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Abstract 

The identification and classification of the items managed by an organization is the key to control 

the all processes assigned to it. Hence, the development of suitable item identification and 

classification systems is of particular importance. Present work starts by analyzing different item 

registration methodologies currently used in the company OGMA and understanding its application in 

several company areas such as Engineering, Planning, Purchasing, Logistics or Production. The aim 

of this thesis is to purpose an integrative standardized model for the different forms of logging items in 

the system through the partition of the information necessary to identify them into a predefined number 

of segments, instead of being concentrated in a single undifferentiated field. It is proposed a model 

capable of identifying the universe of items managed by the company and represented by a matrix in 

which the rows represent the different item types and the columns each information segment. All the 

nine defined segments are present in each item type identifying structure, containing information or 

not, depending on the specified segments to identify each particular item type. The proposed model 

ensures its applicability to the company context through the Oracle Flexfield concept. In conclusion, 

segmentation of information when applied to an intelligent item identification system appears itself as 

a tool capable of reducing the amount of resources needed to ensure the maintenance and strength of 

the system over time, providing huge advantages especially in terms of information management and 

the establishment of standardized identifying criteria. 

Keywords: Item, Intelligent Identification System, Item Identifying Structure, Information Management, 

Segmentation, Flexfield. 

 

1. Introduction 

This thesis is the result of a six month 

internship in Indústria Aeronáutica de Portugal, 

S.A. (OGMA), an important worldwide player in 

the aerospace Maintenance, Repair, Overhaul 

(MRO) and manufacturing business. As a 

result of its large scale, antiquity and activity in 

two business areas (maintenance and 

manufacturing) distinct in the processes 

supporting them, this implies managing 

hundreds of thousands of items with different 

characteristics and often cross-cutting many 

different business areas. The former company 

item identification scheme, consisting of a six 

digit sequential numerical reference, has 

evolved over the years into an alphanumeric 
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reference system, usually comprising the items 

part numbers (P/N´s) designation. This 

completely different identification scheme 

concept, by assigning a descriptive meaning to 

each item identification, led the need of adding 

more information to the original P/N 

identification, in order to distinguish between 

them. This need quickly emerged as in the 

case of purchase items, began to appear ones 

that although different, were assigned by their 

manufacturers with the same P/N. 

Subsequently, in addition to the 

manufacturer´s designation, other information 

such as the item condition (new, repaired, 

overhaul, among others), or particular 

customer requirements for a specific item, also 

became part of the item identification in order 

to distinguish between them. However, this 

kind of freedom quickly led to extensive 

descriptive identifications, not by the need to 

individualize the items, but rather for 

convenience of the areas responsible for 

handling each item type. Consequently, any 

additional information started to be part of the 

item identifying structure comprising a single 

free text segment. 

This thesis aims to analyze different item 

registration methodologies in the OGMA 

Information and Management System (SIGMA) 

in order to define a logical structure, targeted 

at the level of the information contained therein 

and inclusive for the different item types 

(manufacture, purchase, customer, 

subcontracting, among many others). It is 

intended to evaluate the different existing item 

types, analyze their relevant identifying 

structure and understand its application in 

several different company areas such as 

Engineering, Planning, Logistics, Production, 

Purchasing or Quality.   

As a result, it aims reaching an integrative 

standardized model for the different forms of 

logging items in the system, a model that 

allows:  

 Standardize and provide coherence to the 

items identification criteria in the system; 

 Decrease different item types proliferation 

that has grown up in an ad-hoc manner 

over time; 

 Eliminate redundant information present 

simultaneously in item identification and 

characterization, by putting at the 

identifying level only the information strictly 

essential for their individualization and 

differentiation; 

 Reducing the resources spent on 

information access, simplifying the access 

to it; 

 Improve the quality and information 

security. 

 

2. Item Identification Systems 

Item identification systems are intended to 

reference items uniformly by assigning each 

one a unique code. There are typically three 

types of systems used for item identification: 

intelligent/significant, non-intelligent/non-

significant, or semi-intelligent/semi-significant 

item identification systems [1]. 

  

2.1 Intelligent Item Identification Systems 

Intelligent item identification systems emerged 

before the computer era when companies 

considered beneficial to concentrate 

information and characteristics of a particular 

item directly on its identification, usually by an 

alphanumeric code. Its main advantage 

consists in the item immediate recognition by 

the user through the descriptive component 

included into the item identification [2]. On the 
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other hand, this system requires qualified and 

trained employees responsible for assigning 

correct identifications. It also requires careful 

planning, ongoing maintenance and 

continuous adjustment as new items need to 

be incorporated into the previous scheme 

design [3]. 

