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ABSTRACT

BUSINESS PROCESS DEFINITION FOR TECHNICAL PUBLICATION NEEDS:
A DEFENSE COMPANY CASE

BAYRAK, Ayse Hilal
M.Sc., Department of Information Systems

Supervisor : Prof. Dr. Kiirsat CAGILTAY

July 2013, 113 pages

In large scale projects and organizations, standardization requirements in terms of customer
documentations to integrate data created by different contractors or departments is a critical is-
sue. Considerable amount of the defense system projects in Turkey are collaboration projects
conveyed by leading actors in the industry. In this case, standardizing technical publications in
terms of operators’ and maintenance manuals, illustrated parts catalogs and multimedia pub-
lications become harder and more complex to follow and integrate. S1000D (International
Specification for Technical Publications utilizing a Common Source Database) standardize
the generation, management, use and exchange of technical publications with high level flex-
ibility and functionality. Therefore, to provide interoperability of data, SI000D needs to be
considered as a guide for all international technical documentation procured by all of the con-
tractors in a project. In this thesis study, we interviewed the employees in defense industry
by analyzing a previous multi-organizational S1000D dependent project and collected their
experiences and thoughts about the specification. Through those interviews, we combined the
results according to the S1000D related categories we defined. Regarding the technical publi-
cation and customer documentation requirements depending on S1000D in a specific Defense
Company in Turkey, our work will draw a map of process work flow by harmonizing the ex-
isting processes in terms of planning, organization, production, transfer, revision controls and
modifications in an integrated work-flow.

Keywords: Process Definition, S1000D, Technical Publications Specification, Defense Indus-

try,Technical Manuals

v



(0Y/

TEKNIK YAYIN IHTTYACLARINA YONELIK SUREC TANIMLAMA: BIR SAVUNMA
SANAYI SIRKETI ORNEK CALISMA

BAYRAK, Ayse Hilal
Yiiksek Lisans, Bilisim Sistemleri Boliimii

Tez Yéneticisi  : Prof. Dr. Kiirsat CAGILTAY

Temmuz 2013, 113 sayfa

Biiyiik ol¢ekli Savunma Sanayi projelerinde miisteri dokiimantasyonu s6z konusu oldugunda
gerek kurumlar arasi entegrasyon, gerekse standart teknik yayin liretiminde ciddi sikintilar
oldugu gozlemlenmis ve bu siirece iligkin bir is akig1 tanimlanmadigi, sorumluluklarin ilgili
kurum ve kuruluglarca, uygun sekilde paylasilmadigi anlagilmigtir. Tiirkiye’deki Savunma
Sanayi kuruluslart dikkate alindiginda, projelerin bir¢ogunun farkli firmalarla imzalanan or-
tak projeler oldugu gozlemlenmektedir. Bu durumda, miisteri dokiimanlarini tek tip iiretmek
ve teknik yayinlarin standardizasyonunu saglamak karmagik bir hal almakta, bu dokiimanlarin
revizyon kontrolleri, yonetim stratejileri ve entegrasyonlar1 zorlasmaktadir. Miisteri dokiiman-
tasyonlart ve teknik yayin iiretiminde birlikte calisilabilirlik esaslar1 geregi, verinin niteligi,
maliyeti ve yonetimi sdz konusu oldugunda, S1000D spesifikasyonu (Ortak Kaynak Veri-
taban1 kullanan Uluslararasi Teknik Yayinlar Spesifikasyonu) teknik yayin iiretim siirecinde
zorunlu olarak tiim katkida bulunan sirketler tarafindan kabul edilmelidir. Bu tez ¢alismasi
yiiriitiiliirken, daha once ¢ok- sirketli ve S1000D tabanli bir projede yer almig calisanlarla
yar1 yapilandirilmis goriismeler yapilmis ve bu siirecteki deneyim ve fikirlerinin toplanmasi
amaclanmigtir. Bu tez caligsmasi ile, yapilan analiz sonuglar1 Tiirkiye’ de belirli bir savunma
sanayi firmasinin S1000D tabanl teknik yayin ihtiyaglari ile harmanlanarak; planlama, or-
ganizasyon, iiretim, transfer, revizyon kontrolleri ve modifikasyonlar ile ilgili halihazirdaki
siireclere entegre bir is akist tanimlanacaktir.

Anahtar Kelimeler: S1000D, Siire¢ Tanimlama, Savunma Sanayi, Teknik Yaymnlar Spesi-
fikasyonu, Teknik EI Kitaplari
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CHAPTER 1

INTRODUCTION

In large scale projects and organizations, standardization requirements of customer documen-
tations in order to integrate data created in different contractors or departments is a critical
issue. Regarding defense industry in Turkey, considerable amount of defense system projects
are collaboration projects conveyed by leading actors in the industry. In this case, standardiz-
ing customer documents and technical publications like operators’ and maintenance manuals,
illustrated parts’ catalogues and multimedia publications became harder and more complex
to follow and integrate. In system of the systems projects; integration of systems, units and
devices which are produced by different companies or departments and subcontractors is a
critical task. Such integration can be supplied throughout the standardized methodologies
that all of the contributors take into consideration during the production. By using the same
method, if customer documentation and technical publications are created according to a stan-
dard or a specification, integration costs and irrelevancies can be decreased.

There is a military-based technical publications specification named S1000D (International
Specification for Technical Publications utilizing a Common Source Database) which is also
applied in civil projects in the long run. The aim of this specification is standardizing the
generation, management, usage and exchange of technical publications with high level flexi-
bility and functionality. Therefore, to provide interoperability of data, S1000D should be used
mandatory as a specification for all international technical documentations produced by all of
the contractors in a project.

In a worldwide perspective, most national defense industry organizations follow this obliga-
tion on their instructions; however in Turkey, there exists no obligation, guidance or directions
about this specification. In this thesis study; regarding the technical publication and customer
documentation requirements in a defense industry company in Turkey, our work draws a map
of process work-flow considering S1000D specification in terms of planning, creating, or-
ganizing and transferring the information. Those map would be used for different types of
publications by the help of previous experience. There is just one national project completed
its first phase which implemented S1000D specification up to now in Turkey and there are
very few employees of different levels in their organizations who had experienced this pro-
cess.

While preparing this thesis study; we conducted semi structured interviews with the people
who involved into S1000D process and collected their experiences and thoughts about usage
of the specification. While analyzing those interview results, we combined each level of
employees’ thoughts and experiences in order to categorize the results in terms of:



e Senior management level
e Middle management level

¢ Engineering level

Turkish defense industry has a previous non-specification based mechanism for technical pub-
lications. Our purpose is to combine and integrate S1000D process to the existing mechanism
for the improved work-flow definition. Guidance of using S1000D specifications and our
analysis would be beneficial for meeting the new expectations of projects’ technical publica-
tions.

S1000D dependent technical publication creation process is new for the defense industry of
Turkey. Only Turkish companies that contributed to the international projects used this spec-
ification as mandatory. Current situation brings uncertainty and lack of feasibility for large-
scale companies. To facilitate, figuring out the critical points of the SI000D issues in a Tech-
nical Manual creation process and tailoring those points to define S1000D dependent process
work-flow in a specific defense company is performed while keeping the existing processes,
controls and mechanism. We seek answers for the research questions defined at the Research
Questions part of this chapter.

Research Questions

e What are the challenges, critical issues and experiences about implementation of S1000D
specification in an international military based technical publication creation project in
Turkey?

o Are there internal and inter-organizational issues, conflicts and gaps on the implemen-
tation of S1000D?

e May the experienced users have any suggestions to solve those problems?

1.1 History of S1000D

Historical development of S1000D specification and the related organizations during the
progress are stated at the presentation of S1000D Users Forum 2010 which S. & N.. (2010)
mentioned as follows:

1984 - The Aircraft European Contractors Manufacturers Association (AECMA) and the
British Ministry of Defense (MoD) initiated the development of an international specification
for technical publications to harmonize all existing specifications into a specification based
on the Air Transport Association of America (ATA) Spec 100.

1989 - The first release of the S1000D specification.

1998 - Initial involvement by the US Military and several key contractors to jointly develop
the specification to include US concerns.



2002 - A Memorandum of Understand signed between the AECMA community and the Air-
craft Industries Association (AIA) that transferred the overall responsibility of future specifi-
cation development to be under the auspices of AIA.

2003 - Release of “Issue 2” of the specification which included requirements requested by
the US Military and also included an option to use an XML DTD or Schema. Memorandum
of Understanding (MoU) between AIA and ASD signed. AECMA Spec 1000D becomes
S1000D. Release of Issue 2.0 which is considering Air-Land-Sea platforms.

The following improvement of the specification is described by Blais et al. (2010) as follows:

2004 - ASD signed an MoU with the US Advanced Distributed Learning (ADL) office to har-
monize S1000D with requirements of the Sharable Content Object Reference Model (SCORM)
for computer-based training.

2005 - a MoU was signed between ASD, AIA, and ATA to promote common, interoperable,
international technical publication data in the Aerospace and Defense Industries and to work
in concert on the joint development and maintenance of S1000D.

2007 - the MoU between ASD, AIA, and ATA was renewed to enable the three organizations
to jointly further develop, maintain, and promote S1000D in the international arena.

2008 - AIA submitted a recommendation to the DoD to declare the S1000D standard to be
the preferred specification for technical documentation in all DoD acquisitions (AIA, 2008).

1.2 Current

The S1000D specification is now conveyed and maintained by three parties namely; ASD
(AeroSpace and Defence Industries Association of Europe), AIA (Aerospace Industries As-
sociation) and ATA (Air Transport Association of America). S1000D defines both electronic
technical manuals, print out types and multimedia technical manuals. According to the of-
ficial website of S1000D, this specification was initially developed by the Aerospace and
Defence Industries Association of Europe (ASD). Currently, S1000D is jointly produced by
the following organizations, their members, and customers:

o AeroSpace and Defence Industries Association of Europe (ASD)
o Aecrospace Industries Association of America (AIA)

o Air Transport Association of America (ATA) e-Business Program International Speci-
fication for Technical Publications Utilizing a Common Source Database (2008)

Current organization map of the committee is given in the Figure 1.1

These organizations form the S1000D Council and the S1000D Steering Committee. These
groups are dedicated to establishing mutually agreed standards for the documentation methods
used by the participating parties.

According to S. & N.. (2010), with Issue 2, the scope of S1000D was extended to include
land and naval specific applications. Ericsson and Dupuy (2010) stated that the specification
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Figure 1.1: Organization of S1000D Steering Committee Application of S1000D within the
state-of-art Integrated Logistic Support environment (2010)

continues to evolve and now supports:

e any type of equipment (including both military and civil products)
e publication

e construction

e policy procedures

e legal documentation

e organizational documentation

e and more...

Blais et al. (2010) stated that in US, S1000D is currently being employed by a number of US
DoD projects, including: Air Force F-117A and Global Hawk unmanned vehicle programs,
Naval Air Systems Command Joint Strike Fighter program, Army Future Combat System,
and the Naval Sea Systems Littoral Combat Ship Mission Module Program (p. 2).

1.3 Purpose of the Study

Inter-organizational and intra-organizational S1000D dependent defense and aerospace projects
are limited in Turkey. This thesis study will define a process while implementing S1000D
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based technical publication creation project in a defense company and will also transfer the
know-how and experience gained from the people we interviewed. S1000D is a new era in
Turkey because the use of S1000D in the defense and aerospace projects begin to be manda-
tory in the project contracts. Therefore, defense and aerospace organizations in Turkey are re-
quired to meet the expectations about S1000D specification especially in inter-organizational
projects. National Level S1000D implementation strategy is also required to be developed as
it was in other European countries and US. This study can be a basis as it is analyzing the first
multi-organizational implementation in Turkey.

With the lack of National Defense Organizations’ published guidelines about the implementa-
tion of S1000D, companies are implementing this specification by the information taken from
an experienced company in a different country. Most of the time this company is their co-
partner in a project. Therefore, with the potential increase in usage of S1000D, Turkey need
to define a National S1000D dependent Technical Publication Strategy in order to execute and
guide the industry to use this specification.

In Turkey, there are very few knowledgeable people with awareness about S1000D in the in-
dustry. Some of them had worked or been working in S1000D dependent projects. In this
thesis study, we found those experienced ones and interviewed with them about the gaps,
process and critical issues while implementing S1000D in a project. We also collected infor-
mation about inter and intra-organizational issues and lessons learned during the project.

In a technical publication development process, it is not only related with any specification
but logistic support analysis approach is also critical because of the identification about which
support level will be applied. In order to create technical documentation of a system or equip-
ment, the level of the manual need to be clarified in terms of operator, maintenance, field or
depot maintenance, training documents and part catalogue manuals. In addition, issue level
of the specification is another point to take into consideration. By analyzing the requirements
of the project and regarding the contractual obligations in the project, it needs to be decided
that which issue level of S1000D will be implemented. Regarding those feasibility needs,
there need to be guidelines published by a national defense organization in order to mentor
the companies for all of these issues mentioned.

By ensuring the research questions, we will propose a new process work-flow required to
be followed in a specific defense company when S1000D dependent technical publication
creation process is the point in question. Although the specification itself has an outlined gen-
eral process, industries need to conduct preliminary studies, tailoring processes and adopting
mechanism for existing process to S1000D, so this study will take a step to S1000D depen-
dent technical publication specification domain which is limited in Turkey and has global
implementations and resources.

1.4 Significance of the Study

Regarding the privacy policies in defense industry both in Turkey and all over the world, it
is very hard to collect data from specific projects when it is required to analyze the process
of S1000D specification in a real life example. When reviewing the literature, S1000D spec-
ification dependent academic and industrial sources are limited and they are mostly product
based white-papers because configuring an infrastructure which supports this specification



needs large amount of budget. Criticality of this thesis study also stands for lack of published
guidelines in Turkey while it is critical to decide and implement that type of costly structure.
In addition, this specification is accepted as the future of technical publications regarding all
of the industry and global sector which Turkey is trying to catch up. Moreover, academic pub-
lications need to analyze and support the industrial needs and implementations when the point
is this kind of costly infrastructure. Regarding the studies in all over the world, there are very
few technical reports published by defense and aerospace companies and limited academic
studies done by defense based institutions. This thesis work will be one of the first academic
studies in Turkey which analyzes and supports the implementations from industry in terms of
S1000D specification and technical publications.

1.5 Overview of S1000D

S1000D, International Specification for Technical Publications utilizing a Common Source
Database, referred as S1000D, is a well build specification for developing and acquisition of
Technical Publications which has a new perspective in terms of modular approach and use of
Common Source Database. Specification compromises ISO and W3C standards. Information
generated is in neutral format, which means it can be used on disparate IT systems and with
the modular approach to data creation and storage that makes the specification so acceptable
to the wider international community.

According to the presentation of Ericsson (2008), from S6rman Information and Media Com-
pany at S1000D User Forum (2008); S1000D is a technical publication (data) specification for
standardized documentation of any civil or military vehicle or equipment in land, sea and air.
Specification addresses the production, maintenance and presentation of technical publication
processes, in a life cycle management approach. S1000D also defines a standardized trans-
ferring method for interchange of information between any parties. In addition, not only the
process standardization, it also brings format, style and appearance standards namely layout
for page oriented publications and presentation of IETPs.

The main goal of S1000D is Standardization of generation, management, use and exchange
of technical publications data with maximum possible flexibility and number of functionality.
As a result; it becomes an international standard and has flexibility for data use, functionality
and interoperability of data.

1.6 What have we done / what will we do?

In Turkey Defense and Aerospace Industry, S1000D dependent technical publication projects
are very limited. There is no such a considerable experience in terms of implementation
of this specification. Therefore there is no process defined or rule sets described by Min-
istry of Defense, Turkey. Ministry of Defense and Undersecretariat for Defense Industries in
Turkey does not have any guideline about how to implement S1000D to Technical Publica-
tions; companies are in a position to implement this specification while working with inter-
national multi-partner S1000D obliged projects. Until this time, there are 2 main projects in
Turkey that S1000D based technical publications are mandatory, one of which was accom-
plished as a first phase. Those projects are:



o A specific Tank Project which is produced as a prototype and will go on with the serial
production at the end of 2013.

o A Helicopter Project which has a process about completion of 1st phase.

These two projects technical publications are conveyed by using a consulting company in
order to lead the publication team while producing the Technical Hand Books, Illustrated
parts catalogue and other technical publications. Helicopter Project has passed the processes
and gained the outputs because it is about to finish at 2013 and the first helicopter within
the scope of the project will enter to the inventory of Turkish Armed Forces. On the other
hand, the specific Tank Project has still no output and a progress because the Project will be
accomplished by 2017.

With the increase in the S1000D mandatory in the projects in Turkey and lack of guidelines
served from Undersecretariat for Defense Industries considering the specification; companies
need to define a guideline or process work-flow in order to cope with the situation. AIA pub-
lished a guideline as “A Recommendation to the Department of Defense to Adopt the S1000D
- the International Specification for Technical Documentation” to direct and consult the users
in America by stating that in USA, S1000D should be the specification for all technical pub-
lications that Department of Defense approved depending on an Industrial Consensus.

This guideline also consists that there is an industry consensus provided by Department of
Defense which directs users to prefer S1000D as a specification for technical publications.
The reason for this implementation is because S1000D brings solutions to the problems of
technical data management and accordance between the training materials and the approved
technical publications. By preventing the standalone technical publications and training ma-
terials, S1000D provides valid and accurate documentation and training materials throughout
a database in a system life-cycle process. But, that guideline is specific for the needs of the
USA Defense Industry.

