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Preface  

This report offers a detailed account of the graduation project for the Software 
Technology program on behalf of the Eindhoven University of Technology and the Stan 
Ackermans Institute. This project was carried out in the Research and Development 
department of Océ-Technologies B.V., a company that designs, develops, and produces 
professional printing systems, over a period of nine months from January until 
September 2014. 

The project’s goal is to investigate on solutions to the problem of providing controlled 
Technical Information to the Service Technicians. The delivered Information should be 
under the control of the regional Headquarters and available to different types of 
devices. This report contains the design solution as well as a description of the process 
that led there. Therefore, in addition to the new design, the domain, project management 
conclusions, and retrospective are explained in corresponding Chapters. 
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Executive Summary 

Océ is a Netherlands-based company that develops, manufactures and sells printing and 
copying hardware and related software. The offering includes office printing and 
copying systems; production printers and wide format printing systems for both 
technical documentation and color display graphics. The technicians use the 
information of Technical Service Manuals when they provide service support for a print 
system, thus the infrastructure of managing and distributing them is important for the 
company. 

The infrastructure for context-dependent distribution of technical manuals demands the 
appropriate functionality in order to manage the releases of the Technical Service 
Manuals, to apply filtering preferences, and to distribute them to the technicians. The 
Master Data portal, through which the approval of released manuals will happen, must 
be designed and integrate with the infrastructure. The process that the infrastructure 
supports is responsible for integrating with the current technical service manuals 
publishing mechanism. It also takes care of creating variations for each manual and of 
broadening the access channels to the technicians. It provides an alternative to the 
current ‘single release per manual (to a single channel)’ distribution method. 

Improving the service working methods to deliver the customers high print system 
uptime is a key business driver for the company. The improvements that this project is 
investigating are 

 To broaden accessibility to the service information. The technical manuals 
should be accessible by a technician through a variety of devices (pc, laptop, 
tablet, smartphone and the print system) and should be up to date. 

 The customized compilation of the technical manuals. The technical manuals 
consist of generic technicians’ content, modifications and partslist. Each RSHQ 
(Regional Sales Headquarters) should be able to approve through the Master 
Data portal which elements of the modifications and the partslist will be 
released for the technicians of that region, while the generic content will be 
accessible to all the technicians. 

These features are missing from the current infrastructure. 

The report presents the design of a solution to the above issues. The solution consists of 

 The analysis of the problem and a proposed software design that fits to the 
stakeholders’ responsibilities, while it is coping with the limitations and the 
restrictions of the Technical Manual release format. 

 The results of the research of the accessibility expansion that would allow the 
service information to be viewable under multiple generic devices, and the 
options to provide accessibility to specialized hardware with specified 
characteristics. 
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The design and the results were the outcome of the interaction with the project’s 
stakeholder, and the analysis of their requirements. The results contain evaluated 
options on possible choices and were chosen based on criteria of ease of use and 
feasibility of the solution.  

In order to provide a proof of concept, a prototype was implemented based on the 
proposed architecture. The prototype used to prove the technical feasibility of the 
solution and used for demonstrating the idea of the proposal to the stakeholders. 

The ‘infrastructure for context-dependent distribution of technical service manuals’ 
project was the first feasibility analysis towards the extension of the manuals 
distribution. A new infrastructure is proposed with proved feasibility. Hence, it is 
suggested to be used as the initial guide during the up-scaled implementation of the 
infrastructure, which will regulate the technical details and will integrate with the rest of 
the company’s infrastructure. 
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1.Introduction 
Abstract – In this chapter, the context around the IDTM project as well as related 
information are described. This information aim to provide the terms that will give the 
reader a better understanding of the rest of the report. 

 

1.1    Context 

Océ makes production printers for commercial environments, in certain cases requiring 
24/7 support, from which data is securely gathered for service purposes. To deliver 
customers high print system uptime, improving service working methods has become a 
key business driver. To accomplish this, Océ wants to provide the service organization 
with adequate access to information/documentation and tooling anytime, anywhere, 
with any device. 

Océ currently has a data warehouse with information about its machines (print systems) 
in the field. Some of this information is accessible by a service technician, some is 
usable at a print system, and some by Service HQ for support and product improvement. 
Due to the diversification of the service field force, the harmonization of service 
information and tooling becomes more challenging. 

The servicing information is compiled in the form of a digital Technical Service Manual 
(TSM). The TSM is delivered to the Technicians and it is the must-have service tool 
which contains all the necessary details and guides. The TSM content is constantly 
updated to include the latest information, corrections, clarifications and hardware 
upgrades. 

The TSM consists of text, images, links to tests, and pdf files with information that 
guides the servicing process. The format of the TSM when it reaches the end user is 
HTML. The Field Service Technicians (FST) or Call Screeners (CS) use the manual 
when providing service support for a print system. 

TSMs are not available yet at different endpoint devices that the technicians may use. 
Now only in a broader context of redesigning and reevaluating the current service 
tooling (including applications) and way of offering service information, an improved 
release of this information and tooling becomes crucial. The future expectations that 
this project is dealing with are about the improved representation and the controlled 
distribution of the TSM. 
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Figure 1 – All points of technical service. 

 

The goal is to come to solid guiding principles in terms of architecture and technology 
for providing accessibility to online information on different devices, based on a new IT 
infrastructure, within the constraints of the IT & Service landscape. The project goal 
includes the realization of a prototype demonstrating these architecture principles with a 
real life case. 

 

 

1.2    Outline 

This report is organized in the following chapters.  

• Chapter 2: “Stakeholder Analysis” presents the identified stakeholders. The main 
stakeholders for this project were identified in the early phase of this project based 
on different points of interest for the IDTM. 

• Chapter 3: “Domain Analysis” describes the context around the IDTM and important 
related information about the TSM. This information aims to provide the terms that 
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will give the reader a better understanding of the Problem Analysis section and the 
rest of the report. 

• Chapter 4: “Problem Analysis” gives the overview of the problem, a more detailed 
analysis of the situation and the expected outcome of this project. 

• Chapter 5: “System Requirements” presents the gathered requirements of the project 
and information that directly or indirectly relate to them. Following this, the 
important scenarios that concern the IDTM are described. 

• Chapter 6: “System Architecture and Design” describes the overall architecture of 
the new IDTM infrastructure. The two main topics that introduced in the problem 
description section are analyzed while some important design decisions are 
presented. 

• Chapter 7: “Implementation” describes the implementation approaches of the design 
during this project. The role of the implementations was mainly to prove the 
feasibility of the design and to discover pitfalls that would retrigger the architecture 
decisions and used as input for design refinement.  

• Chapter 8: “Future Work” describes the future steps that Océ can follow as a result 
of this project. 

• Chapter 9: “Conclusions” summarizes the results of this project. The main outputs 
on the problem analysis, on the IDTM architecture and on the UI portability.  

• Chapter 10: “Project Management” presents an overview of the project management 
techniques used in this project.  

■ 
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2.Stakeholder Analysis 
Abstract – In this chapter the identified stakeholders and their interest to the project are 
mentioned. The main stakeholders for this project come from Océ and in coordination 
with them the project’s requirements were defined.  

 

2.1    Introduction 

Stakeholders in the IDTM context are R&D, Service organization and ITC that will use 

the online facilities and the infrastructure, and Corporate IT that will design and host the 

web service and the infrastructure. The requirements of the project were formed and 

refined together with the stakeholders. 

 

Table 1 – List of Stakeholders 

 

R&D Océ R&D Organization 

Corp.IT Océ Corporate IT Organization 

ITC Océ International Training Center 

Service Org./S&S Océ Service Organization 

 

Furthermore, as this project is in collaboration with Stan Ackermans Institute (SAI) and 

Eindhoven University of Technology (TU/e) and concludes the Final Project for the 

PDEng diploma, TU/e is also considered a stakeholder. 

 



 

- 6 - 

2.2    Stakeholder approach 

The stakeholders participated and influenced the progress of the project in every phase 

of the project (requirements gathering, definition of the architecture, implementation 

phase). Some stakeholders were approached multiple times in the iterations of the 

project phases. 

The first two months of the project were focused on the definition of the problem. 

During that period the stakeholders were approached separately and gave input in order 

to analyze the problem, to defining the requirements and to set the project’s target. The 

architecture that would fit the project requirements was structured after iterative 

meeting with Corp. IT and R&D. When the results of these meetings were mature, the 

rest of the stakeholders were approached in order to get verification from all the 

different sides. Meetings on specifics topics were arranged during the whole project 

period for issue which were affecting a certain stakeholder, or when a certain decision 

had to be taken. 

 

 

2.3    Company Stakeholders 

 

2.3.1.  Océ R&D Organization 

Océ Research and Development Organization, which is based in Venlo, develops and 
engineers new products and solutions. 

The current project was proposed by Océ’s R&D organization and is part of the 
development for the future “Service Tooling & Documentation” that is expected to be 
released in the coming years.  

This is the main stakeholder and represents the company supervisor. 

