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ABSTRACT 
In military aviation, Technical Publications (TP) are fundamental 
for the implementation of a maintenance strategy and provisioning 
of information support and maintenance services. Technical 
publications are also under the supervision of military authorities. 
For complex technical systems such as aircraft, technical 
publications often contain a wide range of essential information 
types such as repair and replacement instructions, spare part 
information, configuration information, required tools and item-
related maintenance information. Hence, the manufacturer is 
faced with the challenge of coordinating the production of the 
complete TP-package. Authors and illustrators must write, draw 
and supply meta-data to every piece of information. They must do 
so according to detailed specifications (e.g. ASD S1000D) and 
writing guides. There is also complex cross-reference handling 
within the TP-package to consider, e.g. from maintenance 
instructions to illustrated parts catalogues or to general safety 
instructions. Cross-references exist within the content in the same 
publication, to other publications and/or to external information 
sources, e.g. databases. The information contained in the final TP-
package is equivalent to, literally, tens of thousands of A4-pages. 
Paper-based deliveries, when occurring, are in themselves a 
logistic feat. The need for context-based adaptation of this 
complex information content to different actors’ requirements is 
also challenging, and need to be considered when establishing 
efficient information logistics for TP.  

Hence, the purpose of this paper is to provide an overview of 
some of the challenges and issues for establishing development 
and provisioning of Interactive Electronic Technical Publications 
(IETP1). Some important aspects and requirements on integration 
of IETP for both provider and user are also highlighted. The scope 
of the overview is restricted to an eMaintenance context related to 
military aviation.  

Keywords 
S1000D, Interactive Electronic Technical Publication, Interactive 
Electronic Technical Manual, Maintenance Program, 
eMaintenance. 

1. INTRODUCTION 
The increasing prevalence of complex technical utilities in 
domains like energy, transportation, telecommunications and 
health-care, have brought a growing attention from society and 

                                                                 
1 Also known as Interactive Electronic Technical Manual (IETM) 

or Interactive Electronic Technical Documentation (IETD). 

academy to the challenges of utilization of these joint complex 
technical systems of man and machine.  

The complexity of these systems is reaching unprecedented levels 
and imposes challenges for the organisations that create, maintain 
and operate them. To ensure a high level of dependability of 
systems throughout their entire lifecycle, maintenance and the 
provision of support is central. Together with new business 
models, technology and innovation create new information 
support needs. 

Modern aircraft are vivid and representative examples of complex 
technical system with intricate configuration and stringent 
requirements on performance and safety, as well as the challenges 
regarding dependability and high requirements on maintenance 
and maintenance support [4-6]. 

As a key element of this support, the provision of information 
support has become increasingly important to ensure high 
usability and agreed level of availability of systems throughout 
their life cycle. In the context of information support, the content 
of TP is considered as an important building block, which can be 
used to establish information support services to various actors, as 
discussed by [1-3]. 

The format, structure and content of TP are often influenced by 
the technical system. The information structure is established 
during the early stages of the system’s lifecycle, i.e. conceptual 
design, system development and systems production and the 
content during the process of maintenance program development. 
Focus is in these phases is often mainly on engineering design and 
production aspects of information, rather than on usability needs 
and requirements for TP end-user. Hence, usability shortcomings 
emanating from deficiencies in the original information sources, 
are often not discovered until the utilisation and retirement phases. 
Thus, in hindsight, more could often have been done during the 
early development phases to improve original information and 
thereby TP usability. During the utilisation and retirement phases, 
the content of the technical publication also need to be adaptable 
to various processes, e.g. operation, modification, maintenance, 
and different actors, such as maintenance managers and 
maintenance technicians. 

2. ICT AND INFORMATION SERVICE 
PROVISION 
From the information logistic perspective of the presented 
complex problems, Information and Communication Technology 
(ICT), including ICT-related methodologies, become imperative 
when addressing strategic issues and challenges of information 
support. Since information logistics addresses the aspects of when 
to deliver; what to deliver; how to deliver; and where and why to 
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deliver, there are essentially four fundamental management 
aspects to consider when establishing an information logistic 
solution: 

1. Content 
2. Time 
3. Communication 
4. Context 

The aim for a successful information logistic strategy is to provide 
just-in-time (JIT) information to targeted users and to optimise the 
information supply process. That is, making the right information 
available at the right time, at the right location [7, 8].  

