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1 Introduction

1.1 Background

The continuous and rapid developments in the sphere of information and communication technologies
are transforming the world of research and teaching, sometimes in unforeseeable ways. The growing
phenomenon of digitization permeates every scientific field, with the result that new discoveries and
breakthroughs in the world of research invariably require easy access to data and state-of-the-art
technology. Because of this, unrestricted access on the part of all Swiss higher education institutions to
sources of scientific information is vital to the competitiveness of Swiss research and science in all
disciplines.

At the same time, collaboration between researchers and between institutions is gaining in importance
as far as scientific work is concerned. Researchers need access to data held by other institutions,
access to their own data from any location and the ability to exchange data through collaborations.

Besides the rapid pace of technological progress and increasingly close collaboration between
researchers and institutions, the exponential growth in the volume of data presents the Swiss scientific
world with a major challenge.

It is against this backdrop that the Swiss University Conference (SUC) has launched Program P-2
“Scientific information: access, processing and safeguarding” (cf. Program Request [PRG_P2-A]). The
program is managed by Prof. Martin Tauber (Rector of the University of Berne) and coordinated by Dr.
Raymond Werlen (CRUS Secretary General) [PRG_P2].

1.2 Foundations and general context

1.2.1 Information about the CRUS

The CRUS represents all of Switzerland’s universities in their relationships with the political authorities,
economic spheres, social and cultural institutions and the general public and its aim is to promote the
shared concerns of its members and look after their interests. It is dedicated to the aims of coordination
and cooperation in teaching, research and services and helps safeguard education and science, in
accordance with the mission and objectives of the institutions it represents.

The CRUS serves as a platform for information exchange, the harmonization of academic processes
and the appropriate division of tasks at universities and universities of applied sciences. It is also
increasingly involved in international collaboration, particularly with the relevant committees at higher
education institutions in other countries, a fact which has led the Swiss federal government to entrust it
with the task of coordinating the Bologna Declaration at Switzerland’s higher education institutions.

1.2.2 Foundations

The message regarding financial aid to education, research and innovation in the period 2013-2016
[BFI] presented by the Swiss Federal Council on February 22, 2012 was passed by parliament on
September 28, 2012. On the basis of this message and the funding it pledges, the SUC has
commissioned ten programs and nine cooperation and innovation projects over the period from 2013 to
2016 [SUC]. Program SUC P-2 “Scientific information: access, processing and safeguarding” is the
second of the ten programs [PRG_P2].

1.2.3 General context

Research at higher education institutions and universities is in a state of flux. The Federal Act on
University Funding and Cooperation in the Field of University Education [UFundA] currently applies to
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the university sector. In the short to medium term, the UFundA will be replaced by the Federal Act on
the Funding and Coordination of the Higher Education Sector [HEdA]. It is likely that there will be a
transitional period of several years prior to the new law taking effect. Unlike the UFundA, the new HEdA
also applies to universities of applied sciences. The following two excerpts from the HEdA are
particularly likely to have a bearing on the SUC P-2 program:

Article 3: “With regard to collaboration in the higher education sphere, the Federal Government is
pursuing the following objectives in particular: [...]

h. national coordination and division of tasks in higher education policy in particularly cost-intensive
areas. [...]” [HEdA]

Article 47; Paragraph 3: “The Federal Government may provide financial aid in the form of subsidies for
the shared infrastructural facilities of higher education institutions and other institutions in the higher
education sphere if the infrastructural facilities fulfill tasks of national relevance. These subsidies will not
exceed 50 percent of operating expenditure.” [HEdA]

Whether and to what extent these articles apply to this program is a moot point which must be addressed
during the course of the program.

The organizations affected by Program P-2 are subject to very different legal constraints in terms of the
management and holding of information. This is because some are public sector organizations and
others belong to the private sector, to which fundamentally different legal requirements apply.

Public sector organizations can be divided into higher education institutions owned by the Federal
Government (ETH and EPFL (Swiss Federal Institutes of Technology)) and cantonal higher education
institutions, to which different legal constraints may apply. Figure 1 below categorizes the organizations
covered by Program P-2 according to their legal form.

Private sector

organizations

e A e X N
Confederation
| SWITCH ¢ Swiss Federal Institutes of
— Technology
e Research institutes
(N J
¢ National Archives
. J
4 N\
|| Private universities and /Cantons h
universities of applied sciences  Universities
L ) ¢ Universities of applied
— sciences
e A ¢ Universities of teacher
education
L Other N Libraries )
(N J

Figure 1: Private and public sector organizations

Figure 2 below sets out the key legal constraints governing access to and the processing and
safeguarding of information. The constraints must be thoroughly assessed when the detailed
specifications are drawn up.
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administration
Accounts Data organization
Ordinance (OR) Protection Law laws

Obligations
pfocess
(DPA) management

Tax laws /i 4 _ ‘.
(esp. VAT Act) g \ | / ‘ Archive laws

Organization’s
Private sector ¥ Public sector
organizations internal organizations
guidelines

ntormation

protection

Liability law 2 - B Other special
legislation
Copyright
law

(UFundA/
HEdA)

Figure 2: The legal bases of information management pursuant to [Siegrist]

= Swiss Code of Obligations:
o Federal Act of March 30, 1911, on the Amendment of the Swiss Civil Code (Part Five:
The Code of Obligations) (SR 220); in particular Division One: Obligations arising by
Contract and Division Four: The Commercial Register, Business Names and
Commercial Accounting [OR]
= Accounts Ordinance:
o Ordinance of April 24, 2002, on the Maintenance and Retention of Accounts (SR
221.431) [AccO]
= Tax laws:
o Value Added Tax Act: Federal Act of September 2, 1999, on Value Added Tax (SR
641.20) [VATA]
o Value added tax ordinance: Ordinance of March 29, 2000, on the Federal Act on Value
Added Tax (641.201) [VATO]
o Various cantonal tax laws
= OEIDE
o FDF Ordinance of January 30, 2002, on Electronic Data and Information (SR
641.201.511) [OEDI]
= ESigA:
o Federal Act of December 19, 2003, on Certification Services in relation to Electronic
Signatures (SR 943.03) [ESigA]
= Liability law:
o Code of Obligations, Division One, Section Two: Obligations in Tort [OR]
o Other laws on liability (including liability resulting from organizational form)
= Copyright law:
o Federal Act of October 9, 1992, on Copyright and Neighbouring Rights (SR 231.1)
[CopA]
= Data protection law:
o Data Protection Act: Federal Act of June 19, 1992, on Data Protection (SR 235.1) [DPA]
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o Ordinance on the Data Protection Act: Ordinance of June 14, 1993, to the Federal Act
on Data Protection (SR 235.11) [DPO]
= Government and administration organization laws:
o Federal Act of March 21, 1997, on the Organization of Government and the
Administration (SR 172.010) [GAOA]
o Ordinance of November 25, 1998, on the Organization of Government and the
Administration (SR 172.010.1) [GAQQ]
» GEVER:
o Ordinance of November 30, 2012, on Electronic Records and Process Management by
the Federal Administration (SR 172.010.441) [GEVER]
= Archive laws:
o Federal Act of June 26, 1998, on Archiving (SR 152.1) [ArchA]
o Ordinance of September 8, to the Federal Act on Archiving (SR 152.11) [ArchO]
o Various cantonal archiving laws
* Freedom of information laws:
o Federal Act of December 17, 2004, on Freedom of Information in the Administration
(SR 152.3) [FolA]
= Information protection:
o Ordinance of July 4, 2007, on the Protection Federal Information (SR 510.411) [InfoPO]
o Ordinance of December 9, 2011, on Information Technology and Telecommunication
in the Federal Administration (SR 172.010.58) [BInfV]
o Various cantonal laws
= Higher education laws:
o Federal Act of October 4, 1991, on the Federal Institutes of Technology (SR 414.110)
[FIT Act]
o Various cantonal higher education laws [HG_CRUS]
o Federal Act of October 6, 1995, on Universities of Applied Sciences (SR 414.71)
[UASA]
= Laws on funding for universities and higher education institutions:
o Federal Act of October 8, 1999, on University Funding and Cooperation in the field of
University Education (SR 414.20) [UFundA]
o Ordinance of March 13, 2000, to the University Funding Act (SR 414.201) [UFundO]
o Federal Act of September 30, 2011, on the Funding and Coordination of the Higher
Education Sector t [HEdA]
o Federal Act of October 7, 1983, on the Promotion of Research and Innovation (SR
420.1) [RIPA]
= Special laws:
o Various other laws applicable to the fields of activity of the Swiss higher education
sector.