Certainly, considering the Defense Industry in Turkey, a guideline can be also beneficial for
most cases; however it cannot meet the requirements of the companies’ specific process man-
agement issues.

USA Department of Defense published a handbook MIL-HDBK-523 working with the stan-
dard MIL-STD-3031 - Army Business Rules for S1000D: International Specification for
Technical Publications Utilizing a Common Source Data Base in 2011 in order to provide
a guideline in terms of “Guide to The General Style and Format of S1000D Technical Man-
ual Data Modules (2011) which has general and detailed definitions to follow while creating
S1000D based Technical Publications. Guide to the General Style and Format of S1000D
Technical Manual Data Modules (2011) stated as:

e General

Data modules

e Warnings and cautions

Publication structure

Table of Contents



e Reuse

o Style sheets

e Graphics

o Business rules

e Schemas

¢ Information management

¢ Content matrices

e Display devices

e Compact Disk (CD) and Digital Video Disk (DVD) preparation
e Compact Disk/Digital Video Disk (CD/DVD) mailer data

o Jewel case flyleaf data

In addition, understanding the specification does not mean to implement it very well, so re-
garding the company needs and existing process between organizations in the company, there
is a critical requirement to tailor and bound the specification to the existing working mecha-
nism. In this study, we figure out the needs for a compatible process of S1000D specification
regarding the needs of Technical Publications in a specific Defense Company by examining
the existing know how from the projects experienced in terms of S1000D.

Throughout the experiences from the previous S1000D mandatory projects, we applied semi-
structured interviews which are examining the process, progress and specific implementations
to the different levels of personnel working at cooperative organizations in the project. Ob-
tained data from the experienced users who are classified according to their hierarchical level
in the organization they are working for critical points, gaps, deficiencies, inter and intra-
organizational issues and practical suggestions are analyzed and tried to be integrated to the
process definition study regarding the needs in a specific defense company taken a part in this
previous experience. Detailed information about the interview is given in Chapter 4, analysis
and results are reflected in Chapter 5.

The remainder of the thesis is organized as follows:

Chapter 2 - Background Information gives an overview of Technical Manual Types; pro-
vides detailed information about S1000D Specification and the components. Then related
studies in literature and Common Source Database, Benefits of S1000D in the literature are
described in detailed.

Chapter 3 - Our Approach and Single Case Study part presents our research details. In the
Defense Company, we figured out the experiences from users having different roles during the
S1000D dependent technical publication creation process. In order to analyze the deficiencies,
problems and critical points regarding the implementation of the specification, we conveyed a
semi-structured interview with the participants who were responsible for a part of the project
while implementing S1000D specification.



Chapter 4- S1000D Implementations and Results includes the detailed information and
interpretation of the analysis results. With the help of this study, we draw a map about the
existing process with S1000D compatible process in terms of Technical Publication Creation
progress in this chapter.

Chapter 5- Comparison, Conclusion and Future Work includes the concluding remarks,
proposed process work-flow depending S1000D specification and states the future work.

1.7 List of Abbreviations

Here is the list of Abbreviations used in this thesis report:

Table 1.1: List of Abbreviations

ABBREVIATION | DEFINITION

ASD AeroSpace and Defence Industries of Europe

AIA Aerospace Industries Association of America

AECMA The Aircraft European Contractors Manufacturers
Association

BR Business Rules

CSDB Common Source Data Base

DM Data Module

EPWG Electronic Publications Working Group

HTML Hyper Text Markup Language

IETM Interactive Electronic Technical Manual

ISO International Specification

LSA Logistics Support Analysis

ILS Integrated Logistics Support

MoD British Ministry of Defense

PM Publication Module

S1000D International Specification for Technical Publica-
tions utilizing a Common Source Database

SNS Standard Numbering System

™ Technical Manual

W3C World Wide Web Consortium
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CHAPTER 2

BACKGROUND INFORMATION

In technical publications, S1000D is a new era although its beginning goes back to 1984.
S1000D specification is recently supported by AECMA, the AeroSpace and Defence Indus-
tries of Europe (ASD), the Aerospace Industries Association of America (AIA) and the Air
Transport Association (ATA) and controlled by the Technical Publications Specification Man-
agement Group (TPSMG). This group has full responsibility from the maintenance of the
specification. ATA e-Business Steering Committee reviewed existing standards and then de-
cided that next generation of technical publication standards for the civil aviation industry
should be developed with S1000D in order to provide a single global standard for both civil
and military applications. S1000D begins to be used as the international standard in technical
publications for civil aviation, aircraft and defense equipment industry.

The specification is controlled by an international body, the S1000D Steering Committee
(SC), which is responsible from maintenance of the specification. The SC includes members
from both government agencies and industry. To address the rapid development of informa-
tion technology, the SC is supported by a group of specialists known as TPSMG.

+ = LCXxample of a 5-layered Defense Business = g
: tps
SIo0g T Rules Model %%
S1000D BR
BRs of the National Military Organization
\ Department/Organization BR
\ Project BR y
\ Subproject BR /

Layer 1: S1000D BR
Layer 2: Civil Aviation BR /
\ Layer 3: Project BR /

Figure 2.1: 5-Layered Defense Business Rules and 3-Layered Civil Business Rules (TPSMG
and EPWG members (2008)
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Ichizli-Bartels (2008) stated that, in S1000D based technical publication creation process;
there need to be defined Business Rules on each layer of hierarchy. For example in defense
industry, 5 layered Business Rules model is described in the Figure 2.1 by placing a Na-
tional Military Organization BR in order to specify the S1000D BR in a manner that national
ministry can approve. In terms of civil layered BR model, there exist not an organization
inspecting the projects, so there is no need to define an organizational level BR.

Junod J. & J. (2011) conducted a study about Procedures for the Acquisition and Develop-
ment of NAVSEA TMs/IETMs in accordance with International Specification S1000D. They
defined a process work-flow depending on the US Army Naval Surface Warfare Center, Ship
Systems Integration and Design Department’s needs regarding the comparison of S1000D
layout and the NAVSEA Policy and Guidance which is a policy of a corporation where they
are working for.

Within this technical report; S1000D specification is described chapter by chapter shown in
the Table 2.1 as follows:

Table 2.1: Definitions of S1000D Chapters

Chapter Chapter Name Description

Number

1 Introduction to the Specifi- | Includes general description and information
cation about the specification and how a particular

project or organization will use it, how to tai-
lor it to demand changes in the specification
and contains information useful for program
managers.

2 Documentation Process Gives information about the referenced stan-
dards in S1000D specification and the relation
between them. The identification of the need
for Business Rules to adopt specification.

3 Information Generation Enables deeper information about how gen-
erated and structured documents created and
provides detailed information about quality
assurance issues included in S1000D as a
modular approach in data module develop-
ment procedure. In addition this chapter also
includes rules and schemes for authoring and
illustration techniques for each S1000D ele-
ments and attributes.

4 Information Management Provides information about managerial is-
sues about S1000D applications, data mod-
ules, DM Codes, other numbering systems
and project development. This chapter also
deals with optimization and reuse of data in
order to provide consistency and prevent re-

work.
5 Information Sets and Pub- | Defines rules for information sets and publi-
lications cation creation with concept description.
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6 Information Deals with the appearance, page orientation

Use/Presentation and interactive electronic technical publica-
tions (IETPs).
7 Information Processing Provides directives and suggestions about cre-

ation and maintenance of CSDB objects. This
chapter also defines rules for publication gen-
eration techniques, technical requirements for
display systems and information interchange

issues.
8 Standard Numbering Sys- | Describes Common Standard Numbering
tems, Information Codes, | System (SNS) and the information architec-
and Learn Codes ture used in Data Module (DM) Code. Learn

Codes are deals with the issues in the projects
which are producing training data.

9 Terms and Data Dictionary | Includes the glossary information and list of
acronyms for the specification S1000D.

2.1 Technical Publication Types

The new generation technical publications are based on interactively electronic technical man-
uals and interactive electronic technical publications instead of paper and print based manuals.
According to the How S1000D Works? (2012) official website, technical documentations are
classified in to 5 :

The first level of electronic technical manuals are also has a page oriented view similar as
traditional manuals and styled as a book view by having chapters, sections with hyperlink
properties. This kind of page-book oriented structured of IETMs are generally classified to I,
IT or IIT Classes according to their interactivity level and functionality.

Class IV type of manuals appearance are different from the page and book oriented view.
Rather than traditional structure, level IV of publications has modular approach including
technical content elements in terms of part lists, drawings, diagrams and other visual sup-
port required. This data-driven representation is electronic based and consists of linked data
modules on an underlying database structure which provides a multiple usage of single item
by different places in an IETM and between different IETMs. This brings a more dynamic
approach with enabling cost and labor savings.

Class V level has the highest interactivity level which is integrated with a fully-constructed
maintenance concept by providing simultaneous supportive information considering an on-
going system. This level of interactive electronic technical publications are working with a
trouble shooting mechanisms, depending on a system trouble cases by supporting the system
via providing information synchronously. Interactivity levels and delivery channels of IETMs
are presented in the Figure 2.2

Class IV and V types of IETPs are considered as the new generation modular and dynamic
approach having benefits of both time and cost savings associated with reusing data rather
than recreating it each time IETMs/IETPs (2012)
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Type | 1]
Class 0 Class I Il lll | Clgss IV Class V
Media Delivery Method Paper Electronic Interactive Class IV
Technical Electronic IETM plus
Manual Technical Electronic
(ETM) Manuals Infrastructure
(IETM)
Formatting/Presentation | Multiple Electronic Fully IETMis
Methods volumes Emulation of | Interactive linked to
Paper IETM Maintenance
Manual Systems
Level of Integration Not linked May include | Includes Integrated
Capabilities or electronic functionality to | with Intrusive
integrated page turner | automatically Diagnostics
at all and guide a Systems
hyperlink maintainer
functionality | through a
maintenance
troubleshooting
process

Figure 2.2: Technical Publication Types (Continental Datagraphics (2013)

2.2 S1000D Specification

In this section, we tried to describe the S1000D specification by defining a methodology.
S1000D has different issues that can be considered as versions and key components which are
critical while implementation of the specification. In addition; as it is a database dependent
system, we indicated the Common Source Database and Data Reuse in this section in detail.
Lastly, the benefits and the challenges of implementing S1000D are discussed.

2.2.1 Methodology

“A Recommendation to the Department of Defense to Adopt the S1000D — the International
Specification for Technical Documentation” (2008) explained that S1000D is an SGML (Stan-
dard Generalized Markup Language, XML (Extensible Markup Language) and CGM (Com-
puter Graphics Meta-file) dependent specification to produce wide range of information types
such as; descriptive, procedural, maintenance schedules, fault isolation, crew/operators, test-
ing and training documents. Although its background leans on aviation industry, S1000D
supports any type of land, air or sea system or machinery requiring maintenance, operation,
configuration to parts and supplies.

S1000D has a new approach to the technical publications by changing the working principle
of related divisions in a company or organization. Figures 2.3 and 2.4 represent the difference
of data creation for technical publications by using traditional model and the new S1000D
approach. Via this approach, engineering data is selected according to the usage area, for
example operations, maintenance or parts catalogue. Document creations, publications and
storage of the items are conveyed separately. Regarding the training documents, it’s also a
different job and process to create. There are so many duplicated parts in both operational,
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maintenance catalogues and training materials which are created one by one.

‘ Engineering Data ‘

il e

Flight Operations Maintenance Doc Tllust. Parts List
Department Department Department
Create
Document Creation Document Creation Document Creation
File Storage File Storage File Storage
Publish
Flight Operations Maintenance Manual Tllust. Parts List Manual
Manual

Manuals may contain duplicated information which could introduce errors. Document
maintenance increases when equipment evolves as changes need to be made to
each manual.

Figure 2.3: Traditional Data Creation Approach (Continental DataGraphics Ltd. 2010)

When considering S1000D Common Source Database approach, all of the data is created once
and can be used for operator, maintenance, IPC documentation and also training materials.
With the help of the new data module types in latest issues of S1000D, multimedia and e-
learning objects can also be created via integration tools from CSDB. Throughout the CSDB,
DMs can be transferred to a different project if that project has the same equipment, part or
sub-part. In addition, DMRL can be transferred to a new project in order to use the same DM
types and change them according to the new system.

2.2.2 Issues of S1000D

Junod J. & J. (2011) also describes the managerial process of S1000D specification and the
version management by defining that major changes are reflected as Issues to the specification.
However, change requests are collected throughout the Change Proposal Forms and evaluated
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Engineering Data

el e

Flight Operations
Department

Maintenance Doc
Department

Illust. Parts List
Department

Create

Analysis of equipment, breaking it down to create modular units

h 4

N -

\\ﬂm{m source DataE‘?:se,/

DM1 DMm2 DM3 DM4 -
PN -
1 /’:{r
DM5 ~OME om7 DMB
f“ K / \\ &7

Data
Modules

Publish

Flight 0&5/ Mary/

DM1 || DM3
DM4 || DM&
DM7

T
Main\\enar}te Manual

. I
DMy DM2
DM3 || DM4
DM5S

Y
DM1 | | DM3
DM4 | | DM8

Wt. Parts Bf{‘Mamlal

Common elements (shown here as DMs 1, 3 and 4) are repeated across three
different manuals, but they are only created once. Future changes in one Data
Module become replicated across all future manual revisians.

Figure 2.4: S1000D Data Creation Approach (Continental DataGraphics Ltd. 2010)

by a multinational team and a review process.
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In S1000D depended projects, implementers prefer to use different versions of it according
to their specified needs and minimum requirements. For example in Issue 2.0 which was re-
leased in 2003; supports Interactive Electronic Technical Manuals with the help of Process
Data Module and the Publication Module. In 2007, Issue 2.3 was released with an addi-
tional functionality of introduced multimedia (3D and audio) and a technical repository to the
specification. In addition, later release in 2007 July, Issue 3.0 meets the requirements of Air
Transport Association which was added a new applicability model and changes demanded by



defense communities from various nations and provide support for 787 Dreamliner aircraft /
Boeing.

In 2008, Issue 4.0 was released with 42 change proposal forms approved which are requested
by US Army suggesting improved S1000D schema, some changes from aerospace and de-
fense users and including SCORM compliant training modules.

What is new on Issue 4.0?
Schema Cleanup

TIR Enhancements

Process DM Enhancements

Ident and Status Section Changes
Steps and paragraphs recursive
Reusable warnings and cautions
Hotspots in IPD

IC extensions

Preliminary rgmrts enhancements

New Training and Checklist DMs .
What is new on Issue 2.3 ? .

Configuration Management ISSUE 4.1
(Applicability, A/C Table, SB List, etc.) . ISSUE 4.0

Significant Data What is new on Issue 4.1?

Technical Information Repository Business ISSUE 3.0 CIR Enhancements )
(Fault Symptom, Wiring, Scheduled Maintenance) Container-Alternate extension
() What is new on Issue 3.07 IC and SNS extensions
Applicability reengineering Gengric IPD )
ISSUE 2.3 Controlled Content added Service Bulletin enhancements
Wiring changes CMM enhancements
New ACT DM Fault enhancements
@ CCT and PCT changes
ISSUE 2.2

Adapted from S1000D User Forum (2012)

Figure 2.5: Evolution of S1000D

2.2.3 Key Components of S1000D

During the implementation phase of S1000D, Technical Report from Naval Surface Warfare
Center Junod J. & J. (2011) stated that there are components that ought to take in to consid-
eration during the process. S1000D has a Data Module based structure providing re-usability
and divided in small information sets to address the technical data problems and required ful-
fillment. For a new or a conversion project; before the authoring process and any conversion,
three main steps need to be taken:

e The business rules of the project,
e Data module Requirements List (DMRL) and

e The Standard Numbering System (SNS) selection.

Other key components can be considered during the project or conversion process but those 3
artifacts need to be clarified at the beginning.
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2.2.3.1 Business Rules

Guide to the General Style and Format of S1000D Technical Manual Data Modules (2011)
specified that Business Rules are very critical in the beginning phase because they are used to
provide consistency by defining set of rules for creating data modules and graphics. Business
Rules does not mean to change the schema property of S1000D, on the other hand it means to
tailor the specification with the requirements of the project by preventing any contradiction to
a mandatory rule in the specification. After the entrusting, prime contractor, sub-contractors
and government need to collaborate with each other for the rule set by considering each item
of S1000D Business Rules Set with the help of the standard MIL-STD-3031.

S1000D Business Rules Categories can be directly correlated with or obliquely relevant to
the customer. From the Hoyland (2004), Table 2.2 shows the direct/indirect relations between
each Business rules Categories and the Customer.

Table 2.2: Direct/Indirect relations between each Business rules Categories and the Customer

Business Rules Categories Relation
With the
Customer
1 | General Business Rules : Rules that are not belong to other specific cat- | Directly
egories. Example: Defining which Issue of S1000D will be used for the | related

Technical Publication of the project. Rules for the with
customer.
2 | Business rules for Product Identification In accordance with engineering | Indirectly
and design work breakdown structure : related
with the

e Synopsis of Data Module Types customer.

e Definition of Product Breakdown Structure and Standard Number-
ing System (SNS)

3 | Business Rules for Maintenance and Operation of the Product Concept | Directly

and Scope: related
o o with
e Determining the types of descriptive or procedural knowledge customer
Example : Removal / installation procedure
e Determining the levels of training and qualification for the mainte-
nance personnel.
4 | Security Business Rules Indirectly
) o ) ) related
e Defining the authorization of the Technical data access and modify | yih  the
the data. customer.