There are emerging ICT-approaches to deal with the complexities 
of information support solutions for complex technical systems, 
such as eMaintenance, and within this domain more specific 
solutions for user information support, such as IETP. 

3. TECHNICAL PUBLICATIONS 
Technical Publications (TP) are documents that are intended to 
give role and situation adapted step-by-step instructions and 
general guidance to actors working with a particular 
system/product. More specifically, they provide information on 
areas such as: 

 Indenture levels (e.g. systems, sub-systems, units, 
parts). Functional descriptions. 

 Fault isolation procedures. 
 Repair and replacement instructions and required tools. 
 Spare part information. 
 Configuration information. 
 Item-related maintenance information (e.g. inspection-, 

repair- and/or replacement intervals, useful life, etc.) 
 Health and safety issues. 

The use of similar information types for various purposes and in 
different contexts is facilitated by assigning attributes to data 
entities according to a defined taxonomy and syntax. Thereby it is 
possible to automate manipulation, group similar entities together 
in relations or classes, and present or use them in any manner that 
is required. Structured data simplifies reuse and change 
management, as well as creates the flexibility to exploit the 
information for various purposes during the information life cycle. 
Hence, producing structured information content reduces cost and 
effort for operators and manufacturers throughout the system life 
cycle.  

These benefits are further enhanced by structuring data according 
to standardized specification. There are a number of different 
standards and specifications to choose from when producing 
structured data aimed at technical publications, e.g. 
ATA iSpec 20002, DITA3, S1000D4. An IETP can be generated 

                                                                 
2 ATA (Air Transport Association) iSpec 2200 is a global aviation 

industry standard for the content, structure, and electronic 
exchange of aircraft engineering, maintenance, and flight 
operations information [9]. 

3 Darwin Information Typing Architecture (DITA) was developed 
primarily by IBM as a generic way to use XML as a standard 
approach to author technical content. IBM has passed the 
standard to the Organization for the Advancement of Structured 
Information Standards (OASIS) a not-for-profit, international 
consortium [10]. 

from, in principle, any structured data, e.g. SGML/XML. 
Extensible Markup Language (XML) is a mechanism to identify 
structures in a document. The XML specification defines a 
standard way to add markup to documents. It is derived from the 
Standard Generalised Markup Language (SGML), which has been 
an ISO5 standard since 1986 (ISO 8879). 

The focus in this paper will be on information structured 
according to the core principles of the S1000D specification6.  

4. DRIVERS  
IETP development and provisioning need to address the main 
shortcomings of paper based TP. These can broadly be 
categorized into issues related usability and maintainability. 

4.1 Usability 
Different users have different needs with regards to the usage of 
the technical publications. Their respective needs also vary 
depending on the scenario in which the technical system is 
operated and maintained. The problem for each user category is to 
find the necessary information in order to execute the required 
objective.  

It is a cumbersome and tedious job to manually sift through and 
sort out which documents that are valid for the specific instance or 
configuration of the product. Since the TP package comprises all 
instances of the product, the end user has to verify that, for 
example, each maintenance procedure is applicable to the specific 
individual at interest. 

To illustrate the point, a technician that is to replace a unit is 
referred to what tools that is to be used, how they should be used 
(e.g. what force to apply), what spare parts and consumables that 
are necessary, any health and safety issues involved during the 
replacement, etc. The technician must also confirm that the 
information is applicable to the specific aircraft individual at hand 
since different aircraft can have different configurations and 
modification statuses, see Figure 2.   

