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STRATEGIES FOR IMPLEMENTATION OF PRODUCTION AUTOMATION USING 
CALS APPROACHES 
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Annotation: The work discusses advanced approaches to production automation based on concept 

of continuous information support for product life cycle. The key components of CALS technologies 
are described in detail: analysis and reengineering of business processes, technologies for presenting 
product data in electronic form and integrating this data into single information environment using 
PDM systems. The article analyzes advantages of implementing CALS approaches, such as 
elimination of data losses and inconsistencies, accelerated access to up-to-date information, 
possibility of remote work, as well as potential difficulties in integrating heterogeneous systems, 
change management, legal aspects, etc. It is emphasized that CALS technologies will remain critical 
to improving efficiency and competitiveness of high-tech industries. 

Key words: implementation, CALS-technologies, unified information environment, life cycle 
 

СТРАТЕГІЇ ВПРОВАДЖЕННЯ АВТОМАТИЗАЦІЇ ВИРОБНИЦТВА З 
ВИКОРИСТАННЯМ CALS-ПІДХОДІВ 

 
Р.В. Максим 
Харківський національний університет радіоелектроніки 
Україна, 61166, Харків, пр. Науки 14 
E-mail: roman.maksym@nure.ua 
Анотація: У статті розглядаються передові підходи до автоматизації виробництва на 

основі концепції безперервної інформаційної підтримки життєвого циклу виробу. Детально 
описано ключові складові CALS-технологій: аналіз та реінжиніринг бізнес-процесів, 
технології представлення даних про виріб в електронному вигляді та інтеграції цих даних в 
єдине інформаційне середовище із застосуванням PDM-систем. Проаналізовано переваги 
впровадження CALS-підходів, такі як усунення втрат та суперечностей даних, прискорений 
доступ до актуальної інформації, можливість віддаленої роботи, а також потенційні складнощі 
інтеграції різнорідних систем, управління змінами, правові аспекти тощо. Наголошується, що 
CALS-технології залишатимуться критично важливими для підвищення ефективності та 
конкурентоспроможності високотехнологічних галузей промисловості. 

Ключові слова: впровадження, CALS-технологій, єдине інформаційне середовище, 
життєвого цикл 
 

In today's globalized world, enterprises face unprecedented challenges: growing competition, 
requirements to reduce product life cycle, and need to ensure high quality and efficiency at every 
stage [1-3]. The concept of continuous information support of product life cycle (CALS) offers 
comprehensive approach to solving these problems by integrating advanced information technologies 
into production processes [4, 5]. 

The implementation of CALS technologies allows for creation of single information environment 
(SIE) for all participants in product life cycle, from design to disposal, which ensures data integrity 
and consistency, eliminates data loss and duplication, and speeds up access to up-to-date information.  
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The result is shorter time to market, improved quality and competitiveness. CALS is becoming 
critical success factor, especially for manufacturers of knowledge-intensive, high-tech products. 

The purpose of this article is to provide comprehensive overview of typical automation strategies 
using advanced CALS technologies. 

CALS (Continuous Acquisition and Life Cycle Support) is concept of continuous information 
support for entire product life cycle, which involves integrated storage and use of all product-related 
data in digital environment. 

In contrast to traditional approach, where data is stored separately (often on paper), CALS 
provides single repository of product data in form that is accessible to all stakeholders, from 
developers to maintenance services. 

The way to implement CALS concept is determined by strategy of same name, key idea of which 
is to create single information space for all participants in product life cycle. The SIE has following 
key properties: 

- all information is presented in electronic form; 
- SIE covers all data created about product at all stages; 
- SIE is only official source of reliable data about product; 
- The SIE is built on basis of international and industry information standards. 

To create SIE, software and hardware already available to enterprises are used. The SIE is 
maintained and developed throughout product cycle. 

In contrast to outdated approaches with "broken" information flow, SIE is single repository of up-
to-date product information available to all participants in manufacturing center, from designer to 
maintenance services. 