Example: Restricting each vendor / sub-contractor to be responsible only
for the departments itself and the right to change the data access and its
own.
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Business Process Oriented Business Rules: Directly
o ) related
e Determining working methods between manufacturers and sub- | .
contractors and all the suppliers involved in the project, customer.
e Within the scope of quality processes, determining working prin-
ciples of the division of labor between the author groups and the
engineering and design groups, other disciplines of technical docu-
ment and so on.
Data Processing and Creation Related Business Rules: Directly
) ) related
e Defining spelling rules with
— Language, terminology, dictionary customer.
Example: Using Simplified Technical English ASD-STE 100 and so on.
o Defining rules of Illustration and Multimedia
— Graphic and style
Example: cgm. , Jpeg, etc..
Data Exchange Related Business Rules: Directly
) ) o related
o Creating the list of Data Module if it is used. with
e Throughout the Common Source Data Base, reporting of the status customer.
of business situation.
e Determining the Data Exchange period.
e Determining the criteria for acceptance and rejection of DM.
Example: The Unauthorized Data Exchange shall not be allowed.
Data Integration and Administration Business Rules: Indirectly
) related
¢ Defining data management rules for both the manufacturer and cus- | ip the
tomer. customer.

e Defining the rules for Business Work-flow
e Determining the quality guidelines

e Data is accepted only if they are prepared according to business
work-flow and quality control criteria specified in the rules.
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9 | Generally in Modernization Projects/ Data Legacy Rules: Indirectly
related
e Defining rules and strategies for converting the current data to new | ,.n  he
data structure (data modules) and data management. customer.
e Migrating a document prepared in the data format of ATA iSpec
2200 in to the appropriate Data Module structure in S1000D.
10| Technical Document Output Related Rules: Directly
o ) ) ) ] related
e Determining that which of the following formats is used while sub- | .
mitting technical publications to the customer. customer.
1. Print out book
2. Electronic Copy
3. in Multimedia

To prevent the challenging situation while defining business rules at the beginning of a project,
Business Rules categories and the flow of the timing about those categories are described as
an example at the Figure 2.6. Regarding the specific conditions of the project, those categories
and sequences can be modified.

Cat 1 - General BR

" N . . . . . ' "
: '

Cat 2 - Product definition BR i
Cat 3 — Maintenance philosophy and concepts -tlon BR
Cat 4 — Security BR ; ; : _

Cat 5 — Business process BR
Cat 6a Data creation BR - text : : : (=
Cat 6b Data creation BR - illustrations and multimedia: ; | E—— ;
Cat 7 — Data exchange BR § : : § : ; 1
Cat 8 — Data integrity and managementBR ' ' § =
Cat 9 - Legacy data conversion, management and handllng BH I

Cat 10 - Data output BR -

Start BR-Release

Figure 2.6: Sequence of Business Rules Production regarding the Business Rules Categories,
Corena Group (2008).

20




2.2.3.2 Data Modules

Data Modules (DM’s) are smallest, self-contained unity which consists of 2 parts in terms
of, Management data and Content. The management data includes Identification and Status
information via Data Module Code (DMC) whereas the content shows what the user sees
regarding the types of the Data Module. DMC reflects the relation between DM and document
components and equipment. Status information shows the security level, issue number and
date.

The article Ichizli-Bartels (2008) describes that each Data Module is in the form of SGML or
XML file by including one task or description on one object in one situation, addressed by a
unique Data Module Code and Issue Number. Data Modules are created ones and then, can
be used many times in many procedures and manuals. In order to prevent the duplication,
DM should contain unique information and can be from 2-3 paragraphs to several pages of
data including illustrations. According to the course notes from Jordan (2011), In Issue 1.6,
there were two main types of data modules; Procedural and Descriptive. In Issue 4, there are
22 types of DMs namely;

e Descriptive
e Procedural

e Crew (includes descriptive flight reference cards as standard emergency procedures in
Aircraft)

e Fault

e IPD

e Schedule

e Wiring Data
e Wiring Fields

e Process (designed for IETP)

On the other hand, with the developing issues, there appended also some management types
of data modules as:

o Applicability Cross Reference (w/ Issue 4) - manages the origination of that part/item

o Business Rule Exchange -inter-organizational DM exchange management

e Comment - For descriptions

o Container - combining DMs to use as a whole

e Data Dispatch Note

e Data Module List - use for copying DM list to a new project to use all of those DMs

e Product Cross Reference (w/ Issue 2.3)
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e Publication Module

e Technical Condition Cross Reference (w/ Issue 2.3)

e Technical Information Repository (w/ Issue 2.3)
S1000D defines different data module types and develops new ones to meet the requirements
of improving needs in the projects via latest issues. Considering data types each DM should

consist one of the data module types and have to include all of the identification and status
information. This structure is shown in the Figure 2.7.

:ﬂ‘ﬂg[?ULE 1D STATUS COMNTEMT
s DM Address * Description s Crew
*  |ssueDetails *  Procedural * Schedules
&  Security s Fault *  Process
o Applicability s  WiringData s WiringFields
* 04 Status « |PD

Figure 2.7: Data Module Structure

International Specification for Technical Publications Utilizing a Common Source Database
(2008) specification defines a Data Module Code (DMC) as 17 to 37 character alphanumeric
codes identifying the type and the applicability of the data in a data module and enabling it to
be input into, and retrieved from, a database. While DMCs share a number of concepts similar
to other numbering schemes (military, civil aviation), they incorporate additional features used
to support modular documentation.

Regarding an air vehicle, engines and equipment; there is an example of a Data Module Code
below in the Figure 2.8, with relations with the information that the code parts carry.

2.2.3.3 Data Module Codes

The Identification and Status section of every data module provides a unique definition which
ties the data module to components and sub-components of the product and gives descrip-
tive information about the contents of the Data Module. S/000D Glossary (2013) which is
a products and services company that specializes in enterprise application development, con-
tent management systems and XML authoring, defined on its official website that each Data
Module code consists of the following items as a determination to prevent duplication of data
and facilities database control and managerial issues.

e Model Identification Code - Used to indicate the model/overall system to which the
technical data is applicable.

o System Difference Code - Indicates alternative versions of the system and subsystem/sub-
subsystem identified by the SNS without affecting the type, model or variant iden-
tity. Specifically, different codes are used to identify information that is specific to one
unique configuration of a product.
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Structure of an $1000D Data Module Code (DMC)

Y Y YYYYYYYYY — YYYY — YYY-YYYYYY — YYYYY — YWYYY Y

Model ldentification Code J

System Difference Code

Standard Numbering System

Disazsembly Code

Disassembly Code Varant

Information Code

Information Code Varnant

Iltem Location Code

fodwle Code (DMC) is comprised of a total of 37 characters. Each section of the cods identifies a
specific porlion of the infor

Figure 2.8: Data Module Code Contents International Specification for Technical Publica-
tions Utilizing a Common Source Database (2008)

e System - Contains a two digit number identifying the system that a data module is
contained within.

e System - Subsystem/Sub-subsystem - Describes the further breakdown of system.

o Unit/Assembly Code - Refines the SNS beyond the System/Sub-system/Sub-Subsystem
level. This field is a two digit identifier used to specify individual units or assemblies.

¢ Dis-assembly Code - Identifies the breakdown condition of an assembly to which main-
tenance information applies.

e Dis-assembly Code Variant - Disambiguate two or more data modules that share the
same number and are for the same item at the same level of disassemble.

o Information Code - Used to identify the exact purpose of a DM. An information code
is a three character code that is set to a value found in the vast predefined list of infor-
mation codes defined in Chapter 8.4 of the S1000D specification.

¢ Information Code Variant - The Information Code Variant is used for disambiguating
generic information codes to allow for more specificity.

e Item Location - Location Code indicates the location of the unit on which maintenance
is being performed.

2.2.3.4 Data Module Requirements List

It is a list of Data Modules required for a project which will change through the life-cycle
process of the project. As stated in International Specification for Technical Publications

23



Utilizing a Common Source Database (2008), Data Module Requirements List is providing
the users to create data module templates in a Common Source Database (CSDB). DMRL
supports planning, reporting, production and configuration control, especially in a work share
environment. Regarding the existing process and technical manuals, DMRL is similar to the
Document/Book Plans which are defining the types of the content of the book in an operators’
manual or maintenance manuals. A data module requirement list can be generated in parts
(e.g. by partner companies for later merging) or in a complete form and have to be ensure
that only needed and desired data modules providing the desired information are produced. A
DMRL contains the following elements:

e identification and status section

e data module requirement list content

General content, functions and information sets identifies the depth and the range of TM
such as which weapon system are subject to what actions and other requirements scoping the
developed content.

2.2.3.5 Metadata

S1000D Configuration Metadata relates all technical content which is supporting a Common
System to the system, assemblies and sub-assemblies. With the help of relationships between
assemblies and parts to data; Technical Report from Junod J. & J. (2011)explained that by
assigning logistical control number in the status component of the data to a DM, a data man-
ager can check out accurately that which of the contents will be affected from a system design
change. In addition, Metadata requirements specified in S1000D refers to identification and
status section of a DM that describes the information in order to address and manage the DM.
Identification section consists of DMC, Title, Issue Number and Date and Language. On the
other hand, status section of metadata includes Security Classification, Responsible Partner
Company and the Originator, Applicability, Technical Standard, Quality Assurance status,
Skill level and Reason for Update of DM.

By consisting Identification and Status of the extensive Metadata, it can be used for:

DM management in the CSDB

Use of Applicability and Quality Assurance Management

Control and Retrieval Function Management

Compilation of Sets and Subsets of Information Automation

General Information about CSDB and Implementation of Export Controls Management
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Table 2.3: Common information sets defined in S1000D Issue 4.0

Crew/Operator informa- | Storage Equipment information
tion
Description and operation | Wiring data Weapon loading informa-

tion

Maintenance procedures

Illustrated parts data

Cargo loading informa-
tion

Fault isolation

Maintenance planning in-
formation

Stores loading informa-
tion

Non-destructive testing

Mass and balance infor-
mation

Role change information

Corrosion control

Recovery information

Battle damage assessment
and repair information

[lustrated tool and sup-
port equipment informa-
tion

Service bulletins

Material data

Common information and
data

Training

List of applicable publica-
tions

Maintenance checklists

Commercial Off the Shelf

Training aid Booklet

and inspections

2.2.3.6 Information Sets

Information Set is an S1000D concept which refers to a collection of required documentation
of a certain Scope and Depth of the technical information that is to be produced for oper-
ation and maintenance of the Product and subsequently establishing the basic data module
requirement list which are in the form of Data Modules and can be managed in CSDB.

International Specification for Technical Publications Utilizing a Common Source Database
(2008) states that:

Since the range of the Product within land/sea systems is so varied, it is
impracticable to define one suite of information sets that is appropriate to all
land/sea systems. Therefore, for land/sea systems, the project or the organization
must define the information sets that are appropriate to their projects. However,
to assist with this, a suite of information sets has been provided which can be
used. In either case, the project specific information sets must be agreed between
the customer and the contractor.(Chapter 3.3, p.3)

Although S1000D defines most common information sets for TMs, they can be defined accu-
rately in the project contract in terms of the scope and depth to meet the requirements. Table
2.3 shows the common information sets defined in S1000D Issue 4.0.

Whereas S1000D defined the common Information Sets in the Table 2.3, there is also context
specific information sets described in the specification for air, land and sea systems. In order
to form a complete set of information about the project specific manner, organizations need to
tailor those common information sets and select air, land or sea specific ones to put together
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and provide a wide range of technical manual and training document strategy.

2.2.3.7 Publication Module

As described in International Specification for Technical Publications Utilizing a Common
Source Database (2008), The publication module describes both the content and the structure
of a publication. DMs even front matter DM and illustration DMs, Publication Modules
and legacy technical publications are combined by a Publication Module to create the final
deliverable in the type of defined publication format. S1000D provides support for wide
range of different types of publication in a various media formats from IETPs to print out
paper based and page oriented publications.

Similar to Data Module, Publication Module also includes an Identification and Status and
Content sections and aims to compile a set of DMs to create a publication such as a checklist,
guide, catalogue or another document on a particular subject depending on a paper or screen
based media.

The publication module Schema is defined in the Figure 2.9:

final deliverable

one or more publication module
and/or legacy publication reference

publication module

Figure 2.9: Publication module concept (S1000D Specification, Issue 4.0, Chap 4.9.1)

2.2.3.8 Publication Module Code

Publication Module Code is a part of Identification and status section of Publication Module.
It is unique structured identifiers of the final deliverable to enable CSDB manage this publica-
tion and provides DMs and IETMs to refer, retrieve and access the publication module. The
structure of Publication Module Code is defined in S1000D as stated in Table 2.4.
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Table 2.4: Publication module and SCORM content package code, S1000D Issue 4.0(2008)

Publication module code and SCORM | Length
module code breakdown

Model identification code 2 thru 14 alphanumeric characters
Issuing authority (eg CAGE) alphanumeric characters

Number of the publication or SCO 5 alphanumeric characters
Volume number 2 numeric characters

2.3 Common Source Database

CSDB is specified in the S1000D specification as the key element of information management
by supporting a storage and management function for all items required to produce the techni-
cal publication. DMs are the smaller unit of Technical Manuals which are stored and managed
by a Common Source Database (CSDB). Not only those DMs but also all information objects
required to be stored in order to manage and retrieve the data.

In International Specification for Technical Publications Utilizing a Common Source Database
(2008), main goals of Common Source Database is stated as:

e optimizing the technical publication process
e providing the control mechanism while authoring
e enabling quality assurance process

e regulating data exchange with collaborator organizations, sub- contractors and cus-
tomers

e providing various media based delivery of technical publications independent from the
source storage format.

The main point of Common Source Database is that it is the smallest container in the CSDB
which can contain and refer to any text, illustration, exploded visuals and any kind of multi-
media not in an embedded form, but referenced to the item in a Data Module.

Systematic definition of system breakdown structure is critical in terms of establishing tech-
nical information as a Data Module which is used scores of times efficiently in the CSDB.

2.4 Data Reuse

Considering the serial production of technical publication development projects, Data Module
approach provides reuse of data which is preventing re-authoring, management and update
complexity especially in different types of delivery is considered.

In Figure 2.4 S1000D Data Creation Approach, Data Reuse is also presented in the relation
of CSDB and Publish phases, so S1000D Data Modules are smallest information units having
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a meaningful information and any supporting data such as graphics. For example, if there
is a Data Module describing the installation of a back up system for a specific software in a
project, this procedure may also valid for another project which is using the same software
or same back up utility. With the help of data base structure and the managerial information
in DMs, data reuse can be provided. Managerial metadata associated with Publication Mod-
ules, Data Modules, and graphics/multimedia in a SI000D development approach provides
searchable material for locating potential reusable data modules.

Junod J. & J. (2011) stated that Preliminary studies before a project can provide searching
reusable metadata and figure out the capabilities to select required modules use available
metadata and search capabilities to locate useful modules and determine the content to be
reused or to be tailored. With the help of this preliminary study, schedule management can
be done more accurately and recreation costs of DMs can be reduced. Acquiring activities,
program managers, and project managers should anticipate and plan for data module reuse
both within the current project and across previous and future projects. Developers can use
the Common Source Database, metadata, and search capabilities to locate reusable modules.

2.5 Benefits

Most of the large-scale, multi-developing project plans stated that technical publications of the
system will be produced depending on the S1000D specification because the greatest benefit
provided by S1000D is Information Reuse. The structure described in S1000D is creating
Data Modules containing text, graphics or procedural information and references and with
a managerial type of content, those DMs are stored in CSDB. This structure facilitates time
saving and consistency between each individual publication by preventing to recreate the same
information over and over again.

“A Recommendation to the Department of Defense to Adopt the S1000D — the International
Specification for Technical Documentation” (2008) stated that with the help of modular ap-
proach to data management procedure, S1000D brings a re-usability capability by specific
data modules stored in CSDB. On the other hand, S1000D addresses existing problems and
tries to solve them by specifying those items in the various issues of the specification.

This guideline claims that existing Technical Publications does not carry metadata to enable
life cycle management information. Most of the time especially regarding a specific defense
company, Maintenance Plans are in the Word format, Manuals and Illustrated Parts Cata-
logues are in the form of PDF, training documents are brought in Flash or PowerPoint form.
This is a problem for both revision control and data consistency. S1000D brings life-cycle
management of data in the form of the same type for both training materials, manuals and
maintenance, training and document plans.

Even if you have a system for those documents contain metadata for the life-cycle manage-
ment, this information does not reflect the process work-flow for the integrated logistics prac-
tices. There should be a relation between processes and logistical metadata of the content. For
this lack of application, S1000D ties the technical publication content with the assemblies in
a system. Therefore, all of the changes and modifications or related decisions can be followed
by technical authors.

Without S1000D, there is no chance to follow the Engineering Change Proposal affects on
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technical publications.However, S1000D provides the analysis of a potential effect of any en-
gineering change on all of the system documentation with tracking logistical control numbers
which are addressing a specific assembly in the system. If there is no specified Logistical
Control Number in the system, the training specialists in the system are aware of the changes
after the technical publications have been updated. Training production is generally scheduled
after deployment of the system and this will cause serious lag time. However, S1000D keeps
both technical data and training material in a same CSDB by managing the relation between
those records and the assemblies and configurations of the system.