 

2.3.2.  Océ PPP Service Organization 

The Océ PPP Service organization has regional and national departments and is 
centrally coordinated by the service organization that is based in Venlo. Main 
responsibility of the organization is to provide service support for the company’s 
products. The Service Technicians are directed by the Service Organization. 
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The Océ Service Organization (S&S) serves the role of the User of the project’s 
product. The field technicians and the call-screeners, who are going to be the end users 
of the product, are representedby the PPP Service Organization. 

 

2.3.3.  Océ Corporate IT Organization 

Océ Corporate IT (Corp.IT) is also based in Venlo and is responsible for providing and 
maintaining the company’s IT services. In the context of IDTM, IT is assigned to 
develop, host and provide the IT infrastructure of the company’s services. 

The IDTM project will be used as a prototype for a deployment expected to be 
performed in coming years. Océ Corp.IT is going to use the prototype as a basis to 
engineer and host the solution in the future. 

Corp.IT has the additional role of the content provider as a proxy between ITC and the 
end user of the TSM. They are receiving TSM content from ITC, manage it and process 
it, and then deliver it to the end user. They do not aggregate or manipulate the TSMs. 

The project requirements originating from this stakeholder are related to the technical 
details and the design decisions. 

 

2.3.4.  Océ ITC Organization 

The Océ International Training Center is based in Venlo. Its main responsibilities are to 
provide training to Service Technicians, and to create and maintain the Technical 
Service Documentation. 

The Océ International Training Center is the initial content provider (single central 
source of the TSM content). The organization’s responsibilities include the creation and 
updating of TSMs. In addition to maintaining TSM source content, it holds the 
responsibility of delivering TSM releases to Corp. IT. It is not possible to acquire 
different releases, except the latest published one. The updates of the TSM content are 
pushed to the Corp IT infrastructure when changes occur, which is in certain cases on a 
daily bases. 
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2.4    Stakeholders’ concerns 

Table 2 lists the stakeholders accompanied by their relation to the project. 

 

Table 2 – Stakeholders and Concerns 

 

Name Role Relation to the product 

R&D Develops the new Information and 
Service Tooling (in cooperation with 
Corp.IT and S&S). The project is a 
piece in the puzzle of this software. 

Product Owner 

S&S Product User It will use the TSMs 

Corp.IT It will host the web service in the 
future. 

It will upscale and engineer the 
project’s prototype 

ITC Content Provider Content Provider 

■ 
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3.Domain Analysis 
Abstract – In this chapter, the context around the IDTM and the TSM are analyzed. 
Emphasis is given to the future vision of the IDTM in relation to the current situation. 
This information aims to provide the terms that will give the reader a better 
understanding of the rest of the report.  

 

3.1    Introduction 

The chapter introduces the domain and the main problem of the IDTM project. In the 
next paragraphs the reader can learn about the concepts that are guiding the problem 
analysis and the architecture. 

Firstly, information on the TSMs and topics related to the distribution workflow are 
presented. 

Later, there is a description of the company’s structure and the latest changes that 
reflect to the business use cases. The reader is presented the current situation and the 
desired future situation. 

 

 

3.2    About TSM 

 

3.2.1.  TSM Content 

The TSM is the main entity of the IDTM project. The servicing information of the print 
systems is organized and compiled as a TSM. TSM is the main tool for the Technicians 
that provide servicing to the print system.  

Each Océ print system has a type (Model Series) and the TSM is for each of these types. 
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3.2.2.  TSM’s Logical Categories 

 

                             

Figure 2 – TSM contents. 

 

Content identified to be on the following logical categories: 

 Generic Technicians Content: includes TSM information that applies to all 
regions. That part contains generic servicing information about every print 
system of the same model-configuration and should be served to the technicians 
of every RSHQ. The information on that section is not depending on the 
availability or release control of the parts of a region. 

 Modifications: includes TSM information that is related to a specific print 
system modification. Only regions that support that modification should have 
access to this part of the TSM. A technician should view only the modifications 
that are supported by his or her RSHQ. 

 Partslist: is the list of the compatible hardware parts for the print system. The 
partslist is embedded in the TSM. The partslist of every region can be unique. 
The technician should view only the partslist of his or her RSHQ. 
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Figure 3 – TSM sample page: Generic TSM content. 

 

 

Figure 4 – TSM sample page: Partslist page. 
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3.2.3.  Nature 

The ITC Content Management System (ITC CMS) acts as the TSM source for the 
IDTM. The output data of the ITC CMS is 

 XML (text content and content styling representation) 

 Content Index 

 Images and Image vectors 

 Embedded PDF files 

 

The TSM’s content is organized on the filesystem level according to the filetypes of the 
TSM files. This organization does not follow the logical categories of the TSM. The 
release controlling of the TSM content cannot be based on the filesystem structure.  

This initial content is transformed to web browser parseable data in order to be served 
to the Technician in a viewable and usable format (HTML). 
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3.3    Business Structure and TSM Distribution 

 

3.3.1.  Context 

The Service Organization uses a variety of approaches in order to provide product 
support to customers depending on the different categories of the products. 

 

 

Figure 5 – TSM’s position in the support services. 

 

After Océ joined the Canon Group (in 2010), the need for a more generic distribution 
service approach has arisen, mainly due to the new service organization structure. It was 
additionally required that the RSHQs should gain control over the distribution of the 
information. Plans include a “New Information and Service Tooling” for the Océ and 
Canon Printing devices that are supported by the department of Venlo (PPP), which is 
going to give a solution to the new requests. 
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3.3.2.  Structure 

In Figure 6 you can see the hierarchic “top to bottom” service and sales structure of Océ 
& Canon. The Endpoints represent the actual users of the TSM. 

 

 

Figure 6 – Océ & Canon New Business Structure. 

 

Seven (7) RSHQ organizations (Regional Sales Headquarters), which are between the 
HQ and the NSOs, are responsible for a group of NSOs. 

NSO is the National Sales Organizations. 

Endpoints (EP) can be the Service Technicians mobile device, the print systems, or the 
Desktop PC of the call screener. 

Dealers are Partners that are selling and servicing Canon/Océ products. Not all the 
products are handled by Dealers. Dealers are under the NSO level of the structure and 
sometimes directly under RSHQ. 

 

3.3.3.  “Old” and “New” situations of service structure 

Previously the company’s service structure did not contain the RSHQ nodes. Under the 
top node of the HQ were directly the NSOs and after that the Endpoints. These 
Endpoints were the Technicians’ laptops. These laptops were under the “control” of 
HQ. 
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After the changes of the service structure, 7 RSHQs were added (Figure 2) and each of 
these was assigned the responsibility for a number of NSOs. Under the NSOs (and in 
certain cases directly under an RSHQ) there are Endpoints or Dealers. The Endpoints of 
the “New Situation” were expanded and refer to any of the mobile devices of the 
Technician and any other device that is going to have access to the TSM. 

In the following paragraphs the methods of distributing the TSM for both of these two 
situations are described. 

 

3.3.4.  Service Organization ID 

Corp.IT is developing the “Organization Registration Portal”, through which every 
service organization (i.e. dealer, NSO, RSHQ) will be assigned a unique ID, the Service 
Organization ID (SOID). SOID is also an indicator of the position in the structure 
shown in Figure 2. 

Each endpoint that has a SOID can be placed in the company’s structure (under which 
RSHQ’s authority) in order to receive access for the specific TSM content that is 
approved for it. 
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3.4    Current Situation 

 

3.4.1.  Current flow of the TSM 

Currently, HQ (PPP S&S) is responsible for releasing and delivering the TSM to the 
Endpoints directly. There is only one edition of each TSM that is being published by 
ITC. It is delivered as-is to all the Endpoints, through the Corporate IT infrastructure. 

The technicians can access the TSM only from their laptop devices. The TSM is loaded 
to the laptop device and uses specific software to display it. 

 

 

Figure 7 – Current flow of the TSM. 

Synchronize the TSM Delta 

Synchronize new TSM content 
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3.4.2.  Technical Details of the Current Situation 

The distribution of the TSM content from HQ to the technicians is achieved with 
company-specific software, named Robin. The distribution is direct from HQ to the 
technicians Laptops. After the content is replicated to the technicians’ laptops, it is 
transformed through company-specific software, Porthos, to HTML format and 
displayed in a browser.  
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3.5    Future Situation 

 

3.5.1.  Future flow of the TSM 

In the future, the RSHQ will be responsible for releasing certain subsections of the TSM 
to the Technicians of that region. They will not have release control over all the 
sections, but only for some predefined sections of the TSM. The distribution of the 
TSM will remain the responsibility of HQ, but each technician should have access to a 
TSM that has been approved by his or her RSHQ. 

The technicians will have access to the TSM from their mobile device with internet 
access. In the future, the technicians will not need to install any specific software or to 
have the TSM preloaded on their device. The range of the devices that a technician may 
use to access the TSM varies; it could be a smartphone, a tablet or a laptop. 

 

Figure 8 –Interactions of the future flow of the TSM. 
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3.5.2.  Use of TSM by Technicians 

An FST will visit the print system to provide service support and should have access to 
the TSM of the print system. He or she can do this either from his mobile device (with 
internet access) or from the print system’s Print System Local User Interface (LUI). 
This access could be either by pointing to the Online TSM or to the locally installed 
TSM (for offline print systems). 