In order that common services can be both offered and used, the national services which program SUC
P-2 will be creating must satisfy all the legally relevant requirements.
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As well as the legal bases, there are a multitude of Swiss, European and global standards and norms
which may influence the implementation of national services.

The above list is not exhaustive. The detailed specifications will thoroughly assess the legal bases and
the standards and norms which must be met, in relation to specific aspects of the implementation of the
program.

1.3 Objectives

The following sections explain the objectives of program SUC P-2 “Scientific information: access,
processing and safeguarding” and of this document.

1.3.1 Objectives of program SUC P-2

The focus of this program is to provide researchers, teachers and students at Swiss higher education
institutions with an optimal environment for the use (search, consultation, processing, visualization,
storage, dissemination, sharing, reuse) of all forms of scientific information needed for their work.

Program SUC P-2 is designed to take into account the needs of researchers, teachers and students by
offering services that meet these needs in an optimal manner, by making the best use of technological
advances and respecting the legal constraints regarding the rights of access and data protection, while
also taking into consideration the limited means available to the higher education institutions.

This presupposes, on the one hand, taking account of the specific needs of the various disciplines and
institutions, and on the other hand bringing together the skills and know-how of the different sectors
involved in an approach focused on user services, while also making the best use of existing networks
at national level.

Another factor that is essential to the success of Program SUC P-2 is the use of appropriate cost control
and financing mechanisms.

A national strategy will be developed for the development and sharing of infrastructures, resources and
services related to scientific information.

To determine the framework and direction of the planned activities during the period 2013-2016,
Program SUC P-2 is based on a generic model of the needs of researchers, teachers and students as
far as scientific information is concerned.

According to this model, scientists must:

e have transparent and secure access to research results (e.g. publications, databases) relevant
to their work as well as to such available information and data that are relevant to their work
(e.g. texts, survey results)

e be able to store and keep data generated in the course of their work in order to access,
exchange or distribute such data

e be able to access, in a secured and transparent manner, available resources for the processing
of information necessary for their work.
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1.3.2 Aim of this document

The aim of this document is to lay the groundwork for a strategy paper. Its contents can be illustrated
as follows:

Key:

Figure 3: lllustration of the content of this document

Actual situation: Gauging the current situation by means of use cases, which will form the basis for
ascertaining needs and the current projects and services.

Vision and goals: As the basis for the program, the program’s guiding vision and principles for its entire
duration will be defined.

Principles: Identifying and describing the principles which serve as guidelines for the program.
Organization of the program: Description of the program’s organization and the necessary roles.
Program management process: Definition of the fundamental management processes for managing
the program over its entire duration. The program management process is subdivided into steering,

management and financing.

Service architecture: lllustration of the national services with a strategic service architecture which is
derived from the use cases and based on the functional architecture.

Operating model: Description of the possible alternatives for implementing national services.
Service prioritization: Prioritization of the identified services with regard to their implementation.
Implementation planning: Finalization of implementation planning based on the prioritized services.

Strategy: The strategy encompasses all the aspects outlined above.
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1.4 Scope

1.4.1 Scope of the program

The task of the SUC P-2 program is to establish Switzerland’s needs as a research center in regard to
scientific information, prioritize those needs and allocate the financial resources received by the SUC in
accordance with the priorities set.

The organizations at which the program is aimed will decide whether to cooperate with the development
of, and use, the services to be established by the Program SUC P-2 .

This program is aimed at the following organizations:

e Cantonal universities:
The universities of Basel, Berne, Fribourg, Geneva, Lausanne, Lucerne, Neuchatel, St. Gallen, Italian-
speaking Switzerland and Zurich.

e ETH institutions (Swiss Federal Institutes of Technology):

o The two ETH and four research institutes

¢ Universities of applied sciences:
o All seven public universities of applied sciences
e Other institutions eligible for grants under the UFundA:

o The SUC P-2 program is open to all those institutions that are eligible for grants
according to the UFundA (IHEID, IDHEAP, IUKB, FS Schweiz) and which contribute
their own funding or services.

e Other partners:

o Universities of teacher education

o Certain partners such as SWITCH, the library network, or the National Library will
undoubtedly have an important role to play within the framework of this program, without
their being attached to a university, an ETH institution, or another Swiss higher
education institution.

o The program is open to other partners (e.g. institutions as per Art. 16 [RIPA], Federal
Archives) which contribute their own funding or services.

1.5 Delimitation

1.5.1 Delimitation of the program

The program is limited to the tasks described in the program request [PRG_P2-A]. The program is
intended only for the organizations listed in section 1.4.1.
Projects and services that bear no relation to scientific information will not be considered.

1.5.2 Delimitation of the document

This document has been prepared within the context of Phase 1 of this program and lays the groundwork
for the strategy. It neither prioritizes the function blocks and services identified nor contains any details
regarding their financing.

1.6 Efforts abroad

Annex A, International Efforts, contains a list of selected international projects which pursue similar aims
to those of Program SUC P-2.
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2 Strategic focus

2.1 Vision

By providing national services in the sphere of access to and the processing and safeguarding of
scientific information, the aim is to make tools available to Switzerland’s education and research
organizations that will enable them to continue spearheading the field of education and research and
fulfill the legal requirements.

2.2 Principles

The guiding principles' for the entire program are:

All national services are listed in a Service Catalog, which is centrally managed and made
available in electronic form to all academic users.

Services can be provided centrally or using a decentralized system.

Existing services will be used wherever possible. If necessary, these services will be expanded
in order to provide a national service.

The services are easy, intuitive, efficient and effective to use.

Only services which meet the needs of education and research will be implemented.

The services will be made available to all the organizations listed in section 1.4.1, and can
therefore be used throughout Switzerland.

The shared services will enable cost optimization.

The sustainability of the services is of vital importance.

The entire life cycle of scientific information will be covered by the services available.

The legal constraints will be observed. When the appropriate bases are missing, the program
must initiate their creation.

The services are guided by national and international standards and best practices.

There is central governance with clearly defined interfaces and standards.

The services will be made available through defined interfaces and standards in order that they
can be used autonomously by the organizations.

2.3 Fields of activity

The request for Program SUC P-2 defines and describes in detail the following fields of activity
[PRG_P2_A]:

management

Identity

Working environment

National

e-Learnin o
g organization

e-Publishing

Cloud computing

Data management

Figure 4: lllustrative overview of the fields of activity

" The list of guiding principles is not in any order of priority.
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The following subsections briefly summarize the content of the fields of activity.

