret it again.
3. It should be proper to the target size of database.

2.1.3.2 Coding system

According to Askin [9], coding system is a system that used to determine code for 
each part. Coding system can be guided by four major issues, which are population, 
code detail, code structure, and digital representation.
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Figure 2.4: Classification Scheme [8]

I) Population

In general population of parts or entire class should be enclosed when coding system 
is developed. The scope of part types such as part rotational, prismatic, or other 
attributes has to be acknowledged. The coding system should be flexible to handle 
future parts. It should discriminate between parts with dissimilar values for key 
attribute. For example, part having different size may require different machine tools, 
while some parts may need threading, turning, grinding, or reaming whereas others 
do not.

II) Code detail

The second issue of coding is code detail. The level of code detail is one of the most 
significant subject to the success of coding scheme. Using of extra details brings firm 
unwieldy codes and waste of resource in data collection whereas using too few 
details result ร in useless code.

Normally it is better to have code that can uniquely identify the specific part and also 
describe a part from design and manufacturing viewpoint. All information essential 
for classing the part for manufacture should be included. Features related to a main 
part like external shape and internal shape, protrusion, and hole are typically 
included in the coding scheme. Besides, features likely to change with time such as
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demand is normally not included in the primary code, even if it may be significant. 
The secondary shape such as chamfer and thread are also needed to be considered 
whether it should be included or not. Consequently the code developer has to 
consider all trade off such as cost, time consuming of all shapes before contain it into 
the code.

Ill) Code structure

The third issue of coding is code structure. Generally codes are classified into three 
basic types, which are Hierarchical or Monocode, Attribute or Polycode, and Hybrid 
or mixed.

• H ie ra rc h ic a l C o d e

Supporting that people have been classifying and coding things for a long time, the 
hierarchical code coding system was originally developed for biological 
classification by Linnaeus in the 1700s. The structure of hierarchical code shown in 
figure 2.5 exists when the meaning of a digit in the code depends on the values of 
preceding digits. This means each character amplifies the information of the earlier 
character. It provides a large amount of information in a relatively small number of 
digits. This advantage will become more apparent when we look at an attribute 
coding system.

Figure 2.5: Hierarchical Code [9]
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A Hierarchical code is efficient in that only relevant information need be considered 
at each digit. The values for each digit can be used to convey meaningful data in all 
instances. However, hierarchical codes are difficult to learn because of the large 
number of conditional inferences. Furthermore, to determine the meaning of each 
digit in the code, each preceding digit has to be decoded first. For instance, the value 
of 0 in the second place of code value 1034 may indicate the existence of internal 
threads in a rotational part. Whereas the value 0 of code value 2034 may refer to a 
smooth internal feature of rectangular part. Frequently, the design department uses 
hierarchical coding system for part retrieval since it can capture shape, size, and 
material information effectively. On the contrary, the manufacturing department does 
not require this type of coding system since it cannot analyze and retrieve process- 
related information. As a result, it is difficult to apply it usefully for both design and 
manufacturing group.

• A ttr ib u te  C o d e

Different from Hierarchical Code, Attribute code or polycode is easier to learn but 
less efficient. In the code, each value for each digit has a consistent meaning. The 
meaning of each character is independent of any other character, so each attribute of 
a part will be assigned to a specific position in the code. The structure of attribute 
code is shown in the figure 2.6.

Code Digit 
Feature

1
Outside shape

2
Inside shape

3
Holes

4
Surace Mac.

Value None None No None
1
2 Smooth Smooth Smooth ax. External grv.
3 Stepped ends Stepped ends Smooth rd. External spl.

4 Stepped and 
threads

Stepped and 
threads

Axial and 
radial Internal Cuv.

Figure 2.6: Attribute Code [9]

For example, the value of 0 in the second place of code value 1034 and 2034 will 
indicate the same attribute. As a result, certain digits may be almost meaningless for



some parts. In general, this type of coding system is well-accepted by manufacturing 
department as it can identify similar feature that require similar operation. On the 
other hand, since a position in a code has to be reserve for only one attribute, the 
final code may turn out to be a very long code.

• H yb rid  Code

Since both hierarchical and attribute codes have different advantages, most coding 
system then become a hybrid or mixed coding system. This code type can utilize all 
advantages of them. Shown in the figure 2.7, Hybrid code naturally utilizes a section 
of code that is chain in nature and then switches to several hierarchical digits to 
additional detail the specified individuality.

IV) Code representation

The last issue of coding is code representation. Since representation is the issue that 
closely associates to the users, it should offer detailed meaning or information. In 
common computer speaks binary best, and the many parts coded justify 
consideration of storage and retrieval efficiency. Besides, humans are more familiar 
with alphanumeric characters especially if characters convey meaning such as use of 
“ร” for smooth or “T” for thread. Therefore, the presentation can be divided into 
three types, which are numeric, alphabetic, and alphanumeric. The selection of 
representation types is usually depended on the desired number of categories for each 
digit. Significantly, in order to facilitate comprehension of code and interpersonal 
communication, organization should consider the standard industrial terminology and 
grouping.



2.1.4 Example of coding systems
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Since all issues of coding system were presented and we have already known that 
many coding system have been developed, this section will provide three examples 
of famous coding systems, which are OPITZ, DCLASS, and MICLASS.

2.1.4.1 OPITZ Coding System

Developed by Opitz [10], the Opitz system uses nine-digit hybrid code that can be 
extended by adding four more digits. The first five-digit code specifying the 
geometric characteristics of the part, and a four-digit supplementary code giving the 
diameter or edge length, the type of material and its initial form, and the accuracy to 
which the part is manufactured. Depended on the particular firm, the extended four
digit are referred to as the “secondary code” and are intended to represent 
manufacturing data. Figure 2.8 illustrates an overview of the Opitz code.

Digit 1
Component class

Digjt2 
Main shape

Digit3
Rotaional

surface
machining

0 UD<0.5
\1 0.5<L/D<3 Exteral shape2 1 L®>3

3 1 L/D<2 Div Overall shape4 L/D>2 Div
5 Special
6 1 AIB<3 A/C>4 Overall shape
7 1 A/B>3 Overall shape
8 85 Affi<3 A/C<4 Overall shape
9 ๐£ Special

Internal shape

Rotational machining, internal and external shape elements
Principle

bores

Digit4 Digits
Plane Auxiliary holes

surface gear teeth
machining forming

Plane surface Aux .holes,
machining and gear teeth

Plane surface Aux .holes, gear
machining teeth forming

Plane surface Aux .holes teeth
machining forming

1 Dimensions
2 Material
3 Raw material form
4 Accuracy

Special supplementary code

Figure 2.8: OPITZ code structure [9]



The Opitz classification for a particular component might take form:
17

In this code, the first digit (1) identifies that firm is dealing with rotational 
component whose ratio of length to diameter is less than 0.5. The second digit (1) 
specifies that there is no external shape element. The third digit (0) indicates that 
there is no through bore exists. The fourth digit (0) specifies that no surface 
machining is required. The fifth digit (1) shows that the component contains axial 
holes related by a drilling pattern.

The first digit (4) of the secondary code represents that part has diameter between 
160 and 200mm. The second digit {3} identifies the steel type. The third digit (0) 
presents the initial shape as a round bar. The fourth digit (1) signifies the requirement 
for accuracy level 1.

Since the required machining set-up characteristics can be figured out from the code, 
by searching for parts whose code suits a particular set of criteria, parts that should 
be machined within the similar set-up can be recognized and the total demand for 
this family can be examined with regard to the throughput capacity of the available 
machines.

2.1.4.2 DCLASS Coding System

Developed by Brigham Young University, DCLASS (Design and Classification 
Information System) is a coding system provided for educational and research 
purposes. Although its was primarily used in university environment, many 
companies are using it for prototype development. According to the Computer Aided 
Manufacturing Laboratory [11], the following premises were adopted and used as the 
basis for the development of the DCLASS Coding System.



1. The best characteristic of a part is its basic shape, especially its most apparent 
attribute.
2. A part may be completely characterized by basic shape, precision features, 
material type, size, condition, and form.
3. The basic shape can have many features such as threads, slots, holes, and grooves.
4. Short code segments can be associated to establish a part classification code, 
which in human-recognizable and adequate for human monitoring.
5. More detailed information can be pointed by each of these code segments.
The structure of DCLASS code is contained by eight digits illustrated in figure 2.9. 
These digits are separated into five segments, which are basic shape, form features, 
size, precision, and material.
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B01 ไ 2 3 A7
l _  Material

_Precision, no special processing
Size, maximum dimension <2.0

___Complexity, number of special features
Round with single outside diameter and single bore diameter

Figure 2.9: DCLASS code structure [4]

The first segment or basic shape segment composed of three digits. Normally these 
digits are identified by answering questions posed by an interactive computer 
program. However, to code part manually and easily, DCLASS part family 
classification chart is structured as a logic tree shown in figure 2.10. This sample 
logic tree is just one of many such charts in DCLASS Coding System.

The second segment or form feature segment is contained of one digit. It is used to 
specify the complexity of the part such as features, heat treatment, and special 
surface finishes. The various code of this complexity of the special feature is 
provided in table 2.1
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Withoutbare A00

Figure 2.10: DCLASS logic tree [4]

Feature complexity code 1 IJ

1
2

1
2

3 3
4 5
5 8
6 13
7 21
8 34
9 >34

Table 2.1: Complexity code for special features [4]

Consisted of one digit, the third segment denotes size of a part. Several of size is 
specified in code shown in table 2.2.

Size code i S S T  i 1" 5 j icüiLlmmt ' -
1./ ; _ ::'J J £ -Æfr'l '-๖-' 
1  Description -

พ่‘' ร .' Jr '

1 0.5 10 Subminiature Capsules
2 2 50 Miniature Paperclip box
3 4 100 รทtail Large matchbox
4 10 250 Medium small Shoebox
5 20 500 Medium small Bradbox
6 40 1000 Medium large Washing machine
7 100 2500 Large Pickup truck
8 400 10000 Extra large Moving van
9 1000 25000 Giant Railroad boxcar

Table 2.2: DCLASS size code [4]
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The fourth segment refers to the precision of the part being coded. The precision 
represents a composite of tolerance and surface finish. Five classes of the precision 
are listed in table 2.1.3. Class 1 illustrates very tight tolerances and a precision- 
ground or lapped surface finish, while Class 5 represents loose tolerances and rough
cast surface. Thus a part classified in Class 1 normally requires cautious processing 
with careful inspection.

Glass code Tolerance(in) Surface Finish (rms)
1 < 0.0005 <4
2 0.0005-0.002 4-32
3 0.002-0.010 32-125
4 0.010-0.030 125-500
5 >0.030 >500

Table 2.3: DCLASS precision class code [4]

The last segment or material segment composed of two digits. Like basic shape 
segment, material segment are normally identified by answering questions posed by 
an interactive computer program. However it is easier to be identified by using logic 
tree.

Since DCLASS Coding System would be easy to computerized, Dell Allen [12] at 
Brigham Young University has developed a general-purpose computer system for 
processing classification and decision-making logic. It is available for many types of 
computer such as micros, minis, and mainframe.