Before the print system leaves the factory, its software, including the initial installation 
of the offline TSM, is the responsibility of R&D. After the print system leaves 
production, responsible for providing servicing support (upgrades, updates and 
maintenance) is the RSHQ that the print system is based. 

The print system’s LUI is a touch screen of limited resolution. More detailed technical 
specifications of these print system configurations are described in Chapter 6 (System 
Requirements). 

 

3.5.3.  Online Service Information Portal 

The Company has a data warehouse with Technical Service Documentation. This data 
is already processed but not available on different endpoints and not available online. 
This data should be accessible (and available online) from different print systems and 
other devices. 

An Online Service Information Portal (OSIP) will be used by all the devices to access 
the TSMs.  OSIP is a part of the Infrastructure for Context-Dependent Distribution of 
Technical Manuals. 

 

3.5.4.  OSIP as part of the New Information and Service Tooling 

The new Information and Service Tooling is going to be used by the service personnel 
both remotely, on call-screeners’ desktop PCs, and at the print system’s physical 
location from the FST’s mobile devices and/or directly from the print system’s LUI. 

The new Information and Service Tooling will use the TSM. Therefore there is a need 
for accessing the Technical Service Manual (TSM) from different endpoints. An Online 
Service Information Portal will be the centralized point of reference to the TSM content. 
The TSM will be part of the New Information and Service Tooling. 
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Figure 9 – Mockup Service Tooling: New Information & Service Tooling – TSM Tab. 

 

■ 
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4.Problem Analysis 
Abstract – After presenting the project’s domain and context, the problem that needs 
solving can be better understood. This chapter provides the overview of the problem at 
hand, a more detailed analysis of the situation and the expected outcome of this project.  

 

4.1    Release Content Compilations 

4.1.1.  Current Situation: 

In the current situation, ITC releases all the TSMs with all the contents (per model 
series). Field Technician receives the same full TSM, no matter of their position in the 
company’s hierarchy. 

                        

Figure 10 – Current flow of the TSM from the ITC to Technician’s laptop. 
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4.1.2.  Future Situation: 

In the future situation ITC will still publish only one full compilation of a product’s 
TSM and the RSHQs will have release control over certain elements of each TSM that 
should be accessible by the technicians (of that RSHQ). The release process applies 
only to certain parts of the TSMs (partslists and modifications). 

The TSMs will be accessible from one (centralized) online source. The technicians will 
access only the information that they are allowed to, directly from the online source. 

The technicians will be able to access the latest updated TSMs from their mobile device 
(laptop, tablet, smartphone), without installing specific software, by logging in to an 
online portal. 

 

 

Figure 11 – Future flow of the TSM from the ITC to Technician’s device. 
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Below is an example of the concept: 

1) ITC releases a new modification for a print system. 

2) “RSHQ-X” has not received the necessary hardware part yet (or there is another 
limitation). 

3) “RHSQ-X” will not approve this specific modification. 

4) A technician who belongs to RSHQ-X should have access to the latest released 
TSM except for the not-approved modification. 

5) At a certain moment RSHQ-X is able to provide service support for that 
modification 

6) RSHQ-X approves this modification for its region. 

7) The service technicians that will access the TSM will be able to view this 
approved modification. 

Meanwhile the technicians of other RSHQs will have access to different TSM 
information according to the selections of their Regions. 

In addition, at the future situation there must be access to an offline TSM from the user 
(Field Service Technician) of the print system in the case that there is no internet 
connection. The print system will have an offline TSM installed when leaving 
production. After that stage the RSHQs will be assigned the responsibility to update the 
offline TSM instance. The Field Service Technician will access only the approved (by 
his RSHQ) TSM either if he or she accesses it online through the webserver, or Offline 
through the pre-installed offline instance. 

 

 

4.2    Current Issues 

4.2.1.  General Issues 

According to the current approach the TSMs are distributed only to the technician’s 
laptop. That laptop has specific software that had to be updated regularly at the NSO 
Service Organizations. 

The following issues and limitations of the current TSM distribution have been 
identified: 

a. It does not provide access to different RSHQ-specific TSM releases. All the 
technicians receive the same TSM content. 
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b. The distribution is not online and centralized. Certain NSOs require the 
technicians to login to the organization in order to update the TSM content on 
their laptops. Because of that the technicians’ laptops do not have the same and 
latest TSM content; the updating process is not happening simultaneously for 
everyone. 

c. The distribution is not online and centralized. Service Organizations of certain 
NSO are responsible to update the TSM contents of the technicians’ laptops. In 
these cases the technicians’ laptops do not have the latest TSM content since 
the updating process is not happening simultaneously for everyone. 

d. It requires specific software for windows platforms only. 

e. It is not remotely accessible; instead it is stored locally in print systems and 
laptops. The technicians download the complete TSM content to their laptop 
while the RSHQs may need to control the release of some parts of the content. 

f. Content is only properly viewable on Laptop and Desktop PCs (of specific 
configuration) and not from any other generic device. The content is not 
viewable by devices of smaller screen-sizes. The TSM content does not support 
touch usability. 

The current system has not been developed to be used on the scenarios of the new 
situation in mind. These issues are actually introduced by the requirements of the new 
features. 

 

4.2.2.  TSM Content Related 

The following issues in relation to the TSM content were identified 

1. The physical filesystem layout (directory structure) of the TSM does not follow 
the logical categories (partslists, modifications, generic technicians content) 

2. A complex auto-generated file accompanies the TSM content, and creates high 
dependencies for: 

 the linking between the TSM files, and 

 the representation of the content in Webserver 

This file cannot be modified in a later step of the distribution process, after it is 
getting exported by ITC. This makes the TSM content files to be handled as one 
unit and complex to modify that unit in a layer other than the ITC CMS system. 

3. The TSM content is pre-styled when it is published by ITC and it is styled to 
viewing on Laptop monitors. 
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This makes the content viewable from company’s Laptop devices and not on 
small screen size devices. 

In the future, the TSM content should be accessible from devices of small, 
medium and big screen sizes, 

4. The endpoints devices have been expanded and include more kinds of devices. 
The TSM content that should be delivered in a presentable format for all the 
different device types. The following filetypes should be taken into account for 
the representation on all the possible devices: Text, Images (jpeg, gif), Images 
in vector format (png, svg) and embedded PDF files. 

Possible extensions in the future could be the support for multimedia content (e.g., 
movies). 

 

4.2.3.  Device Related 

The issues related to the devices lays in the fact that the project looks for a global 
solution for many different types of devices. 

∙ Screen sizes 

The current TSM is not optimized for devices with medium or small screen 
sizes (Tablets, Mobiles, and Print Systems’ UIs) that only have a touch 
interface. 

∙ Print Systems 

As mentioned in the previous chapter, there are different Types of print systems 
with different: 

o Software configuration 

o Hardware configuration 

o User Interface inputs 

∙ Technicians Devices 

The content is not accessible in Devices without preinstalled software 
(Windows, .Net Framework, Porthos, Robin). That preinstalled software has 
also some minimum required specifications. 

As a result, the range of the devices that can have access to the TSM is limited 
and requires effort to configure for that device. 

In the future the TSM content should be accessible from generic devices 
(mobiles, Laptops, Desktops, Tablets) and not only from company-specific 
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devices. There should therefore be no need for any specific software installation 
(platform independence). 

 

Another point in relation to the print systems that should be addressed is that after the 
print system leaves the production environment, it will have a preinstalled TSM. Every 
change to the global online release of the TSM that is accessible for the online print 
systems should be installable on the print system by the technicians. 

 

 

 

Figure 12 – Current TSM is not optimised for viewing from devices of small screen 
sizes. 

 

■ 
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5.System Requirements 
Abstract – In this chapter, the results of the requirements gathering process is presented. 
Following this, the related details of requirements are presented. Finally, the important 
scenarios that concern the IDTM requirements are described.  

 

5.1    Introduction 

The definition of the System Requirements was the result of meetings with all the 
stakeholders. During the meetings more people who had any kind of interest were 
discovered and were invited to discuss their ideas about it and provide input. The 
requirements were revised and reformed during the project period multiple times before 
getting shaped to their final form. 

The System Requirements described in this chapter apply to the future situation of the 
Service support (as this was described in chapter 4). The requirements are detailed in 
correspondence to the system use cases. 

 

 

5.2    Requirements overview 

The future infrastructure will provide technicians with service information about the 
print systems. The infrastructure should follow the following guidelines. 

 It must be accessible from the technicians mobile device (Laptop, Tablet, 
Smartphone), from the Call-screeners desktop PC and from the print system. 

 The distribution of certain information (partslist, modifications) must be 
controlled by the Regional Headquarters. 

 

In Table 3 there is a comparison of the properties between the current and the future 
situation. 
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Table 3 – Current and Future situation. 