As a deduction, the mentioned guideline insists that S1000D addresses those defined problems
by implementing a fundamental concept: data interoperability enabled by data standardiza-
tion. S1000D is accepted as the beneficial solution form technical publication preparation and
management process. The features which make this specification bringing advantage to the
organizations are:

o The specification is internationally accepted and has a developing life-cycle.

e Various type of media deliver (data output) is supported by the specification from a
single different type of source which prevents inconsistencies between different outputs.

e Facilitating the reuse of data provides cost savings

o With the existence of common source database, configuring data and management is
functional.

e Considering the overall life-cycle of the technical publications, maintenance costs of
the information decreases

e With the help of modular approach, information is recorded as sub parts of content in
order to meet the specific user needs.

e Data exchange and technical publication transformation as an electronic output from
one system to another becomes practical between different organizations, sub-contractors
and collaborators.

e The Data Module concept of the specification can also be implemented to legacy data.

e Not being a proprietary type of specification, S1000D provides neutral delivery and
data management.

e Data storage of the publications supports electronic format while the output can be in
both paper, XML or web based technologies like IETPs and IETMs. This depends on
the customer requirements.

e In a specific project, How S1000D Works? (2012) states that S1000D specification
brings a standard way to enable communication and data exchange between all of the
contributors.

e Data Exchange structure of the specification provides future developments of the same
DM within the same project or related with other one.

e S1000D rules Simplified English as an obligatory which brings consistency in all of the
content developed in the project.
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In a specific defense company mentioned in this study, there are existing processes and mech-
anisms to create technical documentation by integrating different divisions and departments
to provide sources, controls, standards and templates for the customer documentation. During
this process, Figure 2.10 reflects that the existing mechanism works as creating the technical
manuals and training documents and requirements are the separate processes conveyed by the
same people or different ones in the team as an independent process. Moreover, there are
same contents on those two processes and joint procedure defined both in technical manuals
and training materials. Most of the time, maintenance and operational contents have similar
parts and procedures on different documents. This existing approach defends the rework and
duplications during the creation of those different types of materials and does not have any
managerial and revision information except for the content in the process.

Existing Technical Publications & Training Development Process

Technical Publications Training Material Development
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Operator's Manuals e -
Training Materials

Maintenance Manuals

Figure 2.10: Existing Process

On the other hand, S1000D dependent process shows in the Figure 2.11 that all of the related
material about the specific project/system is stored as small units and with a managerial ap-
proach by the responsible members in the team. Whenever there is a creation of any type
of document, the small units come together and form a relevant content with the help of de-
scribing one item at once and use it whenever needed. This approach prevents duplication
and modification requirements of all of the same data in different documents. When there is
a change or modification, there is only one item to update and use the updated one where it
was referred.

With the help of this new S1000D approach, data management on technical publication cre-
ation process becomes earlier and meaningful when regarding both multi- organizational
projects and companies which are producing a similar type of systems.
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Figure 2.11: S1000D Process

2.6 Challenges

In a multi-organizational large scale projects, S1000D dependent Technical Publication cre-
ation process is accepted by the authorities to be challenging. In a presentation about Business
Rules- essential step towards a successful S1000D implementation by Ichizli-Bartels (2008)
indicated that even if there is standardization about how all of the documentation is stored,
used and created, it is hard to collect from the contractors and sub contractors and combine de-
sign documents, logistic support analysis records, maintenance plans and related documents,
configuration management documents and manage the throughout an infrastructure. S1000D
requires a fundamental change in the traditional process of developing information. There
need to be some documentation support in order to pass those challenging issues:

e Style guide document which defines the authors and publication rules can be a sup-
port for contributors in the project. This document is generally written at organiza-
tion/department level but can also be at National Military Organization level.

e Guidance document which defines project business rules and prepared at project level.
This document describes the File Names, Quality Assurance related information, SNS
and Information sets that the specification is not clearly defined.

With the update of S1000D Issue 4.0, definition of business Rules and Business Rules Cat-
egories and BR-Layer Concept is defined in order to guide the users for this challenging
implementations.
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Most important key point of the specification is Business Rules which is hard to pre-realize
the requirements and create them by the authorized people in the team and also challenging
to obey those rules for the authoring and controlling team. Therefore, at this position a Busi-
ness Rules Checker mechanism can be developed. Considering the customer’s Requirements
Specification and Business rules documents, we need to suggest them to structure their BR’s
in the S1000D Chapter format which will prevent the confusion. In order to eliminate an-
other challenge, at the very beginning of the project, arranging a practice exchange using a
Data dispatch Note (DDN) and selected XML and CGM files will enable to see if there is any
irrelevancy in the BR or in the implementation. In addition making sure of the DM import
and export to the CSDB will also prevent an incorrect implementation and a problem later.
During the data exchange, file name conventions, delivering data in a correct form and final
manual adjustments need to be tested to be sure about the flow of your business rules.

Regarding the article Understanding S1000D Business Rules! (2010), there are three common
mistakes that organizations are implementing S1000D and developing the business rules dur-
ing the process; lack of giving prioritization to Business Rules development, not appropriately
focusing on BR development activity and uncertainty about S1000D Business Rules project
team compromise on the specification.

The article also analyzes why S1000D Business Rules Projects fail in detail and argues that
the organizations are not assigning reasonable amount of staff and time to the Business Rules
development activity and they are regarding this schedule without daily or weekly concern.
They mostly dedicate people who are already working on a customer documentation and ex-
pect them to create Business Rules during their break of the routines.Therefore, key members
in the team cannot give all of their attention to this important activity and this situation results
in an inconsistent data and missed deadlines.

In addition; Business Rules creation process also requires a pro-active approach by all of the
team members to focus on the project and giving a high priority, otherwise the focus and the
momentum of the project can be lost, so long periods and inactive time spent can be cause to
the need of preparation and rework which are already covered before, when there will be a
meeting or active working time.

When considering the Business Rules development process in the specification, most of the
time organization or managers can be fall in to a mistake to think that this process can be
done during a few weeks. However, the items need to be decided during this creation process
is defined, most of the time the decision on a single specific item may spent e few weeks
because team members may not agree on an item or some pre-work is required to clarify the
rule especially in conversion or exchange related items. Some rules can be left as open item or
defined later, but this implementation may bring rework about the undefined rules considering
sub-contractors and inter-organizational structures who does not have any information about
the rule and behave just the opposite. Therefore the article suggests that the average amount
of time required to develop S1000D Business Rules should be between 4-8 months regarding
the activities specific to your project. S1000D familiarity is also critical for the team members
as defining the first milestone rules by preventing the redundant time spent.

The last unclarified issue about the S1000D specification is that in most of the organizations,
BR Project teams consider that SI000D is just a guidance or publishing style document and
they take in to this specification after the existing production process to create the documen-
tation. Whereas this implementation may be objectionable because S1000D requires a radical
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change which affects the rooted existing processes of the organization by requiring a consid-
erable budget to settle down the infrastructure that the project managers even not estimated at
the beginning of the project.

As an advice for the organizations; Jeff Deskins, Manager of Consultancy, Understanding
S1000D Business Rules! (2010) stated that Business Rules project team need to be read and
internalize the specification before beginning to create the rules. Especially in critical and
inter-organizational projects or first experiences, it will be better to get consultancy from
industry experts who are familiar with the similar systems or platforms you are about to
create. S1000D specification especially the Business Rules component is one of the key
feature which should not been underestimated.
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CHAPTER 3

METHODOLOGY OF THE THESIS - CASE STUDY

Chapter 3 explains our research approach, case study methodology, qualitative data collection
and data analysis process from which we benefited during this thesis study deeply. Data
was collected by semi-structured interviews with the experienced participants from a specific
S1000D dependent Technical Publication creation project.

3.1 Approach

At the beginning of our thesis study, we searched for an implementation of S1000D speci-
fication especially in Turkey and tried to find out academic or industrial publications about
S1000D. Unfortunately there is not any academic publication related with this specification.
Also there are limited industrial implementations in Turkey. Considering the international
studies, there are some guidelines, academical journals and industrial white papers. There-
fore, this thesis study aims to reflect and improve the situation for a specific defense company
in Turkey where only two projects are implementing this specification into their technical
publication creation process.

Therefore, we tried to get in to contact with the people from Aerospace and Defense Industry
in order to share their experiences about this project. In this process, the researcher’s manager
(from a specific defense company) has supported the study via communicating with the people
involved in the S1000D project and talked with their managers in order to facilitate them to
participate into researcher’s semi-structured interviews.

Currently, S1000D based technical publication obligation is only for a collaboration project
between an aerospace company, a defense company and an international helicopter company.
Only the international company has a previous experience about S1000D. When we reached
those people from the S1000D based working team, we comprehended that those people are
assigned to different levels of roles at the project according to their positions in their company.
In addition, there are some sub-contractors contributing in this project from all partners. As
authorities are not approving to share those contributors name due to the privacy policies, we
will call out them with definitions described below:

e Aecrospace Company in Turkey (Main Contractor in Turkey) will be mentioned as Or-
ganization 1,

o Defense Company in Turkey (Collaborative Partner) will be mentioned as Organization
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2,

o International Helicopter Company (International Partner) will be mentioned as Organi-
zation 3,

In addition, there are some subcontractors working with both Aerospace Company in Turkey
(Organization 1) and Defense Company in Turkey (Organization 2) also has different groups
in the same company working as a subcontractor. During the analysis in Chapter 4, we will
indicate those companies by using their Organization numbers that we defined and mentioned
about the subcontractors via organizational definitions.

We conducted a single case study in order to get data from experienced users in a sample
project and figure out the gaps, positive and negative implementation experiences and the
relations between both organizations and internal divisions in the companies. This single
case study is very critical regarding this thesis study because this know-how transfer is very
valuable especially there is no other experience in Turkey about military domain. I want
to give some information about what is a case study and the benefits of case studies while
defining a new process utilizing a common specification in a worldwide perspective.

3.1.1 What is Single Case Study?

Case Study is an ongoing approach which has been used for researches for a long time. In
order to collect qualitative data and conduct analysis methodologies, case study approach of
qualitative research suited our conditions. (As we have a case to get benefited from.) This
study is trying to draw a work flow about a specification oriented approach, Merriam (1998)
stated that case study method of qualitative research is suitable for such study.

Merriam (1998) also stated that in order to comprehend and analyze a situation and its in-
depth meaning, you can reach this purpose by a case study design (Cited in Cagiltay (2002)).
To collect data, analyze and interpret a sample in terms of start, progress and final phases; we
required to get as much experience as we can reach with the purpose of suggesting a process
work flow to a previously experienced progress about a very specific domain. In this study, I
collected data from seven participants in one case as a project, therefore my method for this
research would be a single case study. Rather than collecting data from both military and civil
S1000D specification based technical publication creation projects from all over the world, I
preferred to use one real life case from Turkey because the aim of this study is to suggest a
process work flow to a military oriented project in conjunction with an existing process in a
military organization. Therefore, irrelevant data or experiences far from the target industry
can rout up the study from the intended target. In addition, cases in Turkey is also very limited.
To be a subject of this thesis study, except for our case, there is only one other case which is a
civil project that does not reflect the military domain requirements. Due to the fact that we are
constrained in a single case in Turkey and other world wide and military irrelevant projects
can confuse the aim of the study, we conducted a single case study to analyze.

While creating the semi structured interview questions, we covered the key components and
critical issues that might have been a problem or gap during the first phase of the project.
When making a research on international sources, there are some articles and sources that
states the critical and key issues of implementing S1000D or some case studies in international
ones. The sources and the relation with the studies are described below:
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Technical Report from Naval Surface Warfare Center Carderock Division, 2011, Pro-
cedures for the Acquisition and Development Of NAVSEA TMs/IETMs in Accordance
with International Specification S1000D - This technical report indicated some criti-
cal items while implementing S1000D in US. Although Turkey has different standards
and mechanisms in terms of technical documentation and our case is not relevant with
the naval systems. Apart from this report; we evaluated that the critical issues men-
tioned in this technical report can also be an issue for our Turkey case, so we took in to
consideration about the issues mentioned in this report.

AIA Product Support Technical Publications Sub-Committee Aerospace Industries As-
sociation, Inc., 2008, A Recommendation to the Department of Defense to Adopt the
S1000D - the International Specification for Technical Documentation - As there is
not such a guidance case in Turkey, I needed to investigate about which concerns are
required by US Defense industry to be guided while implementing the specification.

A Case Study, ONEIL, 2010, S1000D IETP Oshkosh Truck and UK Ministry of De-
fence - This case study gave information about UK Ministry of Defense oriented stan-
dards referring S1000D, XML support for DMs and the major advantages to using such
an international standard.

Course Notes from MEKON, 2010 that I participated at 2011 in London, Introduction
to S1000D Training- MEKON Course notes also provided me the main concepts and
critical issues about the S1000D specification and with the help of those notes, I bene-
fited from the notes to classify the main items to ask in the semi-structured interviews.

White paper from HEBCO, 2010, Publishing Aerospace and Defense Content Using
the S1000D Specification - This white paper mentions about the Business Rules layers
according to the organizational hierarchical rule set between layer 1 to 5. In addition,
there is a representation of desired S1000D organization regarding DoD and commer-
cial projects.

Technical Report, 2011, Procedures for the Acquisition and Development of NAVSEA
TMSs/IETMs in accordance with International Specification S1000D - This technical re-
port analyzes the S1000D based Technical Manual Development phase in Ship Systems
Integration and Design Department in US Naval Surface Warfare Center Carderock Di-
vision. We benefited from this report to identify the basic concepts of S1000D and
define the critical points while implementing the suggested S1000D work-flow during
the TM development.

Academical Report, 2010, Should S1000D be Required by the Department of Defense?
- The purpose of this academical work is to determine whether S1000D, an international
specification for technical publications, should be required in Department of Defense
(DoD) acquisitions. This report provided us the participants’ angle of vision for the
mandatory use of S1000D supported by DoD in US. With the help of this study, we
will be able to compare and contrast our results in terms of the benefits of S1000D
usage with the findings reported by Naval Postgraduate School researchers.
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After bringing those issues together as a critical components in S1000D and trying to generate
some questions, I requested one of the employees in my company who worked on this men-
tioned project to pass through the questions together. During this meeting, I realized some
of the other issues, gaps, critical situations while talking with an experienced colleague and
asking him drilling questions in order to get the main points of the process.

By passing over and reviewing the draft questions with one of my colleagues who have expe-
rience about S1000D process, we clarified the questions with both considering the industrial
and technical resources in the literature and experiences from the true life example. With
the help of this experienced user, we decided to add some inquiring questions in order to get
eligible and qualitative answers from the target group. After this study, we went through the
both personal and domain related questions with my supervisor and shaped the final version.

After-wards, to apply this semi-structured interview to the people working in different de-
partments and companies in aerospace and defense industry, we have to get permission from
Ethics Committee from Graduate School of Social Science. After our application to the ethics
committee is approved, we conveyed our research with seven people involved in the S1000D
based project. Five of them are working for a defense company in Turkey but at different divi-
sions and their responsibilities in the project are different. Two of them are from an aerospace
company which is the main contractor of this S1000D dependent project. In addition, we also
tried to make the interview with the company originating from abroad, but the main contractor
of the project did not found our request appropriate.

The main constraints of this study is that all of the issues related with the project is confidential
as this is a military project. If we are working on a civil industry and have a chance to analyze
the implementations on civil industry products for example automobiles, there are some com-
panies in Turkey creating S1000D compatible documentation. In addition, there were also
a contribution from Turkey to Airbus cargo flight production project and the documentation
was created S1000D compliant but as I indicated at Chapter 2, Background Information part
of this thesis study, civil and defense business rules structures are very different and their
implementations also differ.

We have to take this project as a sample because it is the first and the only one in military
industry to conduct a study and get concrete answers. During the industry research, there are
so many different industries using S1000D dependent technical publication creation process
namely, automobile, truck and various civil equipment producing industries all of which are
originated from abroad. Therefore, the technical documentation processes of those indus-
tries are completed during the production life cycle, regarding their sales in Turkey, they just
translate their documentation and serve to the regional markets as in this situation.

Due to the confidentiality issues and the nature of defense industry; defining any project name,
company name and giving real life examples in the thesis study is impossible. Therefore, we
tried to generalize the definitions about both projects and related companies. Our resource
project is also have a critical mission for Turkish Armed Forces, so the companies avoid help-
ing my study about the problems they had between them, internal and intra-organizational
issues they experienced. In addition, there is no intermediate stage as a team in Undersec-
retariat for Defense Industry organization between companies and the customers about this
S1000D related issues, we could not get accurate information about the inter-organizational
related issues and customers side. Therefore, we are limited to the interview conversations in
terms of gaps, critical issues and the problems experienced.
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As suggestions to the future researchers about S1000D dependent Technical Publication cre-
ation process, this kind of information collection study is better to convey with the people
from all of the contributors in a project with the inclusion of customer, sub-contractor, main
contractor and international partner.

3.2 Interview with the experienced users about S1000D

INTERVIEW FORM: This interview aims to collect your experiences about S1000D im-
plementation process in a project you contributed depending on the questions below. Please
do not give your name during this Interview. Your personal information, the project name and
features that you may mention in the following questions will remain confidential.

e What is your Position/ responsibility in your company?
e How long have you been working in this company? / Industry experience?
e What is your age and educational status?

e What was your role and responsibility while working on S1000D specification based
Technical Manual Creation?