2.3.1 Identity management

An infrastructure for identity management at national level to ensure that students, teachers and
researchers not only have access to data to which their current status entitles them, but also lifelong
access to their personal data (certificates, diplomas, e-portfolio, research results, etc.).

2.3.2 Working environment

Integration of different services in personalized and ergonomic virtual environments to support the work
of researchers, teachers and students.

2.3.3 e-Publishing

Licensing for electronic documents (current publications and “back-file archives”), digitization and
presentation of historical documents, implementation of an open access policy.

2.3.4 e-Learning

The infrastructure necessary for education based on electronic means, in particular mobile platforms,
personal learning environments, e-portfolio, e-assessment and open educational resources.

2.3.5 Data management

Access to, management, exchange and storage of research data and educational material (metadata,
life-cycle data, permanent archiving).

2.3.6 Cloud computing

A shared infrastructure made available with infrastructure as a service, and with software as a service
to respond in a flexible manner to the massive needs for the processing and storage of data in all
scientific disciplines.

2.3.7 National organization

This field of activity creates a robust, structured organization for the program. The national organization
permits the groundwork to be laid for a coherent strategy and the transition beyond the program to be
well managed. It will also create a management framework which ensures that the different projects set
up contribute towards this strategy and deliver the results expected by the scientific community. The
national organization will also ensure that it makes full use of all possible synergies to avoid duplication,
and will pay particular attention to cost control. It will also ensure the dissemination and outreach of the
program, so that the scientific community is made aware of what it can offer.
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2.4 Stakeholders (context diagram)

The various parties involved and stakeholders with regard to scientific information can be illustrated as
a context diagram.

|y | A e S e e I N X 27 S S P e S T e r OSSO = Is=2m e & At 1 e
iOpera!ionsI : i Research | i Teaching | i Library | i Suppliers/ i i Public i
i IT . i | i | i i i sponsor, i i access i
! ] | : | : | . private sector 1 i
: : : i : i : ; : institutions : i
' : | : | : i : : ]
i ! P - Lo b !
! | P! - Lo b !
| P P o b b !
! b P ] Lo Lo !
I _ P e i Y | ! | I i !
i Admin/IT © | Researchers Extemal Secretariat, | | Students  Teacher Secretariat, | { Librarian | | Extemaluser | | External user |
i ; i researchers management, | i management, | i i i i i j
i ; i administration| i administration! i i i : i i
RN A R, | RN SR e | | - i
prepz:’re, pv;p;rs. prepare, prepare, Pmpzm-
read, : read, read, prepare, read,
change,
provide, exchange, e;ubigge leam, teach, read, exchange, pﬁ‘;m' b=
operate, publish, srchie prepare, exchange, exchange, exchange, obtain, exchan.ge
safeguard archive read, publish publish, archive archive,
exchange, archive process,
archive update,
receive
limessemssa=ra ]
| i ! i
! Digitization ~j—supply o, (ol |
= i SuPPY  (publish) |
: | |
........... 2 . ven .y . IEESEEREN
o Scientific information e
| Primary data ! i :
. | : ]
| (meads:{:men( g supply Publishers |
2 : (publish) |
|

! machine data, i
etc.) I

i Publishers ! :_ Accessto ! :— Networking with other |
i (publications, ! i permanent ! ; information collections and |
i _magazines, ! i archives ! i sources i
d eBooks, journals | i (such as Lockss, ! i (information from networks, |
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............. J St Rt e

Figure 5: Stakeholders for scientific information (context diagram)
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3 The program

3.1 Organization of the program

The following sections illustrate the organization of the program in Phase 1 and describe the possible
organization for the remainder of the program.

3.1.1 Organization of the program in Phase 1

In Phase 1, the program organization (cf. Figure 6) comprises the Steering Committee (SC), the
Program Management (including secretariat), the CRUS Core Team and the representatives of the fields
of activity.

The relevant organizations identified by the CRUS during the program start-up phase are grouped by
fields of activity. Each organization has made representatives and employees available to the program

for the management of Phase 1.

Steering Committee

Prof. Martin Tauber, President
Prof. Susanna Bliggenstorfer
Prof. Roman Boutellier

Prof. Alexander N. Eberle

Dr. Alain Jacot-Descombes
Martin Kasser

Dr. Matthias Kaiserswerth

Dr. Raymond Werlen

Program Secretariat Program Management

Roland Dietlicher
Gabi Schneider

CRUS Core Team

Martin Walder
Urs Weber
Ueli Dahinden

Working Environment

e-Publishing

Susanne Benitz, René Schneider F r (; ( (31'_(: 6 r‘f‘ ,; cgl’ rvfrgl’f Vi Susanne Benitz

+extended team +extended team

Data Management e-Learning
Identity Management Cloud Computing

B . _ Christoph Witzig, Pierre-Yves Burgi
Matthias Towe, Erich Werder, .
Simon Leinen, Pierre L'Hostis (only Christoph Graf Simon Leinen, Dean Flanders,
UNIGE), Patrick Ruch m?gga% J-F-Rossignol (only +extended team

+ extended team +extended team +extended team

Figure 6: Program organization in Phase 1

3.1.2 Proposed organization of the program beyond Phase 1

The Steering Committee and the Program Management will continue to fulfill the same functions for the
remainder of the program. The CRUS Core Team from Phase 1 and the representatives of the fields of
activity will no longer be available in their current form after Phase 1.

In addition, an Expert Committee will be required in order to assess the professional requirements, an
Architecture Committee to assess and define the technical facilities and a Project Management to realize
the actual implementation projects.

The implementation projects entail the implementation of services, the creation of an operational
structure and the definition of expert committees/groups to realize non-technical solutions. The service
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providers that are responsible for operating the services created will also be incorporated in the
organization of the program, although how they will be incorporated has yet to be finalized and depends
in particular on the chosen operating model (cf. Section 6).

The roles and responsibilities of the individual organizational units are explained in more detail in
Sections 3.4 and 6.

Steering
Committee

Program

Management Program Support

Project I Service Provider :
Management : (Operation) |

Expert Committee Architecture

Implementation
project 1

Implementation
project 2

Implementation
projectn

Figure 7: Proposed program organization beyond Phase 1

3.2 Action strategy

The program is divided into a strategy and a realization phase. The strategy is in turn split into two sub-
phases.

= Strategy: Phase 1 (“Foundations for the strategy,” this document)

o Assessment of the fields of activity

o Defining the stakeholders

o Ascertaining needs by means of use cases

o Creating the functional and service architecture

o Establishing the bases for organization, processes and services
= Strategy: Phase 2

o Establishing the program management
Prioritizing the national services
Allocation to implementation projects and implementation planning
Drawing up the investment plan

(]
(]
O
o Finalizing and submitting the strategy (white paper)
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= Realization phase (implementation projects)
o Setting up the necessary organizations (operations, expert committee, expert groups

etc.)

o Setting up and realizing the actual national services
o Continual review of existing services and integration of new requirements

Figure 8 below illustrates the flow chart for the program over the entire financing period (2013-2016).

I

Strategy Phase 1

Assessment
of fields of
activity

Stakeholders

SUC program request

Foundations for strategy — | Strategy white

F paper

~
N
~
I

Strategy Phase 2

Functional
architecture

Program management
oilss Prioritization
architecture

Investment plan
Implementation planning

Organization,

processes &
services

Real-

[

Jan. 2013

July 2013 Aug. 2013 Dec. 2013 2014-2016

Figure 8: Program flow chart for SUC P-2

3.3 Elements of the program

The action strategy defines the following elements that are needed for the cohesive, centrally
coordinated execution of the program. The elements form the basis for the program management

process.
Element Description
Use case The purpose of use cases is to ascertain professional needs, existing

requirements (actual situation) and new requirements. These are ascertained
using a structured template (cf. Annex B).