 

2.2 Non-Intelligent Item Identification Systems 

Non-intelligent item identification systems were 

enabled by the emergence of information 

management computer systems. A non-

intelligent item identification system relies 

uniquely on a numeric sequence to identify an 

item, regardless of its type or specific 

characteristics. Thus, item encoding does not 

provide any information about it, since there is 

no descriptive component in its formation [2]. A 

non-intelligent system takes little time to 

generate an item reference since no 

information about it is needed to assign it a 

number. It leads to consistent and less 

extensive identifications, requires little training 

and tends to be robust and sustainable. As a 

disadvantage, this system generates 

identifications which doesn´t provide any cue 

to facilitate an item evaluation by the user, 

requiring a business system to search items 

based on relevant attributes [3]. 

   

2.3 Semi-Intelligent Item Identification System 

A semi-intelligent item identification system 

aims to combine the advantages of a numeric 

non-intelligent system, adding some kind of 

information to the item identification, such as a 

prefix or suffix, that somehow frame the item in 

a particular category or family according to 

their characteristics [2]. Thus, part of its 

identification is significant, while the other part 

is a meaningless numerical sequence [4]. 

The main characteristics for both intelligent 

and non-intelligent item identification systems 

are provided in Table 1. 

 

Table 1: Intelligent and Non-Intelligent item 

identification systems main characteristics [3] 

and [5]. 

 

SYSTEM TYPE 

Intelligent Non-Intelligent 

C
O

D
E

 C
H

A
R

A
C

T
E

R
IS

T
IC

S
 

Creation 
Slow and 
Complex 

Fast and Easy 

Durability Restricted Unrestricted 

Readability Great Less 

Item Identification Immediate Nonexistent 

Error Occurrence 
Probability 

High Less 

Length Variable Consistent 

Similar Items 
Distinctiveness 

Limited Great 

Representativeness Significant Non-Significant 

Vulnerability Great Less 

Maintenance Costs Onerous Cost-Effective 

 

2.4 OGMA Model 

Concerning OGMA´s item identification 

system, it is for most item types an intelligent 

one, with a few exceptions for certain item 

types that are identified by sequential 

numerical references (non-intelligent system) 

and others that combine numerical references 

with some kind of additional information (semi-

intelligent system). An intelligent item 

identification system like this, requires 

resources to be efficiently maintained over 

time, otherwise it tends to deteriorate, losing 

the initial strength with which it was designed 

and promoting the proliferation of multiple 

criteria for same item type identification. 

Therefore, the work developed takes as its 

starting point the mostly intelligent item 

identification system currently adopted by the 

company, being the challenge its optimization 

though the segmentation concept described 

later in this document. 
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3. Item Type Analysis and Item Register 

Methodologies 

It is critical to analyze and understand carefully 

OGMA´s information and management system 

(SIGMA), particularly at the level of the several 

existing item types, number of active items by 

type and current registration methods in order 

to present a well-founded proposal for its 

optimization. SIGMA is OGMA´s information 

and management integrated system, 

supported by a single Oracle database and 

customized by the company information 

technology department. 

For the company, an item may designate a 

service, a process or a product which has been 

purchased, sold, planned, manufactured, 

maintained, repaired, distributed or funded. 

Items are grouped into different types 

depending on their own characteristics. 

Currently, there are 40 different item types in 

SIGMA, 13 of them were now considered 

obsolete after a careful assessment and their 

inactivation is proposed. Some of the most 

representative item types are: General 

Purchase, Customer, Subcontracting, 

Maintenance, Tool or Working Chart. Up to 

now, the total number of different items created 

in SIGMA is about one million.   

Although in many cases it is difficult to 

distinguish a pattern, Table 2 presents major 

identifying structures for the different item 

types analyzed. This analysis was the starting 

point for further definition of the information 

necessary to identify all item types and thereby  

Table 2: Current prevailing structure for SIGMA 

items identification and different item types. 

defining the segments being part of the 

proposed aggregating structure. 

 

 

 

 

4. Segmentation 

4.1 Concept 

The concept of segmentation when applied to 

an identifying item structure is based on the 

partition of the information necessary to 

identify an item into a predefined number of 
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segments, instead of being concentrated in a 

single undifferentiated field (Figure 1). 

 

Figure 1: Concept of segmentation applied to 

OGMA´s purchase items identifying structure. 

 

4.1 Objectives 

The two main goals of segmentation, with 

particular importance in the information 

management related to an organization 

database are: 

 Establishing standard criteria for each item 

type identification, limiting the identification 

multiplicity inherent in using a single text 

free field for the purpose; 

 Accommodate different type of information 

associated with items identification in 

single compartments designated for that 

purpose (segments), thereby facilitating 

access to the intended information by the 

users. 