Table 3.1 shows the summary of participants’ personal information about their professional

carcer.

Table 3.1: Summary of Participants’ Professional Career Information

Part. | Position/ Title Company and | Age and | Responsibility  on
No Professional Educational | S1000D
experience? status?

1 Technical Publications | 15 Years / 20 | 42, Graduate | Coordination with
and Training Chief En- | Years the project partners,
gineer Super User

2 Technical Publications | 14 Years / 14 | 40, Under- | Admin/ Reviewer
and Training Senior | Years graduate
Expert Engineer

3 LSA Engineer 2 Years / 2 | 27, Under- | Author

Years graduate

4 Technical Publications | 12 Years / 12 | 36, Under- | Author
and Training Senior | Years graduate
Expert Engineer

5 Engineer 4 Years / 4 | 28, Under- | Admin/ Reviewer

Years graduate

6 Assistant LSA Engi- | 2 Years / 2 | 26, Under- | Author
neer Years graduate

7 LSA Leader 5 Years / 8 | 32, Under- | Super User, Project

Years graduate Manager
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CHAPTER 4

S1000D IMPLEMENTATIONS AND RESULTS

In chapter 4, results of S1000D Case Study is presented. This is a single case study which is
the only military based technical publication creation project having a completed phase. By
conducting semi-structured interviews; we asked critical points, gaps and experiences of the
participants.

Regarding the answers and thoughts taken from the participants for each interview question,
we combined their opinions according to 3 main categories in terms of administrative, busi-
ness rules and technical issues. When we reviewed all of the answers roughly, the mentioned
issues, gaps, critical points and problems are whether about administrative, technical domain
or related with business rules which is a specific process for S1000D.

In this analysis, we tried to figure out the findings about critical points, gaps, conflicts and
other potential issues during the experienced process which may affect our work flow defini-
tion regarding the needs in a defense company. Therefore, we combined those answers to 3
main category in order to get benefit from during the process definition phase in Chapter 5.

4.1 Interview Questions and Answers

IQ 1. Considering the S1000D specification-based technical publications production Project;
before the project, how did you define a process work flow? Can you share what you did as
a preliminary study? Did you take any training? Did you give any? What about time, place
and the participants of the training?

With this question, we tried to figure out whether the trainings and pre-studies are sufficient
and qualified, or not. We also tried to differentiate the training types and variations by col-
lecting information from the participants. During the initial phase of the projects; trainings
are taken by the team members regarding their roles. Therefore, we asked participants for
quality, adequacy of the training and preliminary study, then group their answers according to
Administrative, Technical and Business Rules issues and according to the super user, admin
and author roles of the team members.

As a preliminary study, they created a list of documents in accordance with the level of main-
tenance which was required in the project contract. They discussed how to do the business
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with companies and involved in the project decision-making. Then the decision about the
software and its installation process occurred. Those are very similar to begin any logistical
support - technical documentation creation phase of a project. On the other hand, this single
case study also has a training preparation phase.

According to the specific needs of S1000D, the team members required to join some training
and business rules preparation work. Super user role of the participants had joined Business
Rules preparation training, S1000D and independent software training and project specific
software on the job trainings. Trainings were very comprehensive regarding the super users’
needs regarding their opinions. Admin users also participated S1000D and independent soft-
ware training and project specific software on the job trainings. They did not participated
Business Rules preparation work. While author from Subcontractor (Organization 2) and
author (Organization 1) just joined 3 days orientation training, another author working as a
subcontractor had joined admin level trainings. While implementation of the project, planned
resource in terms of personnel was changed because two team members in the project who
had joined super user level trainings had promoted to managerial level and did not contributed
to the project because of their concentrated workload. Therefore, the members who planned
to work as in an author role whose admin level will be those 2 members, had to work also as
an admin role which brought an unexpected work load for those users. Detailed information
from the participants’ opinions is given in the Table 4.1 and the summary of the findings for
this question are stated below:

Table 4.1: Participants’ Training Information

Administrative | Super Users and Admin users joined to a project specific on the job
Issues training for 4 weeks.
Authors joined to an orientation training about the project.

Business Rules | Super Users joined to a business rules definition workshop.

Issues Admin Users joined to a Business Rules training whereas two of the

Authors did not participate any stage of Business Rules Definition.
Technical Super Users and Admin users joined to an independent S1000D soft-
Issues ware training for 1 week.

Authors joined to a S1000D software training for 3 days. One of the au-
thors (from the subcontractor division of Organization 2) evaluated this
training phase as:

We participated approximately 1 month training in Italy...for the tech-
nical illustrations, the technicians could not be able to participate the
trainings, so we provided the required training to them.

Inferences:

All of the author group of users did not take the same training, while two of them joined
S1000D orientation training, one of them participated a platform, S1000D on the job and
software training and business rules training. This brings inconsistency and authors trainings
are not comprehensive enough in terms of business rules and administrative issues.

Suggestions:

o All of the participants from all of the roles need to be informed about the Business
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Rules, how to follow those rules and get the updated rules during the process, this was
a drawback about the trainings.

o Super Users, Admin users and one of the Author user had participated BR workshop.
But BR description training does not arranged for the author and technician groups. All
of the roles need to take the relevant training before the project. Author and lower level
team members need to be informed about the BR definitions related with their jobs.

e In spite of the fact that team members may have lack of technical knowledge about
XML/SGML or software used for S1000D dependent TM creation, those requirements
should be detected and eliminated by training supports or role replacements before the
project.

IQ 2. As an inter-organizational S1000D dependent project, what are your thoughts about
the process, are there any problems and the challenges during the integration? How can you
define a solution if there is an inter-organizational conflict?

As this case has an inter-organizational formation, we tried to address the conflicts and chal-
lenges between organizations in the project. Therefore, we directed this questions to the
participants. Subcontractor Author group did not experience any integration situation, so they
are not aware of the integration challenges. On the other hand, super user and admin group
took part in integration process as expected; they had challenges with the Data Module Cod-
ing mechanism and as a major challenge during the integration, super users and admin group
agreed on not defining the whole project life-cycle management process according to S1000D.

Super User (Organization 2) summarized the process as: deciding on approved document list,
obtaining CAD data, ATA numbering, preparing DMRL, Content creation and DM approval
and delivery. In this process they had problems with equipment changes and numbering stan-
dardization. Detailed opinions are mentioned in the Table 4.2 depending on 3 main categories
that we indicated and the findings are located below.

Table 4.2: Problems and Challenges during Integration and Inter-Organizational Conflicts

Administrative | Super Users stated that incompatibility on data module numbering, data
Issues flow deficiency from the design, disharmony of current processes with
S1000D are the challenges.

Admin users indicated that lack of experience and lack of well defined
business work flow can be diagnosed as problems.

Business Rules | Super Users explained that problems(inconsistency) in ATA numbering
Issues defined in BR between organizations as a conflict.

Author from subcontractor of Organization 2 said, S1000D assumes that
every required item in process work flow is ready. It does not allow
manual addition and forces to obtain items according to that assumption.
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Technical Super Users specifies that the change in equipments during the design
Issues process created extra work load.

Admin users (Organization2) defined that lack of experience because of
being the first project in Turkey and inadequate definitions during the
processes cause problems and challenges in this project. In addition, the
related software we are using is also new and nobody had experienced
before, so our IT department cannot manage this software configuration
issues, the consultant company has the responsibility and this made us
dependent to that company in terms of both tangible and intangible is-
sues. We could not solve our problems internally, this caused to loose
time during the process.

Authors indicated that they had problems about not accessing the mod-
els of the equipments in the system and system design documents are
not very qualified. In addition, in most cases system documentation is
not sufficient and the products obtained as pre-made may have no mod-
els or required documentation with itself. On the other hand, S1000D
assumes that all of the required material is ready to use, so we had prob-
lems about with the restrictions of the specification while trying to at-
tempt manually insertions.

Inferences:

DMC numbering was a challenge during the integration. Equipment changes during the
progress is also a challenge to regenerate the related Data Module. As a technical issue,
S1000D dependent software support from an outsource consultation company brought chal-
lenges while there is a problem inside the company. Solution process lasted longer than
expected. Procuring 3D Model files from design departments or system design definition
documents’ being inadequate caused problems while preparing Data Modules. In S1000D;
Design, system integration and production departments need to be work parallel with each
other. However in real life implementation, this ideal case is challenging to occur.

Suggestions:

e Working in collaboration with design department need to be provided to obtain com-
plete and workable models. Therefore, processes should be defined and working prin-
ciple documents need to be updated regarding S1000D requirements in both design and
customer documentation management.

o Consultant company dealing with both about technical issues and software or BR con-
sultants need to assign an employee to be trained about these supporting issues.

e ATA numbering and DMC strategy should be defined and shared with each of the team
members with BR trainings at the beginning. A platform can also be beneficial to
announce updates etc.

e Periodic meetings about BR need to be organized in order to share detailed definitions
about existing items or new required BR.
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IQ 3.What are the Challenges, Critical Issues and Experiences during the implementation and
adaptation of S1000D Specification in a Defense Company depending on your experiences in
the S1000D contractual obligation project ?

The main point of this question is time loss because of the project’s being the first experience
that all of the participants agreed on this critical point. Especially, Super User (Organization
2) stated that the decided numbering system in Business Rules are not fully implemented.
Subcontractors are inclined to deviate from the decided DMC numbering style. The contrib-
utors used their own numbering strategy in some cases, so during the integration this brings
a challenge and a new work load. The adaptation for Author group is also took some time to
became familiar with the structure of S1000D. Detailed information about the participants’
answers are categorized and given in the Table 4.3 and the findings are stated below.

Table 4.3: Challenges, Critical Issues and Experiences during the implementation and adap-
tation of S1000D

Administrative | Super Users accepted that deviations from the decided numbering stan-
Issues dards and engineering changes when creating the documentation some-
how caused problems in defense company side. Design changes and
additions of equipments or removals made us confuse about the spec-
ification because we did not have any experience before. Super User
(Organization 1) stated that with the help of Engineering Review Board,
minor problems and challenges or instabilities skipped ahead.

Authors stated that incompatibility on configuration and numbering be-
tween firms/parts created challenges.

Business Rules | Super Users indicated that DM Code numbering is very critical at the
Issues beginning between the organizations, Problems with this standard num-
bering system may cause serious problems in the ongoing process.
Admin Users stated that adopting to this new implementation and pro-
cess needed some time and due to the lack of experience, while im-
plementing DM contents and BR documentation, there are some errors
occurred which caused some loss of workforce. All of the participants
claimed that they did not have any internal conflict during the process.

Technical Authors claimed that new software and database infrastructure, con-
Issues straints of this software and the specification brought some problems
to them. There are no defined process work flow or if any, it did not
reflected to us. Admin User (Organization 2) quoted that ...being the
first S1000D dependent project in our organization, we had lack of ex-
perience. Because of this deficiencies and mistakes while applying BR
document and DM contents, we had some loss of labor. Depending on
the consultant company, in terms of all of the issues they experienced
is also exhausted and there are no routine meetings or rules defined be-
tween organizations and departments. In some cases, because of this
disconnection, they lost some labor. With the help of engineering stud-
ies, problems and challenges are disappeared.

Inferences:
Equipment changes, additions and deletions in terms of design environment should be con-
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sidered. DM Content structures and comprehending Business Rules document is critical at
the beginning since loss of workforce. Defining a detailed process, shaping the work flow
and announcing all about this strategy to all of the team members is also very important be-
cause S1000D has some limitations because of using a common source database and a DM
management system, therefore all of the infrastructure should be reviewed before to adopt the
specification. Required changes need to be done.

Suggestions:

e Mechanisms similar as ERB need to be provided to both contributors which includes
all of the changes and updates in all contributors’ side. SNS should be clarified in detail
at the business rule definition phase and tailoring/matching between companies need to
be tried on small units before the main integration.

e They would not have any departmental level intra-organizational conflict, but the an-
swers are indicating that there are some gaps between departments. This also means
that relevant understanding about the use of specification need to be provided inside the
company.

IQ 3.1 Are there any intra-organizational conflicts during the integrations? Do you have any
process work flow defined to solve those conflicts?

While Organization 1 used Engineering Review Board for the intra-organizational conflicts,
Organization 2 had no mechanism similar to this board. On of the Authors from Subcontractor
(Organization 2) defined this situation as; since they are not accredited to decide on any
conflict, they are in subjection to Organization 2 to solve their problems and proceed in the
project. This situation causes time losses and re-work in some cases. On the other hand, if all
of the detailed decisions were figured out during the Business Rules phase and shared with
all of the contributors not in theory but in practices in the project, those impediments could
be avoided from the beginning. Participants’ opinions are stated in the Table 4.4 in terms of
administrative, technical and Business Rules issues point of view.
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Table 4.4: Intra-organizational Conflicts and Solution Work-flow

Administrative
Issues

Super User (Organization 1) stated that the work flow on such (disagree-
ment and conflicting ) cases were missing. Therefore an Engineering
Review Board meeting is scheduled to solve such cases with the goal of
project success.

Super User (Organization 2), on the other hand, stated that ...there is
not any work flow defined for this case, but sharing the same purpose,
the maximum performance to target for the sake of the success of the
project took place.

Authors indicated that missing of work flow for solving disagreement
and conflicting cases made us dependent to the main contractor (De-
fense Industry side) on all subjects. They were also responsible from
development of some Data Modules throughout the process, so some
communication problems and delays are faced.

Business Rules
Issues

All of the Super User and Admin groups stated that they did not live any
problem or conflict as intra-organizational level in terms of Business
Rules. On the other hand, authors stated about this issue that ... we had
no Business Rules defined or process work flow to follow when needed,
so they are very dependent to a specific division in the defense company.
Because of the workload, this division both had to give support to us and
also required to complete their own DMs at the same time.

Technical One of the Authors (Organization 1) stated that such cases are solved
Issues with some additional engineering studies, while others indicated that
they do not know any work flow or conflict situations during the project.

Inferences:

Organization 1 and 2 has different approaches and mechanisms for intra-organizational con-
flicts which are not communicating with each other. Whereas this kind of partner organiza-
tions is better to share the experienced conflicts in order to record them for the future potential
projects and help one another to avoid the same conflict or problem to occur for the success
of the project. Engineering Review Board is recording the updated changes to announce all
of the related departments about the new situation, but the work flow or process related expe-
riences were not recorded to help the coming personnel or the future projects. Process related
conflicts, problems or suggested ways also need to be kept in record to benefit from later.

Suggestions:

o Irrelevant sharing mechanisms between companies need to be minimized in terms of
Engineering Review Board (ERB).

e Business Rules need to be transferred to all of the subcontractors even if they are inside
the company as different divisions. This will decrease the control periods of the DMs by
the main contractor and will prevent re-work which may be needed when subcontractors
did not informed about the details of BRs.

IQ 3.2 Regarding the trainings, coding standard conflicts or organizational hierarchy, is there
any disagreement happened? How did you solve?
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Super User participants accepted that there were disagreements happened. Some of the team
members who had taken a comprehensive training could not work for the project later. Their
colleagues need to load up the two roles’ responsibilities. Participants’ thoughts are indicated
in the Table 4.5 and findings inference from the answers are stated below.

Table 4.5: Disagreements and Solutions in terms of Trainings, Coding Standard Conflicts and
Organizational Hierarchy

Administrative | Super User (Organization 2) stated that the experienced Data Mod-
Issues ule Coding conflicts with the main contractor (Organization 1) in this
project. Even if they are the main contractor, they did not reflect any
coding standard to their partners. In addition, they designed the equip-
ments according to their own standard and than Organization 1 informed
them about the coding strategy. Super User (Organization 2) explained
their experience as follows:

During the project, we had numbering problems.The other companies
had a tendency of numbering their equipments and DM codes break-
down structures different from the ATA style and informed us about this
later. Although BR document is defining this coding style in details,
they did not obey the rule, so this caused problem. There were 2 ways
to solve this problem;

e we would assign DM codes according to the ATA standards and
they will change those codes with their newly defined ones,

e we would replace our codes according to their numbering style
and send them

in this project, both of these methods are used. Authors also pointed
out that they had problems about the coding strategy and solved those
issues via meetings, but if they had informed before those meetings, they
would not use the incorrect DM codes.

Business Rules | Authors (Organization 2) claimed that they are included in the process
Issues later and could not have a chance to give feedback at the beginning of
the project about both the coding strategy and business rules. Therefore,
although there was a Business Rules document shared with us later, it
was a very long document and they had a trouble with labor-force to
analyze this long document. They tried to find our way by consulting to
the main contractor in our project about the operations.

Technical Super User (Organization 2) stated as a solving to the problem provided
Issues in Administrative issues part, the solution can be both changing the cod-
ing standard according to the main contractors specifications or sending
the Data Modules to the main contractor as they are, and the main con-
tractor can turn them in to their coding strategy. In this project both 2
techniques is implemented.

In addition, author (subcontractor of Organization 2) defined as a tech-
nical issue that ...due to workload; during the delivery periods when all
of the users required to use the software, because we are more than the
amount of licenses, we needed to use the program in a rotative way.
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Inferences:

There were coding conflicts and integration problems and irrelevant trainings for author users
occurred. When we look at the big picture, there had been serious work overload happened.
Although participants did not declare this issue as a reply to this question, we can state that
two of the trained team member had to work as a manager because of their promotion and
could not have time to meet their responsibilities regarding the project, so their roles need to
be covered by the other team members and this lack of trained high level role owner members
caused work overload for their team and deficiencies in controls of DMs.