4.2 Adaptability 
The maintenance process in aviation is tailored based on the 
specific requirements and needs of the operator. It is often 
integrated with other related processes, e.g. operation and 
logistics. The maintenance related information can be managed by 
different systems that are specialized for different purposes. For 
instance, the JAS 39 Gripen is provided with a Maintenance 
Ground Support System (MGSS). The MGSS is fed with a 
selected sub-set of time stamped bus data traffic from more than 
4000 parameters of the aircraft, e.g. runtime, failures, engine 
performance, etc. The output from MGSS is used to feed a fleet 
management system. The Swedish Air Force (SwAF) uses a fleet 

                                                                                                           
4 ASD (AeroSpace and Defence industries association of europe) 

S1000D is a free international specification for the procurement 
and production of technical publications. It is an SGML/XML 
standard for preparing, managing, and using equipment 
maintenance and operations information. It was initially 
developed by ASD for use with military aircraft [11].  

5 ISO is not an acronym but a short name for the International 
Organization for Standardization. 

6 The standard evolves over time as new versions are issued, but 
the core concepts remain the same, i.e. data module, CSDB, etc. 
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management system called Fenix7 whereas the South African Air 
Force (SAAF) uses a system called, OSIS. 

Hence, the content provided through TP is often distributed to 
heterogeneous systems, which might exist in a heterogeneous ICT 
environment and different integration capability. 

However, in order to provide ability of smooth integration of 
information support services and capability to management of 
individual asset information, TP should provide not only a well-
formed structure but also related services that can be utilized to 
achieve increased adaptability to heterogeneous context and 
situation.  

4.3 Maintainability 
Maintainability of the TP package refers to the processes and 
procedures necessary to ensure that the package is revised in 
accordance with manufacturer’s aircraft changes and publication 
updates. This involves manually replacing and/or adding new 
pages in the package. This process obviously benefits from being 
supported by an automatic process. An IETP has the ability to 
provide real-time update of the content. Real-time updates of the 
content are mainly limited by network access and possibly by 
content classification issues. Thus, the end-user could potentially 
have access to a revised issue of the TP as soon as it has passed 
final review and approval. 

5. STANDARDIZED STRUCTURED 
INFORMATION 
S1000D is a free international specification standard for procuring 
and producing structured technical documentation. The standard 
has existed for more than 20 years and is used world wide. Its 
application domains include [11]: 

 Defence systems – including land, sea, and air products 
 Civil aviation products 
 Construction industry products 

A central aspect of S1000D is that what is being handled is 
information, i.e. data. This, amongst other things, enables a 
publication program that embraces the S1000D specification to 
move from a book paradigm (i.e. pages) to an information 
paradigm. 

5.1 Main concepts 
On an abstract level, the three main concepts in S1000D are: 
(i) The Data Module (DM), (ii) Storage and (iii) Publishing. 
See Figure 1. 

5.1.1 Data Module (DM) 
A DM is defined as a standalone unit of information and 
constitutes the atoms from which the complete technical 
publication package is built. Thus, all other constructs are 
assembled from these atoms. Authors and reviewers are 
responsible for the creation, validation and maintenance of the 
DMs. Each DM consist of content and meta data. Content and 
meta data are written and categorized according to S1000D. It is 
produced in SGML or XML according to specific Document Type 

                                                                 
7 The core of Fenix is based on Maintenix (from 

Mxi Technologies Ltd.) which is a software system that 
provides capabilities for asset management, maintenance 
program management, maintenance planning and scheduling, 
configuration control, and work execution. 

Definitions (DTDs) or Schemas, all of which are provided by 
S1000D. Finally, it is produced in such a way that it can be stored 
and retrieved from a database. 

5.1.2 Storage 
The data base that stores all DMs is called the Common Source 
Data Base (CSDB). The CSDB manages the DMs ensuring that 
information is not duplicated, link relationships are maintained, 
and version control is applied.  

Figure 1. Overview of the main parts in the production, 
storage and publishing of technical publications conformant 
with S1000D. 

5.1.3 Publishing 
When publishing S1000D content, all necessary DMs are first 
assembled into Publication Modules (PMs). There is no single 
means of publishing S1000D content. The main media output 
format has traditionally been pdf-documents, thoughS1000D is 
neutral with regards to the final output format. Thus, any type of 
transformation of the content is possible since the content from 
the CSDB can be exported in an XML neutral format. Producing 
technical information in a neutral format, such as XML, thereby 
facilitates the ability to effectively publish the source data to 
different output media.  