 

4.2 Pros and Cons 

Generalizing, it is considered that the main 

advantages of a segmented item identification 

system lie in the information management, 

while possible disadvantages are related to its 

usage during the item creation phase and 

inclusion into the different company processes. 

Thus, the main advantages of having 

information compartmentalized in specific, 

easy identifiable segments are: 

 Easy access to information – information 

compartmentalized and organized; 

 Elimination of coding multiplicity and 

redundant information; 

 Information systematization; 

 Segment rules enforcement (default, list of 

values, optional, mandatory, etc.); 

 Management and planning improvements. 

 

On the other hand the main disadvantages 

are: 

 Need of filling the all segments for an item 

to be identified; 

 Slowness increase in the item creation 

phase and inclusion into the different 

company processes; 

 Increased item identification dimension; 

 System change charges (human resources 

allocated, database conversion, employee 

training, etc.); 

 Entire company affected at once – traverse 

system to the company. 

 

4.3 Oracle Flexfields 

A flexfield is a field made up of sub-fields – 

segments, represented in the form of table 

columns in a particular database. Each 

segment has its own individual designation, is 

defined by a set of valid values and 

accommodates specific information [6]. There 

are two types of flexfields in the ORACLE 

database management system: key flexfields 

and descriptive flexfields [6]. 

Key flexfields typically represent codes 

formed by meaningful segments to identify 

some kind of business entity. Each segment of 

the code can represent a characteristic of the 

entity. Segments are arranged in a meaningful 

structure to the organization responsible for 

their creation in order to result in a valid 

combination that encodes the entity. The 

ORACLE Applications store these “codes” in 

key flexfields, which are flexible enough to let 

any organization use the code scheme they 

want, without programming [6]. 

A descriptive flexfield appears on a form 

as a single-character, unnamed field enclosed 
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in brackets. This field, when accessed, 

become an additional information area, 

containing relevant and unique information to 

the particular item which otherwise would not 

be present. They may be used to track 

important and unique information that would 

not otherwise be captured by the form and may 

contain the number of fields considered 

necessary by the organization. Additionally, the 

information contained therein may be 

conditioned to the values contained in other 

fields [6]. 

Flexfields represent a tool capable of 

satisfying the needs of an organization, 

providing flexibility and promoting information 

access to an organization item identifying 

system. Thus, the main advantages of 

flexfields are: 

 Enable applications customization focused 

on the particular needs of each business in 

order to incorporate information that 

otherwise could not be monitored; 

 Enable field query containing specific and 

relevant information, facilitating the access 

to it; 

 Allow fields validation and specific 

combinations for defining the entities 

designed for a specific application; 

 Allow the definition of different structures 

against the values assigned to each 

segment; 

 Require no need of programming to suit an 

intended application. 

 

5. Model Proposed 

The model proposed is represented by a 

matrix in which the rows represent the different 

item types and the columns each segment 

(Figure 2). 

 

Figure 2: General matrix representing the 

proposed model structure. 

 

Consequently, all the defined segments 

are present in each item type identifying 

structure, containing information or not, 

depending on the specified segments to 

identify each particular item type. Considering 

this inherent factor to the type of ORACLE 

flexfield (item flexfield) available for future 

implementation, it is clear the preference for a 

common structure formed by the smaller 

number of segments. A matrix that presents 

the lowest possible number of lines becomes 

also desirable in order to achieve an easier 

and more intuitive model. However, in the case 

of having to choose between adding a column 

(segment) or a line (item type) to the proposed 

model, the option should always be increasing 

the number of lines rather than the number of 

columns since the last ones affect the overall 

structure. Therefore, the introduction of a given 

segment in the model must always be justified 

on the ground the information contained 

therein is needed to identify the largest 

possible number of item types and not only for 

a specific case. 

 

5.1 Item Types Proposed 

Setting the item types to be included in the 

presented proposal was accomplished in 

several phases. As a starting point all the 
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current forty existing item types in SIGMA were 

considered. After analysis, inactivation of those 

which are now considered obsolete was 

proposed (thirteen item types). 

In a second phase, some specific item 

types were gathered together into more 

comprehensive ones like Manufacture, 

Aeronautical Purchase or Customer. This way, 

item types like Set, Subset, Electric Set, 

Consumable, Raw Material, Hardware or Kit, 

instead of being item types should now 

become classifications of the others.  

Finally, some other item types were 

created as necessary and other existing ones 

redesigned to reach the final number of twenty 

three proposed item types to be part of the 

model. Those item types are listed below: 

 

 

Stands out the option for creating two 

aeronautical purchase item types, one of them 

exclusively applied for military items do to the 

need of compliance with specific certifications 

for aeronautical purchase items depending on 

their applicability. It is also proposed the 

creation of another type of purchase item 

which does not currently exist and specific for 

non-aeronautical purchase items. 