Suggestions:

o Trainings need to be recursively repeated in order to fill the gaps after the first general
training phase.

e Team member replacements and separations need to be get in to consideration during
the project in terms of work load. Precautions should be planned at the beginning for
this situations.

e There might be training needs at later stages or on the job implementations need to be
organized to cover the updated business rules or high level decisions need to be trans-
ferred to the author group in order to provide consistent working strategy and prevent
labor loss.

e Subcontractors or different divisions in the same company may not have any informa-
tion about the experienced challenges. There need to be a intra-organizational platform
for the problems and the solutions where the suggestions for the problems can be dis-
cussed or shared.

IQ 4. What are the related Inter-organizational Issues regarding the subcontractors and con-
tributors during the project integration and data exchange process? Is there any defective and
inadequate issue during the project?

In order to get the opinions of the participants, we firstly directed the 4th question to draw
a general concept about inter-organizational running mechanism. With the help of probing
questions under this one, participants indicated the specified situations under this general
inter-organizational relation based question. Therefore, the opinions of the participants are
stated under the probing questions by analysis of categorization in terms of administrative,
technical and business case issues.

IQ 4.1 Because of being an inter organizational and international S1000D based project, what
are the problems and conflicts you experienced with the other contributors? How did you
solve them? Is there any pre-defined process for those conflicts?

Regarding multi-contributed projects, integration issue is always an handicap for the process.
In most cases those potential integration problems are predicted at the beginning and tried to
be avoid by describing a process to handle them. Participants indicated that they had problems
with the integration because both lack of a process definition about the integration problems
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and not detailing the contractual issues, business specifications in Business rules document.
Therefore sub contractors who did not have any responsibility for integration did not aware
of the solution process also. Organization 1 and 2 had business meetings to solve this prob-
lems. In spite of arranging meetings during the process when having a problem, organizations
would be better to assume that there would be a problem while integration phase and define a
process to solve this at the beginning. In this case, we collected the experiences of the partic-
ipants about this integration case in this process and categorized the answers according to the
administrative, technical and business case issues extent in Table 4.6.

Table 4.6: Inter-organizational Issues regarding the subcontractors and contributors during
the project integration and data exchange process

Administrative | Super Users stated that there are so many equipments from various or-
Issues ganizations and companies in the project, so the business share is mixed
together within the contractors. This caused to create nested procedures
for both operational, maintenance and trouble shooting processes be-
tween organizations. Meetings with both international contractors and
inter-organizations in Turkey are done till the beginning and going on to
solve those process related problems for the coming phases.

One of the authors from a sub-contractor division in Organization 1
claimed that if there is a process defined for Data Module exchange
and review operations, their department was not aware of this process.
They also added that they know the main contractor has a plan for the
project, but we are not informed about the process.

Business Rules | Super User (Organization 1) stated that...by not exactly implementing
Issues the data exchange procedures described in Business Rules (BREX),
some problems occurred and via workshops and business meetings,
inter-company solutions are founded. These pathways described pre-
viously in certain areas and were defined by the contract and job de-
scription, but more elaborate problems are disabled via double-triple
negotiations.

Author (Organization 1), on the other hand defined that they had prob-
lems with system breakdown structures. During the process, organi-
zations realized this problem, came together and agreed on a common
breakdown structure. It would be better if they did this agreement at the
beginning. Another author (subcontractor of Organization 2) defined
as ...if there is a process work flow about the review, we don’t know
this rule. We sent the DMs that we prepared and Organization 1 reply
back to us about their opinions and required changes. We communicated
through Organization 2 during the whole process.
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Technical One of the admin users denoted that as they do not have any responsibil-
Issues ity about the integration, they did not been experienced about the issue.
Author (subcontractor of Organization 2) explained that ...because I am
an author, whether there exist problems, or not between the contributor
companies are not reflected to me.

Other admin user stated that not clarifying a professional process at the
beginning about Data Modules caused updates and labor force loss. De-
fense company in this project was not responsible for the integration, so
they did not experience intra- organizational conflicts, but the main con-
tractor from Turkey has this responsibility. Therefore due to the prob-
lems during the integration, such data required to be pulled from the
database system again.

Inferences:

In this case, integration process is challenging because it is the first project and team mem-
bers are inexperienced about what to do. In addition, there were some irrelevancies between
organizations due to the communication gaps.

Suggestions:

e System breakdown structure need to be defined considering all of the configurations
and announced to all of the team members in different roles. This brings increasing the
control mechanism.

e Data exchange procedure need to be described in BR document at the beginning and
should be implemented in a pilot DM for figuring out the challenges at the beginning.

IQ 5. Are there any lessons learned mechanism generated during/after the project?
Especially in first time projects, lessons learned mechanism is critical for the future develop-
ments. Participants approved that there is no lessons learned mechanism for this first phase.
As one of the Super User (Organization 1) stated that they are planning to define a lessons
learned mechanism at the end of the project, but it is not beneficial for the ongoing project.
The participants have inconsistencies about their answers because Admin user (Organization
2) indicated that they have a lessons learned mechanism created in the database. They are
following the experiences via this mechanism. This situation shows that one of the contribu-
tors had stated a lessons learned mechanism while others and the sub-contractors did not have
any idea about this situation. Therefore, this system only collects the experiences and lessons
learned from only Organization 2. In addition, only team members from organization 2 can
access this information. Due to this disconnection, contributor organizations may have the
same mistake and make a time and labor loss because of not knowing about this mechanism.
Participants’ answers are categorized in 3 main domains and given in the Table 4.7 and the
findings are stated below.
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Table 4.7: Lessons learned mechanism generated during/after the project

Administrative | Super User (Organization 2) indicated that they did not have any mecha-
Issues nism during the whole process, but they have a high level of information
and communication between the team. Necessity information is shared
via meetings by taking the records. Super User (Organization 1) stated
that ...the first phase is finished and this Lessons Learned mechanism is
planning to be implemented in ongoing phases. Project is still continu-
ing.

While Super Users did not give a positive reply to this question, One of
the admin users (Organization 2) stated that they have a common area
where encountered problems are kept in the database. In addition, he
added that this is the way to monitor how similar cases can be accessed
from the database as an information. The other subcontractor Admin
User (Organization 2) said they did not have any mechanism similar as
Super Users.

Business Rules | Authors also stated that they did not have any document for lessons
Issues learned and if there is, it will be very beneficial and need to be defined
in Business Rules for example as a “how to solve a problem” case. One
of the authors also stated that it will be planning for the next phases of

the project.
Technical Authors claimed that by encountering problems and errors, lessons
Issues learned mechanism was directly generated, but it is not a written docu-

ment. It is now a know-how that the team members had experienced.

Inferences:

By not defining a lessons learned mechanism at the beginning of the project, know-how loss
during the project was occurred and time and labor loss because of challenging with the same
problems in different contributors sides. One of the contributors stated a lessons learned
system in the database but this is a close-group sharing and caused the real need owners’
cannot benefited from the recorded experiences.

Suggestions:

e Lessons learned mechanism is better to be a contributor’s sharing platform which is
improved by the real challenges’ solutions approved by the admin or super user level
roles. This platform should also be shared by the sub-contractors and provide them not
to live the experienced problems again till the beginning of the project.

e Regarding the opinions of the participants, Lessons learned improvements and deci-
sions should be updated in periodical meetings during the project development process.

1Q 6. Depending on your experiences, how can you define a suggestive S1000D process work
flow or critical steps in a defense systems project?

Participants like-minded on Business Rules is the most critical issue in an S1000D project.
Project planning, DMRL and customer requirements are also indicated as very important
during the process. Detailed information from the participants are grouped in to 3 categories
in the Table 4.8 and stated with the findings below.
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Table 4.8: Suggestive S1000D process work flow and critical steps in a defense systems
project

Administrative | Super User (Organization 2) described that project structure is very crit-
Issues ical to decide to use which version of S1000D. In addition he empha-
sized that Business rules creation, document requirements, DMRL, Data
Module creation and delivery should be the process roughly.

Author (subcontractor of Organization 2) stated that ...based on our ex-
periences, high level usage of S1000D and division of labor should be
made professionally.This helps to increase the speed while preparing

DMs.
Business Rules | About Business Rules issues, Admin users stated that preparing a Busi-
Issues ness Rules document according to the specific needs of a project will

prevent a lot of misunderstandings at the beginning. Despite those rules,
if there is also complexities in detail, contributors should come to gather
immediately and set a rule for that complexity in a practice.

Authors who are mostly affected from the use of Business Rules defined
that ...everything was well-defined in theory by assuming that informa-
tion or knowledge already exists to use, but actually we’re having prob-
lems to collect resources and S1000D does not have any flexibility or
work flow for this process is included in the specification.

Technical Super User (Organization 1) indicated that engineering interfaces, cus-
Issues tomer requirements and technological applications are very critical to
manage an S1000D dependent project.

Authors claimed that S1000D seems to have planned and defined a lot
of things in theory, but Simplified English obligation is very exhausting.
Defining only one word can be beneficial for multi-national projects but
in practice, it causes waste of time.

Inferences:

Since author group of the participants did not have any reasonable reply to this question be-
cause they are not informed about any process or they did not have any operational critics
because of not being aware of the Business Rules defined at the beginning of the project.
They thought that all of the deficiencies are because of the limitations of the specification, but
in some cases they are because of the lack of detailed business rules definition.

Suggestions:
e S1000D issue need to be selected according to the requirements and the foresight about
the project by the managerial level.

e Theoretical business rules need to be practically experienced at the beginning in pilot
implementations to see if it is working, or not.

e Reaching the resources that S1000D requires in the project should also be defined as a
process and related departments/companies need to aggree on that process.

o Engineering interfaces, customer requirements and technological applications are criti-
cal and need to be defined in detail as a rule in BR document which will be shared and
agreed with all of the contributors.
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IQ 7. Do you have any other opinions about the critical issues stated in S1000D which are
listed below? In what extent did you consider those issues during your project life-cycle in
terms of Technical Publication creation?

With the help of this question, we tried to motivate participants to think about the different
aspects of the process they experienced by asking the probing sub-questions stated below.

IQ 7.1 Content development in Technical Manuals (TMs) usually starts prior to the final
release of engineering documents. Do you have problem like that? How did you solve?

During the interview, participants generally complained about the changing equipments and
model files during the process. In order to figure out their preferred solutions or implemen-
tation to this problem, we asked for their experiences. They mostly preferred to begin with
the pre-work directly unrelated to the model file which has a potential to change. The other
strategy is working in parallel with the design department to track the required incomplete
models to use them after completed. Participants have different experiences about this chal-
lenge which are stated in the Table 4.9 with the findings below.

Table 4.9: Content development in Technical Manuals (TMs) starting prior to the final release
of engineering documents

Administrative | Super User (Organization 2) stated that it may be not appropriate to be-
Issues gin creating technical publications before the project reaches a certain
maturity level. Beginning with database design, visual library etc. are
suitable to begin with.

Super User (Organization 1) added that similar to engineering docu-
ments, technical publications are living documents which need to be
updated during the time spent.

Admin users defined that by tracking the unterminated documents and
working in collaboration with design and production departments, this
issue can be controlled.

Business Rules | Admin user (Organization 2) stated that ...we did not have any prob-
Issues lem about this issue because the equipments we are responsible for are
created before for some other projects and the documentation is mostly
available. Therefore they did not have to wait for any information to be
created and documented.

The other admin user (Organization 2) indicated even if they do not
have such a case, but it can be very troublesome to work parallel with
production process.

Technical While two of the authors from both Organizations 1 and 2 stated not
Issues having any problem about this case, one of the Author (Organization
1) described as a problem that Data Module updates and information
tracking requires more labor.

Inferences:

Authors (Organization 2) are working manually on DMs and directed by the admin level
users, so they did not have any responsibility to track engineering documents. Organization 1
had worked in the same database with the design department of the same organization. There-
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fore most of the model files or the information documents about the equipments had already
located in the database. They had the ability to create DMs throughout the same database with
the designed models and if there is a change or update, the database had warned the author of
the publication about this change. On the other hand, Organization 2 had lots of subcontrac-
tors who cannot access the database, so they need to follow the revision updates and manually
apply the changes to the documents. At this case, rework is required and at each time, design
information need to be transfer to technical publication process.

Suggestions:

e Database system need to cover all of the contributors to prevent manual work. Due to
privacy issues, this sharing can be settled by depending on a procedure.

e Before creating the main content, engineering documents and the infrastructure need to
be accomplished and ready for accurate work.

o All of the documents related with the system need to be tracked throughout a revision
based PLM.

IQ 7.2 Data Modules can be added or removed in the process. Did you experience such a
process?

All of the participants answered that during the process, DMs were added, changed and re-
moved. In addition, the Table 4.10 shows the specific answers according to both the roles
of the participants and the classifying the answers in terms of Administrative, Technical or
Business rules categories.

Table 4.10: Data Module Addition and Removal

Administrative Super Users defined that due to the nature of S1000D, DMs can be added
Issues or removed. We also made a lot of correction, addition and removal
during the process.

Business Rules | Super User (Organization 1) stated that relying on the configuration

Issues changes, additions and removals were done in terms of Data Modules.
Technical Authors replied this question similarly as other roles. One of the authors
Issues (Organization 2) indicated about this issue: ...putting up an existing item

is easy but adding something new is difficult because the software re-
quires to define everything in detail in order not to miss out something.
Therefore all of the content and visuals in a Data Module is creating
via assigning a code. When you’re creating something new, you should
control each item not to duplicate or give the same code with a previous
one. It is tiring to ensure this process.

Inferences:
As S1000D based technical publication creation process covers a life cycle management of a
manual, data module addition, removal and modification is normal and inevitable.
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Suggestion:

o The important point is that defining a suitable numbering and management strategy for
Data Modules in order to be flexible for this kind of changes.

IQ 7.3 Content has to be evolved to be compliant with Simplified English requirements of
S1000D. What are your thoughts about this issue?

In order to analyse in what extend, users get benefit from S1000D Simplified Technical En-
glish, we directed this question and get their thoughts by combining the answers in 3 cate-
gories; Administrative, Business Rules and Technical issues which are indicated in the Table
4.11.

Table 4.11: Simplified English requirements of S1000D

Administrative | Super User (Organization 2) stated that habits of people can take some
Issues time to shift the direction to STE and when the system safety is the issue,
forcing STE creates annoyance.

Authors, on the other hand indicated that STE is necessary and should
be used because complex sentences causes ambiguity for the person who
will use the document.

Business Rules | Admin user (Organization 2) stated that the potential removal and in-
Issues stallation procedures sentence patterns are included in BR document, so
they did not live any difficulty on those DMs. However, if the system
features etc. are not included in BR sections, it can be difficult to find
the right words to express. In addition, she described that If there are so
many contractors and sub-contractors in a project similar to this one, in
order to provide consistency throughout DMs, this kind of standard is
very usetul.

Technical Admin users indicated that STE dependent authoring or translation pro-
Issues cess took time only at the beginning. Then the author get used to it and
use with ease.

Authors also accepted that creating content with STE is quite coincide
with S1000D usage logic. Only sometimes with STE expression, it is a
little difficult to fully reflect the information they wanted to express.

Inferences:

In STE, participants claimed that authoring takes more time. In addition, for the installation
and removal procedures, STE is defined in the Business Rules document, but regarding the
system features STE is not defined in Business Rules document. Therefore, providing consis-
tency in those parts would be difficult.

Suggestion:

e S1000D is meaningful with STE, therefore in BR creation phase STE terminology for
both types of Data Modules are need to be also defined.

IQ 7.4 When traditional data is available, it becomes more of a data migration task than
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content authoring task.

All of the users stated that this is a new project and they did not required to migrate data.
All of the content is created from the rough, as a new beginning. In addition, Super User
(Organization 2) explained as an additional information that, ...if data migration will be done,
old data obliged to be transferred to STE as “procedural” or “descriptive” structure. Those
are the major challenges.

Suggestion:

o At the beginning of the Data Module creation, if there is any data migration required
need to be defined.

1Q 7.5 Processing of the CAD data for illustration development is mostly troublesome. What
about your project?

There are no problems reflected to super users from Organization 1 and 2. On the other hand,
subcontractor author from Organization 2 stated that they had problems with the models.
According to S1000D, they need to create isometric views, but they have some older explosion
view files. Therefore, they could not use the old visuals because of isometric requirements.
They formed the visuals from the original solid models again by regarding isometric view.
Opinions of the participants are stated in the Table 4.12 and the findings are below.

Table 4.12: CAD data for illustration

Administrative | Super Users stated that if the solid models are available, problems can
Issues be minimized as new drawings can be produced in the worst case.

Authors indicated that in some cases model files had shortcomings and
some models were not updated, so they had problems with model files.

Business Rules | Some of the participants stated that Business Rules for model identifi-
Issues cation is not sufficient.

Technical Especially authors said they had problems in finding ready-made items’
Issues solid models. Author ( Organization 2) stated their experience as: ...we
are purchasing some of the equipments or components as a package
from abroad, so we did not have any chance to take the solid models for
these items.

Inferences:

CAD Model requirements need to be defined in the Business Rules in detail in order to give
information to all of the contributors and design subcontractors to provide full-functional solid
models.

Suggestion:

e Criticality of the CAD models in the project need to be described to the design depart-
ment. Regarding the rules in S1000D, to provide a full functional CAD models for each
component. a checklist can be implemented to the design department to approve the
models for Technical Publications.
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IQ 7.6 It is critical that the team should be familiar with what are S1000D and SGML/XML
structures. How did you select employee? Did they get training about these issues?