Function block

The requirements are described in function blocks, derived from the actual
situation and the recorded use cases. The function blocks are clearly delimited
areas which describe functionalities and tasks when handling scientific
information.

The function blocks form the basis for the functional architecture and cover all
the functional requirements.

National services

The service view is derived from the strategic focus and the functional
architecture. It forms the basis for the national services which are to be made
available in the future in the scientific sphere.
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Element Description

Project portfolio The prioritized national services are allocated to various implementation
projects and included in the project portfolio. Project requests are prepared
and approved for the implementation projects. Finally, the implementation
projects are undertaken and managed in the program.

Table 1: Elements of Program SUC P-2

3.4 Program management process

The program management process regulates the implementation of the program over its entire duration
and defines the various tasks and responsibilities.

Applicant Program steering Program management
Authorized party Requi (use case), i igati t Portfolio management, management of projects,
grading, prioritization, allocation to projects project controlling
pursuantto
UFundA/HEdA Approval of

national

service
Requirement

documented as

it
per matrix Adaptation of

national

service Requirement for a new

shared service

Grading/
Recording Assessment Prioritization/
Allocation

Management of project portfolio
[

Rejection

leaoidde)oafoid
1Bujsueuly

A project request is prepared
A r N
which reflects the priorities

set [9] [11]

Program financing
Decision on project approval and
financial resources

Figure 9: Program management process

Table 2 below describes the tasks and the possible staffing of the roles involved in the program
management process.

Role Tasks Staffing
Applicant Assembles requirements and needs in |= Representatives of the
the context of scientific information for respective institution
the purposes of the program and is the |= Contact persons for the
contact person for the respective respective stakeholders/fields of
stakeholders for the program. activity
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Role Tasks Staffing
Program Management of the program and = As per section 3.1
management general contact person for the program.

Manages and is responsible for the
Steering, Financing and Management
components of the program. Delegates
tasks to the program support and
project management. Acts as liaison
with the Steering Committee and
reports on the program status.

Program support

Supports the program and the program
manager, handles program tasks and
undertakes those tasks autonomously.
Ensures and coordinates financing and
communication. Is responsible for
administrative program tasks.

Two to four people who report to
the program management during
the program

Expert Assesses professional needs and = Specialist representatives to be
Architecture requirements in order to adapt the appointed by the Steering
Committee architecture and the national services. Committee
Makes recommendations for the (e.g. representatives/managers
Steering Committee on adapting the of the expert committees
architecture/national services. CBU/KUB, CBH/FHB, ETWG,
ASIUS, FID, Switch)
Steering Steers and guides the program, = As per Section 3.1
Committee assesses opportunities and risks in the
wider context. Is the program’s
decision-making body.
SucC Is the Program SUC P-2 commissioning |« SUC organization
authority. Approves the financial
resources.
Project The project management is appointed  |= To be decided: A project
management on the recommendation of the Steering management team is appointed

Committee for each defined project. The
project management is responsible for
preparing the project outline/project
request and for implementation. Reports
regularly to the program management
on the project status.

for each implementation project

Service provider

For each national service to be
implemented, the Steering Committee
appoints a service provider on the
recommendation of the program
management. The service provider is
responsible for the constant provision of
the national service.

To be decided: A service

provider will be appointed for the

respective operating model

The following are potential

service providers:

o universities, ETH, universities
of applied sciences

o Switch

o other external service
providers

Table 2: Roles in the program management process
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Table 3 below allocates the responsibilities in the program management process according to the RACI
model?2 [RACI] for the roles defined above:

case is also assessed to ascertain whether
it is within the defined strategic fields of
activity.

The extent to which the request can be met
with the strategic architecture in place,
whether the defined function blocks cover
the requirements submitted or whether a
new function block is needed is also
investigated.

If requirements are set which, from a
strategic perspective, necessitate a justified
expansion of the architecture and the
national services, a submission for an
adaptation to the architecture and services
is initiated.

Activity in Description .
program ‘g
management £
process c 8 -
o ol 9 c
£ - 2 Q
(<) € 3 = £ [
ool € 0| O
| Q | T
Sl 2= ] | S
=] L (e} c o
- | E|®| 9|0 © S
SIEIE(S(2| [£|a
L &8 ¢T £ s |9
ol o O Q —_— >
g o(e|gl2| 3¢5
< Ao Wwon o ol on
Report [1] An organization that is authorized pursuant | R
to the UFundA/HEdA sends a written report
to the program for each request form (use
case) in order to submit a requirement or a
need.
Review [2] The submitted report is checked for R, | R
completeness and clarity. A
Query [3] If anything in the submitted request is R
unclear, it is queried with the applicant.
Assessment [4] | The request is assessed on the basis of the A |R|C
requested functional requirements. The use R

2 Cf. the RACI model description below the table.
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Activity in Description .
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Grading/ The defined national services are graded R|{C|C|A I
prioritization/alloc |and prioritized by importance and urgency.
ation [5]
The strategic projects are ascertained and
allocated on that basis.
The preparation of a project outline or
project request is initiated and the project
management is appointed. To this end,
management activities commence in the
project portfolio.
Project The various projects are managed and A | R I
portfolio steered (through the medium of the project R
management [6] | portfolio) in the request, financing and
project approval and project implementation
phases. The program management
periodically reports to the Steering
Committee on the program status.
Adaptation Sometimes, it is necessary to adapt the C|C|A
of national architecture and make changes R
service [7] to/supplement or redefine a national
service, in response to altered or new
requirements.
The architecture and the service adaptation
are assessed. A proposal and
recommendation are drawn up and
submitted to the Steering Committee.
Approval The Steering Committee decides on the I ClA | I
of national adaptation of the architecture/national R
service [8] service and approves or rejects the
adaptation.
Project outline/ A project outline/project request is drawn A|C R
Project request up, describing in particular the financial and
[9] organizational requirements applicable to
the structure and modus operandi of the
project.
Financing/project | The project submission is reviewed and, I R|A I
approval [10] depending on the project, the project
financing and operational financing
(operating costs model and operational
structure) are determined.
Implementation | The approved project is implemented, with | | C Al
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Activity in Description .
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of project [11] the defined project organization. The status R
is reported to the program management on
a regular basis. Preparations are made for
the operational transfer of the project to the
operational organization, which takes place
on completion of the project.
Rejection [12] If a project request is not accepted for R | A

inclusion in the program portfolio, a
reasoned rejection (confirmed by the
Steering Committee) is sent to the
applicant.

Table 3: Description and responsibilities in the program management process

Key:

e Responsible — (performance responsibility), responsible for actually performing the activity.
The person who is performing the activity or initiating its performance by other people.
Interpreted as responsibility in the disciplinary sense.

¢ Accountable — (cost responsibility), responsible in the sense of “approving,

permitting” or

“signing.” The person who bears responsibility in a legal or commercial sense (also interpreted
as responsibility from a cost center perspective).
e Consulted — (professional responsibility). A person whose advice is sought. Also interpreted as
responsibility from a technical perspective.
¢ Informed — (right to receive information). A person who receives information about the progress

or outcome of the activity or has the right to obtain information.

Note: Under the RACI model, just one person (role) should — as a rule — be accountable for each activity.
However, several people can be responsible, consulted or informed for a particular activity. It is also
possible for one person to be both accountable and responsible for an activity [RACI].
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4 Use cases

The recording and evaluation of the use cases is the central element of the program. This will allow the
requirements and the current situation with regard to scientific information in the Swiss university
landscape to be captured. The method is described below.