 

Current situation (IST) Future  situation (SOLL) 

 There is no global remote access to 
the TSMs 

 Online availability of the TSMs 

 Supports technicians’ laptops only  Support generic devices 

 Requires specific software to be 
installed on technicians’ laptops 

 No specific software required 

 Releasing full TSM  Control of the “released” information 

 Not integrated with the Service 
tooling 

 Part of the new Service tooling 

 

 

5.3    Supported devices and Accessibility 

A new range of devices should be supported in the future situation. The Technicians 
will have the option to access the TSM by using the device that is more convenient each 
time. In the current situation the technicians can access the TSM only from their laptop. 

 

Supported Devices: 

 Print system UI 

 Call-Screener Desktop PC 

 Technician’s Laptop 

 Technician’s Smartphone 

 Technician’s Tablet 
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print system UI      -      Desktop PC      -      Laptop      -      Tablet     -     Smartphone 

 

 Offline  Print system UI 

   Print system UI 

 Online  Call-Screener Desktop PC 

   Technician’s mobile devices  Laptop 

        Tablet 

        Smartphone 

Figure 13 – Supported devices and accessibility method. 

 

All the devices should have access to the TSM online. For the case of the in-field 
servicing, the print system should have access to an offline instance of the TSM, to 
cover the circumstance of no internet accessibility. 

Since the online version will always be the latest available, if the print system has 
access to the IDTM it should refer there for the TSM content. In case that the print 
system does not have internet access (or access to the IDTM) it should preview the 
offline preinstalled version from its hard disk (which may not have the latest updates). 
Offline updating is needed for situations with a permanently offline machine. 

 

5.4    Technical Specifications of the supported devices 

Below you can see the specifications of the supported devices (Table 4). Only the print 
systems have declared specifications. 

The project’s scope is to provide support to “generic devices” for the rest of the 
supported devices. For testing purposes some typical characteristics or devices have 
been selected. By supporting these devices it is considered that the requirement of 
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“generic device” has been fulfilled. These typical devices have been selected by taking 
into account the canonical examples (during the requirement analysis phase) and the 
accessibility to these devices (or simulator environments) during the implementation 
and testing period. 

Properties of interest of the devices (for this project), are taken into account for 
prototype implementation and during decisions processes: 

- Screen (size, colors, resolution) 

- Input methods (touch screen, keyboard, mouse) 

- Software (OS, browsers) 

 

5.4.1.  Printing systems 

There are two types of printing systems’ UIs that should be supported and these can be 
combined with the two types of print system UI controllers. The points of difference 
between the two types of UI are shown in Table 4. The main difference between the 
print system UI controllers is that they support different programming languages (C# or 
Java). 

 

5.4.2.  Generic Devices Specifications 

The main Operating System of the Desktop PC and Laptop is Microsoft Windows 7. 
There is no specific requirement for the OS of any device as long as the device can run 
an HTML5 compatible browser (or browser component). TSM will be compatible with 
every device that supports HTML5; therefore TSM will be device independent. The 
requirement for supporting of HTML5 markup language had been arisen because of the 
new features that were introduced in HTML5 comparing to the predecessors 
HTML 4.01 and XHTML 1.1. Between the new features there is an expanded support 
for multimedia content that a TSM may consist of (e.g. text, images), or more 
multimedia content types (e.g. video, sound) that could be included in a TSM in the 
future. 

As the HTML5 standardization is still in progress and the HTML5 adoption of each 
browser varies, the most popular browsers were selected as testbeds. The most popular 
browsers: Mozilla Firefox, Chrome, Internet Explores and Safari (mobile), have 
implemented all the main HTML5 standards and show the expected similar results. 
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Table 4 – Devices Technical Characteristics Comparison Table. 

 

 Display 
Size 

Display Resolution Touch 
Interface 

Keyboard Mouse 

 Type 3 UI 10.4" 800 x 600 pixels Multi 
Touch 
Screen 

NO NO 

 Type 4 UI 15" 1024 x 768 pixels Single 
Touch 
Screen 

NO NO 

Call‑Screener 

Desktop PC 

21" 1600 x 1200 pixels 

(+/-) 

NO YES YES 

Technician’s 
Laptop 

15" 1024 x 768 pixels 

(+/-) 

NO YES YES 

Technician’s 
Smartphone 

3.5" 640 x 960 pixels 

(+/-) 

Multi 
Touch 
Screen 

NO NO 

Technician’s 
Tablet 

9" 1024 x 768 pixels 

(+/-) 

Multi 
Touch 
Screen 

NO NO 
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5.5    Use Case Scenarios 

In Table 5 the actors of the system are displayed. 

 

Table 5 – Main Use Case Actors 

 

# Nickname Department Description 

1 Julian ITC Documentation writer and publisher 

2 Edward S&S Employee (of RSHQ-x) that is responsible for 
setting the releasing TSM choices 

3 Chelsea S&S Call Screener (based at NSO site) 

4 Richard R&D R&D Releaser 

5 Bradley S&S Field Service Technician 
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The main use case scenarios of the ITDM that fulfil the goals which were defined on the 
problem analysis: 

1. “Publish of the TSM content” 

Julian (ITC publisher) is publishing a new TSM or an update of an existing 
TSM. 

 

 

Figure 14 – Publish of the TSM content 
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2. “TSM content filtering” 

Edward (S&S releasing) logs in at a portal (MDP) and selects in to which TSM 
sections (parts and modifications) the technicians of his region will have access 
to. 

 

 

Figure 15 – TSM content filtering 
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3. “Viewing the TSM content” 

Bradley (S&S Field Technician) or Chelsea (S&S Call Screener) will login to a 
portal (OSIP) and view the TSM in order to provide service support. 

 

 

 

Figure 16 – Viewing the TSM content 
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4. “Creating the offline TSM package” 

Edward (S&S releasing) or Richard (R&D releaser) download a packaged TSM 
in order to manually load (i.e. with a USB drive) in a printing system. 

 

 

 

Figure 17 – Creating the offline TSM package 

 

 

By making combinations of the main use case scenarios the complete business use cases 
are derived; for example, the full path from the moment of the TSM publication to the 
final destination (the technician). 

■ 
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6.System Architecture and Design 
Abstract – In this chapter, the overall architecture of the new IDTM infrastructure is 
described. The two main topics that introduced in the problem description section are 
analyzed while some important design decisions are presented.  

 

6.1    Introduction 

The architecture for the distribution of the technical manuals took shape during the 
problem analysis. The architecture was formed after investigating the possible options 
while taking into account the business or technical requirements. 

This chapter presents the solution to the main project issues of: 

1. TSM releasing (filtering) 

2. UI Portability 

The solution conforms to the future architecture requirements, as these were described 
in the previous chapters. 

The architecture has been checked by all the stakeholders, and the technical feasibility 
of the main scenarios has been tested and proved by the implementation prototype. 

 

 

6.2    IDTM Architecture 

The requirements analysis introduced to the idea of Buckets storage; in which a number 
of TSM content instances the can be stored. Every instance will be a functional TSM set 
but will exclude some elements of the complete TSM set (as published by ITC-CMS). 
We refer to the storage of these TSM as TSM Buckets (or just Buckets).  

Figure 18 shows the High-Level TSM Architecture. RSHQs will release the TSM 
content that they approve for their region and it will be stored in the respective RSHQ-
Bucket. Endpoint will login to the OSIP, and through their SOID the region that they 
belong to will be identified. Based on the RSHQ in which they belong to, the TSM of 
the correspondent buckets will be served to them.  
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Figure 18 – High-Level TSM Architecture Diagram. 

 

 

Structure of the TSM  

The decision of how the TSM content is going to be structured in the filesystem, is 
affecting the technical implementation details of TSM files transformation and the way 
of accessing the TSM. Two possible choices for the structure of the TSM were 
considered 

- Files published as “Three separate contents”. In this case the TSM contents 
will already be split in three separate entities (when exported by ITC) 
depending on the category they belong to. From these three entities the Generic 
Technicians Content will bypass the releasing process while the other two 
(partslists and modifications) will be controlled and the only the approved 
sections will be forwarded to the technicians. 

- Files published as a non-discrete set of files. This is the current method of 
publishing of TSM by the ITC. The TSM contains files hard-linked to each 
other, making the RSHQ controlling process more technically more complex 
(either to identify the possible release choices and to apply any release choices). 
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The first choice (“three separate contents”) provides a less complex way of storing, 
managing and applying filtering to the parts lists and modifications elements. It can also 
be combined with all the different Buckets options. The main disadvantage is the 
ITC-CMS publications are following the second option and it will require changes to 
comply with it. During the option evaluation phase, ITC (and the rest of the 
stakeholder’s) agreed that the choice of the three separate contents fits better to the 
future situation which requires control over the releases. 

 

Files published as: 

“Three separate contents”        or      “A non-discrete set of files” 

  

Figure 19 – Structure of the TSM options 

 

Buckets 

As already described during the problem analysis phase, the only TSM content which 
should be controlled by the RSHQ is the Partslists and the Modifications. This let to the 
decision that the first step to provide releasing functionality (filtering) in the 
infrastructure is to separate the content depending on the category to which it belongs. 
The three categories are Partslists, Modifications, and Generic Technicians Content. 