2.1.4.3 MICLASS Coding System

According to Chang [13], MICLASS (Metal Institute Classification System), one of 
the most popular commercial systems available in the state, was developed by the 
Netherlands Organization for Applied Scientific Research. MICLASS Code is 
consisted of 12-digit code that can be extended by adding more digits, which are 
normally depended on the desires of a company.
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n 20 2211 21 33
M ateria l

Tolerances
Dimensions

Main shape and shape elements

Figure 2.11: MICLASS code structure [4]

The first 12-digits code is used to classify the engineering and manufacturing 
characteristics of part that are main shape, shape elements, position of elements, 
main dimensions, ratio of the dimensions, an auxiliary dimension, tolerances, and 
material. The additional code can be added when the first 12-digits code does not 
offer enough information. They can be vendors, costs, or lot sizes. Since it is 
specified by a firm, it can contain as many as 18-digits. Therefore, the final code of 
MICLASS can be comprised of 30-digits.

Obviously it will be a very tedious and time consuming task if a user has to construct 
MICLASS code by manually. Certainly more human errors are able to be made. As a 
result, several interactive computer programs were developed in order to assist the 
user. Users have to answer the questions respectively while the program collects all 
data and codes a part. Since the reply is shown in “yes” or “no”, users do not need to 
have depth computer knowledge. Furthermore, there are many subjects that can be 
done by these programs. For instance, they can be applied for design classification, 
improving control and speed of material, elimination of design duplication, 
optimization of machine tool purchase and use, and manufacturing standardization. 
Consequently these programs are the reason why MICLASS Coding System has 
been so successful.

Once some of famous coding systems were presented, the way to select the most 
suitable one for each company is going to be presented in the next section.



2.1.5 Coding System Selection
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In accordance with Bedworth [4], there are 8 factors that should be considered when 
selecting a system. Anyway, there may be other factors that could be added to the 
below list. Even if none are added, the problem of selecting the system may not have 
a trivial solution. Before a particular system is select, therefore, a thorough 
evaluation should be performed of what is available.

• Objective

Firstly, a firm has to set the objective of installing coding system. The objective is 
normally depended on the requirements of a user. For example, from the engineering 
perspective, some typical objectives are:

- Offer an efficient retrieval system for similar parts
- Offer information of a part in a standard form
- Offer and efficient means to establish manufacturing capability and producibility

However, from the manufacturing perspective, some typical objectives are:
- Offer information required to form part families
- O ffer for efficient retrieval o f  process plans
- Offer an efficient means to form machine groups or cells for part families.

• Robustness

A company should select a system that can handle both current and future parts. 
Planned group technology application and part attributes that might be needed will 
be involved in this analysis.

• Expandability

As it is difficult to design a coding system that can handle everything during 
indefinite future time period, one of the most important characteristic that it should 
have is expandability.
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• Differentiation

T h e  c o d in g  s y s te m  s h o u ld  p r o v id e  d i f f e r e n t ia t io n  a m o n g  i ts  c o d e s .  F o r  e x a m p le ,  
o n c e  a l l  p a r ts  p r o d u c e d  b y  a  f i rm  a r e  c o d e d , th e y  m ig h t  b e  c la s s i f i e d  a s  b e in g  in  o n e  
f a m i ly .  O n  th e  o th e r  e n d  o f  th e  s p e c t ru m , a f te r  a ll  p a r ts  a r e  c o d e d ,  e a c h  p a r t  m ig h t  
r e p r e s e n t  a  d i s t in c t  f a m ily . T h e s e  c a s e s  s h o w  th a t  th e  c o d in g  s y s te m  d id  n o t  p r o v id e  
th e  a p p r o p r ia te  a m o u n t  o f  d i f f e r e n t ia t io n .

• Automation

A t p r e s e n t ,  m o s t  c o d in g  a n d  c la s s i f ic a t io n  s y s te m s  h a v e  b e e n  im p le m e n te d  b y  u s in g  
a  c o m p u te r .  T h u s , w h e n  e v a lu a t in g  a  p o te n t ia l  s y s te m , c o d e  d e v e lo p e r  s h o u ld  s p e n d  
t im e  to  e v a lu a te  h o w  w e l l  th e  s y s te m  h a s  b e e n  a u to m a te d . T h is  e v a lu a t io n  s h o u ld  n o t  
b e  r e s t r i c te d  o n ly  to  th e  c o d in g  a n d  c la s s i f ic a t io n ,  b u t  it  s h o u ld  c o n s id e r  th e  
a s s o c ia te d  d a ta  b a s e  m e th o d o lo g y  a n d  r e t r ie v a l  a n d  a n a ly s is  f u n c t io n s .

• Efficiency

C o d e  d e v e lo p e r  s h o u ld  e v a lu a te  th e  n u m b e r  o f  d ig i ts  r e q u i r e d  to  c o d e  a  g e n e ra l  p a r t ,  
th e  c o d e  e f f ic ie n c y .  I f  i t  is  to o  s m a l l ,  d e te rm in e  i f  th is  n u m b e r  c a n  b e  in c re a s e d .

• Cost

C e r ta in ly ,  c o s t  is  o n e  im p o r t a n t  f a c to r  th a t  s h o u ld  b e  c o n c e r n e d .  I t  in c lu d e s  th e  in i t i a l  
c o s t  o f  th e  s y s te m , c o s t  o f  m o d if y in g  th e  s y s te m , c o s t  o f  u s in g  th e  s y s te m , a n d  c o s t  
o f  i n te g r a t in g  th e  s y s te m  to  e x i s t in g  c o m p u te r  s y s te m .

• Simplicity

P e o p le  w h o  a re  g o in g  to  u s e  th e  s y s te m  m u s t  b e  c o n s id e re d .  B e c a u s e  s o m e  o f  th e m  
m a y  n o t  f a m i l ia r  w i th  c o m p u te r  s y s te m s ,  e a s e  to  u s e  is  n e c e s s a r y  f o r  t h e i r  
a c c e p ta n c e ,  t r a in in g  c o n s id e r a t io n s ,  a n d  c o s t  o f  u se .



2.1.6 New Coding System Development
24

A lth o u g h  th is  s e c t io n  w i l l  p r o v id e  th e  g e n e ra l  s te p s  o f  c r e a t in g  c o d in g  s y s te m , 
d e v e lo p in g  a  n e w  c o d in g  s y s te m  is  s o m e th in g  th a t  c a n n o t  b e  d o n e  in  a  s h o r t  p e r io d  
o f  t im e .

Step 1: A  c o m p a n y  h a s  to  c h o o s e  a  s a m p le  o f  p a r ts . S in c e  th e  s y s te m  s h o u ld  
a c c o m m o d a te  a ll  p a r ts ,  p u r c h a s e d  p a r ts  s h o u ld  b e  in c lu d e d  in  th i s  s a m p le .

Step 2: D r a w in g s  o f  th e  s a m p le  p a r ts  w i l l  b e  a s s e m b le d .  I t  c a n  b e  s o r te d  in to  
f a m i l ie s  b y  m a n u a l ly  e x a m in in g  e a c h  d r a w in g  a n d  g r o u p in g  t o g e th e r  th o s e  h a v in g  
s im i la r  f e a tu r e s .  T h is  s te p  w i l l  a l lo w  c o d e  d e v e lo p e r  to  id e n t i f y  w h ic h  p a r t  f e a tu r e s  
h a v e  a  h ig h  f r e q u e n c y  o f  o c c u r r e n c e .  A f te r  th a t  m a c h in e  to o l s  u s e d  fo r  
m a n u f a c tu r in g  th e s e  p a r ts  c a n  b e  id e n t if ie d . A ls o  th e  c o m p a n y  c a n  l in k  th e  g r o u p s  o f  
p a r ts  to  e x i s t in g  m a c h in e s  in  th e  f a c to ry . C e r ta in ly , p u r c h a s e d  p a r t s  c a n n o t  b e  l in k e d  
to  th e  m a n u f a c tu r in g  c a p a b i l i t i e s .  A n y w a y , th e y  s h o u ld  b e  c o n s id e r e d  s in c e  th e  
c o m p a n y  m a y  h a v e  to  p r o d u c e  th e m  in  th e  f u tu re .  F u r th e r m o r e ,  th e  s y s te m  c a n  b e  
u s e d  to  s e le c t  v e n d o r s  w h e n  th e  m a c h in in g  c a p a b i l i t i e s  o f  th e  v e n d o r s  a r e  k n o w n .

Step 3: T o  m in im iz e  th e  t im e  r e q u i r e d  to  c o d e  a  p a r t ,  o n c e  th e  p a r t  f e a tu r e s  a r e  
id e n t i f i e d ,  a  h ie r a r c h y  o f  th e m  s h o u ld  b e  e s ta b l is h e d .  I f  c e r ta in  a t t r ib u te s  a r e  
id e n t i f i e d  b e f o r e  o th e r s ,  a  p a r t  c a n  b e  c o d e d  in  le s s  t im e .  F o r  in s ta n c e ,  i f  th e  
c o m p a n y  id e n t i f i e s  th e  p a r t  a s  r o ta t io n a l ,  th e n  a ll  a t t r ib u te s  th a t  a p p ly  o n ly  to  n o n -  
r o ta t io n a l  p a r ts  c a n  b e  ig n o re d .

Step 4: A f te r  th e  s y s te m  h a s  b e e n  d e v e lo p e d ,  th e  n e x t  s te p  is  to  t e s t  it . T h e  c o m p a n y  
c a n  d o n e  i t  b y  c o d in g  th e  s a m p le  o f  p a r ts .  A f te r  th a t  th e  r e s u l t s  w i l l  b e  a n a ly z e d  h o w  
w e l l  it  th e  p a r t  c a n  b e  g r o u p e d  in to  fa m i l ie s .  T h is  s te p  in v o lv e s  s e v e r a l  i t e r a t io n s  
b e f o r e  th e  c o m p a n y  is  s a t i s f ie d  w i th  th e  s y s te m . S in c e  i t  is  r e q u i r e d  s o  m u c h  e f f o r t  to  
d o  th i s  p r o c e s s ,  s o m e  c o m p a n ie s  h a v e  d e c id e d  to  p u rc h a s e  a  c o d in g  s y s te m  a n d  th e n  
m o d if ie d  i t  to  m e e t  th e i r  s p e c ia l  n e e d s .
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A c c o r d in g  to  B u rb id g e  [5 ] , G r o u p  T e c h n o lo g y  is  q u ite  g e n e r a l ,  a n d  h a s  a p p l ic a t io n s  
in  m a n y  a r e a s  o f  m a n u f a c tu r in g  s y s te m s :  D e s ig n  D a ta  R e t r ie v a l ,  M a c h in e  C e l l  
F o r m a t io n ,  J ig  a n d  F ix tu r e  D e v e lo p m e n t ,  C o m p u te r  A id  P r o d u c t io n  P la n n in g ,  G r o u p  
S c h e d u l in g ,  a n d  R a w - m a te r ia l  M a n a g e m e n t .