The completed forms were analyzed and evaluated using a hybrid form of quantitative and qualitative
content analysis.

Creating the questionnaire
Recording the use cases
Creating the evaluation matrix
4 Quantitative and qualitative content analysis of the use cases

5 Validating and modifying the evaluation matrix

Evaluation

Figure 10: Method of evaluating the use cases

1. Creating the questionnaire
The use cases are recorded using a questionnaire. This consists of a mixture of closed and open
questions and is intended to be exhaustive, in other words, to allow all the possible content to be
captured. The questionnaire includes general information about the origins of the use case, a brief
description, the functionality required, the expected benefits and information about whether a
project or service in this area already exists.
The questionnaire is in Annex B.

2. Developing/recording the use cases
The use cases were developed by those responsible for the fields of activity in the period from
February to April 2013 (cf. Section 3.1.1).

3. Creating the evaluation matrix
Designing the evaluation matrix and defining the analysis rules.

4. Quantitative and qualitative content analysis of the use cases
Extracting the relevant sections of text into the evaluation matrix.

5. Validating and modifying the evaluation matrix
During the analysis phase, the evaluation matrix will be validated and, if necessary, enhanced. If
the evaluation matrix is modified, all the use cases must be processed again, so that all the data
will have been evaluated using the same matrix. Therefore, points 4 and 5 should be seen as
iterative steps.

6. Evaluation
Presenting and interpreting the results.
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4.1 Overview of the use cases

Initial contact: Submission of the use cases:
February/March 2013 Ongoing/up to six weeks after the initial contact
Key person

Project 1
Key person
Project 2
~
Key person

Projectn
CRUS Pers_on / j
—————P responsible for E
core team
- A
Person
responsible for

theme, area1

field of activity

Person

responsible for
theme, area2

If necessary:
workshops Person

responsible for
theme, arean

Figure 11: Procedure for recording the use cases

Around 159 people have submitted a total of 269 use cases via the 13 people with responsibility for the
fields of activity. These use cases were then analyzed and evaluated. The evaluation described below
dates from June 28, 2013.

The list of all the use cases received, which is sorted by the “Name of the submitter,” can be found in
Annex C.

4.2 Quantitative evaluation of the use cases

Use cases per organizational unit
Question: “Which organizational unit does the use case originate from?”

Background: The person who completed the use case form was requested to specify the organization
that the use case comes from. This question can have multiple answers.

Interpretation: The evaluation shows that almost all the institutions approached were directly involved in
one or more use cases. This makes it clear that the procedure used to record the requirements is
sufficiently wide-ranging.
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Figure 12: Quantitative evaluation — use cases per organizational unit

The following information, for example, is included under “Other”: Paul Scherrer Institute PSI, SystemsX.ch/SyBIT Project, Swiss
Institute of Bioinformatics (SIB), Friedrich Miescher Institute FMI, Swiss Institute of Particle Physics (CHIPP), Swiss Federal Court;
Swiss Institute of Comparative Law, Zurich-Basel Plant Science Center (PSC), Swiss National Library, Swiss Academy of
Humanities and Social Sciences SAGW, Working group on information literacy at Swiss universities (AGIK), SFDN (Swiss Faculty
Development Network), researchers, etc.

Use cases per field of activity
Question: “Allocation of the use cases to the specified fields of activity.” Depending on the main
requirement, one or more could be selected.

Background: In this question the submitters were required to allocate their own use case to the fields of
activity. The submitters could choose from the six specified fields of activity and there was also a text
field for additional proposals. This question specifically permitted multiple answers. The blue bars show
the use cases in which more than one field of activity was referred to. The red bars show the use cases
in which only one field of activity was selected.

Interpretation: The majority of the submitters allocated their use case to more than one field of activity.
This leads to the conclusion that the existing fields of activity should not be regarded as self-contained,
but instead as fields with strong links that interact with one another.
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B Number with multiple references B Number with no multiple references
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Figure 13: Quantitative evaluation — use cases per field of activity

The high number of use cases listed under “Other” was investigated in detail to see if other fields of
activity could be selected. The analysis showed that the majority of the answers in the category “Other”
either formed part of the existing fields of activity or were not part of this program.

Existing projects
Question: “Is there already a project for this use case in Switzerland?”

Background: This question is intended to identify existing projects. The light orange bar shows the
number of use cases where there is already a project in this area. The darker orange bars indicate the
project status. Multiple answers are possible for the status.

Interpretation: There is already a project for more than 40% of the use cases. It is not possible to
conclude from this that the projects referred to cover the full functional scope of the use cases in
question. However, the large number of existing projects indicates that these can be used as the basis
for developing the national platform.
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Figure 14: Quantitative evaluation — existing projects

Existing services
Question: “Is there already a service for this use case in Switzerland?”

Background: This question is intended to identify existing services. The light green bar shows the
number of use cases where there is already a service in this area. The darker green bars indicate the
service status. Multiple answers are possible for the status.

Interpretation: There is already a service for almost 30% of the use cases. It is not possible to conclude
from this that the services referred to cover the full functional scope of the use cases in question.
However, the large number of existing services indicates that these platforms can be used as the basis
for developing the national platform.
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Figure 15: Quantitative evaluation — existing services
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4.3 Analysis of the evaluation matrix

The following evaluations are based on the analysis of the matrix. This involved identifying the text
blocks and allocating them to the accompanying categories/function blocks in the matrix (cf. Figure 16).
The open questions “6. Brief description,” “7. Objective,” “8. Potential benefits” and “9. Main
requirements” were used as the basis for the evaluation.

‘Association Services Informatiques Universiaires Suisses ASIUS.

FID

Kurzbeschreioung des Anwondungsh
- Besciweibung der funktionalen
abdecken soil

e. welche cer Anwendungsfall

‘Beispieliaxt aus Wikipedia'
Archive das ihnan an Kulturgut (M
Kulturgut verwal B . Museen und

R Myﬂm Wage genen, am meisien. Die Ernaltung etwa ines.
in jeder fachichen
Malisidben, wie ar auch dem

= M Identity
ig:Mall Hans.muster@: Management
! Teleton: 000 00 000 00
Welche organisatonscha Tragwodte (National, insitt, Bercion) hat der = Functions for an e-sic
4. Einsatzgeblet Anwendungstal: identity
Navonal -
Weiche rganisaton an) boinf &3 Authentication,
primares A8 CH Hochachulen and
i md Bevuizer: accounting functions
Welcha Grganisaton (on] konats Giwsar Anwandungaroll such ePbmiar = Linking functions for
sekundives Intema electronic identities
Anaahi weiterer nd Barutzer: = Electronic signature
>11000000 !
T weichem Zothorzard oie o7
5. Zoithorizont - Angaben zur zeiticnen Vorsteliungen zum naungstall
3Jalve.