There are three possible options for the Buckets’ contents investigated, in order to have 
an infrastructure that could provide filtering to the content: 
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- Full TSM content per Bucket. In this choice the Bucket of each RSHQ will 
contain a full set of approved TSM contents (files). After every RSHQ 
selection, the generic technician’s content, the selected partslists and the 
selected modification contents will be generated and copied to the 
corresponding to the RSHQ Bucket. 

 

 

 

Figure 20 – Bucket option: Full TSM contents per Bucket. 
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- Metadata of release choices. In this case the Buckets per RSHQ will be 
replaced by metadata with the RSHQ release selections. Later, these (metadata) 
choices in combination with the initial full TSM content provide, on the fly, the 
approved TSM release. This procedure would only require one set of TSM files. 

 

 

 

Figure 21 – Bucket option: Metadata of release choices. 
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- Approved TSM content files only. In this case, in the Buckets only the 
approved files of the modifications and the partlists will be stored. Additionally, 
there will exist a single instance of the generic technician’s content which, 
merged with the Bucket’s content, will produce the TSM release of the RSHQ. 
In contrast to the “Metadata” choice where the filtering of the files happens on 
the fly, in this choice there is on the fly merging of the contents. This choice 
only works with the already split content (“three separate contents”) [Table 7]. 

 

 

Figure 22 – Bucket option: Approved TSM content files only. 
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The Evaluation of the Bucket choices was based on the following identified criteria. 
These criteria are listed below accompanied with their relation to each of the bucket 
choices. 

1. Filtering complexity 

- In the “Full TSM contents” and “Approved TSM contents only” choices, 
filtering happens only once after applying the choices and all the approved 
TSM contents are available and ready to be used. 

-  “Metadata” choice requires higher filtering complexity processes because 
additional metafile information should be either exported by ITC or generated 
by Corp.IT, on every update. It also required parsing of the TSM content after 
every releasing process or after every webserver request (depending on the 
implementation) because the filtering happens on the fly. 

 

2. TSM Files Indexing (for the approved TSM contents only) 

- “Full TSM contents” choice permits the usage of the existing default indexing 
mechanism; no modification to the webservers implementation is required. This 
feature is due to the fact that according to the “Full TSM contents” choice the 
approved files will be already gathered in one place. 

-  “Metadata” and “Approved TSM contents only” choices, could not be 
combined with the existing indexing mechanism because indexing should 
happen for the total set of TSM files after being gathered in one place 
(approved files only). A technical solution of this problem is simpler in the case 
of the “Approved TSM contents” because although the TSM is not gathered in 
one place (Bucket) at least it has been pre-generated and is stored somewhere 
else. 

 

3. Integration with the current webserver (HTML conversion) 

- In “Full TSM contents” choice, all the approved files will be gathered in one 
place so it can integrate smoothly with webserver’s HTML conversion 
mechanism. 

- “Metadata” and “Approved TSM contents only” choices will require additional 
implementation modification in order to get integrated with the current 
implementation of the webserver’s HTML conversion mechanism. Currently 
the custom webserver software does on the fly (on demand) conversion of the 
content and requires all the content (only the approved TSM content files) to be 
in the same place. Similar to the previous criteria, the Metadata choice requires 
greater changes on the transformation mechanism as the released TSM files are 
released on demand (they are not pre-generated) 
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4. Required filesystem size 

- “Metadata” option should hold only a single copy of the full TSM content. 

- “Approved TSM contents only” option requires a single copy of the generic 
content and possible dublications of the selectable elements (parts and 
modifications). 

- “Full TSM contents” requires the full TSM content to be stored multiple times 
(equal to the number of Buckets/RSHQs). 

 Since there is a limited number of RSHQs the extra space that will be needed is not 
considered a lot, and thus this is not a great concern. 

 

5. Performance / Expected Load 

- In the cases of “Full TSM contents” and “Approved TSM contents only” the 
content will be pre-generated so on every request (from a user) there will not be 
any filter processing. 

- “Approved TSM contents only” requires making on the fly merging of the (pre-
generated) Bucket contents with the single generic content in order to integrate 
with the current transformation mechanism. 

- In the “Metadata” option after each time a user requests TSM content, both the 
filtering process and the transformation have to initiate producing a lot of 
expected load to the host. 
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Table 6 summarizes results of the evaluation of the buckets choices in relation to the 
main defined criteria. (The evaluation scale uses the ranges from - -, - , +, to ++ where 
the worst evaluation is - - and the best ++. 

Table 6 – Buckets Choices Evaluation 

 

Main Criteria: 
Full TSM 
contents 

Metadata 
Approved 

TSM contents 
only 

Lower Filtering complexity ++ -- ++ 

TSM Files Indexing 
(for the approved TSM contents only) 

++ -- - 

Integration with the current webserver 
(HTML conversion) 

++ -- - 

Required filesystem size -- + - 

Performance / Expected Load ++ -- + 

 

The result of the evaluation of the choices show that the most appropriate choice is the 
one of the “Full TSM contents per Bucket”.The number of buckets will be equal to the 
number of the RSHQs plus one, for the HQ. Each bucket will contain a complete TSM 
which may be of different contents than in the other buckets. 

The buckets idea is an important design decision. The decision takes into account the 
nature of the TSM content and the fact that the initial content that is published by ITC 
CMS differs from what is finally delivered to the technician. Between ITC-CMS and 
the Corp.IT infrastructure the contents is not only filtered by the RSHQs but also: 

 Enriched with indexing files which are dependent on each bucket is content 
only. The indexing of the TSM must apply only to the approved files; it should 
happen in each bucket, every time after the filtering process. 

 Combined and converted to different format (HTML5). 
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Table 6 presents the 2 dimensions combining the possible choices on the Buckets and 
the TSM contents structure. In the “Approved TSM content files only” option for the  
Buckets requires separate elements in the TSM contents structure (Figure 19) and it 
cannot be combined with the “Non-discrete set of files” option. 

Table 7 – Possible combinations of Buckets choices and TSM Structure choices 

 

 Three separate 
contents 

Non-discrete set of 
files 

Full TSM contents per Bucket Yes Yes 

Metadata of release choices Yes Yes 

Approved TSM content files only Yes No 

 

RSHQ releasing 

A representative of every RSHQ (or a set of people with this responsibility) will be able 
to select which of the selectable TSM content (partslist, modifications) should be 
included or excluded from the TSM that will be accessed by the Technicians (of that 
RSHQ). 

The process of releasing the TSM contents was agreed to be: first, the RSHQ 
representative logs ins in the Master Data Portal (MDP) and  then he (or she) will select 
or unselect between a set of given options. So the process will be as easy as it can be for 
the RSHQ side to apply release filtering, and will not include any further complexity or 
will not require any deep technical content manipulation. 

 

Final TSM destination 

The end-users (technicians) will login to the Online Service Information Portal (OSIP) 
and will be served with the TSM Bucket content compiled specifically for their region 
(RSHQ). 

The technicians can be identified as members of an RSHQ using their SOID. 
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Figure 23 – High-Level IDTM Architecture Diagram. 

 

 

Linking of three separate contents 

The three separate contents of the TSM have references to each other in the form of 
links. The links are pointers to certain information in the TSM. The user will be 
informed if there is additional information about a topic and can use the link to access 
it, while browsing the TSM. By separating the TSM in three contents, the process of 
updating the content introduces concerns about the maintenance of the links. The 
following options emerged: 

1. All links to remain in the content 

2. Only one-direction links will remain (modifications & parts to Technicians 
content) 

3. Replace all the direct hard-links with “search links” 

The first option (“All links to remain in the content“) introduces great overhead to the 
updating process of the ITC. Before exporting an update, ITC should validate all the 
bidirectional links in the three contents. During the releasing procedure, if a part of the 
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content will be removed, all the references to it from the other two categories will break 
(broken-links). To avoid the broken links, all the content references should also get 
controlled. So the process of releasing would not be as simple as adding or removing a 
section (for which reason the “three separate contents” were initially introduced). The 
fact that ITC will not participate in the releasing process, to revalidate the cross 
references, makes it even more complex, both from the technical and the business 
points of view to solve this problem. 

The second option of keeping only one-directional links is solving some of the updating 
overhead found earlier. If there are only references to content that cannot be modified 
(controlled), there will not be any broken links after the releasing process. The 
drawback of this case is that the one-directional links will degrade the TSM product and 
the user experience because many links will be completely removed from the TSM. 

The final option of replacing all the direct hard-links with “search links” was found to 
be the most optimal. The links will guide to an optimized search page for the TSM 
content. In this way there will not be any hard linking to the content and the removal of 
a part of the TSM content will not be able to produce any broken links. In parallel, the 
links will be bidirectional from and to any of the three separate contents. There are 
discussions and investigation between the company’s organizations on the impact of 
replacing the direct links with “search-links”. 

 

Offline Packaging 

For the use case of the “offline TSM accessing” of content from the printing systems 
UI, a packaging mechanism is provided by the IDTM. After a request from the user of 
the MDP, a package with the TSM bucket content in the appropriate format will be 
available for download. This package can be installed on the printing system by the 
technicians. After that process, the technicians that provide service to the specific print 
system will have access to the installed TSM even if the print system does not have 
internet access (missing OSIP connectivity). 