Design Data Retrieval

G e n e r a l ly ,  g r o u p  t e c h n o lo g y  c a n  b e  v ie w e d  in  m a n y  w a y s . T h e  d e s ig n  e n g in e e r  c a n  
v i e w  g r o u p  te c h n o lo g y  a s  a n  a t t e m p t  to  s ta n d a r d iz e  p r o d u c ts  a n d  p r o c e s s  p la n s .  P a r ts  
w i th  s im i la r  g e o m e tr ic  f e a tu r e s  s h o u ld  h a v e  s im ila r  d e s ig n . T h e  d e s ig n  o f  n e w  p a r t  is  
b e g u n  b y  r e t r i e v in g  th e  d e s ig n  f o r  s im ila r ,  e x i s t in g  p a r t .  I f  th e  n e w  p a r t  is  t r u ly  
r e q u i r e d ,  th e  n e w  p la n  c a n  b e  e a s i ly  a n d  q u ic k ly  d e v e lo p e d  b y  r e ly in g  o n  p r e v io u s  
d e c i s io n s  a n d  d o c u m e n ts  o f  s im i la r  p a r t .  T h e r e fo re ,  th e  c o m p a n y  w i l l  g e t  th e  
r e s u l t in g  p l a n  th a t  m a tc h e s  th e  c u r r e n t  m a n u f a c tu r in g  p r o c e d u r e s  A s k in  [9 ],

Machine Cell Formation

A t  th e  s a m e  t im e  th e  m a n u f a c tu r in g  e n g in e e r  c a n  v ie w  g r o u p  t e c h n o lo g y  a s  a n  
a t t e m p t  to  g a in  th e  a d v a n ta g e s  o f  f lo w  lin e  s y s te m s  in  e n v i r o n m e n ts  th a t  p r e v io u s ly  
r u le d  b y  j o b  s h o p  p r o c e d u r e s .  A  c o m p a n y  c a n  a im  to w a r d  a  p r o d u c t - ty p e  la y o u t  
w i th in  e a c h  g r o u p , in  s te a d  o f  a  la r g e  p r o c e s s  la y o u t  w i th  e a c h  j o b  b e in g  d e s ig n e d .  
B e c a u s e  th e  r e s u l t a n t  g r o u p s  a r e  d e d ic a te d  to  a  f a m i ly  o f  p a r ts ,  n e w  p a r t s  w i l l  b e  
d e s ig n e d  to  b e  c o m p a t ib le  w i th  th e  p r o c e s s e s  a n d  to o l in g  o f  it . C o n s e q u e n t ly ,  p e o p le  
a r e  e x p e r ie n c e d  o n  p a r t  f a m i l ie s  w h i le  s ta n d a r d  p r o c e s s  p l a n s  a n d  to o l in g  c a n  b e  
d e v e lo p e d  f o r  th is  r e s t r i c te d  p a r t  se t.

A c c o r d in g  to  B e d w o r th  [4 ] , th e r e  a r e  th r e e  b a s ic  w a y s  to  a r r a n g e  m a c h in e s  in  a  
f a c to r y :  b y  f u n c t io n ,  b y  l in e ,  a n d  b y  g ro u p . In a function-type layout s h o w n  in  f ig u re  
2 .1 2 ,  m a c h in e s  o f  a  s p e c i f i c  ty p e  a r e  g r o u p e d  to g e th e r ,  a s  a  l a th e  s e c t io n ,  a  g r in d e r  
s e c t io n ,  a  d r i l l  s e c t io n ,  e tc .  T h is  la y o u t  c a n  r e s u l t  in  im p o r ta n t  a m o u n ts  o f  m a te r ia l  
h a n d l in g ,  a  la r g e  a m o u n t  o f  w o r k - in - p r o c e s s  in v e n to r y ,  u n n e c e s s a r y  s e tu p s ,  a n d  lo n g  
m a n u f a c tu r in g  le a d  t im e s .  A l l  o f  th e s e  r a is e  c o s ts . A d d i t io n a l ly ,  f u n c t io n - ty p e -
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l a y o u ts  a r e  m o r e  c o m p l ic a te d  to  m a n a g e  b e c a u s e  o f  th e  c o m p le x i ty  o f  p a r t  r o u t in g s .  
F o r  e x a m p le ,  k n o w in g  th e  c a p a c i ty  o f  m a n u f a c tu r in g  f a c i l i ty  is  f u n d a m e n ta l  to  
s c h e d u l in g  w h e n  p a r ts  a r e  to  b e  m a d e . A n y h o w , d e te r m in in g  th e  c a p a c i ty  o f  a  
f u n c t io n - ty p e  la y o u t  in v o lv e s  c o n s id e r in g  a l l  i te m s  th a t  n e e d  th e  u s e  o f  e a c h  ty p e  o f  
m a c h in e ,  w h ic h  c a n  in v o lv e  a  g r e a t  a m o u n t  o f  d a ta .

F ig u r e  2 .1 2 :  F u n c t io n a l - ty p e  la y o u t  [4 ]

In a line layout s h o w n  in  f ig u re  2 .1 3 , th e  m a c h in e s  a n d  o th e r  w o r k - c e n te r s  a r e  
a r r a n g e d  in  th e  s e q u e n c e  w h e r e  th e y  a re  u s e d . T h e  w o rk  c o n te n t  a t  e a c h  p o s i t io n  is  
b a l a n c e s  d o  th a t  m a te r ia ls  c a n  f lo w  th r o u g h  th e  lin e  in  a  c o n t in u o u s  m a n n e r .  T h i s  
k in d  o f  la y o u t  is  g e n e ra l ly  u s e d  in  s im p le  p r o c e s s  in d u s tr ie s ,  in  c o n t in u o u s  a s s e m b ly ,  
a n d  f o r  m a s s - p r o d u c e d  c o m p o n e n ts  u s e d  in  la rg e  q u a n t i t ie s

— , โ น-f~ i> น- p~'-t ไ—I o น»-
~~L v i M T H
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F ig u r e  2 .1 3 :  L in e  la y o u t  [4]

In a group-type layout s h o w n  in  f ig u re  2 .1 4 ,  m a c h in e s  a r e  a r r a n g e d  a s  c e l l s .  E a c h  
c e ll  is  a b le  to  p e r f o rm  m a n u f a c tu r in g  o p e r a t io n s  o n  o n e  o r  m o r e  f a m i l ie s  o f  p a r ts .  
T h e r e f o r e ,  th e  c a p a c i ty  o f  a  c e l l  c a n  b e  d e te r m in e d  b y  c o n s id e r in g  o n ly  th e  f a m i ly  o f  
p a r ts  th a t  u t i l i z e  th a t  c e l l .  A c c o rd in g ly ,  th is  la y o u t  s h o u ld  b e  e a s ie r  to  m a n a g e .  I f  a  
g r o u p - ty p e  la y o u t  is  d e s i r e d ,  i t  w i l l  b e  r e a s o n a b le  to  id e n t i f y  p r o c e s s e s  th a t  
c o r r e s p o n d  to  o n e  o r  m o r e  f a m i l ie s  o f  p a r ts .  A s  a  r e s u lt ,  m a c h in e s  u s e d  to  p r o d u c e  a  
f a m i ly  o f  p a r ts  m ig h t  b e  g r o u p e d  to g e th e r  in  a  c e ll .  T h e  p r o c e s s  o f  g r o u p in g  c e l l  is  
s o m e t im e s  c a l l e d  m a c h in e - c o m p o n e n t  g r o u p in g .  A s  n o te d  in  c h a p te r  2 .1 .2 ,
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p r o d u c t io n  f lo w  a n a ly s is  in  a  t e c h n iq u e  u s e d  to  g r o u p  p a r ts  a n d  to  lo c a te  m a c h in e s  in  
a  p la n t .  H o w e v e r  P F A  c a n  r e q u i r e  c o n s id e ra b le  j u d g m e n t .  T h u s ,  a d d i t io n a l  
t e c h n iq u e s  h a v e  b e e n  p r o p o s e d  to  s u p p o r t  in  m a c h in e - c o m p o n e n t  g r o u p in g .  O n e  o f  
th e s e  is  th e  s in g le - l in k a g e  c lu s te r in g  a lg o r i th m .

Pa
h เา

0  0 0  0 โ 0  0

D — A ค 0 0  0 0  0

F ig u r e  2 .1 4 :  G r o u p - ty p e  la y o u t  [4]

Jig and Fixture Development

S o m e t im e s  w e  u s e  th e  s a m e  j i g s ,  f ix tu re s ,  a n d  c u t t in g  to o l s  w i th  p r o d u c t s  c la s s i f ie d  
in  th e  s a m e  c a te g o r ie s .  T h e s e  e q u ip m e n ts  m a y  b e  th e  o ld  e q u ip m e n ts  o r  a r e  n e e d e d  
to  b e  c r e a te d  p a r t i c u la r ly .  In  o r d e r  to  b u i ld  th e m , th e  c o m p a n y  u s u a l ly  a p p l ie s  th e  
c o n c e p t  o f  c o m p o s i t e  p a r t .  T h e  c o m p o s i te  p a r t  is  a  r e p r e s e n ta t iv e  o f  i t s  c a te g o r y .  T o  
p r o d u c e  th a t  p a r t ,  th e  c o m p a n y  m a y  h a v e  to  in c re a s e  o r  d e c r e a s e  i t s  o p e r a t io n  s te p s ,  
w h ic h  a r e  d e p e n d e d  o n  e a c h  p a r t .  F in a l ly ,  th e  p r o d u c t io n  s te p  o f  th a t  c a te g o r y  w i l l  b e  
c o n c lu d e d  p r in c ip a l ly .  I n  r e a l i ty ,  i t  is  d i f f ic u l t  a n d  c o m p l ic a t e d  to  c o m p le te  th is  
p r o c e d u r e  b e c a u s e  o f  th e  d i f f e r e n t  s iz e s  o f  p a r ts .  H o w e v e r ,  c o m p o s i t e  p a r t  c o n c e p t  is  
o n e  o f  s ig n i f ic a n t  c o n c e p t s  th a t  p r o v id e  a d v a n ta g e  to  th e  M a c h in e  C e l l  F o r m a t io n .

Computer Aid Production Planning

C o m p u te r  A id e d  P ro c e s s  P la n n in g  ( C A P P )  is  a  s y s te m  th a t  u s e s  c o m p u te r s  f o r  
im p r o v in g  m a n u f a c tu r in g  e n v i r o n m e n t  p r o d u c t io n  p r o c e d u r e  o f  a  p a r t .  I t r e d u c e s  
d i f f ic u l t i e s  o f  d a t a  c o l le c t io n  a n d  le a d - t im e ,  c a p a c i ty  p la n n in g ,  a s s e m b ly  p la n n in g ,  
t e s t  p la n n in g ,  p r o d u c t io n  s c h e d u l in g ,  a n d  m a n u f a c tu r in g  e q u ip m e n t  p r o g r a m m in g .  I t  
a ls o  r a is e s  th e  a c c u r a c y  o f  d a t a  a n d  c o s t  e s t im a t io n  a n d  a l lo w s  o r g a n is a t io n  to  
c o n s t r u c t  s t a n d a r d is e d  s y s te m s .  In  a d d i t io n ,  it  e n h a n c e s  th e  a b i l i t y  o f  d o c u m e n t ’s 
m a in te n a n c e .  T h e  p r o d u c t io n  p la n n in g  n o r m a l ly  r e q u i r e s  th e  c la s s i f i c a t io n  a n d



c o d in g  s y s te m . H o w e v e r  th is  s y s te m  h a s  to  d e te rm in e  th e  s ta n d a r d  p r o d u c t io n  
p la n n in g  o f  e a c h  p a r t  f i r s t .  W h e n  th e  p r o d u c t io n  p la n n in g  o f  a  p a r t  is  n e e d e d  to  b e  
a d a p te d ,  i t s  c o d e  is  g o in g  to  b e  a n  in d e x  fo r  s e a rc h in g .