The CALS strategy envisages two-stage plan for creation of SIE (Figure 1). 
1. Automation of individual life cycle processes and presentation of related data in electronic 

form. 
2. Integration of automated processes and their digital data into single information environment. 
The analysis has identified number of SIE implementation advantages and difficulties that arise 

during its implementation (Table 1).  
 
Table 1 – Benefits of implementing SIE and challenges in implementation 
SIE implementation advantages Difficulties in implementing SIE 

1 2 
Eliminate inconsistencies and data loss 
during transmission between life cycle stages. 

Combining different information technology 
systems can be technically challenging. Questions 
arise regarding integration, interface compatibility, 
data security, etc. 

All data changes are immediately available to 
all stakeholders. 

Implementation of new system may be 
accompanied by resistance from staff or require 
significant changes to internal processes. Effective 
communication, staff training and change 
management are essential. 

Faster search and access to up-to-date 
information. 

If implementation of unified information 
environment involves processing of personal data, 
it is necessary to comply with relevant legal 
regulations, such as General Data Protection 
Regulation. 
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Continued tablei 1 
1 2 

The ability to simultaneously use 
heterogeneous computer systems. 

When implementing unified information 
environment, it is necessary to take into account 
need for scalability and possibility of developing 
system in future. 

Provide remote access to data for 
geographically distributed teams. 

Implementing new information system can be 
costly process that requires investments in 
software, hardware, staff training, and system 
support. 

 
Therefore, process of implementing SIE requires detailed planning, coordination of various 

departments efforts and sound strategies. 
Three groups of methods, known as CALS technologies, are used to implement CALS strategy 

(Figure 1). 

 
Figure 1 – Three groups of methods for implementing CALS strategy 

 
Technologies for analysis and reengineering business process technologies are organizational 

methods for restructuring way enterprise operates to improve efficiency. For example, IDEF0, FAST 
and other methodologies. 

Technologies for representing product data in electronic form – methods of digitalizing 
information related to individual processes of manufacturing center (CAD, ACS, PDM systems, etc.) 
[6]. They are used at first stage of SIE development. 

Technologies for integrating product data are methods of combining automated processes and their 
digital data within SIE. The key technology is PDM (product data management). They belong to 
second stage of SIE formation. 

When automating individual processes of product's manufacturing center, existing application 
software tools (CAD, ACS, etc.) are used, but they have important requirement – standard interface 
to data they represent.  
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When integrating all product data within SIE, specialized software tools are used – product data 
management systems (PDM). The task of PDM system is to accumulate all information about product 
created by application systems into single logical model. The process of interaction between PDM 
system and application systems is based on standard interfaces. 

Application of information technology tools at stages of engineering products life cycle in 
accordance with CALS concept (Figure 2). 

Standard interfaces for interaction of computer systems can be divided into four groups: 
– Functional standards – define organizational procedure for interaction of computer systems 

(example, IDEF0); 
– standards for software architecture – define architecture of software systems necessary for 

organizing their interaction without human intervention (example, CORBA); 
– information standards – define product data model used by all participants of life cycle 

(example, ISO 10303 STEP); 
– communication standards – define method of physical data transmission over local and global 

networks (example, Internet standards). 
Thus, concept of continuous information support of product life cycle based on CALS 

technologies will remain key factor in innovative development and successful competition in global  
markets for many high-tech industries. 

 
Figure 2 – Application of information technology tools  

 
The paper discusses strategies for automating production through introduction of advanced CALS 

technologies. The concept of creating single information environment that integrates product data at 
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static planning 
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all stages of its life cycle – from design to disposal – is described in detail. Three groups of CALS 
technologies are identified; advantages of implementing CALS technologies and possible difficulties 
are presented. As result, purpose of applying CALS approaches is to increase efficiency and 
competitiveness of production by eliminating losses, data contradictions, providing quick access to 
up-to-date information and integrating heterogeneous systems into single environment. 
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