The Offline TSM content of the machine was agreed to be: 

a. At the moment of the machine release/build: to contain the generic 
Technicians content, the parts lists of the machine and any modification that the 
machine already has. 

b. At the moment of the machine update: it will be loaded with the Technicians 
content, Parts and Modification content that the RSHQ has selected. 

 

Apart from these decisions for the Offline Packaging scenarios, there were discussions 
about the security concerns that emerge from the process. The executables will be in the 
hands of Technicians that don’t belong to R&D. To ensure that the executables have 
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been approved by R&D it was decided that they must be digitaly signed. Decisions 
about the need for encryption of offlline package content still have to be discussed. 

 

 

6.3    TSM Architecture Description & TSM Data Flow 

The following diagram of the High Level IDTM architecture shows the TSM data flow. 

 

 

Figure 24 – High-Level IDTM Architecture Diagram. 
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The initial TSM content is published from ITC-CMS to the IT Backoffice 
infrastructure. 

Specific sections of the TSM content have to be approved by the RSHQs before being 
delivered to the Technicians. 

 Generic Technician’s content   bypasses releasing process and is forwarded 
directly to the buckets 

 Partslist and Modification content  forwarded to the buckets only after 
passing the RSHQ control. 

 

6.3.1.  Initial TSM contents 

The TSM content is initially published by ITC in a different format than the one that the 
technician will finally access. The content is compiled into a complete TSM in the 
IDTM infrastructure. The Initial TSM content which is gathered in the ITC CMS is 

1)  Generic content: Generic TSM content (not related to specific parts and 
modifications). Generic service information that is valid for all the regions. 

2)   Modifications: TSM content of print systems’ modifications 

3) Partslists: Lists and Images with the parts of the print systems’ hardware 
components 

a.    Text (or XML) generated partslist: A text-list of parts for hardware 
components of the print system  

b.  Partslist Images: Images that accompany the Text generated 
partslist 

c.    Empty Parts TSM template: an empty template that is later filled 
with the Text generated partslist and the Partslist Images 

d.  Partslist TSM format is the filled ‘Empty Parts TSM template’ 

Partslist Images (b) and Empty Parts TSM template (c) is part of the generic content and 
bypasses the releasing process and goes directly to the OSIP level. 

 

6.3.2.  Data flow of the TSM 

The flow of the TSM data from the phase of the “initial gathering” to the phase of 
“being served to the technician” is described in the following steps: 
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 Step 1 

The initial TSM content that is created by the organizations: 

ITC: Technicians content, Modifications, Empty Parts TSM template. 

R&D: text generated partslist (XML) 

S&S: Partslist Images 

 Step 2 

All the initial TSM content is gathered to the ITC CMS. In this step the content 
includes also files that describe the linking between the TSM files. 

 

 

Figure 25 – Flow of the TSM data: Step 1 & Step 2. 
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 Step 3 

Julian (ITC-CMS) is publishing the initial TSM content to Corporate IT 
(BackOffice). Corp. IT is gathering the new TSM content per model series (in all 
the available languages). 

 

 

Figure 26 – Flow of the TSM data: Step 3. 

 

 Step 4 

Corp.IT provides RSHQs with the infrastructure (a portal) to release the 
Modifications and the Partslists that the Endpoints who “live” under that RSHQ 
could have access to. Edward (S&S) as a representative of an RSHQ will make the 
TSM selections for the partslist and modifications. The selections of the RSHQs 
affect the Modifications and the Text generated Partslist only, while the rest of the 
content is common for all the RSHQs (Technicians content, Partslist Images, 
Empty partslist templates). 
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Figure 27 – Flow of the TSM data: Step 4. 

 

 Step 5 

Corp.IT organizes the TSM contents for each RSHQ (buckets) according to their 
selections (Text generated Partslist and Modifications) and combines it with the 
common TSM contents (Technicians content, Partslist Images and Empty Parts 
TSM templates). 

 

 Step 6-a (Online) 

Corp. IT is converting the TSM content to HTML and makes it available online to 
the EndPoints, Bradley and Chelsea (S&S), through the Online Service 
Information Portal (OSIP). The IDTM can identify which RSHQ-TSM-content 
should be served to each logged-in EndPoint by reading its unique SOID (Service 
Organization ID). 
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Figure 28 – Flow of the TSM data: Step 6-a (online). 

 

 Step 6-b (Offline) 

Corp.IT is releasing the TSM content of a print system model (for every RSHQ) to 
the RSHQ Portal according to their selected Parts and Modification. This release 
can be used by the RSHQs to update the TSM contents of the print system Offline. 
The offline content also include the non-HTML-converted Partslist which will be 
used in other parts of the Service Tooling. Richard (S&S) will login to the 
M.D.Portal and will request to download the offline TSM package with the 
approved TSM contents in order to install it on a print system. The field technician 
Bradley, that will access the print system, will access that instance of offline TSM 
if there is no internet access. 
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Figure 29 – Flow of the TSM data: Step 6-b (offline). 
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6.3.3.  Compatibility with old TSMs 

 

 

Figure 30 – Flow of the TSM data: old products TSMs. 

 

The architecture should provide support for the older TSMs that do not have any 
sections which require filtering by an RSHQ. 

The ‘old products TSMs’, even if they do not comply with the TSM structure of the 
new TSMs by not having controllable Partslist and Modifications, they can still be 
served via the previously described architecture.  

These TSMs are forwarded directly to the technicians without passing through the 
M.D.Portal release controlling. This means that the complete TSM will be handled as 
Generic Technicians Content and will be loaded to every RSHQ bucket. 

The alternative to this decision was transform the format of older TSMs in order to 
become compatible with the new IDTM architecture. 

The main reason for choosing the first is that these TSMs are not supposed to be 
controlled by the RSHQs, so the cost of upgrading them to follow the new 
architecture’s TSM form (of 3-separate contents) will produce an overhead without 
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adding any value. Additionally the costs of the upgrade is scales up by the fact the 
existing hard linking of the content makes it difficult to be maintained in the new 
architecture. 

 

 

6.4    User Interface Multimodality 

 

 

Figure 31 – The technician will have access to the TSM from different devices. 
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6.4.1.  Platform Independence 

The TSM content that is in the buckets should be transformed to HTML5 content 
(according to the requirements) and then delivered to the technician’s device. The 
device of the technician should have the minimum requirements of 

 internet access, and 

 an HTML5 browser 

to load, to parse and to display the TSM content. 

By requesting only these two device requirements for the technician’s device, the 
device agnostic presentation of the TSM (platform independency) is achieved. There is 
no need for cross-platform specific software other than an existing generic browser. 

 

Generic Devices 

Every modern generic device, as these were defined in the Requirements chapter fulfils 
the above requirements. As a result of this, the use cases of Desktop PC, Laptop, Tablet 
and smartphone are covered. 

 

Print Systems 

An exception to the above list of devices exists for the use cases of displaying the TSM 
to the printing system’s UI. The print systems will not be able to run a standalone 
HTML5 compatible browser.  

The demo implementation supported the possibility of running browser components that 
would parse the HTML5 content and display it in the same way as a standalone browser 
(and providing the same browsing functionality). These components can load HTML5 
sources, which makes them compatible and appropriate for the TSM content. 

An important additional advantage of the use of browser components is that it is 
possible to use them integraded to the printer's service software and display the HTML5 
TSM embedded to the software. This could improve the user experience for the 
Technician and give possibilities for interaction between the machine software and the 
TSM content (for example dynamic linking to the TSM content). 
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6.4.2.  UI Portability 

The TSM content should be displayed in an optimized format for a large range of 
screen-sizes. For this problem, many possible approaches exist. 

  

 

Figure 32 – TSM layout compatible with the print system UI. 

 

The main two options are the following. 

1. The first option is to create one single layout that will be viewable and usable 
by the users for every screen size. 

2. The second option is to display the TSM in a different style and layout for each 
device screen size. 

 

The first approach, of a single common layout, is not a feasible choice in the case of the 
TSM content because there is: 

‐ a lot of information to be displayed to the user in every TSM page, (i.e. search, 
menu, index and content) 

‐ a great variety of different types of information, (i.e. images, text, lists, tables), 
and each type maybe require different handling for different screen size. For 
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example an image should be scaled down on a small device and should also be 
readable. 

As a result, the great range of screen-sizes that must be supported does not permit to 
apply this choice given the above two TSM characteristics. 

 

In the second option (of different layouts) the displaying abilities of each device are 
respected; the information can be optimized, in a viewable and usable way, according to 
the screen-size. The blocking characteristics of the first choice are addressed in this 
case. 

Although this option complies with the TSM content characteristics, it is very abstract. 
Practically, there cannot be a different layout of the information for each possible 
screen-size (of every “height - width - pixel density” combination). The solution to this 
problem is to define a number of categories for the range of the screen-sizes. The best 
approach for a generic solution is to create the categories based only on the width range 
of the screens. For the IDTM project and the given requirements splitting the width 
range in three or four segments is sufficient to cover all the device types. 