Group Scheduling

T o  d e v e lo p  G r o u p  S c h e d u l in g ,  th e  p r o d u c t io n  s te p s  a r e  c la s s i f i e d  in to  g r o u p . P a r ts  
h a v in g  s im i l a r  p r o d u c t io n  s te p s  w i l l  b e  g ro u p e d  a n d  m a n u f a c tu r e d  a t  th e  s a m e  p e r io d  
o f  t im e . T h e n  th e  p r o d u c t io n  p la n n in g  o f  e a c h  p a r t  w i l l  b e  c r e a te d .  T h is  p r o c e d u r e  
c a n  r e d u c e  p r e p a r a t io n  t im e  a n d  c o s t  s in c e  s p e c ia l  e q u ip m e n t  c a n  b e  u s e d  w i th  a ll  
p a r ts .  M o r e o v e r ,  i t  is  e a s ie r  to  c o n t r o l  th e  p r o d u c t io n  b e c a u s e  th e r e  a r e  o n ly  p a r ts  
h a v in g  th e  s a m e  o p e r a t io n s .  A l th o u g h  G ro u p  S c h e d u l in g  m a y  n o t  p r o v id e  e f f ic ie n c y  
a s  m u c h  a s  th e  M a c h in e  C e l l  F o r m a t io n  d o e s ,  it  p r o v id e s  m o r e  f l e x ib i l i ty  a n d  lo w e r  
c o s t  o f  s y s te m  a d ju s tm e n t .

Raw Material Management

U s in g  G r o u p  T e c h n o lo g y  in  R a w  M a te r ia l  M a n a g e m e n t  c a n  b e  d o n e  b y  d e te r m in in g  
c o d e  o f  s u p p l ie r  a n d  a l s o  c o s t  o f  i te m s . I t w i l l  h e lp  a  c o m p a n y  in  e x p e n d i tu r e  
c a lc u la t io n  b y  u s in g  o ld  r e c o r d  in  th e  d a ta b a s e  s y s te m . B e c a u s e  e x p e n d i tu r e  
c a lc u la t io n  is  o n e  o f  th e  m o s t  im p o r ta n t  is s u e s  s in c e  th e r e  a r e  m a n y  ty p e s ,  g r a d e s ,  
c o s t s ,  c h a r a c te r i s t ic s ,  a n d  o th e r s ,  it  is  n e c e s s a r y  to  s e le c t  th e  m o s t  s u i ta b le  o n e .

2.1.8 Group Technology Advantages/Disadvantages Summarized

A c c o r d in g  to  B e d  w o r th  [4 ] , a d v a n ta g e  a n d  d i s a d v a n ta g e s  o f  G r o u p  te c h n o lo g y  c a n  
b e  c o n c lu d e d  a s  fo l lo w :

Advantages

1. A n  e f f ic i e n t  c la s s i f ic a t io n  a n d  c o d in g  s y s te m  p r o v id e s  d e s ig n  e n g in e e r in g  w i th  
s y s te m  th a t  f a c i l i ta te s  e f f i c i e n t  r e t r ie v a l  o f  s im i la r  p a r ts ,  d e v e lo p m e n t  o f  d a ta b a s e  
c o n ta in in g  e f f e c t iv e  p r o d u c t  d e s ig n  d a ta ,  s ta n d a r d iz a t io n  o f  d e s ig n s ,  a v o id a n c e  o f  
d e s ig n  d u p l ic a t io n ,  f o r m in g  o f  p a r t  f a m i l ie s ,  u s e  o f  p r o d u c ib i l i ty  t ip s ,  a n d
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in c o r p o r a t io n  o f  e n g in e e r in g  d e s ig n  c h a n g e s  in to  th e  e n g in e e r in g  a n d  m a n u f a c tu r in g  
s y s te m s .

2 . A n  e f f ic i e n t  c la s s i f ic a t io n  a n d  c o d in g  s y s te m  p r o v id e s  m a n u f a c tu r in g  e n g in e e r in g  
w i th  s y s te m  th a t  f a c i l i ta te s  d e v e lo p m e n t  o f  a  c o m p u te r - a id e d  p r o c e s s  p la n n in g  
s y s te m , r e t r i e v a l  o f  p r o c e s s  p l a n s  f o r  p a r t  f a m i l ie s ,  d e v e lo p m e n t  o f  s ta n d a r d  r o u t in g s  
f o r  p a r t  f a m i l ie s ,  a n d  d e v e lo p m e n t  o f  m a c h in in g  c e lls .

3 . P r o d u c t io n  p la n n in g  a n d  c o n t r o l  a n d  s c h e d u l in g  c a n  b e  s im p l i f ie d .

4 . S ta n d a r d  r o u t in g s  f a c i l i ta te  th e  d e v e lo p m e n t  o f  to o l in g  g r o u p s ,  n u m e r ic a l  c o n t r o l  
p r o g r a m  g r o u p s ,  a n d  s ta n d a r d  s e tu p s  fo r  p a r t  f a m il ie s .

5 . M a c h in in g  c e l l s  c a n  r e d u c e  in -p ro c e s s  in v e n to r y ,  r e s u l t in g  in  s h o r t e r  q u e u e s  a n d  
s h o r te r  m a n u f a c tu r in g  th r o u g h - p u t  t im e s .

6 . I m p r o v e d  m a c h in e  u t i l i z a t io n  y ie ld s  s h o r te r  s e tu p  t im e s  a n d  b e t te r  s c h e d u l in g .

7 . P a r t  f a m i ly  d a ta  im p r o v in g  p l a n t  la y o u t ,  w h ic h  in  tu r n  c a n  r e d u c e  m a te r ia ls  
h a n d l in g  c o s ts .

8 . P u r c h a s in g  c a n  b e  m o r e  e f f e c t iv e .  I t  is  e a s ie r  to  c h o o s e  th e  p r o p e r  v e n d o r  b e c a u s e  
th e  m a n y  d i f f e r e n t  p a r ts  a n d  m a te r ia ls  h a v e  b e e n  g r o u p e d  in to  f a m i l ie s ,  w h ic h  
r e d u c e s  th e  c o m p le x i ty  o f  th e  p r o b le m .

9 . M a n a g e m e n t  c a n  b e  m o r e  e f f e c t iv e  b e c a u s e  th e  e n v i r o n m e n t  h a s  b e e n  s im p l i f ie d .  

Disadvantages

1. I n s ta l l in g  a  c la s s i f i c a t io n  a n d  c o d in g  s y s te m  r e q u i r e s  a  la r g e  a m o u n t  o f  t im e  a n d  
e f fo r t ;  i t  is  e x p e n s iv e .

2 . I f  c o m m u n ic a t io n  b e tw e e n  d e s ig n  e n g in e e r in g  a n d  m a n u f a c tu r in g  is  p o o r ,  a s  is  
o f te n  th e  c a s e , d i f f ic u l t i e s  m a y  b e  e n c o u n te r e d  in  in s ta l l in g  a  c l a s s i f i c a t io n  a n d  
c o d in g  s y s te m . I t  m a y  n o t  b e  v e r y  s u c c e s s f u l .
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3 . T h e r e  a r e  n o  a c c e p te d  g r o u p  te c h n o lo g y  s ta n d a r d s .  C o n s e q u e n t ly ,  th e re  is  n o  
c o m m o n  im p le m e n ta t io n  a p p r o a c h ,  a n d  im p le m e n ta t io n  is  o f te n  d i f f ic u l t .

4 . G r o u p in g s  o f  m a c h in e s  m a y  le a d  to  p o o r  u t i l i z a t io n  o f  s o m e  m a c h in e s  in  th e  
g r o u p .  T h i s  is  d i f f ic u l t  f o r  m a n a g e m e n t  to  a c c e p t  e v e n  th o u g h  o v e r a l l  c o s t s  a r e  
r e d u c e d .

5 . L a rg e  c o s t s  m a y  b e  in c u r r e d  in  r e a r r a n g in g  th e  p l a n t  in to  m a c h in e  c e l l s  o r  g r o u p s .

6 . G r o u p  te c h n o lo g y  c o n c e p t s  r e q u i r e  c h a n g in g  h o w  p e o p le  w o r k ;  th e r e f o r e ,  
e m p lo y e e  r e s i s ta n c e  m a y  b e  e n c o u n te r e d .

7 . W i th o u t  s t r o n g  fo rm  to p  m a n a g e m e n t ,  im p le m e n ta t io n  o f  g r o u p  t e c h n o lo g y  w i l l  b e  
d i f f ic u l t .

2.1.9 Conclusions

F o r  m a n y  y e a r s ,  a  n u m b e r  o f  c la s s i f ic a t io n  a n d  c o d in g  s y s te m  w e r e  d e v e lo p e d .  
A n y h o w , b e c a u s e  th e  in f o r m a t io n  u s e d  f o r  c la s s i f ic a t io n  a n d  c o d in g  v a r ie s  f r o m  a  
c o m p a n y  to  a n o th e r ,  th e r e  is  n o  s y s te m  th a t  h a s  r e c e iv e d  u n iv e r s a l  a c c e p ta n c e .  T h is  
s e e m s  r e a s o n a b le  i f  o n e  u n d e r s ta n d  th a t  th e  d e s ig n  r e t r ie v a l  a n d  g r o u p  p r o d u c t io n  a r e  
tw o  g r e a te s t  u s e s  o f  g r o u p  te c h n o lo g y ,  a n d  th a t  e a c h  f i rm  h a s  s o m e  u n iq u e  n e e d s  f o r  
th e s e  f u n c t io n s .  A l th o u g h  a l l  o f  th e s e  n e e d s  a r e  n o t  u n iq u e ,  e n o u g h  a r e  to  p r o h ib i t  
th e  d e v e lo p m e n t  o f  u n iv e r s a l  s y s te m . C o n s e q u e n t ly  th o u g h  c la s s i f i c a t io n  a n d  c o d in g  
s y s te m s  c a n  b e  p u rc h a s e d ,  th e y  h a v e  to  b e  t a i lo r e d  to  th e  s p e c i f i c  n e e d s  o f  a  
p a r t i c u la r  c o m p a n y .



2.2 C ata lo g in g  System
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C a ta lo g u e  is  a  s y s te m  d e v e lo p e d  f o r  s o r t in g  a n d  q u e u in g  a s s e ts  lo g ic a l ly  a s  a  
c o m p a n y  h a s  p la n n e d . F o r  m a n y  y e a r s ,  c a ta lo g u e  s y s te m  h a s  b e e n  u s e d  in  m a n y  
s e c to r s  s u c h  a s  l ib r a ry ,  b o o k  s to re ,  a n d  o th e r . I t a l lo w s  u s e r s  to  s e a r c h  a  r e q u i r e d  
o b je c t  b y  u s in g  th e  a v a i la b le  in f o r m a t io n  th e y  h a v e  a n d  a ls o  อย่าง!ปีนระ!บีป็บ p r o v id e s  a ll

in f o r m a t io n  o f  a l l  o b je c t s  th a t  u s e r s  n e e d . F u r th e rm o r e ,  i t  c a n  r e d u c e  w o r k in g  a n d  
s e a r c h in g  t im e  o f  u s e r s  a n d  p e o p le  in v o lv e d  in  th e  s y s te m .

2.2.1 Types of Catalogue

A c c o r d in g  to  K u m e r  [1 4 ] ,  th e re  a r e  th re e  ty p e s  o f  c a ta lo g u e :  D ic t io n a r y  C a ta lo g u e ,  
C la s s i f i e d  C a ta lo g u e ,  a n d  A lp h a b e t ic o - C la s s e d  C a ta lo g u e .

Dictionary Catalogue

D ic t io n a r y  o r  A lp h a b e t ic  C a ta lo g u e  is  a  s y s te m  th a t  q u e u in g  o b je c t s  b y  u s in g  a  s e r ie s  
o f  a lp h a b e t ic .  A l th o u g h  i t  is  e a s y  to  b e  u s e d  f o r  g r o u p in g  o b je c t s  in to  f a m i l ie s ,  th e  
in c r e a s e  o f  th e  o b je c t s  c a n  b r in g  m o r e  d i f f ic u l ty .  T h e r e f o r e ,  b e f o r e  a p p ly in g  th is  
s y s te m , s ig n i f ic a n t  w o r k in g  c o n d i t io n s  s h o u ld  b e  c o n s id e re d .

