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PRODUCT DATA 
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Annotation: The work discusses strategies for implementing CALS technologies at manufacturing 
enterprises. The key advantages of CALS are highlighted, including integration of all product data 
into single repository, accelerated exchange of up-to-date data, elimination of information loss and 
duplication, and improvement of product quality. The article describes in detail role of product data 
management system (PDM) as technological core of single information space. The main functional 
groups of PDM system are presented. The use of interactive electronic technical manuals to provide 
consumers with access to product performance data is also considered. The advantages and 
difficulties of implementing IETM are analyzed. The importance of CALS technologies for 
increasing competitiveness of high-tech industries is emphasized. 

Keywords: CALS technologies, product life cycle, unified information environment, PDM system, 
IETM 

 
ШЛЯХ ДО ЕФЕКТИВНОГО ВИРОБНИЦТВА: CALS-ПІДХОДИ ДЛЯ УПРАВЛІННЯ 

ДАНИМИ ПРО ВИРОБИ 
 

Р.В. Максим 
Харківський національний університет радіоелектроніки 
Україна, 61166, Харків, пр. Науки 14 
E-mail: roman.maksym@nure.ua 

Анотація: У роботі розглядаються стратегії впровадження CALS-технологій на 
виробничих підприємствах. Висвітлюються ключові переваги CALS, зокрема інтеграція всіх 
даних про виріб в єдине сховище, прискорений обмін актуальними даними, усунення втрат та 
дублювання інформації, підвищення якості продукції. Детально описується роль системи 
управління даними про виріб (PDM) як технологічного ядра єдиного інформаційного 
простору. Наводяться основні функціональні групи PDM-системи. Також розглядається 
застосування інтерактивних електронних технічних керівництв для забезпечення споживачам 
доступу до експлуатаційних даних про вироби. Аналізуються переваги та складнощі 
впровадження ІЕТК. Зазначається важливість CALS-технологій для підвищення 
конкурентоспроможності високотехнологічних виробництв. 

Ключові слова: CALS-технології, життєвий цикл виробу, єдине інформаційне середовище, 
PDM-система, ІЕТК. 

 
Rapid technological development in modern world inevitably leads to constant changes in 

approaches to production and data processing [1-3]. From automation and robotics to informatization 
and continuous information support of product life cycle, this is evolution that emphasizes 
importance of using information technology to optimize processes and increase productivity [4-6]. 

The transition from automation and robotics to informatization reflects growing importance of 
data processing and analysis in modern manufacturing environment. Continuous information support 
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of product life cycle (CALS) is becoming key aspect for achieving competitive advantage and 
ensuring product quality. 

The key benefits of implementing CALS for enterprises are 
– integration of all product data into single, consistent repository, ensuring information integrity; 
– accelerated exchange of up-to-date data between geographically distributed participants in 

product life cycle; 
– elimination of data loss and duplication at junctions between life cycle stages; 
– faster search, access and updating of production data in electronic form; 
– possibility of effective interaction between heterogeneous computer systems through 

standardized exchange interfaces; 
– improving quality of product by controlling all processes of its life cycle within single 

information environment (SIE). 
In general, CALS technologies open up new opportunities for optimizing life cycle of products, 

reducing time to market and increasing their competitiveness. The further development and 
implementation of innovative CALS solutions will be determining factor of success for many 
knowledge-intensive industries. 

Promising areas of CALS development include: 
1. Improving data exchange standards and methods of integrating heterogeneous systems into 

SIE. 
2. Application of cloud technologies and mobile solutions for interactive electronic technical 

manuals (IETMs). 
3. Expanded use of CALS in new areas – smart city design, digital construction, etc. 
4. Deeper integration of CALS with artificial intelligence, predictive analytics, and augmented 

reality technologies. 
Among CALS data integration technologies, key one is Product Data Management (PDM).  
PDM is designed to manage all product data and information processes throughout its life cycle. 

Product data includes: identification data (composition, product configuration), data and documents 
for describing product, its design, production and operation. 

PDM technology provides support for various procedures related to product data, actually 
implementing electronic document management (design, process, etc.). 

The main idea of PDM is to increase efficiency of information management by improving 
availability of product data for all life cycle processes. This is achieved by integrating all product data 
into logically unified model. 