 

To apply the multiple layouts (for the different screen sizes) approach, two new 
sub-options emerge: 

a. To create three different editions of the TSM, each one with an optimized 
layout for each screen-size category. 

or, 

b. To create one single edition of the TSM with one layout, that is adjustable to all 
the screen-size categories. 

 

The result of both of these paths is exactly the same for the TSM user. From the 
development perspective it is preferable to have one adjustable layout (sub-option b) 
because: 

‐ the code responsible for the layout is more maintainable 

‐ many UI portability Frameworks exist that can simplify and speed up the 
development process of this approach. The frameworks provide tested features 
on the topic of the UI portability and cross-browser support. The 
testing/bug-fixing phase can be short.  
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As a conclusion, to achieve UI portability for the TSM it is proposed to use a 
framework that will provide different layouts of the TSM content for the different 
devices. In the figure below the same TSM is displayed with a different layout in a 
desktop screen, in a tablet and in a smartphone. 

 

 

                                                

 

Figure 33 – TSM layout compatible with generic devices of different screen sizes: the 
same content is displayed with a different layout. 

 

For the scope of the prototyping, Bootstrap was used as it provides all the required 
functionality and is one of the most popular frameworks with rich documentation 
available. 
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6.5    TSM Releasing Expandability scenarios 

6.5.1.  Addition of a new RSHQ 

The future plans for servicing support are setting the RSHQs as the responsible nodes 
for releasing the TSM contents. The RSHQs are in the second highest place of the 
hierarchic service structure. 

In a possible case of adding an extra RSHQ node the architecture remains exactly the 
same and the only change is the addition of an extra bucket in the storage area. 

 

6.5.2.  Expanding the TSM release 

The IDTM architecture can support a future case of expanding the releasing to nodes of 
a lower position of the service structure (NSO level, Dealer level, or every node that has 
a SOID). 

In that case the number of buckets should be equal to the number of nodes that can 
release the TSMs. The buckets should follow a tree-like structure that will reflect the 
service structure of the nodes. 

■ 
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7.Implementation 
Abstract – In this chapter are described the implementation approaches of the design 
during this project. The role of the implementations was mainly to prove the feasibility 
of the design and to discover pitfalls that would retrigger the architecture decisions and 
used as input for design refinement. 

 

7.1    Prototype Implementation 

7.1.1.  Goals 

The goal of the prototype implementation is: 

 To provide a proof of concept for the IDTM architecture and to simulate the 
workflow of the infrastructure. 

Figure 33 presents the architecture that the prototype was based. This diagram has a 
direct connection with the IDTM architecture and Dataflow that was presented in 
Chapter 6. 

The additional scope of the implementation was to investigate on the feasibility and on 
possible choices for: 

 The UI portability of the TSM 

 The browser components of the print systems UI controllers 

as part the investigations on these topics separate prototype were implemented to prove 
the researching results on the browser components and to demonstrate a version of UI 
portable TSM. 

 

7.1.2.  Prototype Constrains: 

The main constrains that had to be followed during the implantation were: 

‐ the infrastructure’s logic (Backoffice) had to be implemented in C# 
programming language. [Constraint from Corp.IT] 

‐ The functionality of the current webserver application and design was not in the 
scope of the project. The current webserver application had to be used without 
any redesign. [Constrain from Corp.IT] 

‐ The print system’s specifications as described in the 5th chapter. [Constraint 
R&D] 
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‐ M.D.Portal does not exist yet and thus it is not available for extension. 

 

Figure 34 – prototype: Simplified IDTM Architecture. 

 

 

7.2    IDTM: TSM releasing infrastructure 

In this part of the prototype, the system architecture was implemented demonstrating 
the use case scenarios of the project. In order to implement and run the prototype in a 
testing environment the following adjustments had to be taken. 

‐ The external portals OSIP & MDP and the user authorization through the SOID 
were simulated as they do not exist yet. 

‐ For the Buckets, a folder in the PC’s filesystem was used instead of a network 
filesystem (distributed filesystem). Since the use of a local and a network 
filesystem do not differ in terms of implementation, but they require different 
configuration, this adjustment does have a low impact. 

‐ The implementation was deployed on one PC while in the future full 
implementation the components will be hosted by different machines. As the 
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portals are not specified or implemented, the interfaces for the communication with 
them had to also be simulated.  

The components of the infrastructure and the portals communicate either by 
updating the contents of the Buckets’ folders or directly to each other. The MDP 
was simulated and had to interact with the rest of the infrastructure, as a separate 
portal that is not expected to have direct access to the Buckets. Because MDP’s 
communication specifications are not defined, since it does not exist yet, they had 
to be developed for the prototype. It was choosen to be developed based on 
web-sockets and on a simple protocol, in order to transfer the options and the 
choices of the partslists and modifications. The prototype’s MDP interface protocol 
was implemented to support only the specific tasks and it is expected to change in 
the full implementation. 

In Figure 34 these interactions between the infrastructures’ components are visible. 

 

 

Figure 35 – Prototype Class-Package Diagram. 

 

‐ The proposed solution requires TSM as three separate contents and the prototype 
was based on this requirement but there is not any TSM content available in this 
form yet. For this reason sample TSM contents were created based on the idea of 
the “three separate contents” for testing purposes. 

 

(websockets) 

 

 

 

 

 

 

(websockets) 
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The complete dataflow and the user interactions with the system as defined by the use 
cases & sequence diagrams have been implemented: 

1. “Publish of the TSM content” 

The prototype user acts as Julian by copying the sample TSM contents to a 
certain directory the Buckets folder area. The original action will be the export 
of the TSM from the ITC-CMS to the Buckets area. 

2. “TSM content filtering” 

A listener component of the Backoffice infrastructure checks periodically for 
updates and new ITC content publications. When an update occurs the 
controllable TSM contents are identified and are send to the MDP as possible 
choices. By logging in to the simulated MDP the user can act as Edward and 
apply choices for a specific region. These selections will be submitted and are 
transferred to the Backoffice. There, a component will update the Bucket’s 
content of the specific region (on every submitted selection that is received). 
After the update of the RSHQ Bucket’s content, it contains only the approved 
(partslists and modification) elements and the generic content. Additionally, 
after every Bucket update the corresponding indexing files and the offline 
package are created and added. 

3.  “Viewing the TSM content”. 

The prototype user can log in at any point to the prototypes OSIP simulation by 
using an HTML5 compatible web-browser and act as a technician (Bradley or 
Chelsea) of a certain RSHQ. OSIP presents to the user the TSM of his or her 
Bucket, so the content that is approved only. OSIP integrates with the current 
webserver in order to transform and display the TSM. 

4. “Creating the offline TSM package” 

After every submission by Edward, during the “TSM content filtering” process, 
an offline package is generated which contains the generic content, the RSHQ 
selections for the specific region and the indexing files. The prototype user 
acting like Richard can access the simulated MDP of a certain region at any 
moment and download the offline TSM package. Richard is supposed to carry 
this package on a portable device on his next visit to the print system and use it 
to manually install the update. To simulate this part on the prototype, Richard, 
after requesting it, could download an executable file which was containing a 
compressed copy of the corresponding RSHQ bucket. 
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7.3    UI Portability 

On this part, the possible approaches for the UI portability issue were analyzed (as 
described in the 6th chapter) and a research on UI portability frameworks has been 
conducted. 

To demonstrate the UI portability on the current TSM, a representative TSM page was 
selected and was transformed to a multi-device compatible version. What was achieved 
is that the new version of the TSM page contains all the information that the current 
TSM page has but the page is optimized to be viewed and used by the whole range of 
the requirements’ devices. 

The framework that was selected is Bootstrap; because it fulfills the requirement of the 
portability across devices, it is very popular and plenty of documentation resources are 
available. 

The off-canvas layout design pattern was applied, and elements were hidden for the 
small size screens but where still accessible through the navigation bar. The HTML5 
features were used giving a more interactive feeling to the user. Hovering actions and 
image scaling in response to the screen size were also used. 

The framework was found to be flexible, extensible, customizable and it can be 
combined with other frameworks or to embed JavaScript. 

‐ It can be used in combination with jQuery (which current webserver already 
uses) 

‐ There are available a lot of plugins for bootstrap to extend its functionality   

Bootstrap framework is also theme customizable and can easily adjust to the branding 
theme of the company. 

In the figures below there are presented screenshots, for many different UI sizes, of the 
current TSM sample page next to its UI portable version (Bootstrap). 
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Current sample TSM page: 

         

UI portable version (bootstrap): 

         

Figure 36 – Current TSM vs. UI portable version: Desktop PC & Laptop screen size. 
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  Current sample TSM page: 

 

UI portable version (bootstrap): 

                

Figure 37 – Current TSM vs. UI portable version: Tablet & Smartphone screen size. 
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7.4    Print Systems’ Browser Components 

 

7.4.1.  Browser Components 

The scope on this part of the implementation was to investigate on possible browser 
components that could be used on the print system UI controller and could be integrated 
with the service tooling. The scenarios for print system compatibility with the different 
types of print system UI controllers required Browser Components based both on C# 
and Java implementation. 