= User functions i

Data Management

= Data life cycle functions

Metadata

« Functions for an Open Archival Information System

(OAIS)
= e-archive research
= e-archive t

igitizing functions
Open access

publication catalogs

Working Environment

= Portal functions

= Personalization functions

= Functions for providing the personal portfolios

= Mobility functions

= Collaboration functions (wikis, calendar, mail, e-meetings, social networking)
= Functions for an e-sic app store/user self-service (SaaS, Software as a Service)
= Personal repository functionality

= Workspaceffile-sharing functions

= Search functionality

= Data analysis functions

e-Learning

= Functions for a Personal Learning Environment (PLE)
= Mobile learning functionality

= Learning portfolio (training catalog)

= Assessment functions

= Learning management system (admin)

= Learning content management system (content and

e-Publishing

= License management

= Functions for national
storage)

= Functions for Massive Open Online Courses (MOOC)

= Video management and annotation functions

Cloud Computing

= On demand server infrastructure (laaS,
Infrastructure as a Service)

On demand storage infrastructure (laaS,
Infrastructure as a Service)

= Interface to HPC resources (high

Restauratoren,
Beruls zugrunde liegt. .
Bescnders von digtalen
. ca di Datenriger
begr Teils der Daten des
= . P
omman wursen, |

€-archive library/pt

performance computing)

Figure 16: Allocating the text blocks to the accompanying categories in the evaluation matrix

Distribution of the use cases by area

Background: All the use cases were categorized according to their area of application. They were
divided into the following categories: teaching, research, publication and “relates to all areas.” Use cases
which are relevant to all areas of a university were assigned to the category “relates to all areas.” The
use cases could be allocated to a maximum of two categories.

Interpretation: The evaluation shows clearly that all areas are well represented in this study.
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Teaching

Research
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Figure 17: Use cases divided into areas
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4.3.1 Functional requirements

Distribution of the use cases by field of activity

Background: The function blocks identified for each use case were transferred to the evaluation matrix.
The function blocks in turn form part of the specified fields of activity (cf. Figure 16). The following
evaluation shows the distribution of the use cases by field of activity.

Interpretation: In 136 of the 269 use cases there were functional requirements in the Working
Environment field of activity. This can be explained by the fact that the requirements for online
cooperation are grouped in this field of activity and a large number of the requirements submitted are
based on this. The large number of entries (126) in the e-Learning field is due to the fact that there is
already an active e-learning community in Switzerland in the form of the Educational Technology
Working Group (ETWG)/Eduhub which the relevant use cases have specified.

Only a few use cases which belonged solely to the Identity Management field were submitted. However,
many of the use cases are directly dependent on a national identity management solution so that they
can operate on a national basis.

The detailed features of the components of the individual fields of activity will be explained more
thoroughly in the following evaluations.

Working Environment | | | | | | 137
e-Learning | | | | | | 12‘6

Data Management | | | | 8‘6

Identity Management _ | | | 71
e-Publishing _ | 40 |
Cloud Computing _ 2L
0 2!0 40 60 80 100 120 140 160
Number of references

Figure 18: Distribution of the use cases by field of activity (on the basis of the functionality specified in the
use cases)

Function blocks in the Working Environment field

Background: Figure 9 below shows the necessary function blocks in the Working Environment field.
These requirements were extracted from the use cases by analyzing the questions “6. Brief description,”
“7. Objective,” “8. Potential benefits” and “9. Main requirements.”

Interpretation: The majority of the requirements came from the area of online cooperation. This includes
wikis, blogs, social media, online project rooms and other similar features. The required file-sharing
functionality, which primarily concerns the exchange of data between individuals, is directly related to
this. The call for an e-science (e-sic) app store is in line with the efforts to introduce national services. It
should therefore be possible to access the necessary services from a list “with a single click of the
mouse.”
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A slightly simplified description of the personal portfolio is a résumé that is available online. In addition,
the services should also be available on mobile devices. This is a result of their growing proliferation

and importance.

Collaboration functions (wikis, calendar, mail, e-
meetings, social networking
Functions for an e-sic app store/user self-service (Saas,
Software as a Service)

Workspace/file-sharing functions

Functions for providing the personal portfolios
Mobility functions

Personalization functions

Data analysis functions

Search functionality

Personal filing functionality

Portal functions

11

10

10

29
20
19

18

15 20 25
Number of references

30

35

Figure 19: Function blocks referred to in the Working Environment field of activity

Function blocks in the e-Learning field

Background: Figure 20 below shows the necessary function blocks in the e-Learning field. These
requirements were extracted from the use cases by analyzing the questions “6. Brief description,” “7.
Objective,” “8. Potential benefits” and “9. Main requirements.”

Interpretation: The required functionality can essentially be grouped into three main categories. These
are, firstly, the administration of the learning content and the courses, secondly, the provision and
personalization of the learning content and the courses and, thirdly, the online test.

The services should also be available for mobile devices. However, it is important that existing services
are not simply converted for mobile devices, but instead that active use is made of the new options that

these devices offer (for example, developing interactive books instead of digitizing content).
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Learning content management system (content and storage) 25

Functions for a Personal Learning Environment (PLE) 24

Assessment functions 20

Learning management system (admin) 18

Mobile learning functionality 15

Video management and annotation functions 10

Functions for Massive Open Online Courses (MOOC) 9

Learning portfolio (training catalog) 5

0 5 10 15 20 25 30
Number of references

Figure 20: Function blocks referred to in the e-Learning field of activity

Function blocks in the Data Management field

Background: Figure 21 below shows the necessary function blocks in the Data Management field. These
requirements were extracted from the use cases by analyzing the questions “6. Brief description,” “7.
Objective,” “8. Potential benefits” and “9. Main requirements.”

Interpretation: The majority of requirements fall into the area of archiving research data (primary and
secondary data). Some researchers still only store data on local or external USB hard drives. As a result,
some research results have already been permanently lost following technical faults or staff changes.
The libraries are responsible for digitizing collections and for the long-term storage of publications and
the digitized collections. The data must be actively managed throughout the entire life cycle from
creation through to deletion. If necessary, the data formats must be updated over time in order to
guarantee that they can still be read.

The federalist approach taken by the Swiss university landscape means that uniform standards for
metadata are needed so that the digital data can be shared.

e-archive research 27

e-archive library/publications 19

Data life cycle functions 16

Meta data 12

Functions for an Open Archival Information System
(0AIS)

e-archive teaching data 4

0 5 10 15 20 25 30
Number of references

Figure 21: Function blocks referred to in the Data Management field
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Function blocks in the Identity Management field

Background: Figure 22 below shows the necessary function blocks in the Identity Management field.
These requirements were extracted from the use cases by analyzing the questions “6. Brief description,”
“7. Objective,” “8. Potential benefits” and “9. Main requirements.”

Interpretation: |dentity management is very important for national services. Without a comprehensive
identity management function it is very difficult to implement services across different universities. The
use cases submitted and, in particular, the first two function blocks with 28 and 27 references highlight
this fact. The electronic signature function is required in several fields of activity in order to add an
electronic signature to data and to allocate it beyond all doubt to one or more people.

Authentication, authorization and accounting functions ‘ | ‘ ‘ 28
Functions for an e-sic identity | 27
Electronic signature function | 7
Linking functions for electronic identities | 6
User functions 7 3
0 5 10 15 20 25 30
Number of references

Figure 22: Function blocks referred to in the Identity Management field

Function blocks in the e-Publishing field

Background: Figure 23 below shows the necessary function blocks in the e-Publishing field. These
requirements were extracted from the use cases by analyzing the questions “6. Brief description,” “7.
Objective,” “8. Potential benefits” and “9. Main requirements.”

Interpretation: The subject of open access plays the leading role in the e-Publishing field with 15
references. Open access focuses on alternative publication options [OA] which supplement the
traditional offerings of publishing houses.