Classified Catalogue

C la s s i f i e d  C a ta lo g u e  is  a  s y s te m  th a t  l in e s  u p  o b je c t s  b y  u s in g  s p e c i f i c  s u b je c ts .  T h u s  
i t  m a y  b e  c a l l e d  a s  S u b je c t  C a ta lo g u in g .  T h is  ty p e  o f  c a ta lo g in g  w i l l  p r o v id e  m a n y  
a d v a n ta g e s  to  a  u s e r  i f  h e  c o m p r e h e n d s  i ts  s c h e m e . H o w e v e r ,  th e  w e a k n e s s  o f  
C la s s i f i e d  C a ta lo g u e  is  th e  d i f f ic u l ty  to  d e te rm in e  th e  r e q u i r e m e n t  o f  u s e r s .

Alphabetico-Classed Catalogue

S in c e  tw o  ty p e s  o f  th e  a b o v e  c a ta lo g u e  s y s te m s  h a v e  d i f f e r e n t  a d v a n ta g e s  a n d  
d i s a d v a n ta g e ,  th e  th i r d  ty p e  is  a  d e s ig n e d  b y  m e rg in g  th e i r  a d v a n ta g e s  to g e th e r .  
T h e r e f o r e ,  A lp h a b e t i c o - C la s s e d  C a ta lo g u e  is  a  s y s te m  th a t  u s e s  b o th  D ic t io n a r y  a n d



C la s s i f i e d  C a ta lo g u e  c o n c e p t .  A  c o m p a n y  m a y  c la s s i f y  p r in c ip l e  ty p e  b y  u s in g  
C la s s e d  C a ta lo g u e  f i r s t  a n d  th e n  c la s s i fy  s e c o n d a r y  ty p e  b y  u s in g  D ic t io n a r y  
C a ta lo g u e .

A c c o r d in g  to  B a k e w e l l  [1 5 ] , to  s e le c t  th e  m o s t  s u i ta b le  ty p e  o f  c a ta lo g u e ,  
c a ta lo g u in g  d e v e lo p e r s  h a v e  to  u n d e r s ta n d  c h a r a c te r is t ic  o f  th in g s  th a t  w i l l  b e  l in e d  
u p  d e e p ly .  T h e y  m u s t  c o m p r e h e n d  ฟ ! s ig n i f ic a n t  a t t r i b u te s  a n d  s o r t  th e m  in to  
s u b je c ts  w i th in  a  s h o r t  p e r io d  o f  t im e  a n d  w i th o u t  to o  m u c h  n e c e s s a r y  e f fo r t .  
M o r e o v e r ,  th e  r e la t io n s h ip  o f  o th e r  r e la te d  th in g s  is  a  s u b je c t  t h a t  s h o u ld  b e  
c o n s id e r e d .  T h e y  h a v e  to  k n o w  w h e th e r  a n y  c a ta lo g u in g  s y s t e m s  e x i s t  in  a n y  
d e p a r tm e n ts  o r  n o t .  I f  th e y  a r e ,  c u r r e n t  c a ta lo g u e  c a rd s  s h o u ld  b e  c o n s id e r e d .  T y p e s  
o f  t r a in in g  a n d  c o m m e n t s  o f  u s e r s  a r e  th e  s ig n i f ic a n t  i s s u e s  th a t  s h o u ld  n o t  b e  p a s s e d  
o v e r .

2.2.2 Organization Structure

S in c e  e f f ic ie n c y  o f  c a ta lo g in g  s y s te m  is  d e p e n d e d  o n  th e  m a n a g e m e n t  o f  th e  
d e p a r tm e n t  w h e re  th e  s y s te m  w i l l  b e  a p p l ie d , th e  d e p a r tm e n t  h a s  to  c o n c e r n  s o m e  
im p o r t a n t  is s u e s ,  w h ic h  a re  o b je c t iv e ,  ty p e s  o f  u s e r , s iz e  o f  o r g a n iz a t io n ,  in v e s tm e n t  
f u n d s  a n d  n e c e s s a r y  e q u ip m e n t ,  th e  n u m b e r  a n d  ty p e  o f  c a ta lo g in g  s y s te m . 
G e n e r a l ly ,  o r g a n iz a t io n  s t r u c tu r e  c a n  b e  d iv id e d  in to  tw o  ty p e s ,  w h ic h  a re  
C e n t r a l i z a t io n  a n d  C o o p e ra t iv e .

Centralization: T h is  is  th e  p r o c e d u r e  w h ic h  th e  a c t iv i t ie s  o f  a n  o r g a n iz a t io n ,
e s p e c ia l ly  th o s e  c o n c e r n in g  d e c i s io n - m a k in g ,  b e c o m e  c o n c e n t r a t e d  w i th in  a  
p a r t i c u la r  lo c a t io n  o r  g r o u p .

T h e  o b je c t iv e s  o f  c e n t r a l i z a t io n  a re  to  a v o id  r e p e a te d ly  p r o c e d u r e s ,  r e d u c e  th e  
c a ta lo g u in g  s y s te m  c o s t ,  e n h a n c e  th e  q u a l i ty  o f  c a ta lo g u in g ,  i n c r e a s e  w o r k  e f f ic i e n c y  
o f  c o r r e la te d  p e o p le ,  a n d  p r o v id e  th e  e f f e c t iv e n e s s  o f  s e rv ic e  to  u s e r s .

Cooperative: I n  c o o p e r a t iv e  o r g a n iz a t io n ,  e a c h  d e p a r tm e n t  w i l l  b e  a b le  to  d e v e lo p  
i ts  o w n  c a ta lo g in g  s y s te m . O n e  a d v a n ta g e  o f  th is  s t r u c tu r e  is  th e  e a s e  to  c a ta lo g u in g  
s y s te m  im p le m e n ta t io n .  B e c a u s e  a  d e p a r tm e n t  c a n  o r g a n iz e  c a ta lo g u in g  s y s te m  b y
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u s in g  i t s  o w n  s c h e m e , i t  is  u n n e c e s s a r y  to  d e v e lo p  c e n te r  c a ta lo g u in g  s y s te m  th a t  h a s  
to  b e  u s e d  b y  a  w h o le  c o m p a n y .  A n y h o w , th e  r e p e t i t io n  a n d  a c c u r a c y  o f  d a t a  r e c o r d  
is  a  s ig n i f ic a n t  d i s a d v a n ta g e  o f  C o o p e r a t iv e  s y s te m .

2.2.3 Cataloguing System Preparation

A c c o r d in g  to  K u m e r  [1 4 ] ,  th e  d e v e lo p m e n t  o f  c a ta lo g in g  s y s t e m  c a n  b e  d iv id e d  in to  
th r e e  s e c t io n s ,  w h ic h  a r e  s y s te m  a d m in is t r a to r  s e le c t io n , s y s t e m  ty p e  s e le c t io n ,  a n d  
c a ta lo g u e  c o d e  m o d e l  s e le c t io n .  T h e  c o m p a n y  h a s  to  s e le c t  th e  a p p r o p r ia te  s y s te m  
a d m in is t r a to r  w h o  h a s  to  c o m p r e h e n d  a l l  f e a tu r e s  o f  p r o d u c t  o r  p a r t  th a t  w i l l  b e  
c la s s e d .  H e  a ls o  h a s  to  r e c o g n iz e  th e  r e q u i r e m e n t  o f  s y s te m  u s e r s  b e c a u s e  i t  w i l l  
g u id e  h im  to  d e v e lo p  s y s te m  th a t  d i r e c t  to  th e  u s e r ’s n e e d s .  I f  th e  s y s te m  c a n n o t  
s u p p o r t  th e  n e e d s  o f  u s e r s ,  i t  w i l l  b e  a  u s e le s s  s y s te m  th a t  d o e s  n o t  p r o v id e  a n y  
c o m p e n s a t io n  to  th e  c o m p a n y .  T h e  c o m p a n y  a ls o  h a s  to  s e le c t  th e  a p p r o p r ia te  ty p e  
o f  c a ta lo g u in g  s y s te m  a s  p r e s e n te d  a b o v e . A n o th e r  im p o r t a n t  t h in g  th a t  m u s t  b e  
c o n c e r n e d  i s  a  m o d e l  o f  c a ta lo g u e  c o d e  s in c e  it  c a n  in c re a s e  th e  c o n v e n ie n c e  o f  u s e r . 
T h e r e f o r e ,  to  s e le c t  c o d e  m o d e l ,  i t  is  n e c e s s a r y  to  c o n s id e r  th e  l im i t  o f  t im e ,  w o r k in g  
c o n d i t io n ,  th e  n u m b e r  o f  u s e r s  a n d  o th e r s .

2.2.4 Advantages of cataloguing and classification system cooperation

• O n c e  a l l  i t e m s  h a v e  b e e n  c la s s i f ie d  in to  c a te g o r ie s ,  th e y  c o u ld  b e  l i n e d  u p  e a s ie r .

• B e c a u s e  C la s s i f i c a t io n  S y s te m  h a s  to  b u i ld  th e  c r o s s  r e f e r e n c e ,  i t  c a n  r e d u c e  w o rk s  
o f  c a ta lo g u in g  d e v e lo p e r .

• A s  C la s s i f i c a t io n  S y s te m  g e n e r a l ly  a p p l ie s  c h a in  p ro c e d u r e ,  i t e m s  w i l l  b e  c la s s i f ie d  
d iv i s io n a l ly .  A c c o r d in g ly ,  th e y  a r e  a b le  to  b e  q u e u e d  e a s i ly  a n d  q u ic k ly .

• C a ta lo g u in g  S y s te m  u s u a l ly  s p l i t s  i te m s  in to  f a c t io n s ,  w h i le  C la s s i f i c a t io n  S y s te m  
c a n  g a th e r  th e m  in to  a  g r o u p .  T h u s ,  a p p ly in g  b o th  s y s te m s  to g e th e r  w i l l  d im in i s h  th is  
p r o b le m .
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• T h e  c h a r a c te r i s t ic  o f  C la s s i f i c a t io n  S y s te m  is  u n id im e n s io n a l .  T h i s  m e a n s  a n  i te m  
c a n  h a v e  o n ly  o n e  i te m  n u m b e r  e v e n  th o u g h  s o m e  i te m s  c a n  b e  c la s s i f i e d  in to  m o r e  
th a n  a  g r o u p .  T h u s , C a ta lo g u in g  S y s te m  c a n  b e  a p p l ie d  to  s o lv e  th i s  s i tu a t io n .