PDM technology is implemented by specialized software tools – PDM systems (product data 
management systems). The main tasks of PDM system are: 

– creation of unified information environment for all participants in housing center; 
–automation of product configuration management; 
– building product quality system in accordance with ISO 9000 standards; 
– formation of electronic archive of technical documentation. 
PDM system accumulates data from all involved application systems (CAD etc.) into single model 

based on standard data exchange interfaces. 
The review identified main functional groups of full-fledged PDM system: 
– managing storage of data and documents in specialized repository with integrity control, access 

and information retrieval; 
– process management, including tracking user actions, version control, workflow management, 

etc.; 
– product composition management with support for various representations of design, process 

and other configurations; 
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– classification for categorizing products and documents, automating search for reuse components; 
– work scheduling, resource allocation, task execution control. 
– auxiliary functions for interaction with other systems and users. 
Use of PDM system at enterprise provides number of key advantages: 
–  reduced development time and time to market due to greater efficiency of design process. 
– saving up to 25-30 % of designer's time for non-production work on data search and processing; 
– parallel design and reduction of product changes number; 
– speeding up process of making changes to design or technology; 
– increase in share of reused components (up to 80 % of product composition); 
– improving quality of product by controlling all processes of its manufacturing. 
Thus, PDM system acts as technological core of single information space, integrating data from 

various sources into single, consistent product model. 
According to CALS concept, consumer is also full participant in product life cycle at stage of its 

operation. Accordingly, it is necessary to provide consumer with access to single information space 
with product data. 

It is impractical for consumer to use expensive and complex PDM systems. They only need 
operational data about product, so they use interactive electronic technical manuals as means of 
accessing single information environment (Figure 1).  

 

 
Figure 1 – Block diagram of SIE with connection of server equipment 

and data storage 
 
From CALS perspective, IETM is generated mostly automatically based on production data about 

product. If manufacturer uses PDM system, initial data for generating IETM are taken from there. 
Key benefits of implementing IETM and challenges for consumer (Table 1). 
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Table 1 – Key benefits of IETМ implementation and challenges for consumers 

Benefits of implementing IETМ Difficulties in implementing IETМ 
Universal standard interface for working 
with products from different suppliers. 

Creating intuitive and user-friendly interface requires 
quite complex design and engineering solutions. 

Constant access to up-to-date operational 
data, avoiding cost of updating paper 
documents. 

Developing and maintaining interactive electronic 
technical manuals can require lot of effort in 
software writing, testing, optimization, and bug 
fixing. 

Convenient viewing, searching and 
analyzing information in electronic form. 

Providing up-to-date and useful content in electronic 
technical manuals can be challenge, as information 
needs to be constantly updated and maintained. 

Instant access to data for dispatchers and 
repair teams regardless of their location 

Ensuring satisfactory user experience includes not only 
user-friendly interface, but also clear and understandable 
instructions, demonstrations, and tips. 

 
IETM is technical documentation for consumer that is provided in electronic form on mobile 

media or via Internet. The IETM has following capabilities: 
1. Display of operational information about product in convenient form (manuals, spare parts 

catalogs, etc.). 
2. Timely updating of data due to changes in product or operating conditions. 
3. Use of built-in search and diagnostic modules. 
The use of IETM also allows manufacturers to reduce cost of supplying paper technical 

documentation, increase customer loyalty and reduce operational risks. 
The introduction of CALS technologies is extremely relevant for manufacturers of complex high-

tech products in world of fierce competition. The creation of unified information environment based 
on PDM core and other CALS technologies can significantly shorten product development cycle, 
improve their quality and competitiveness. 

For consumers, introduction of IETM provides convenient access to up-to-date operational data, 
avoids cost of maintaining paper documents, and ensures efficient support for equipment from 
different manufacturers. 

Effective product data management is critical for companies operating in high-tech and 
knowledge-intensive industries in highly competitive environment. The introduction of CALS 
technologies (continuous information support for product life cycle) opens up new opportunities for 
integration and holistic management of all product data. The key role in this process is played by 
product data management systems (PDM systems), which act as technological core of single 
information environment. The creation of logically unified product model in PDM system ensures 
integration of data from various sources, eliminating duplication and loss at junctions of life cycle 
stages. This allows you to speed up exchange of up-to-date data between geographically distributed 
participants in development and production process. The integrity of product information in PDM 
system is key to improving quality of final product by controlling all stages of its life cycle.  

For consumers, effective product data management is ensured through use of interactive 
electronic technical manuals, which are generated on basis of PDM system operational data. IETMs 
provide convenient access to up-to-date documentation, avoiding cost of maintaining paper manuals. 

Thus, CALS concept and effective product data management through PDM and IETМ remain 
key factors in innovative development, shortening product development cycle, improving product 
quality and competitiveness for many knowledge-intensive industries. 
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