 

 

5.2 Segments Proposed 

After analyzing carefully all the information 

necessary to identify the various item types 

used in OGMA and always trying to minimize 

the number of segments considered for the 

purpose but not compromising the item 

individualization, a structure composed by nine 

distinct segments was obtained (Figure 3).  

 

 

Figure 3: Nine segment item identifying 

structure. 

 

Below, a briefly characterization of the nine 

segments is presented. 

 Item Type 

First segment of the structure, should 

integrate the identifying structure of all 

items. It distinguishes different items by 

their type through a list of values.  

 Customer 

Segment designed for customer 

identification through a list of values 

containing OGMA´s customer 

abbreviations. 

 Internal Reference 

This segment takes the form of a seven 

digit numerical reference. 

 P/N 

This segment takes the form of a variable 

set of alphanumeric characters. Together 

those characters form a code whose 

function is to clearly identify a particular 

item. 

 Condition 

This segment consists of a list of values 

that presents the different item conditions 

(e.g. new, overhaul, repaired, etc.) 
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 Cage Code 

Segment designed for manufacturers 

identification through a list of values 

containing their numerical or alphanumeric 

internationally assigned references. 

 Product Model 

This segment consists of a list of values 

that allows to clearly identify the existing 

aircrafts and engines models. 

 Service Type 

This segment consists of a list of values 

that presents the different OGMA services 

(e.g. inspection, modification, painting, 

etc.) 

 Identifier 

Free text alphanumeric segment similar to 

the current item identification and where 

the information therein depends on the 

item type. 

 

5.3 Model Matrix Proposed 

Presented below is the matrix that specifies 

which mandatory and optional segments are 

required to be part of the different item types 

identifying structures (Table 3). 

 

Table 3: Model matrix proposed. 

 

6. Conclusions 

Since an item represents to OGMA both a 

physical entity as a service or a process, the 

importance and the impact that a well-

designed and user-friendly item identification 

system based on standardized criteria is 

significant. 

The existence of a segmented item 

identification structure facilitates the 

implementation of a mainly intelligent system 

type, allowing: 

 Guide creativity and freedom during the 

item design phase by establishing rules 

and standardized criteria; 

 Identify items through research values, 

facilitating information access and 

reducing resources consumption; 

 Reduce different item types proliferation; 

 Development of targeted screens, 

customized to the needs of company 

different departments; 

 Overall, improve information quality and 

security. 

The proposed model ensures its 

applicability to the company context. The main 

purpose relates to the streamlining of OGMA 

processes, not making sense to propose a 

solution in such a restrictive way that although 

ideal in theory, in practice it could have an 

adverse effect, creating bottlenecks to the 

company normal operation. Considering that, 

the inclusion of a flexible segment in the 

identifying structure is proposed. This segment 

called Identifier, instead of accommodating a 

single specific type of information, allows the 

inclusion of different types of it depending on 

the item type to which the segment applies, 

similar to the currently used single 

alphanumeric free text segment for all 

company items identification.  
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In conclusion, segmentation of information 

when applied to an intelligent item identification 

system, appears itself as a tool capable of 

reducing the amount of resources needed to 

ensure the maintenance and strength of the 

system over time, providing huge advantages 

especially in terms of information management 

and the establishment of standardized 

identifying criteria. 

 

7. Future Prospects 

In terms of future work, there are a few 

interesting ideas that might be implemented in 

the scope of this project. 

Tools managed by OGMA, represent by 

themselves, a universe that deserves to be 

analyzed in detail once the efficiency of 

processes related to them can be vastly 

improved. Thus, it is suggested the formation 

of a working group comprising elements from 

the several company departments, in order to 

standardize the identifying criteria for different 

types of tools managed by the company. 

It would be interesting to consider, for 

certain specific item types, changing the 

current intelligent item identification system to 

a semi-intelligent one, through the exclusive 

use of the 1
st
 and 3

rd
 model segments, 

particularly as regards general manufacturing 

tools and specimens. 

It is suggested the development of specific 

screens for the several company departments 

(Purchasing, Planning, Engineering, etc.), 

capable of capturing currently scattered 

information through the proposed segments. 

In terms of future work, it is proposed the 

model assessment regarding its impact 

through the company, both in terms of 

expectable time and resources needed for its 

implementation. 

To ensure the model validation and to test 

its fluidity at a practical level, it is suggested 

that the model be pre-tested in a simulated 

environment before final implementation. After 

this phase, if the decision goes through the 

implementation of the presented model, a 

tender dossier should be set up, allowing a 

detailed overview of the procedures to be 

carried out. 
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