• C la s s i f i c a t io n  S y s te m  g e n e r a l ly  u s e s  p r in c ip le  s u b je c t  to  c la s s i f y  i t e m s  f ir s t .  O th e r  
th e m e s  s u c h  a s  s u p p l ie r ,  m a n u f a c tu r e r  b e c o m e  d iv id e d . T h u s ,  C a ta lo g u in g  S y s te m  
c a n  b e  a p p l i e d  to  s o lv e  th i s  c o n d i t io n .
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2.3 P ro d u c t D ata  M an ag em en t
35

2.3.1 Introduction to Product Data Management

S in c e  m a n y  in d u s tr i e s  a r o u n d  th e  w o r ld  h a v e  im p le m e n te d  I T , s u c h  a s  C A D , C A M , 
C A E , a n d  C IM  in  o r d e r  to  c o n t r o l  p r o d u c t  l i fe  c y c le ,  i t  r e v e a le d  th a t  th e  c o n t r o l  a n d  
h a n d le  c o s t s  o f  th e s e  t e c h n o lo g y  h a s  b e e n  e x t r e m e ly  in c r e a s in g .  T h u s ,  m o s t  o f  th e m  
h a v e  c h a n g e d  th e i r  id e a s  f ro m  in v e s t in g  f o r  n e w  te c h n o lo g ie s  to  b e  c o n t r o l l in g  th e  
o ld  t e c h n o lo g ie s  w i th  h ig h  e f f ic ie n c y .  T h e n ,  E D M  r e p r e s e n te d  a s  th e  a d ju n c t  
f u n c t io n s  o f  C A D /C A M /C A E  to o l s  h a s  b e e n  in v e n te d  f o r  p r o v id in g  c o n f ig u r a t io n  
m a n a g e m e n t  to  e n g in e e r in g  d a ta  s e ts . H o w e v e r ,  i t  w a s  u s e d  f o r  m a n a g in g  o n ly  
C A D /C A M /C A E  d a ta ,  c o n s e q u e n t ly  P ro d u c t  D a ta  M a n a g e m e n t  ( P D M )  s y s te m  w a s  
e s ta b l i s h e d  in  o r d e r  to  m a n a g e  a l l  ty p e s  o f  a p p l ic a t io n  d a ta .

A c c o r d in g  to  W a r w ic k ’s  d o c u m e n ts  [1 6 ] , P D M  is  d e f in e d  a s  “ a  tool that enables 
engineers and others to manage and control engineering information and the 
product development process''

A n o th e r  d e f in i t i o n  o f  P D M  d e s c r ib e d  b y  U n in o v a  [1 7 ] , is  “ Electronic handling and 
control o f product information throughout the whole product life cycle across system 
and organization boundaries by means o f vaulting, workflow, and product 
structures"

C a p a b i l i t i e s  o f  P D M  a r e  s e p a r a te d  in to  f iv e  s e c t io n s ,  w h ic h  a re
1. D a t a  v a u l t  a n d  d o c u m e n t  m a n a g e m e n t .
2 . P r o c e s s /W o r k f lo w  m a n a g e m e n t .
3 . P r o d u c t  s t r u c tu r e  m a n a g e m e n t .
4 . C la s s i f i c a t io n  a n d  r e t r ie v a l .
5 . P r o g r a m  a n d  p r o je c t  m a n a g e m e n t .

S in c e  th e n ,  P D M  s y s te m  w a s  w e l l  a c c e p te d  b y  m a n y  o r g a n is a t io n s  th a t  i t  c a n  e n a b le  
im p le m e n ta t io n  o f  d i f f e r e n t  m a n a g e m e n t ,  f o r  e x a m p le ,  p r o c e s s  r e - e n g in e e r in g ,  
c o n c u r r e n t  e n g in e e r in g ( C E ) ,  a n d  I S O  c e r t i f ic a t io n ,  a n d  e tc . H e n c e ,  th e  a d v a n ta g e s  o f



P D M  m a y  b e  n o t ic e d  f ro m  th e  r e s u l t  o f  C E  im p le m e n ta t io n .  I n  m a n u f a c tu r in g  
in d u s t r y ,  m a n y  d r a w in g ,  d a ta ,  d o c u m e n ts  a r e  c r e a te d .  A l l  o f  th e m  a r e  e a s y  to  b e  lo s t ,  
s in c e  m a n y  p e o p le  f ro m  d i f f e r e n t  d e p a r tm e n ts  a r e  a b le  to  m a n a g e  th e m . In  th e  p a s t ,  
m e m b e r s  h a v e  to  w a i t  f o r  a  d r a w in g  f ro m  th e  p r e v io u s  m e m b e r .  S o m e  d o c u m e n ts  a r e  
lo s t  w h i le  th e y  w e r e  t r a n s p o r te d .  E n g in e e r s  s o lv e  th e  p r o b le m s  th a t  h a v e  b e e n  s o lv e d  
b e f o r e .  T h e  r e f e r e n c e  d a ta  is  lo s t .  C o m m u n ic a t io n  a m o n g  m e m b e r s  is  to o  s lo w . 
D o c u m e n ts  w a i t  to  b e  a p p r o v e d  f o r  a  lo n g  t im e . T h e s e  a r e  th e  p r o b le m s  th a t  o c c u r  in  
a  c o m p a n y  w h o  d o n ’t  h a v e  a n  e f f e c t iv e  d a ta  m a n a g e m e n t .  I n  o r d e r  to  im p r o v e  d a t a  
m a n a g e m e n t  m e th o d o lo g y ,  P D M  s y s te m , w h ic h  c a n  h a n d le  a l l  p r o b le m s ,  s h o u ld  b e  
im p le m e n te d .

2.3.2 PDM Vault
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T h e  m o s t  im p o r ta n t  c a p a b i l i ty  o f  P D M  s y s te m  is  “ V a u l t ” . P r in c ip le  d a t a  o f  
o r g a n is a t io n ,  e s p e c ia l ly  a u to m o t iv e  in d u s try , is  u s u a l ly  u s e d  b y  m a n y  p e o p le  f ro m  
d i f f e r e n t  d e p a r tm e n ts .  M o s t  o f  t h e m  a re  n e g le c t  to  r e c o r d  w h a t  th e y  h a v e  d o n e  w i th  
it . M a n y  c o p ie s  a r e  g e n e r a te d  a n d  o v e r w r i t te n  th e  o ld  o n e . F in a l ly ,  f i r m  w i l l  lo s t  th e  
p r in c ip l e  d a ta ,  a n d  th e r e  w i l l  b e  n o  re fe re n c e . H e n c e , th e  P D M  v a u l t  is  b r o u g h t  to  
s o lv e  a ll  th e s e  p r o b le m s .  T h e  m a in  d u ty  o f  P D M  v a u l t  is  to  k e e p  th e  p r in c ip l e  d a t a  in  
‘v a u l t ’ w h e r e  a l l  c h a n g e s  a r e  m o n i to re d ,  r e c o r d e d ,  a n d  c o n t r o l l e d  a l l  th e  t im e . T h e  
v a u l t  a l lo w s  u s e r s  to  c o p y  th e  p r in c ip le  d a ta ,  a n d  c o p ie s  c a n  b e  f r e e ly  m o d if ie d ,  
c h a n g e d  b y  a n y o n e  in  o r g a n is a t io n .  A f te r w a r d ,  th e  m o d if ie d  d a ta ,  in c lu d in g  c h a n g in g  
d e ta i l s ,  s u c h  a s  d a te ,  u s e r s ,  a n d  s ig n , a r e  s e n t  b a c k  to  th e  v a u l t  a n d  r e c o r d e d  
a lo n g s id e  th e  p r in c ip le  d a ta ,  w h ic h  r e m a in s  in  i t  o ld  f o rm .,  a r e  r e c o r d e d .  A s  a  r e s u l t ,  
th e  p r in c ip l e  d a t a  w i l l  n e v e r  b e  a c c id e n ta l ly  o v e r w r i t te n  a n y m o r e .  P e o p le  a r e  a b le  to  
t r a c e  th e  c h a n g e s  a n d  f in d  th e  r e f e r e n c e  d a ta . F u r th e rm o r e ,  V a u l t  is  a b le  to  b a c k u p  
a n d  r e c o v e r  d a ta ,  s u p p o r t  p r o d u c t  a n d  d o c u m e n t  s t r u c tu r e ,  e n a b le  o n ly  o n e  u s e r  to  
m o d i f i e d  d a ta ,  w h i le  o th e r s  c a n  r e v ie w  it a t  th e  s a m e  t im e ,  a u to m a te  d e s ig n  r e v ie w  
a n d  r e le a s e  m e th o d ,  d i s t r ib u te  d a t a  in  d i s k  r e s o u r c e s  fo r  p r e v e n t i n g  o v e r lo a d  s to r a g e  
c a p a c i ty ,  a n d  e tc .

C o m p u te r  s y s te m  is  th e  m o s t  im p o r ta n t  o f  a  la rg e  c o m p a n y  w h ic h  in v e s ts  n e w  
t e c h n o lo g y  s u c h  a s  C A D /C A M /C A E /C I M . S e c u r i ty  s y s te m  o f  d a t a  a c c e s s  is  v e r y  
n e c e s s a r y .  P D M  v a u l t  a l s o  p r o v id e  th e  s e c u r i ty  s y s te m , w h ic h  is  s e t  a n d  m o n i to r e d
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b y  s y s te m  a d m in is t r a to r .  B e c a u s e  a c c e s s  &  c h a n g e  p e r m is s io n s  a n d  p a s s w o r d  a re  
n e e d e d ,  s t r a n g e r  w h o  a r e  n o t  in v o lv e d  in  th e  s y s te m  c a n n o t  a c c e s s  in to  th e  s y s te m .

access rights

F ig u r e  2 .1 5 :  S e c u r i ty  o f  P D M  V a u l t  [1 7 ]  

2.3.3 PPM Management

A u to m o t iv e  p r o d u c ts ,  s u c h  a s  c a r ,  m o to rc y c le ,  e tc  a r e  c o n s i s te d  o f  n u m e r o u s  p a r ts  
a n d  c o m p o n e n ts .  M o s t  o f  th e m  a n d  th e i r  a s s e m b l ie s  h a v e  to  b e  s k e tc h e d  in to  
d r a w in g s ,  s u c h  a s  2 D  d r a w in g ,  3 D  d r a w in g ,  a n d  s o l id  m o d e l l in g  b y  d e s ig n e r s .  T h e n ,  
e a c h  d r a w in g  h a s  to  b e  a n a ly s e d ,  a p p ro v e d ,  a n d  c la r i f ie d  b y  m a n y  p e o p le  f ro m  
d i f f e r e n t  d e p a r tm e n ts ,  s u c h  a s  e n g in e e r ,  r e s e a rc h e r ,  a n d  o th e r s .  T h e r e f o r e ,  th e  
a n a ly s e d  a n d  r e la te d  d o c u m e n ts ,  s u c h  a s  f in i te  e le m e n t  a n a ly s i s  d o c u m e n ts  a r e  
e s ta b l i s h e d .  W h e n  a  n u m b e r  o f  d o c u m e n ts  c o n t in u o u s ly  in c r e a s e ,  i t  w i l l  b e  d i f f ic u l t  
to  m a n a g e  a l l  o f  th e m . A c c o r d in g ly ,  a  te c h n iq u e  to  m a n a g e  th e s e  d o c u m e n ts ,  s u c h  a s  
P D M  n e e d s  to  b e  in v e n te d .

W orking in 
PDM

E n v iro n m e n t  
(fram e-work)

CAD/CAM, R epu rchas ing
documentation, inventory, etc.