The digitizing functions enable collections to be converted into a digital form (for example, scanning, full
text interpretation). In the context of license management, the joint purchasing and management of
publications was mentioned in particular. In order to allow Swiss universities to access publications in a
central location (either via open access or documents published in the traditional way), comprehensive
publication catalogs that are available on a national level are needed.
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Open Access 15
Digitizing functions 12
License management 7
Functions for national publication catalogs 6
0 2 4 6 8 10 12 14 16
Number of references

Figure 23: Function blocks referred to in the e-Publishing field

Function blocks in the Cloud Computing field

Background: Figure 24 below shows the necessary function blocks in the Cloud Computing field. These
requirements were extracted from the use cases by analyzing the questions “6. Brief description,” “7.
Objective,” “8. Potential benefits” and “9. Main requirements.”

Interpretation: The Cloud Computing field of activity includes functions which make resources available
to the service user for a specific period of time. Generally, a distinction is made between two different
categories: on the one hand, resources from server infrastructures (for example, computing power) and,
on the other hand, storage resources. As high-performance computing is not a direct part of this
program, only the interfaces to it are referred to here.

On-demand server infrastructure (laas,

) 13
Infrastructure as a Service)

On-demand storage infrastructure (laas,
Infrastructure as a Service)

Interface to HPC resources (high-performance
computing)

0 2 4 6 8 10 12 14
Number of references

Figure 24: Function blocks referred to in the Cloud Computing field
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4.3.2 Non-functional requirements

In addition to the functional requirements, the use cases also specified non-functional requirements.
These are the quality features and constraints that services must take into consideration. As every use
case includes functional and non-functional components, the requirements from the individual use cases
are shown as a consolidated list in Table 4:

Non-functional requirement Description

Governance

In order to ensure that the program achieves its long-term
objectives, clear guidelines (governance) are needed.
Governance includes definitions of accountabilities,
responsibilities, structures and processes, which, among other
things, guarantee openness and transparency.

Financing and billing

To ensure the sustainability of the national services and,
therefore, this program, the financing and billing of services are
of fundamental importance.

1. Financing the cost of providing the services. This includes the
financial cost of creating a service and transforming it into a
national service.

2. Safeguarding operation by billing for the operating costs. This
can take the form of a fixed base amount or billing the user for
the services actually used.

Operation

The aim of an operating model is to ensure the sustainability of
the subsidized projects at a national level and to transfer a
project or an existing service into regulated operation (defining
and guaranteeing the SLASs).

Legal consultancy

The legal constraints on national services can be relatively
complex. Legal consultancy is intended to support the service
providers and operators in creating national services and
organizations and to ensure that they are viable from the very
beginning.

Consultancy and coordination
centers

In addition to technical solutions, comprehensive technical
consultancy and support is needed to allow individual services to
be implemented, for example in areas such as license
management, open access, coordinated access to resources
(publications, computers, storage, etc.). These consultancy and
coordination centers should be available on a national level so
that they can be used by all universities.

Security

The security and correctness of the scientific data which are
stored, managed and accessed as part of this program must be
guaranteed at all times. This includes ensuring confidentiality,
information security, data integrity and availability.

Usability

Services which are operated in a sustainable way should be
easy to understand, learn and use. Carrying out usability tests at
an early stage should improve usability and increase the
acceptance of the national services.

Flexibility

The national services should be implemented in such a way that
they can respond quickly to new or changed requirements. This
means that the services must be based on open, internationally-
recognized standards.

Performance and efficiency

To ensure that the national services can be used effectively, the
response times of the systems must allow for normal working
and it must be possible to use the necessary IT resources.
However, the services must also be cost-effective.
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Non-functional requirement Description

Basic conditions Where necessary the foundations must first be laid to enable
national services to be implemented (for example, billing for the
services, publication under the terms of open access, defining
and establishing the operational organization).

The development process for the national services should take
into consideration international projects in the field of scientific
data and comply with national and international standards.

Table 4: Non-functional requirements from the use cases
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5 Architecture

In this chapter the requirements identified from the use cases that have been recorded are transferred
into a functional architecture. The individual function blocks are described and the main requirements
specified in the function blocks. This results in the functional architecture which will be used to define a
future service architecture for the national services.

The service architecture will ultimately form a valid long-term basis and a reference for the assessment,
prioritization and strategic focus of the national services that are to be established.

5.1 Functional architecture

5.1.1 Overview of the functional architecture

An overview of the functional architecture grouped by fields of activity, which is based on the survey of
the use cases and the resulting function blocks, is shown below.

Identity Working Environment
Management

Portal

functions

e-Publishing e-Learning

Digitizing
functions

Open access

Learning
content

management

Learning

ment

system

Data Management Cloud Computing

User functions On demand

rage

Infrastructure

Metadata

Figure 25: Functional architecture
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5.1.2 Function blocks

The function blocks are clearly defined areas which describe functions and tasks relating to information
in the scientific environment. They are used to structure the requirements which form the basis for the
national services.

The following function blocks have been defined:
(The function blocks are not numbered in order of priority.)

Identity Management
No. Function block
F-IM-1 Functions for an e-sic identity
F-IM-2 Authentication, authorization and accounting functions
F-IM-3 Linking functions for electronic identities
F-IM-4 Electronic signature function
F-IM-5 User functions
Working Environment
No. Function block
F-WE-1 Portal functions
F-WE-2 Personalization functions
F-WE-3 Functions for providing the personal portfolios
F-WE-4 Mobility functions
F-WE-5 Collaboration functions (wikis, calendar, mail, e-meetings, social networking)
F-WE-6 Functions for an e-sic app store/user self-service (SaaS, Software as a Service)
F-WE-7 Personal repository functionality
F-WE-8 Workspace/file-sharing functions
F-WE-9 Search functionality
F-WE-10 | Data analysis functions
e-Publishin
No. Function block
F-eP-1 Digitizing functions
F-eP-2 Open access
F-eP-3 License management
F-eP-4 Functions for national publication catalogs
e-Learning
No. Function block
F-elL-1 Functions for a Personal Learning Environment (PLE)
F-eL-2 Mobile learning functionality
F-eL-3 Learning portfolio (training catalog)
F-eL-4 Assessment functions
F-eL-5 Learning management system (admin)
F-eL-6 Learning content management system (content and storage)
F-eL-7 Functions for Massive Open Online Courses (MOOC)
F-eL-8 Video management and annotation functions
Data Management
No. Function block
F-DM-1 Data life cycle functions
F-DM-2 Metadata
F-DM-3 Functions for an Open Archival Information System (OAIS)
F-DM-4 e-archive research
F-DM-5 e-archive teaching data
F-DM-6 e-archive library/publications
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Cloud Computing

Nr. Function block

F-CC-1 On demand server infrastructure (IaaS, Infrastructure as a Service)
F-CC-2 On demand storage infrastructure (laaS, Infrastructure as a Service)
F-CC-3 Interface for HPC resources (high performance computing)

Table 5: List of the function blocks

Each function block is described in a matrix like the one below. The descriptions of each function block
can be found in Annex D.

Field of activity

No. Function block

X-X Name of the function block
Description:

Main functionalities:

Derived from the following use cases:

Existing projects and services based on the use cases:

Table 6: Matrix for the descriptions of the function blocks

5.2 Service architecture

5.2.1 Overview of the service architecture

The service architecture acts as the reference and the long-term foundation for developing and
managing the service portfolio. The service architecture described below is based on the focus of
program SUC P-2 (vision, strategy, top-down perspective) and the comparison with the function blocks
(taken from the use cases, bottom-up perspective).

Using the service architecture, new needs and requirements can be assessed, prioritized and, where
appropriate, adopted as new national services, in line with the program management process. The
function blocks act as aids to help identify existing elements. The purpose of this is to ensure that the
national service architecture can adapt permanently to the new or changed requirements that
Switzerland, as a research location, has in relation to scientific information.