5.2 Benefits of standards compliance 
The process involved when adhering to a standard such as 
S1000D contains a significant amount of manual intervention and 
knowledge intensive work such as authoring, reviewing, language 
quality assurance, tagging and linking. Despite that, it can be cost 
effective for both the provider and end users of the technical data 
when considering the complete product life-cycle.  

5.2.1 Provider 
There are numerous cost savings to be made in the authoring 
process. Technical publication authors can produce information in 
a manner that will be re-usable and thus repeatable across multiple 
publications, even for different equipment. By applying standards, 
the amount of time and cost required to produce each publication 
can be reduced. 

5.2.2 End user 
There are considerable time savings to be made for technicians 
and other end users of technical data. Standardization enforces 
consistency throughout the publications. Thus, technical manuals 
will appear consistent across similar types of equipment. Training 
requirements for technicians are reduced and information can be 
accessed more rapidly, reducing down time for mission-critical or 
revenue-generating equipment. 
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Figure 2.Technical publications shall accommodate the needs of all user categories regardless of system configuration and scenario 
of operation. As a consequence, the usage of the technical publications becomes non-trivial.      

6. IETP FUNCTIONALITY 
The primary purpose of an IETP is the same as for technical 
publications in general; to support the maintenance (both 
preventive and corrective), diagnostics and repair of complex 
technical systems. The biggest difference from paper based 
publications being the speed of access and usability of the relevant 
content. Also, the IETP enables the extension and integration with 
other information sources (e.g. parts ordering system).   

6.1 Interactivity 
Conformance to the publication standard S1000D entails a 
complex reference structure. All references can be realized as 
hyperlinks and the content allows for instant access via these 
hyperlinks.  

The presented information is rendered and filtered in real-time 
allowing for the dynamic presentation of information based on 
conditionals such as user categories and user input (i.e. adaption 
to role and situation). The IETP can also contain supplemental 
functions such as parts ordering, feedback to manufacturer, etc.  

6.2 Electronic 
The technical publications are electronic in the sense that the 
information is designed and formatted to be presented on an 
electronic screen. This allows for scrolling, zooming, video, 
audio, etc. For example, an IETP allows interactive 3D models to 
be included, allowing the end-user to virtually explore 
maintenance objects before performing actual work on oftentimes 

quite expensive equipment. From a technical point of view, the 
components of the IETP are based on existing technologies such 
as XML, Cascading Style Sheets (CSS), eXtensible Stylesheet 
Language (XSL), Java and HyperText Markup Language 
(HTML). 

6.3 Advantages 
The advantages of an IETP as opposed as to a paper-based 
publication are: 

 Immediate access to the required information from any 
PC or computerized device. No need for any kind of 
specially dedicated computer or hardware. 

 Easier to transport. 
 Updates can be distributed via CD/DVD or via network. 
 Lower cost for distribution and storage of publications. 
 Wider access and more efficient retrieval of the 

documentation by the end user, multiple methods of 
delivery available. 

 Wider array of allowable media-types, such as audio, 
video and interactive 3D models.  

 Easy filtering of information, e.g. search and retrieval 
based on applicability, metadata and content. 

6.4 Disadvantages 
An IETP also has some disadvantages as compared to paper-based 
publications which are worth noticing: 
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 The IETP is dependent on power supply or restricted by 
battery capacity. 

 An IETP has to be presented on some kind of display. A 
display might in some respects be more sensitive than 
paper and does not degrade gracefully. Also, a computer 
that endurably can withstand pressure, heat and cold on 
par with paper is yet to be seen. 

 A display that allows to be folded, and fitted in a pocket 
is not currently on the market. 

 The sheer fact, that users are accustomed to paper-based 
publications presents a hurdle to overcome. 

7. CHALLANGES 
7.1 Provider 
There are several issues and challenges within the existing 
industry application and integration of technological components 
for IETP solutions, as well as processes and general praxis. This 
comprise complexity issues such as information logistics 
(i.e. management of huge amount of data and information from 
OEM, sub-suppliers and in-house development processes), 
configuration management and change management of both 
system-of-interest (e.g. individual A/C and A/C fleets) and 
information support products (e.g. maintenance manuals, IETP-
content, e-learning models etc.) 