Data

M anaged Files'

F ig u re  2 .1 6 :  F u n c t io n a l  v ie w  o f  a  P D M  s y s te m  [1 8 ]



P D M  s y s te m  o f f e r s  d a ta  m a n a g e m e n t  a n d  p r o c e s s  m a n a g e m e n t .  D a ta  m a n a g e m e n t  is  
th e  s y s te m  th a t  c a n  m a n a g e  a t t r ib u te s  a n d  d o c u m e n ts  o f  p r o d u c ts .  P ro c e s s  
m a n a g e m e n t  is  th e  s y s te m  th a t  o r g a n iz e s  th e  w a y  p e o p le  f o rm  a n d  e d i t  d a ta .
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2.3.4 Data management

T h e  c la s s i f ic a t io n  o f  c o m p o n e n ts  a n d  d o c u m e n ts  is  o n e  c a p a b i l i ty  o f  P D M  s y s te m . In  
m a n u f a c tu r in g  in d u s try ,  a l l  c o m p o n e n ts  a n d  d o c u m e n ts  h a v e  to  b e  c la s s e d ,  b e f o r e  
e n te r in g  to  th e  d a ta b a s e .  T h e  w a y s  to  c la s s i f ic a t io n  d e p e n d s  o n  e a c h  c o m p a n y ’s 
r e q u i r e m e n t .  F o r  e x a m p le ,  s o m e  c o m p a n ie s  s e p a r a te  p a r ts  b y  th e i r  ty p e s  o f  
m a c h in in g .  T h e  s im i la r  c o m p o n e n ts  a n d  d o c u m e n ts  w i l l  b e  k e p t  to g e th e r  a t  th e  s a m e  
c la s s  in  a n d  e a s i ly  t r a c e a b le  h ie r a r c h ic a l  n e tw o rk  s t r u c tu r e ,  w h ic h  is  e a s y  f o r  
q u e r y in g  th e  d a ta ,  a n d  in v a lu a b le  fo r  B ill  o f  M a te r ia l  (B O M ) . T h e  f o l lo w in g  f ig u re s  
[1 7 ]  s h o w  th e  s a m p le  c la s s i f ic a t io n  a n d  s t r u c tu r e  o f  c o m p o n e n ts  in  B ik e  in d u s t ry

I Components

- Hex Head Bolts- Round Head Boi's- Nuis
- Wood Screws- Sheet Metal Screws

F ig u r e  2 .1 7 :  S a m p le  c la s s i f ic a t io n  o f  b i k e ’s  c o m p o n e n ts  [1 7 ]

Bike

Objects0 Relatons
/  /

Files
Wheel

Frame

Seat
Spoke - E D -

- Rim
-I a.,1 ;

Tyre

OWjiUr.ii. __

Ready (valid) j I Not ready (invalid)-] I Old version (invalid) I

F ig u r e  2 .1 8 :  S a m p le  s t r u c tu r e  o f  b i k e ’s c o m p o n e n ts  [1 7 ]



A t  m a n u f a c tu r in g  p r o c e s s ,  p e o p le  c a n  f in d  th e  a s s e m b ly  d r a w in g  o f  e a c h  c o m p o n e n t  
e a s i ly .  T h e y  c a n  s e e  th e  s t r u c tu r e  o f  c o m p o n e n ts  in  d e ta i ls .  S u b s e q u e n t ly ,  w h e n  s o m e  
c o m p o n e n ts  h a v e  w r o n g  d im e n s io n s ,  th e  m a n u f a c tu r in g  c a n  a l l  e f f e c t s  th a t  o c c u r  to  
r e la te d  c o m p o n e n ts  b y  lo o k in g  f ro m  th is  s tru c tu re .

2.3.5 Process management

P r o c e s s  m a n a g e m e n t  c a n  b e  d iv id e d  in to  th r e e  s e c t io n s :  W o r k  M a n a g e m e n t ,  
W o r k f lo w  M a n a g e m e n t ,  a n d  W o rk  H is to r y  M a n a g e m e n t .

Work Management

W o r k  M a n a g e m e n t  is  a d m in is t r a t io n  o f  c h a n g in g  d a ta .  S in c e  d e s ig n s  a n d  
m a n u f a c tu r e  h a v e  to  b e  r e p e a te d ly  c h a n g e d , th e  d e ta i ls  o f  c h a n g e s  c a n  b e  r e c o r d e d  
a n d  m a in ta in e d  b y  P D M  s y s te m . P D M  o f fe r s  “ u s e r  p a c k e ts ” , w h ic h  a l lo w s  u s e r s  to  
m a n a g e  th e  m a n y  d i f f e r e n t  p r in c ip le  d o c u m e n ts ,  a n d  p r o v id e s  r e f e r e n c e  d o c u m e n ts .  
F o r  in s ta n c e ,  a t  d e s ig n  p r o c e s s ,  w h e n  p r in c ip le  w h e e l  d e s ig n  is  m o d i f i e d  b y  o n e  u s e r ,  
th e  c o p ie s  o f  it  w i l l  b e  s e n t  to  o th e r s  p e o p le ’ s p a c k e ts .  S o , a l l  o f  th e m  c a n  g iv e  
c o m m e n t s  o n  th i s  m o d if ic a t io n .

Workflow Management

In  m a n u f a c tu r in g  in d u s try ,  a  n u m b e r  o f  c o m p o n e n ts  r e q u i r e  to  b e  d e s ig n e d .  T h e n ,  
d o c u m e n ts ,  d r a w in g ,  d a t a ,  a n d  C A D /C A M /C A E  f i le s  a r e  f o r m e d . A l l  o f  th e m  h a v e  
to  b e  a p p r o v e d ,  v ie w e d ,  a n d  r e c t i f i e d  b y  d i f f e r e n t  p e o p le .  T h u s ,  o r g a n is a t io n  m a y  
n e e d  s y s t e m s  th a t  a l l o w  i t  to  s u p p o r t  th is  w o rk f lo w . P a c k e t s  p r o v id e d  b y  P D M  m a k e  
i t  p o s s ib l e  to  t r a n s f e r  w o r k s  f ro m  in d iv id u a l  to  in d iv id u a l ,  d e p a r tm e n t  to  d e p a r tm e n t  
in  o r g a n is a t io n ,  e v e n  in  d i f f e r e n t  c o u n t r ie s .

P D M  c a n  e s ta b l i s h  o n l in e - c o n f e r e n c e  a m o n g  m e m b e r s  o f  d i f f e r e n t  d e p a r tm e n ts ,  o r  
d i f f e r e n t  c o u n t r ie s .  In  o n l in e - c o n f e r e n c e ,  a ll  m e m b e r s  c a n  m a k e  c o n v e r s a t io n s  b y  
s i t t in g  in  f r o n t  o f  th e i r  c o m p u te r s .  In  th e  c o n fe r e n c e ,  th e r e  i s  l e a d e r ,  o r  s e rv e r ,  w h o  is  
a b le  to  c o n t r o l  th e  g r a p h ic  o n  d is p la y .  L e a d e r  c a n  e x p la in ,  r o ta t e ,  m a r k ,  c h a n g e ,  a n d  
m o v e  a  c o m p o n e n t  in  3 D  g r a p h ic  o n  h is  c o m p u te r  d is p la y , w h i l e  o th e r s  c a n  s e e  th e m  
o n  th e i r  o w n  d is p la y .  W i th o u t  p e r m is s io n  f ro m  le a d e r ,  a l l  m e m b e r s  c a n n o t  c o n tr o l
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th is  g r a p h ic .  T h is  t e c h n o lo g y  in c re a s e s  t e a m w o r k ’s s k i l l  in  o r g a n is a t io n ,  b e c a u s e  
e v e r y o n e  c a n  o f f e r  th e i r  o w n  id e a s  to  th e  c o n fe r e n c e .  M o r e o v e r ,  th e  p r o g r e s s  o f  
p r o je c t  c a n  b e  c o n t r o l le d  b y  a  le a d e r .  T h e  le a d e r  c a n  f lo w  w o r k s  to  m e m b e r s  o r  
g r o u p s  b y  c o m p u te r .  A l l  m e m b e r s  h a v e  to  c h e c k  th e i r  j o b  e v e r y  m o r n in g  o n  th e i r  
c o m p u te r .  A s  a  r e s u l t ,  th e y  c a n n o t  r e fu s e  th a t  th e y  d i d n ’t  r e c e iv e  th e  ta s k s .  T h e y  
h a v e  to  r e p r e s e n t  th e  s ta te ,  s u c h  a s  in i t ia te d , s u b m it te d ,  c h e c k e d ,  a p p r o v e d ,  a n d  
r e le a s e ,  b e c a u s e  w o rk s  c a n n o t  m o v e  f ro m  o n e  m e m b e r  to  o th e r s  w i th o u t  c h a n g in g  
s ta te .

I n  a d d i t io n ,  th e  w e b  b r o w s e r s  n o w  im p a c t  to  th e  P D M  in d u s t r y .  P D M  a p p l ic a t io n s  
a r e  d e v e lo p e d  to  u s e  w i th  th e  In te r n e t .  U s e r s  c a n  a c c e s s  m a n y  s o u r c e  o f  d a ta ,  s u c h  a s  
p u r c h a s in g ,  f in a n c e ,  s h ip p in g ,  s h o p  f lo o r ,  M R P , a n d  le g a c y  s y s t e m s .  H e n c e ,  P D M  
v e n d o r s  a r e  n o w  d e v e lo p in g  th e  p r o g r a m  to  le t b r o w s e r  t e c h n o lo g y  to  b e  o n e  o f  th e  
p r o d u c t  s u i te s .

Work History Management

W o r k  H is to r y  M a n a g e m e n t  p r o v id e d  b y  P D M  c a n  m a n a g e  a n d  r e c o r d  th e  t r a c k s  o f  
e a c h  c o m p o n e n t .  T h e r e f o r e ,  w h e n  p r o b le m s  o c c u r ,  f i rm  is  a b l e  to  f in d  th e  s o u r c e  o f  
th e m  b y  s e a r c h in g  f o r  ‘b a c k - t r a c k ’ . N o t  o n ly  c o m p r e h e n s iv e  d a ta b a s e  r e c o r d  o f  th e  
p r e s e n t  p r o j e c t  th a t  is  r e c o r d e d ,  b u t  a ls o  th e  s ta te s  th a t  p r o j e c t  h a v e  b e e n  p a s s e d .  
H e n c e ,  P D M  is  th e  k e y  c a p a b i l i ty  f o r  t im e - c r i t i c a l  p r o je c t ,  a n d  is  a  v a lu a b le  s o u rc e  o f  
a u d i t  t r ia l  d a ta ,  w h ic h  r e q u i r e d  f o r  c o n fo rm a n c e  to  in te r n a t io n a l  q u a l i ty  m a n a g e m e n t  
s ta n d a r d s  s u c h  a s  I S 0 9 0 0 0  a n d  E N 2 9 0 0 0 .

F o r  e x a m p le ,  a c c o r d in g  to  C o n t in e n ta l  A u to m o tiv e  s y s te m s  ( C A S )  [1 9 ] ,  s u p p l ie r s  o f  
s y s te m  a n d  c o m p o n e n ts  f o r  th e  a u to m o b i le  in d u s try ,  C A S  h a s  s p e n t  a  lo t  o f  m o n e y  
f o r  t e s t in g  w i th  th e  r e p e a te d  e x p e n s iv e  te s t .  T h e r e fo re ,  th e y  d e c id e d  to  a p p ly  mySAP 
PLM  f o r  th e  d e v e lo p m e n t  s te p .

A s  a  r e s u l t ,  e m p lo y e e s  c a n  f in d  th e  in f o r m a t io n  th e y  n e e d  f o r  d a i ly  w o r k  a n d  
r e p e a te d  te s t s  a r e  d i s a p p e a re d .  In  a d d i t io n ,  u s in g  mySAP PLM  a l l o w s  e m p lo y e e s  to  
a c c e s s  g r a p h ic a l  d r a w in g  a n d  g e t  a n  o v e r v ie w  o f  p r o d u c t  d e v e lo p m e n t  s ta tu s  a t  a n y  
t im e .  C A S  e m p lo y e e s  a l s o  c a n  d e a l  w i th  th e  in c re a s in g ly  s h o r t e r  d e v e lo p m e n t  c y c le s  
o f  m a n u f a c tu r e r s .