After researching through a variety of browser components and demonstrating example 
implementations of them for testing purposes one browser component was selected for 
each controller type and proved that it could fit to the project requirements, and that it is 
a viable choice. 

C# HTML5 compatible browser: 

1. Awesomium 

2. Web Browser in WPF and C# 

3. CefSharp 

From the above choices WPF was tested and found to fit well to the requirements. WPF 
uses the .NET webforms and for the browser part uses the IE web browser engine which 
is HTML5 compatible. The other options were either lacking a feature or were requiring 
license to be used. 

Java HTML5 compatible browser: 

1. HTML in Swing components 

2. SWT Browser widget 

3. SwingBox 

4. JavaFX 

From this list JavaFX found to fit well to the requirements and to have very satisfactory 
results. JavaFX is a set of graphics and media packages that enable developers to 
design, create, test, debug, and deploy rich client applications that operate consistently 
across diverse platforms. The JavaFX embedded browser is a user interface component 
that provides a web viewer and full browsing functionality through its API. The 
embedded browser component is based on WebKit, an open source web browser 
engine. It supports Cascading Style Sheets (CSS), JavaScript, Document Object Model 
(DOM), and HTML5. 
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7.4.2.  Additional browser components logic and functionality 

Additional functionality was implemented successfully on these browser component 
prototypes in order to demonstrate: 

1. the different logic depending on the internet connectivity of the print 
systems; in order to simulate the online and offline TSM accessing. 

2. the preview of PDF filetypes (without the need of any external pdf viewer). 

Both the above functionalities were originating from the requirements and are in the 
future plans of the extended IDTM. 

 

 

7.5    Implementation Validation and Verification 

For the validation and the verification of the implementation results, the Use Case 
Scenarios were demonstrated for the part of the prototype about “TSM releasing 
infrastructure”. More complex business case scenarios were created to test the full data 
flow of the TSM 

The UI portability implementation with the Bootstrap framework was tested on multiple 
browsers and all the screen sizes that are mentioned in the System Requirements 
section. This prototype was tested on multiple devices of screen sizes from 3.5-inch to 
21-inch. 

The C# and Java browser components were tested by rendering the current TSM, the UI 
portability prototype and sample HTML5 content. 

■ 
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8.Project Management 
Abstract – This chapter presents an overview of the project management techniques 
used in this project.  

 

8.1    Progress Steering Group structure 

The project was guided and steered by a group of supervisors that following the 
progress from the beginning to the final delivery. The Progress Steering Group 
consisted of the company and university supervisors and the trainee and was gathering 
in monthly bases. The agenda of the monthly meeting included: 

 Present project progress, status, planning 

 Solicit input from supervisors 

 Determine decisions and actions (minutes) 

Close to the end of the project the steering group gathered in more frequent 
review-sessions, to guide the progress of the report writing. 

Alongside with the project steering group meetings, in order to keep track of the 
project’s progress and planning, company supervisors were participated in weekly 
progress-meeting. An action list was used as a tool to keep track of the  project’s done 
and remaining tasks. 

 

8.2    Way of Working 

The project management approach used in this project was mainly based on Rationale 
Unified Process [11]. Following RUP, the project period was split into four phases: 

 Inception: Domain analysis, problem analysis, requirement definition, project 
planning. 

 Elaboration: Solution generation, architecture and high level design evaluated 
against requirements. 

 Construction: Detailed design and implementation of the prototype. 

 Finalization: Documentation and preparation for knowledge transfer. 
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Table 7 shows the evolution of the artifacts, during the RUP phases. Each artifact has a 
strat phase and one or more rephinemnt stages before finishing. Due to the iterative 
approach most of the artificts did not finalized until the end of the construction phase. A 
more detailed planning was defined in the action list and was updated monthly at the 
progress steering group meetings. The prototype implementation artifact includes the 
three main iterations (steps) as was analysd in the Implementation Planning. 

 

Table 8 - Project Plan and Artifacts 

 

Artifact Inception

Jan - Feb 

Elaboration 

Mar - Apr 

Construction 

May - Aug 

Finalization 

Introduction start, refine    

Domain Analysis start refine   

Problem Analysis start refine   

Requirement Definition start refine refine  

Requirement Review  start, refine refine  

High Level Design  start, refine refine  

Detailed Designed  start, refine refine  

Prototype Researches  (start, refine)   

Prototype Implementation 
(step0, step1, step3) 

  start, refine refine 

Prototype demo    start, refine 

Final Presentation   start, refine refine 

Final Report start refine refine refine 
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Regarding the construction phase, an iteration-based process was used. This phase 
included implementation and try-outs (demonstrations) of features on the prototype. In 
monthly bases the prototype was presented to the Progress Steering Group. 

Research findings and the documentation was written down in all the phases. These 
documents where later used to compose and enrich the current report. 

 

8.3    Implementation Planning 

The prototype implementation planning was according to the IDTM architecture. The 
detailed architecture was broken down on blocks with specific responsibilities based on 
the TSM data flow (Figure 37). The implementation happen in 3 main iterations, each 
one of them had specific prioritized and distributed deliverables (Figure 38). The 
prototype requirements of each iteration step were depicted in three block diagrams. 
The form of the block diagrams was getting closer to the IDTM detailed architecture 
after every iteration step. 

There was a connection between the System Requirements and the requirements of each 
step. Finally, for each step specific implementation scenarios were written and were 
defining the next implementation checkpoint (demonstration checkpoint). 

 

Figure 38 – Implementations Plan diagram: data flow in blocks diagram 
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Figure 39 – Implementations Plan: evolution of the implementation block diagram on 
the period of the three steps 

■ 
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9.Future Work 
 

The IDTM project investigates possible solutions and the feasibility on the solutions. 
After this project there is further work to be done for the full IDTM implementation and 
the services in its context. 

The prototype implementation is used to demonstrate the functionality of the 
architecture and to test the feasibility aspects. As a future step it should be up-scaled 
and engineered following the IDTM architecture. The engineering process should 
expand the architecture details that relate to the integration of the IDTM and the rest of 
the Backoffice infrastructure.  

An important work to be done is the realization of the SOID authorization system and 
the integration with the user authorization of the portals. The IDTM will use the SOID 
to identify the Technicians, the Endpoint and RSHQ representatives in order to provide 
personalized services and functionality based on the region that each of them belongs 
to. 

The prototype simulated the usage of the portals to demonstrate the user and the system 
interactions. The future implementation requires the development of real portals that 
communicate with the IDTM core to provide filtering functionality to RSHQs and TSM 
accessing for the TSM users. 

The RSHQ releasing process relates a lot with the implementation of the MDP and the 
business level logic that will support it. Depending on the level of detail on the releasing 
power of the RSHQ departments, the selectable elements can be organized in packages. 
By managing the filterable content in packages and defining the appropriate releasing 
policy the approval processes may also be simplified and faster. The releasing process is 
something new in the business work flow; as a result specific employees on every 
RSHQ should be assigned and trained in the task. Technicians should have the same 
experience using the TSM currently and in the future by accessing it online. 

Another topic that should be investigated is the addressing of the TSM information and 
of specific elements of the TSM based on an appropriate addressing scheme. The new 
service tooling, in which the TSM will be embedded in the future, could use some of its 
known parameters to point to certain TSM information. 

Finally, attention should be paid to the technical issues of the modification release 
controlling process that were found during the prototype implementation. These issues 
are related to the current source files structure that is exported by ITC. 

■ 
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10. Conclusions 
 

 

The goal of this project was to create the design that will fulfil Océ’s plans for the 
improvement of the Service working methods. 

The improvements that the project focuses on are: 

‐ The customized compilation of the technical manuals. Thus, the users can view 
only the service information that has been approved for viewing by the 
subgroup RSHQ that each user belongs to. 

‐ To broaden accessibility to the service information by providing new alternative 
ways to the technicians for accessing the TSM. 

The above features are missing from the current service documentation distribution 
methods. The report describes the design of a solution that copes with the requested 
improvements. 

The infrastructure for context-dependent distribution of technical manuals provides the 
necessary functionality in order to manage the releases of the Technical Service 
Manuals, to apply filtering preferences, and to distribute them. 

The research on the expansion of the range of supported devices to access the TSM 
takes into account the main methods that a technician may use during the service 
support. In the context of that research, issues related to the use case of the offline TSM 
accessing from the print system’s UI were considered. 

As a proof of concept, a prototype was implemented based on the proposed architecture. 
The prototype used to prove the technical feasibility of the solution and is used to 
demonstrate the idea of the proposal to the stakeholders. 

The ‘infrastructure for context-dependent distribution of technical service manuals’ 
project was the first feasibility analysis towards the extension of the manual’s 
distribution. A new infrastructure is proposed with proved feasibility. Hence, it is 
suggested to be used as the initial guide during the up-scaled implementation of the 
infrastructure, which will regulate the technical details and will integrate with the rest of 
the company’s infrastructure. 

■ 
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