There is no employee selection regarding the XML/SGML structures. Required training is
provided to the assigned team members to be aware of this issue. Participants’ answers are
located in the Table 4.13 and the findings are stated below.

Table 4.13: SGML/XML structure training

Administrative | Super User (Organization 2) stated that by providing a training to the
Issues currently working users, we’ve made them using, authoring, illustrating
according to the S1000D specification, but this requires a long process.
Admin users (Organization 2) claimed there is no such a new recruit-
ment process for an employee have a background about SGML/XML
structures, but all of the existing personnel who will be working for the
project had participated a training about those issues.

Authors indicated that all of the staff responsible for the project had
taken a training about what is S1000D and SGML/XML structures.

Business Rules | Participants did not share any information or opinion about Business
Issues Rules category.

Technical Super User (Organization 1) stated that ...training had been taken about
Issues XML/SGML structures, but it should be considered that there has been
lack of well qualified staff in the project process.

Admin users stated that lack of training is happened, because the staff
working for the project had been responsible for the SGML/XML struc-
tures, so they had some difficulties to solve the deficiencies that they are
very unfamiliar with.

Authors, on the other hand indicated that the previously trained staff
had given them a training about XML/SGML structures to the author
groups.

Inferences:
Because of assigning the project to the existing workers in any company, SGML/XML based
trainings need to be provided because of the structure of S1000D Data Modules.

Suggestion:

e Required training about XML/SGML should be provided for the team members who
will work for those issues.

IQ 7.7 Trainings are required for the team members according to their roles in the project.
Are you happy with the training you got? Is that suitable for you?

While Super User and Admin level trainings are efficient, authors stated that trainings can
be more comprehended. In addition, all of the author users did not take the same training.
Because of unexpected situations, some of the participants of the training could not work for
the project and some of the team members are joined to the team later. They only took an
orientation training and learned to create DMs and authoring via previously trained personnel
as indicated in the Table 4.14 below.
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Table 4.14: Training for the roles of the project

Administrative | Super User (Organization 2) stated that standard trainings are not well-
Issues suitable in this kind of multi-organizational projects. The main contrac-
tor should organize a project-specific training. We participated a project
specific training before starting.

Admin users (Organization 2) claimed that they had taken a project spe-
cific training. There is no role based training concept, but they admitted
that in general the training was enough.

Two of the authors (Organization2) stated that the training was enough
and sufficient, on the other hand, author (Organization 1) claimed that
more role based specific training could be taken.

Business Rules | There is no role based Business Rules training taken.
Issues

Technical All of the participants stated that there is no role based technical training
Issues taken during the progress.
Inferences:

Software and S1000D specific trainings are comprehended enough although they are not
planned for the different roles. BR trainings for the author level or some admin level users are
not efficient at the beginning of the project.

Suggestion:

e Trainings need to be planned not only just at the beginning, but then due to unexpected
conditions, additional trainings can be organized regarding the new requirements.

IQ 7.8 There should be established a team consisting of team leader, project manager, tech-
nical authors and technical publication specialists. Do you have such a team as S1000D
Working group?

All of the participants from Organization 1 and 2 indicated that there is a team but regarding
subcontractor level, they replied as no. In addition they did not have any technical publication
specialist. If there was a consultancy required, the Super Users from both Organization 1 and
2 undertook this task. Participants’ answers for this question is given in the Table 4.15 and
the findings are given below.

Table 4.15: S1000D Working group

Administrative | Super User (Organization 2) stated that in the case of when other disci-
Issues plines of the project is functioning properly; project outputs, meetings
and any kind of requests and supports are sufficient, in our case our
technical publication team was always intertwined and worked with the
project manager.

Super User (Organization 1) also stated they have an internal structure
to lead the project.

While Admin user (Organization 2) stated that they have a structure as
in the question, other admin(Organization 2) replied as no because they
did not have any technical publication specialist.
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Business Rules | All of the participants stated that they do not have any Business Rule

Issues defining a team and the responsibilities.
Technical All of the authors indicated that ...despite our project does not have any
Issues well-defined and assigned team, we were getting the support and work-

ing according to the assigned responsibilities.

Inferences:

Defining a project team and assigning the responsibilities fairly provides each team member
who to ask, who to work with and etc., so all of the team members should be informed about
the “team” and the responsibilities.

Suggestion:

o Clear assignments of responsibilities need to be defined and announced.

IQ 7.9 Business Rules definition is critical. This step consists of which issue will be used and
why, DM Codes, DM types and product breakdown structure tree. Did you work on such a
definition process?

Business Rules is an obligation in S1000D, but it is critical to prepare a well-defined Business
rules document since most of the problems and gaps occurs because of not clarified rules or
“will be defined later” items. Participants agreed on having a BR document but efficiency
of this document is suspended. their detailed opinions are located in the Table 4.16 and the
critical points are stated below.

Table 4.16: Business Rules definition

Administrative | Super User (Organization 2) indicated that Business Rules document is
Issues a condition of S1000D. Therefore, if Business Rules study had not done,
the process breaked down. We worked on this Business Rules definition
process at the beginning. We defined issue number, DM codes, types
and the breakdown structure in general manner.

Authors stated that, they have not been in a team to define the business
rules but the defines rules have been came to them to follow during the
content development process.

Business Rules | All of the participants stated that there are Business Rules according to
Issues the needs of the project even if some of the participants (author group)
did not joined this definition phase. They just implemented those rules
during the technical publication creation process.

Technical Super users described the BR definition phase as follows: ...they formed
Issues those rules by taking the example of a previous study in the aerospace
indusrty. They re-defined the rules by differentiating the previous rules
according to new needs and adopting the new project specific require-
ments. With maintaining the integrity of know-how transfer, this case
also brings some gaps that we could not be aware of at the beginning.
Thereore, if there is any deficit that we have noticed during the pro-
cess, we created Business Rules at that time or revised the rules that we
defined inproperly at early stages.
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Inferences:

Some of the participants joined to definition phase of the Business Rules while the others
are not included or reviewed this process. For an effective rule definition, the members who
will apply those rules in the project is better to review or give an opinion to these rules. In
addition, BR document is very long to be covered by the whole team members but with reg-
ular meetings or shares, related parts with specific level of members need to be compromised
during the beginning of this phase.

Suggestions:

o Super Users and Admin level of users need to review and contribute with their opinions
to the BR Document.
e BR document need to be covered periodically during the appropriate phases in order to
clarify the general rules or (will be defined later) items.
IQ 7.10 Defining the authentications, privileges and describing project and operation proce-

dures in Common Source Database.

Participants stated that authorization is done by super users at the beginning, then they settled
a process proper to their organization as indicated in the Table 4.17 below.

Table 4.17: Defining the authentications, privileges in CSDB

Administrative | Super User (Organization 2) indicated that ...during the authentication
Issues process, Super User creates the project description and makes the role
assignments, Admin users creates Data Modules according to the Busi-
ness Rules and the Author generates the contents in these DMs. This
process had been exactly implemented.

Admin users (Organization 2) claimed that ...the role assignment had
been done properly, but because of the intensive work schedule, we had
to take role both as an author and as an admin user for reviews in most

cases.

Business Rules | Participants stated that procedures which are required to be followed

Issues while working with the database are defined in the Business Rules doc-
ument.

Technical At the beginning of the project, those authentications and privileges as-

Issues signed to the roles in database had been done by the previously S1000D

user organization in the project. Admin User (Organization 2) stated that
... trainings are provided by an experienced company which is working
as an international partner in the project.  After the trainings, other
organizations gained competence to use the database.

Inferences:

In this case, some of the authors need to perform the jobs assigned to admin users. It was
critical that the same person both created the DM and reviewed it, however, even if there is a
lack of employee, the reviewer should not review his/her own DM. There can be able to set a
cross review procedure between subcontractor organizations.
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Suggestions:

e Workload need to take in to consideration while assigning roles and role-gaps should
be replaced or re-defined when separations or changes in members had occurred.

¢ BR definitions while using the CSDB need to be accurate because all of the participants
complained about this subject.

1Q 7.11 Defining in which way or method DMs will be transferred to CSDB and how to set a
review process. How did you define this?

Transfer protocol need to be defined to record Data on CSDB. Participants replied to this
question according to their different methods as indicated in the Table 4.18 and the findings
are located below.

Table 4.18: Defining a method for DMs transferred to CSDB

Administrative | Super User (Organization 2) explained that ...the author role is the first
Issues auditor. Software also provides the ability to control, then the admin and
the super-user has to make last control. We always used an approved
document to transfer to the CSDB.

Super User (Organization 1) stated that they did not have any duty as
transferring data to database because they are working via connecting to
the CSDB in order to prepare DMs. Related engineers who are involved
in the projects are informed via sending the pdf formats of the DMs and
receiving their opinions and implementing the opinions to the DMs.
Business Rules | While Super Users and admin users are stating that the transferring pol-

Issues icy is defined in Business Rules, authors indicated that ...we did not have
any idea about this question.

Technical Admin user (Organization 2) indicated that roles are defined separately

Issues in Business Rules but in practice, both authoring and admin user roles

are done by one person.

Inferences:

During the transfers to the CSDB, all of the roles related with the project need to take their
responsibility which are defined in Business Rules document and all of them should be in-
formed about the process. In this case; although rules are defined about the use of CSDB and
review strategy, in implementation there were some exceptions happened.

Suggestion:

e Business Rules need to be defined clearly about how to transfer DMs to CSDB by
considering both team members, subcontractors responsible for DM preparation who
are not working with direct database connection.

IQ 7.12 Deciding whether Data Modules will have the entire complete procedure or solutions
DM will be given a different set of results. How did you decide on this?

Participants tried to define a way to form DM structures while S1000D defines some of them
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already. At this point users need to create the project specific type of data modules such as
general description of the system and sub components descriptions. Participants indicated
that they defined this content structure during the BR preparation phase as stated below.

Table 4.19: DM Content Structure

Administrative | Super User (Organization 1) stated that ... requirements of the project
Issues had been taken in to consideration while deciding on the procedures in
compatible with the procedures defined in S1000D already in terms of
installation, removal, description, IPC DMs.. Super User (Organization
2) indicated that all stakeholders co-project managers agreed with the
decisions of this question. In general, every action which need to be
taken is given separately in DMs.

All of the admin and author group users stated that this decision is given
during the Business Rules creation phase, we have not been included in
the decision phase, decisions were transferred to us.

Business Rules | Two of the authors from both Organization 1 and 2 stated that they did
Issues not have any idea about how and who had defined DMs. They did not
informed about DM related Business Rules. On the other hand, author
from (Organization 2) stated ...we are given a set of example DMs from
another project and according to this samples, we prepared our own
DMs. In DM structures we firstly define what to do and then what to see
about the component or equipment. If there is any test procedure in an
Installation DM, we referred it to a new test DM in existing DM.
Technical As a technical approach, DM structures are listed in Chapter 2.2.3.2
Issues Data Module part which are mentioned in S1000D. Therefore, projects
need to consider those procedures and need to tailor those DM types to
their requirements. In some cases, some procedures can be duplicated
in different DMs. Those implementations need to be controlled and all
of the content should be organized regarding the DM types.

Inferences:

According to the specific needs of the project. DM content need to be defined for example
if the DM will fully covers the changing a specific equipment or one DM will describe the
removal information of that specific equipment and another DM will mention installation of
the equipment to the system.

Suggestion:

e DM content for the procedures need to be defined in BR document in terms of in what
extent it will cover procedures. One DM may contain the whole procedure or multiple
DMs may include the same procedure by dividing it.

IQ 7.13 Defining an approval mechanism for DMs by deciding that DMs will be transferred
to CSDB after or before the approval. If DMs are transferred before the approval, what will
be the process for the confirmation? Therefore, depending on this decision, did you identify
a revision strategy?

Revising the Data Modules in CSDB is a flow process for the authors, admin and super users.
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As indicated in the Table 4.20 below, the Business Rules also stated a method for the revision
of the DMs.

Table 4.20: Approval Mechanism for DMs transfer to CSDB

Administrative | Super User (Organization 2) stated that the approval process was used
Issues after being transferred to Database in order to keep the whole revisions
related with a publication.

Admin users (Organization 2) indicated that ...in order to prevent any
DMs’ revision not getting delivered to the customer, the DMs were de-
cided to be approved just prior to the delivery phase. Thus, any revision
of the DM change is done on the revision delivered to the customer.

Business Rules | According to the responses of the participants, revision strategy need to

Issues be defined in Business Rules document.
Technical In the technical aspect, approval mechanism for revisions of a publi-
Issues cation need to be set and authorized according to the roles in the ap-

plication level. Not only defining a method for revision of DMs and
approvals, but also operating this technique in implementation is very
critical.

Inferences:

Regarding the main contractors business rules about revision strategy, contractor may decide
on increasing the revision of the publication for each customer delivery. On the other hand,
subcontractors may use a different strategy while delivering DM packages to the main con-
tractor. This depends on the project structure and decisions.

Suggestions:

o For areliable revision record strategy, all of the DMs which are approved by the related
roles need to be transferred to CSDB but the revision strategy of the company may
differ from subcontractor to subcontractor or main contractor.

e The point is that, all of the major changes need to be recorded differently as a new
revision in the database. There should not be any local copies of DMs.

1Q 7.14 The project group will need to meet at regular intervals to discuss problems and
progress. This is important as this is where everyone will learn what mistakes to avoid for the
next project. Did you have any sharing platform or mechanism for the lessons learned?

While some of the participants indicated that there was a lessons learned mechanism available
during the first phase of the project, some of them answered as no. This is because of assuming
the lessons learned mechanism as a brainstorming or experience sharing meetings. However,
we are asking for a recorded and announced lessons learned sharing which has an official
platform. Therefore, the detailed answers and thoughts from the interviews are indicated in
the Table 4.21 and related inferences and suggestions about the question are stated below.
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Table 4.21: Sharing Mechanism for Lessons Learned

Administrative | Super User (Organization 2) stated that entire Technical Publication

Issues team took part in this meeting process till at the beginning.
Super User (Organization 1) admitted that ...we have no such a sharing
platform officially.

Business Rules | Super User (Organization 2) mentioned that Business Rules were car-
Issues ried by the support of admin and with management of Super User.

Author (Organization 2) stated that ...there is no mechanism to define
lessons learned. They were attending all of the meetings till the begin-
ning in order to solve the problems experienced during the project and
define a way to follow, but those meetings were random sessions and
there is no lessons learned mechanism to collect those experiences for

the future projects.
Technical When analyzing the project process, there is no technical infrastructure,
Issues official lessons learned mechanism or platform exist.

Inferences:

Super user thought that this process is an unofficial sharing in the meetings about the usage of
BR, but the point is that the experiences need to be recorded officially and creating a mech-
anism for the project team to share and record all of the positive and negative experiences
especially implementing Business Rules.

Suggestion:

e Lessons learned mechanism for both experienced issues and practical ways on how to
do a specific item need to be recorded and transferred to both the team members, all of
the contributors of the project and the upcoming projects later.

IQ 7.15 Throughout the whole process, decisions taken should be announced to the whole
team, everyone should know about the operation. Project team should know who to ask for
support, this mechanism need to be also defined. How was the support, process work flow
and decision sharing?

Table 4.22: Decision Announcement and Support

Administrative | Super User (Organization 2) indicated that ...this process was conducted
Issues through official project meetings, department meetings and in-person
meetings.

Admin users (Organization 2) stated that admin and other officials
are transferring the relevant information on recent developments to all
project staff.

Author (Organization 2) indicated that ...the required support is only the
main contractor department in the defense company. We did not have
any decision authority.

Business Rules | All of the Authors indicated that they did not have any information about
Issues this issue. It is obvious that there is no announcing mechanism and
defined professional support roles or competent authority in the project,
so the support is limited with the BR transfers during the meetings.
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Technical In Interview Question 2, admin user from subcontractor role of Organi-
Issues zation 2 stated that ...at the beginning of the project, we did not know
who to go for support although we joined a comprehensive training and
we are in subjection to the main contractor of the defense company side
of the project. After living license and software related problems, neither
this defense company nor the company we got training did not aware of
our problems, finally a distributor of the software infrastructure of our
S1000D tool had tried to solve the problems. During this process, we
had a lot of timing problems and disconnections with this third party
company. 1 think that it would be better to work with our IT department
to get support. For this project, some officers from IT department of the
defense company can be assigned for S1000D specific support mecha-
nism and can be trained on their jobs while we are getting the training.

Inferences:

For technical support concept, only the main contractors became the consulted corporations
and for the software issues, the distributor company of the software is responsible for the sup-
port. But there was no information given to all of the contributors in the company about the
support authority. Most of the different departments tried to solve their problems by them-
selves or asking to the main contractor.

Suggestion:

e Support mechanism need to be defined and assigned to a specific groups or companies
at the beginning by announcing this information to all of the project contributors. In
addition, it is also beneficial for large-scale and privacy critical companies to create
their own consultant groups in the company to get immediate support when required.

IQ 7.16 Business Rules should be transferred to subcontractors and expected content or struc-
ture need to be defined. Is there any sub contractors in the Project? Did you share BR?

Table 4.23: BR transfer to Sub-Contractors

Administrative | Super User (Organization 2) stated that everyone involved in the project
Issues need to have the BR document and it is inevitable to use this document
as a guide.

Admin users and authors indicated that BR document is shared with all
of the stakeholders.