40



2.3.6 Advantages of PPM System
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Increased design and manufacturing correctness

P D M  a l lo w s  a l l  m e m b e r s  o f  p r o je c t  o p e ra te  th e  s a m e  la t e s t  d a ta .  T h u s ,  u s in g  w r o n g  
o r  o ld  d a t a  is  e l im in a te d .  P D M  p e r m i t s  o n ly  o n e  u s e r  to  w o r k  o n  p r in c ip l e  d a ta ,  a n d  
p r o v id e  th e  c o p ie s  o f  la t e s t  d a t a  to  m e m b e r ’ร p a c k e t ,  th e  o v e r l a p p in g  o r  in c o n s is te n t  
d e s ig n s  a r e  r e m o v e d .

Reduction of time-to-market

S in c e  P D M  s y s te m  c a n  p r o v id e  th e  r ig h t  d a ta  to  th e  r ig h t  p e r s o n ,  a n d  i t  a ls o  a s s u r e  
th e  u s e r s  t h a t  th e  d a ta  is  th e  la te s t  v e r s io n , f i rm  c a n  r e d u c e  th e  d e s ig n  t im e ,  w a s te  
t im e  b e tw e e n  ta s k s ,  a n d  t im e  lo s t  in  r e w o rk . T h e  r e d u c t io n  a f f e c t s  to  th e  to ta l  
p r o d u c t io n  t im e .  W h e n  th e  to ta l  p r o d u c t io n  t im e  d e c r e a s e ,  i t  m e a n s  f i r m  is  a b le  to  
s p e e d i ly  l a u n c h  a  n e w  p r o d u c t .

Enhanced design output

S in c e  P D M  s y s te m  c a n  r e m o v e  th e  w a s t in g  t im e  o f  d e s ig n e r ,  f o r  in s ta n c e ,  s e a r c h in g ,  
r e t r i e v in g ,  a n d  w a i t in g  f o r  th e  d a ta ,  th e n  p r o d u c t iv i ty  o f  d e s ig n  w i l l  b e  in c r e a s e d .  In  
a d d i t io n ,  P D M  e n c o u r a g e  u s e r  to  r e u s e  e x i s t in g  d e s ig n ,  s o  i t  c a n  e l im in a te  th e  
s i tu a t io n  th a t  p r o b le m s  a r e  r e p e a te d ly  s o lv e d , w h ic h  s a v e  m o r e  t im e .

Comfortable to use

I n  th e  p a s t ,  p e o p le  h a d  to  s p e n d  a  lo t  o f  t im e  f o r  a c c e s s in g  th e  d a ta .  A t  p r e s e n t ,  a l l  
d a t a  a n d  in f o r m a t io n  a r e  r a p id ly  lo a d e d ,  w h e n e v e r  u s e r s  w a n t .

Better use of creative team skills

S in c e  P D M  a l lo c a te s  th e  d a ta  to  th e  r ig h t  p e r s o n  a n d  o th e r  m e m b e r s ,  s u p p o r t  th e  
te a m  p r o b le m  s o lv in g , a n d  k e e p  t r a c k  o f  d a ta ,  th e  p o s s ib i l i ty  o f  f a i lu r e  is  d im in i s h e d .



Better control of projects
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N o r m a l ly ,  th e  p r o je c t  is  la te ,  b e c a u s e  m e m b e r s  u s u a l ly  g o  o u t  o f  c o n t r o l .  W h e n  th e  
c o m p e t i t iv e  t im e  p r e s s u r e  in c re a s e s ,  th e  in c o n s is te n t  s c o p e  a ls o  in c r e a s e s .  T h e  
q u a n t i ty  o f  d a t a  th a t  is  c r e a te d  e x c e e d s  th e  s c o p e  o f  c o n v e n t io n a l  p r o je c t .  B e c a u s e  
P D M  p r o v id e  th e  p r o d u c t  s t r u c tu r e ,  c h a n g e  m a n a g e m e n t ,  c o n f ig u r a t io n  c o n t r o l ,  a n d  
t r a c e a b i l i t y ,  i t  c a n  a s s u r e  m e m b e r s  th a t  th e  s c o p e  o f  d a ta  is  f i r m ly  c o n t r o l l e d .

Better management of engineering change

A s  P D M  c a n  k e e p  th e  a n y  v e r s io n s  o f  d e s ig n , a l l  d e s ig n e r s  a r e  a b le  to  d e s ig n , 
m o d ify ,  a n d  r e v i s e  d r a w in g ,  d o c u m e n ts ,  a n d  o th e r s  w i th o u t  s c a r in g  o f  d a t a  lo s t. 
A d d i t io n a l ly ,  d a t e  a n d  s ig n  h a v e  to  b e  r e c o r d e d  w i th  th e  d o c u m e n ts ,  s o  th e  a m b ig u i ty  
a b o u t  d e s ig n  is  r e m o v e d ,  a n d  u s e r s  c a n  t r a c e  th e  d e ta i ls  o f  c h a n g e .

Data security

F o r  th e  r e a s o n  th a t  P D M  v a u l t  a l lo w s  s y s te m  a d m in is t r a to r  to  m o n i to r  th e  s y s te m , 
s t r a n g e r  w h o  a r e  n o t  in v o lv e d  in  th e  s y s te m  c a n n o t  a c c e s s  in to  th e  s y s te m .

A major step toward total quality management

P D M  is  th e  k e y  c a p a b i l i ty  f o r  t im e - c r i t i c a l  p r o je c t ,  a n d  is  a  v a lu a b le  s o u r c e  o f  a u d i t  
t r ia l  d a ta ,  w h ic h  r e q u i r e d  f o r  c o n f o r m a n c e  to  in te r n a t io n a l  q u a l i ty  m a n a g e m e n t  
s ta n d a r d s  s u c h  a s  I S 0 9 0 0 0  a n d  E N 2 9 0 0 0  a n d  T o ta l  Q u a l i ty  M a n a g e m e n t  ( T Q M ) .

2.3.7 Conclusions

In  la r g e  o r g a n is a t io n s ,  l ik e  m a n u f a c tu r in g  in d u s try ,  d a t a  m a n a g e m e n t  is  v e r y  
e s s e n t ia l .  S in c e  th e  a u to m o t iv e  p r o d u c t  c o n s is te d  o f  m a n y  c o m p o n e n ts ,  m a n y  
d o c u m e n ts  w i l l  b e  g e n e ra te d .  T h e s e  d o c u m e n t  a r e  a ls o  c o m e  f r o m  d i f f e r e n t  
d e p a r tm e n ts  c o n t in u o u s ly  in c re a s e .  H e n c e , i t  is  in d i s p e n s a b le  f o r  o r g a n is a t i o n  to



h a v e  th e  m a n a g e m e n t  th a t  c a n  c o n t r o l  a l l  ty p e s  o f  d a ta ,  a n d  le t  u s e r s  a c c e s s  to  th e  
d a ta  e a s i ly ,  q u ic k ly ,  a n d  c o r r e c t ly .

P D M  is  th e  s y s te m  th a t  c a n  m a n a g e  a l l  d a t a  in  a u to m o t iv e  in d u s try .  A t  d e s ig n  
p r o c e s s ,  i t  m a n a g e s  d a ta  th a t  c o n c e rn s  w i th  th e  p r o d u c t  d e s ig n  s u c h  a s  d r a w in g ,  
C A D /C A M /C A E  f i le s ,  B O M , F E A , a n d  o th e r s .  T h e  e n t i r e  d a t a  is  s y s te m a t ic a l ly  
l in k e d  to g e th e r ,  s o  th e  o v e r la p p in g ,  p r in c ip l e  d a t a  lo s t ,  r e v is io n ,  a m b ig u i ty ,  t im e  o f  
r e c t i f y ,  c o n f i rm , a p p r o v e ,  a n d  m o d ify ,  a r e  e l im in a te d .  D u r in g  th e  m a n u f a c tu r in g  
p r o c e s s ,  i t  k e e p s  a l l  t r a c k s  o f  e a c h  p a r t .  A s  a  r e s u l t ,  i f  th e r e  is  o n e  p a r t  th a t  h a s  w r o n g  
d im e n s io n s ,  c o n t r o l l e r  c a n  d i s c o v e r  th e  s o u rc e  o f  th is  f a i lu re .  P D M  s y s te m  p r o v id e s  
th e  s e c u r i ty  to  o r g a n is a t io n .  T h e  p r in c ip le  d a ta  is  k e p t  in  th e  P D M  v a u l t ,  w h ic h  a ll 
c h a n g e s  a r e  m o n i to r e d  a n d  c o n t r o l le d  b y  th e  s y s te m . M o re o v e r ,  P D M  s y s t e m  d o e s  
n o t  a l lo w  s t r a n g e r s  to  a c c e s s  d a t a  w i th o u t  p e r m is s io n ,  so  th e  p r o b le m s  a b o u t  d a ta  c a n  
b e  e l im in a te d .  O n l in e - c o n t r o l le d  is  o n e  c a p a b i l i ty  o f  P D M  th a t  s p e e d  u p  th e  
c o m m u n ic a t io n .  I t  a ls o  s u p p o r ts  th e  te a m w o r k ,  w h ic h  p e r m i ts  a l l  p r o b le m s  e a s i ly  a n d  
c o r r e c t ly  to  b e  s o lv e d .

2.4 C onclusions
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A c c o r d in g  to  th e  f i r s t  c h a p te r ,  th e  s ta te m e n t  o f  p r o b le m s  w a s  m e n t io n e d  e a r l i e s t  a n d  
th e n  th e  o b je c t iv e  o f  th e  s tu d y  w a s  f ig u r e d  o u t. T o  a c c o m p l is h  th e m , th r e e  m a jo r  
th e o r ie s  p r e s e n te d  in  th is  c h a p te r  w i l l  b e  a p p l ie d . T h e  f i r s t  th e o r y ,  g r o u p  te c h n o lo g y ,  
c o n c e rn s  h o w  to  g r o u p  i t e m s  s y s te m a t ic a l ly  in  th e  in d u s try  h a v in g  a  la r g e  a m o u n t  o f  
i te m s . I t  s ta te s  a b o u t  th e  c la s s i f ic a t io n  a n d  c o d in g  s y s te m , th e  s y s te m  th a t  u s e d  to  
c a te g o r iz e  a n d  c o d e  th e s e  i te m s . T h u s ,  w e  c a n  a p p ly  th i s  id e a  to  c o n s t r u c t  a  s u i ta b le  
c la s s i f ic a t io n  a n d  c o d in g  s y s te m  to  th e  c a s e  c o m p a n y . O n c e  th e  b e n e f i t s  o f  a p p ly in g  
c a ta lo g u in g  s y s te m  w i th  th e  c la s s i f ic a t io n  a n d  c o d in g  s y s te m  w e r e  p r e s e n te d ,  i t  c a n  
b e  u s e d  to  c o n s t r u c t  th e  s y s te m  a s  w e l l .  T o  im p ro v e  th e  e f f e c t iv e n e s s  o f  th e  
c la s s i f ic a t io n  a n d  c o d in g  s y s te m  a n d  s o lv e  th e  d a ta  m a n a g e m e n t  p r o b le m s ,  th e  
c o m p u te r  d a ta b a s e  s y s te m  s h o u ld  b e  in t r o d u c e d .  T h e r e f o r e  th e  P r o d u c t  D a ta  
M a n a g e m e n t  p r e s e n te d  a s  th e  th i r d  th e o r y  a n d  o th e r  l i te r a tu r e s  r e la te d  to  th e  d a ta b a s e  
m a n a g e m e n t  w i l l  b e  a p p l i e d  in  th e  c o n s t r u c t io n  o f  c o m p u te r  d a ta b a s e  s y s te m .
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