From an IETP development process point of view there are also 
several challenges related to the management of complex and 
extensive volumes of IETP content development.  As an example 
the complete information package for a single aircraft type 
comprises an equivalent of thousands of pages. 

Key ICT related problems that need to be addressed for the 
successful establishment of an IETP solution within an 
eMaintenance context, are: 

 Heterogeneous information system environment for 
source data. 

 Information security (management of different 
information classes). 

 Information and data content quality (adherence to 
standards and business rules). 

 Access to Application Programming Interfaces (API) 
and data interfaces for integration to related information 
system.  

 High requirements on flexibility regarding IETP user 
interface (GUI) configuration for different applications 
and customer adaptations. 

 Architectures for IETP development and provisioning 
need to consider overarching ICT and eMaintenance 
perspectives such as harmonization and integration of 
information islands, to enable efficient development and 
provisioning of IETP.  

7.2 End User 
A number of potential challenges are associated with the 
introduction and replacement of paper-based technical 
publications: 

 Potentially new and/or additional information 
technology requirements concerning ITEP content and 
update distribution. 

 Change end user and organizational processes and 
procedures for handling information. 

 Management-aspects of information content also 
comprise format standardization and alignment of 
information content to business rules (i.e. project or 
customer specific adaption of standards).  

 End user acceptance. Changing the mindset of end-users 
from paper- or page-based information to a pure 
data/content paradigm. 

8. CONCLUSION 
The main purpose of integration of IETP in an military aircraft 
information solution is to enable efficient information support 
within aircraft system and the supporting operation and 
maintenance processes. The need for product development of TP 
towards IETP solutions is mainly driven by the need to improve 
maintainability and usability. The change from a paper-based and 
page-oriented paradigm towards an modularized data paradigm 
poses several critical challenges that need to be addressed for a 
successful transition, such as TP  maintenance process adaption, 
usability and end-user acceptance. 

8.1 Maintainability 
Structuring data is necessary to facilitate important activities such 
as automated search, sorting, retrieval and change of TP-content, 
thus improving efficiency of existing production, provisioning and 
maintenance processes.  

Structuring of TP-content also creates flexibility and enables reuse 
of information according to future needs and purposes other than 
those initially intended. Structuring TP-content according to 
international standard specification adds additional value through 
the incorporation of scrutinized and best industry practice which 
is conveyed by the standard. It also facilitates further reuse of TP-
content by other external organizations. 

The existence and wide use of standard specifications also 
promotes third party development of cost efficient commercial of 
the shelf (COTS) solutions, such as TP-production tools, IETP 
tools and dedicated content management systems. This reduces 
TP-development cost and provisioning cost, as well as helps the 
TP-provider to focus on core business. See Figure 3.  
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Figure 3. The main causes resulting in increased 
maintainability with regards to IETP. 

8.2 Usability 
Structured and modularized data is a prerequisite to achieve the 
usability that an IETP provides. Also, the standardization of 
information content enables interactive functionality and improves 
usability. Since standardization enforces a more stringent 
grouping and presentation of the content, the end-user is provided 
means to learn what to expect faster. 

Structured content in combination with the use of meta data for 
applicability, enables an IETP to filter the content, thus providing 
the end user with information support based on the current need. 
Thus, through filtering, the information can be adapted, in real 
time, to the current situation, role and context.  

Due to the information size of the TP-package, the ability to 
navigate the content is, of course, crucial for the ability to use it. 
Filtering the information facilitates the presentation of relevant 
information, only.   

Figure 4. The main causes resulting in increased usability with 
regards to IETP. 

Information support in this context can be defined as to provide 
just-in-time information to targeted users and optimization of the 
information supply process, i.e. making the right information 
available at the right time and at the right point of location. Also, 
by focusing on IETP information requirements early in the 
engineering design and production phases, it is possible to 

establish necessary prerequisites for an IETP that provides 
increased usability. That would mainly require changes in the 
product development/change process and is in essence an 
organisational issue. 
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