Business Rules | All of the participants approved that BR transfer to sub-contractors is

Issues done in the project.
Technical BR definitions limited some of the existing infrastructure and some of
Issues sub-contractors needed to adopt S1000D BRs to their jobs.

Inferences:

BR transfer between all of the sub-contractors had been done via meetings. By this irregular
meetings, some of the unclarified issues became clear. At that point, in some cases some of
labor loss occurred because of late clarifications of the issues. Regarding the professional
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support, role identifications and support authorities were not clear and people did not know
who to go when having any problem. Taking support from an outside consultant company
need to be evaluated in terms of efficiency.

Suggestions:

o While transferring BR document to sub-contractor companies or divisions in the same
company, the main contractor need to define the support mechanism in terms of tech-
nical infrastructure, software problems or detailed know how in implementation of
S1000D.

o At the beginning of the project, selected team members need to be assigned to those
required support roles and need to be trained according to their specialized field to
prevent time loss and security gaps.

IQ 8. Do you have any other experience or critical situation which makes sense in terms of
S1000D dependent process improvement?

Table 4.24: Experience or critical situation for S1000D dependent process improvement

Administrative | Super User (Organization 2) stated that, according to his experiences
Issues S1000D Specification itself is already a general process itself; but only
by preparing a project specific BR Document indicates the full rules
to create a technical publication. Defining an additional process will
be just the summary, detail of the work is project specific, so it cannot
be defined as a general process. In addition, he continued ... during
this project, our international partner had an experience about creating
a BR document, so we based our rules on this previous example and
change the rules according to our project.

Admin user (Organization 2) indicated as a critical issue that ...the BR
Document and the Tasks required to be well-defined at the beginning. In
addition, practical training is important for everyone who will take part
in the process.

Authors stated that they experienced some difficulties due to limitations
in the use of S1000D. After passing these kind of difficulties, by pro-
viding the flow of information to all project team, they can be prevented
from spending time with the same problems. It must be said that they
were using this technique and this facilitates their work.
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Business Rules
Issues

Super User (Organization 1) indicated that ...it is very critical that the
internal company processes and engineering documents should be de-
fined according to those requirements stated in S1000D.

Admin Users stated that Business Rule identification document in accor-
dance with the project is very important, need to be sufficiently detailed
at the beginning of the project. This document is to be well prepared,
especially for multiple projects, the contractor’s labor losses in future
periods, and therefore greatly reduce the problems.

Authors stated that ...after experiencing on a project, some of the issues
become more clear. In the first project as we were amateurs therefore we
had problems. Details are thought out well, but in order not to perform
error, the software used for the CSDB connection and management has
a very low usability. Performing an error in the name of the program
used a very thought-out details, but there are not enough of much use.

Technical Author (Organization 1) gave importance to the point that ...at the begin-
Issues ning of the project, engineering, design and technical publication work
group should be participate a project and S1000D specific training as a
joint group and how to work with each other should be explained.
Inferences:

Project specific Business Rules and practical training is critical. Information flow about im-
plementation of S1000D throughout team members and lessons learned mechanism is crit-
ical to share. In addition, engineering documents and working principles between design,
project, engineering, production and technical publication work groups are not compatible
with S1000D in this case.

Suggestions:

e Project specific BR document and S1000D dependent process work flow need to be

defined and reviewed by all of the project working groups as design, engineering, tech-
nical publications, project management and support departments and also subcontractor
companies.

Regarding the international implementations of S1000D, large-scale companies had a
strategy about S1000D usage and documented their rules as; for example X Company
Business Rules in order to share those rules with the potential sub-contractors. While
deciding on a project sub-contractor, those companies evaluated the potentials accord-
ing to their ability to adopt the defined BRs to their own processes. Therefore in Turkey,
our case has two main industries and two large-scale companies which need to have a
S1000D strategy and company specific Business Rules.

Another option to lead the defense and aerospace industries in this kind of military
projects, Undersecretariat of Defense need to work on and define National Military Or-
ganization level Business Rules. With the help of those general concepts, organizations
should also create their own Organizational Level BRs. Having a common strategy
as a nation brings consistency between different industries in this country. Moreover,
adoptive and guidance resources can be constituted and inspections can be conducted
via related main organization.
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1Q 9. Do you believe that using S1000D as a specification in your TM creation project is nec-
essary or beneficial? How this specification is implemented, whether as an obligation or not?
What do you think about the fact that S1000D is the internationally accepted specification for
technical publications?

Table 4.25: S1000D is necessary or beneficial?

Administrative | Super User (Organization 2) commended on this issue as dependent on
Issues the intended use, this specification can be better to use, but its not very
practical. It is very difficult to conduct a project only with correspon-
dence process especially in international projects with different coun-
tries. All stakeholders should work very close, but Turkish language is
not supported by the specification. ...It would be better to take S1000D
as reference and use Standard Numbering System and the structure of
the specification. He also indicated that ...if the same equipment is used
both in one project and another, the documents created once can be used
multiple times. On the other hand, if the equipments are produced in the
process of integration for different contexts and purposes, then again re-
effort needs to be spent to re-use them. Everything is not practical as it
was said, processes may take time for many years and project schedules
should be considered. In addition, he indicated that there need to be
so many citations in documents and references, so IETP output makes
sense, but it is not useful in case of a hard copy. S1000D is more suitable
for the production of interactive document. Regarding printed copies of
the documents to be used; as labor, restrictions and other reasons,it is
not eligible. S1000D practice is helpful. However, there are some lim-
itations. Applications can be used if it has more advanced structure.
Because S1000D makes creating technical publications more easier, so
it is acceptable for this kind of work all over the world,but the standard
can also be developed.

Business Rules | Super user (Organization 1) stated that ... S1000D is beneficial and nec-
Issues essary for this kind of multi-nations projects. I thought it should not be
mandatory. In the light of the technological developments, it can be ac-
cepted as the default standard for technical publications in the future.
Admin user (Subcontractor of Organization 2) stated that ...regarding
the multi-national or partner and large scale projects, SI000D is nec-
essary for the management of Data and integrity of the documents.

Technical Admin user (Organization 2) indicated that ...it is suitable for interac-
Issues tive technical manuals; but the focus is print out materials, labor loss
and limitations prevents the specification being an effective solution.
Author users are also agreed on that the specification is beneficial
for collaborative and large-scale projects, however, they indicated that
the worldwide accepted specification may be the improved version od
S1000D in the future because some limitations and modifications need
to be arranged in the specifications’ current version.

Inferences:
Participants evaluated the S1000D specification as beneficial in general in terms of the data
reuse, data exchange, sharing and management features. They indicated that there are so
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many S1000D dependent tools for creation technical publications according to the selected
versions. Technological improvements and specifications’ being a developing structure which
has a serious support mechanism at the background makes S1000D a well-known and world-
wide accepted specification for technical publications utilizing a common source database.
On the other hand, there are some limitations exist in current and previous versions that may
be minimized or modified in later versions. Those challenges are stated as tools’ and doc-
uments’ integration with other formats and contexts, change in the standard in short terms,
IETP friendly structure and technical limitations.

Suggestions:

e S1000D need to be improved according to the limitations that participants mentioned
in the answers in interview question 9.

o All of the participants stated that S1000D is beneficial and can be suggested as a techni-
cal publication standard regarding multi-national, cooperative and large-scale projects,
but it cannot be stated as mandatory because in some cases, using S1000D may not be
beneficial and meaningful.

o Cost-benefit analysis and feasibility studies can be conveyed before deciding to imple-
ment S1000D in a project if there is no contractual obligation.

4.2 Summary of the Findings

According to the interviews, we had summarized the participants’ replies as inferences de-
pending on each question and listed some suggestions for those inferences. In this part, we
collected all of the suggestions and listed them in this part of the chapter. For some of the in-
terview questions, participants replied in the same manner or may make the same suggestion
for different issues. Therefore, we eliminated all of the suggestions and inferences to take core
concepts and critical points to criticize via comparing previous studies in Chapter 5. The core
concepts and suggestions gained from the replies of the participants from semi-structured in-
terview are indicated according to the categorization below. Those findings are also reflecting
the discoveries and answers of the research questions that we indicated in Chapter 1. Find-
ings, suggested work-flow and future work topics are providing the arguments about research
questions in a wide-ranging manner.

Business Rules Definition:

e S1000D issue needs to be selected according to the requirements and the foresight about
the project by the managerial level.

e Business Rules, how to implement those rules and get the update rules during the pro-
cess need to be informed to all of the project team members by giving importance to
the issues according to their roles. A general S1000D BR training is stated as not effi-
cient for the later stages. BR Trainings and periodical meetings need to be organized to
discuss unclarified issues and announced at the beginning of the project.
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For the BR support, project management need to assign this BR support task to the
selected team members in each department or subcontractor as a contact point. In most
cases, this task remains to the main contractor or consultant company and this may
bring time loss, accessibility and privacy issues. Therefore, depending on an external
company cannot solve the problems every time and companies need to have possession
of BR Support representatives in each organization. Training requirements of this BR
Support Representatives is mentioned in Training part. Support issue is discussed in
Chapter 5, in terms of comparing challenges with the previous study.

Support mechanism need to be defined and assigned to a specific groups or companies
at the beginning by announcing this information to all of the project contributors. In
addition, it is also beneficial for large-scale and privacy critical companies to create
their own consultant groups in the company to get immediate support when required.

ATA numbering and DMC strategy should be defined and shared with each of the team
members with BR trainings at the beginning. A platform can also be beneficial to an-
nounce BR and ATA numbering updates etc. The important point is that a suitable num-
bering and management strategy for Data Modules brings flexibility for later changes.
This suggestion is also considered as Sharing Issue and mentioned also under that topic.

Data exchange procedure need to be described in BR document at the beginning and
should be implemented in a pilot DM for figuring out the challenges at the beginning.

System breakdown structure need to be defined considering all of the configuration in
order to related to a Data Module Code and announced to all of the team members in
different roles. This brings increasing the control mechanism.

S1000D is meaningful with Simplified Technical English (STE), therefore in BR cre-
ation phase STE terminology for both types of Data Modules are need to be also de-
fined.

Criticality of the CAD models in the project need to be described to the Design De-
partment. Regarding the rules in S1000D, to provide a full functional CAD models for
each component. A checklist can be implemented to the design department to approve
the models in compatible with S1000D for Technical Publications.

Business Rules need to be defined clearly about how to transfer DMs to CSDB by
considering both team members, subcontractors responsible for DM preparation who
are not working with direct database connection. DM content extension is also clarified
if any procedure is given by a one DM or multiple DMs by dividing the steps.

Regarding the international implementations of S1000D, large-scale companies had a
strategy about S1000D usage and documented their rules as; for example X Company
Business Rules in order to share those rules with the potential sub-contractors. While
deciding on a project sub-contractor, those companies evaluated the potentials accord-
ing to their ability to adopt the defined BRs to their own processes. Therefore in Turkey,
our case has two main industries and two large-scale companies which need to have a
S1000D strategy and company specific Business Rules.

Another option to lead the defense and aerospace industries in these kind of military
projects, Undersecretariat of Defense needs to work on and define National Military Or-
ganization level Business Rules. With the help of those general concepts, organizations
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should also create their own Organizational Level BRs. Having a common strategy
as a nation brings consistency between different industries in this country. Moreover,
adoptive and guidance resources can be constituted and inspections can be conducted
via related main organization.

Business Rules Implementation Process:

e Working in collaboration with design and other related department need to be provided
to obtain complete and workable models. Therefore, processes should be defined and
working principle documents need to be updated regarding S1000D requirements in
both design and customer documentation managements. Reaching the resources that
S1000D requires in the project should also be defined as a process and related depart-
ments/companies need to agree on that process.

e The use of S1000D Specification need to be comprehended at the same manner in a de-
partment or company, so in order to eliminate the gaps, processes need to be defined by
complementing each other from the System Requirement Analysis phase to Customer
Documentation and Technical Publications.

e Team member replacements and separations need to get in to consideration during the
project in terms of work load. Precautions should be planned at the beginning for these
situations.

o All of the documents related with the project is better to be tracked throughout a revision
based PLM.

e S1000D need to be improved according to the limitations that participants mentioned
in the interviews.

o All of the participants stated that S1000D is beneficial and can be suggested as a techni-
cal publication standard regarding multi-national, cooperative and large-scale projects,
but it cannot be stated as mandatory because in some cases, using S1000D may not be
beneficial and meaningful.

o Cost-benefit analysis and feasibility studies can be conveyed before deciding to imple-
ment S1000D in a project if there is no contractual obligation.

Training:

o In our case study, Super Users, Admin Users and one of the Author users had partici-
pated BR workshop. But BR description training does not arranged for the author and
technician groups. All of the roles need to take the relevant training before the project.
Author and lower level team members need to be informed about the BR definitions
related with their jobs.

e Trainings need to be recursively repeated in order to fill the gaps after the first general
training phase.
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o There might be training needs at later stages or on the job implementations need to be
organized to cover the updated business rules or high level decisions need to be trans-
ferred to the author group in order to provide consistent working strategy and prevent
labor loss.

e Required training about XML/SGML should be provided for the team members who
will work for those issues.

o Trainings need to be planned not only just at the beginning, but then due to unexpected
conditions, additional trainings can be organized regarding the new requirements.

XML / SGML:

e In spite of the fact that team members may have lack of technical knowledge about
XML/SGML or software used for S1000D dependent TM creation, those requirements
should be detected and eliminated by training supports or role replacements before the
project starts.

Common Source Database:

e Database system need to cover all of the contributors to prevent manual work. Due
to privacy issues, this sharing can be settled by depending on a procedure and role
authorizations.

o At the beginning of the Data Module creation, if there is any data migration from a
previous or current another project available need to be defined.

o All of the major changes need to be recorded differently as a new revision in the
database. There should not be any local copies of DMs, interoperability on DMs be-
tween departments or companies may split at this situation.

Lessons Learned / Sharing:

e Mechanisms similar as Engineering Review Board (ERB) need to be provided to both
contributors which includes all of the changes and updates in all contributors’ side. SNS
should be clarified in detail at the business rule definition phase and tailoring/matching
between companies need to be tried on small units before the main integration.

o In some cases, different companies or departments may have sharing platforms separate
from each other which causes irrelevant processing, so for all of the contributors in a
project, there need to be a major sharing platform for all of the discussions, experienced
problems, solutions and lessons learned in a project. In addition, there can be any intra-
organizational level sharing either to discuss internal issues.

e Lessons learned mechanism is better to be a contributor’s sharing platform which is
improved by the real challenges’ solutions approved by the admin or super user level
roles. This platform should also be shared by the sub-contractors and provide them not
to live the experienced problems again till the beginning of the project.
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e Regarding the opinions of the participants, Lessons learned improvements and BR deci-
sions should be updated in periodical meetings during the project development process,
changing,improved implementations or innovations can occur during the progress be-
cause the project life-cycles’ have very long term.

o [essons learned mechanism for both experienced issues and practical ways on how to
do a specific item need to be recorded and transferred to both the team members, all of
the contributors of the project and the upcoming projects later.
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CHAPTER 5

COMPARISON, CONCLUSION and FUTURE WORK

In this chapter, findings are analyzed and compared with semi-structured interviews and pre-
vious related studies in Section 5.1. In Section 5.2, with the help of this comparison and
contrasting issues process work-flow was suggested regarding the needs in a specific defense
company depending on S1000D.

5.1 Comparison of Findings with Previous Studies

According to Blais et al. (2010); their structured interview results in ”Should S1000D be
Required by the Department of Defense?” study showed that there are some benefits and
challenges that the interviewees mentioned. They grouped the opinions of the interviewees
under 4 main categories, namely:

(1) benefits experienced from using S1000D; (2) challenges or issues experi-
enced in the use of S1000D; (3) whether DoD should require the use of S1000D
and (4) actions DoD must be prepared to take if the decision is made to require
the use of S1000D. (p.19)

In this study, the interview questions are more specific regarding the S1000D process experi-
enced in single case study when comparing with the previous study. We had directed 9 main
questions and 19 probing questions to collect experiences and thoughts of the participants.
We summarized the findings by categorizing them into main issues mentioned in Chapter 4.2.

Considering that previous study, our semi-structured interview results are parallel to some of
the previous findings. In addition there are also some contrasting issues between our study and
the previous one. In this part, we stated those issues by depending on those semi-structured
interview inferences.

Firstly, Blais et al. (2010) indicated that the primary gain experienced from using S1000D is
Data Reuse. They stated the following:

...the pieces of information that you create in S1000D are very small pieces
of information that are referred to as data modules. What this means is that these
small pieces of information can be reused in multiple contexts, multiple scenarios
throughout a range of systems, platforms, or weapons systems. (p.19)
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In our study, participants also admitted that reuse of Data Modules was very critical in the
process (Inferences from Interview Question 9). In order to provide Data Reuse benefit in
S1000D, Data Module Codes need to be given according to the Standard Numbering System
structure and System Breakdown Structure. Data Module content management is also very
critical to reuse it. Depending on the results, Data Module content clarification is very impor-
tant to decide while Business Rules definitions and sharing the information with contributors
and sub-contractors at the beginning of the project. This strategy increases or decreases the
Data Module reuse percentage both in the same system project or in another one which uses
the same equipments or parts.

In addition, results from Blais et al. (2010) denoted that data exchange and data sharing are
also benefits of using S1000D in technical publication creation process. Similarly, S1000D
indicates that Data Exchange is one of the important features of the specification, on the other
hand; 