The figure below shows the current service architecture which forms the basis for the national services
that will be established in program SUC P-2.
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National services
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Figure 26: Overview of the service architecture

5.2.2 National services

The following national services have been defined:

(The services are not numbered in order of priority)

National services

S-1 Electronic identity

The “Electronic identity” service provides a unique and permanent (lifelong) identity for
every academic user in the whole of Switzerland. This service accompanies students,
teachers, researchers and alumni throughout the entire life cycle and is independent of
their status and the institution they belong to. The unique and permanent electronic
identity forms the basis for further allocations, such as the user's membership of an
organization, role and authorizations. It is also compatible with other international identity
infrastructures.
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National services

No.

Service name

S-2

Portfolio (career, degrees, training courses, own publications, etc.)

The “Portfolio” service provides users with an online platform for the long-term storage and
management of their academic data, such as information about their career, certificates,
degrees, credits, training courses, research results and publications. Users can decide
which of their data they want to make available to the academic community.

S-3

Support for online cooperation

The “Support for online cooperation” service provides academic users with a national
platform which makes general online cooperation possible in an intuitive way. It supports
wikis, forums, project spaces, social platforms etc., together with the new online tools of
the future.

S4

Personal repository (personal data)

The “Personal repository” service provides academic users with the option of storing their
personal data in a secure location which is linked with their electronic identity. They can
access and make use of their data wherever they are, including when they are on the
move. The important factor is also preventing the data from being lost. Users can decide
themselves which data they do and do not want to share with other people.

Repository and use of shared data (papers, projects, etc.)

The “Repository and use of shared data” service makes it easy for users with the
appropriate authorization to set up their own national repository, to which they can give
other people access. As the owner of the repository, a user can provide other users with
an electronic identity which entitles them to make joint use of the repository for papers and
projects. When the paper or the project comes to an end, the owner of the repository can
decide which data will be transferred to an electronic archive and which will be deleted.

S-6

Service catalog and self-service for online services (hardware/software/tools)

The “Service catalog and self-service for online services” service gives academic users a
standardized national service catalog containing all the online services that are available.
Users can select a service in an intuitive way from the catalog and use it on the basis of
their electronic identity/role.

Support for publishing papers

The “Support for publishing papers” service is a national service which gives academic
users a simple way of publishing their results. The service supports the process of
publication (licensed via open access and/or via traditional publishing houses).

S-8

Managing and providing online publications (licenses, open access)
The “Managing and providing online publications” national service guarantees the ongoing
nationwide acquisition and availability of scientific publications.

S-9

Digitizing collections (publications, images, maps, cultural heritage, etc.)
The “Digitizing collections” coordinated national service enables specific collections to be
digitized and made available to academic users online wherever they may be.

S-10

Maintaining digital collections (publications, images, videos, maps, cultural
heritage, etc.)

The “Maintaining digital collections” service guarantees the long-term storage and
maintenance of online collections throughout their entire life cycle. This also ensures that
they can be read and will remain available online for a long period.

Archiving data (primary, secondary, projects, etc.)

The “Archiving data” service is a simple means of enabling data to be archived. The
owners of the data choose which data they would like to archive and when. In other words,
they select what they want to be included in the online archive. Data that are archived are
also assigned to a storage class.

Access to digital collections (publications, images, videos, maps, cultural heritage,
etc.)

The “Access to digital collections” service provides access at a national level to digital
collections (catalogs and content). The availability and authorization for the online

07.31.2013

Status: Final 39/92



Program SUC P-2: Foundations for the strategy

National services

No.

Service name

collections are checked using the electronic identity. On this basis user-related functions
such as “free access,” “free preview” and “paid access” are provided.

S-13

Access to temporary computer resources

The “Access to temporary computer resources” service gives authorized users easy
access to computer resources for a limited period of time for the purpose of preparing
academic papers. At the end of the specified period, the computer resources are made
available to other users.

S-14

Access to temporary storage resources

The “Access to temporary storage resources” service gives authorized users easy access
to storage resources for a limited period of time for the purpose of preparing academic
papers. At the end of the specified period, the data are deleted and the storage resources
are made available to other users.

Online examinations

The “Online examinations” service provides a platform for secure online examinations and
tests. Academic users can take examinations on this platform by means of their electronic
identity.

Online knowledge transfer

The “Online knowledge transfer” service provides an online learning environment for
academic users which enables them to access learning content regardless of where they
are located. It is tailored to their needs on the basis of their electronic identity. The generic
format of the learning content makes it possible to transfer knowledge to teachers in a
wide range of different forms. The service supports both hybrid and online training.

Managing and providing online learning content

The “Managing and providing online learning content” national service allows a variety of
different learning content to be developed, managed, exchanged and made available. The
learning content is created in a generic format which enables it to be provided in a wide
range of different forms.

Table 7: List of national services

In Strategy Phase 2, the list of national services will be developed in more detail and prioritized, so that
the corresponding projects can be applied for, approved and implemented.
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5.2.3 Relationship between the national services and the function blocks

A national service consists of several function blocks. A function block can be used for more than one
national service. The following matrix shows the function blocks that each national service consists of.

S-1|8S2|8S3|S4 S-11[S-12 | S-13 | S-14 | S-15 | S-16 | S-17

@
o

S-6(S-7|8S8| 89

¢
EN
o

National
services

Function blocks

Repository and use of shared data (papers, projects, etc.)
(publications, images, videos, maps, cultural heritage, etc.)
(publications, images, videos maps, cultural heritage, etc.)

Portfolio (career, degrees, training courses, own
Service catalog and self-service for online services
(hardware/software/tools)

(publications, images, maps, cultural heritage, etc.)
Archiving data (primary, secondary, projects, etc.)
Managing and providing online learning content

publications, etc.)
Access to temporary computer resources

Electronic identity

Support for online cooperation
Personal repository (personal data)
Support for publishing papers
Managing and providing online publications
(licenses, open access)

Digitizing collections

Maintaining digital collections

Access to digital collections

Access to temporary storage resources
Online examinations

Online knowledge transfer

Identity Management
F-IM-1 |Functions for an e-sic identity X X

x
x
x
x
x
x
x
x
x

IAuthentication, authorization and
laccounting functions

F-IM-3 |Linking functions for electronic identities X X

F-IM-2

X|X| X |X

F-IM-4 [Electronic signature function X
F-IM-5 |User functions X X X X X X
Working Environment
F-WE-1 |Portal functions X X X X X X X X X
F-WE-2 |Personalization functions X X X X X

Functions for providing the personal
portfolios

F-WE-4 |Mobility functions X X X X

F-WE-3

(Collaboration functions (wikis, calendar,

F-WE-5 B - . .
mail, e-meetings, social networking)

Functions for an e-sic app store/user self-

F-WE6 | ervice (Saa$, Software as a Service)

F-WE-7 [Personal repository functionality X
F-WE-8 |Workspace/file-sharing functions X X X
F-WE-9 (Search functionality X X X

F-WE-10 |Data analysis functions X

e-Publishing

F-eP-1 |Digitizing functions X
F-eP-2 |Open access X X X X

x

F-eP-3 |License management X X

F-eP-4 |Functions for national publication catalogs X X X X X

e-Learning

Functions for a Personal Learning X X

Fel-1 I vironment (PLE)

F-eL-2 |Mobile learning functionality X X

F-eL-3 |Learning portfolio (training catalog) X

F-eL-4 |Assessment functions X

F-eL-5 |Learning management system (admin) X X

Learning content management system X X

F-el-6 (content and storage)

Functions for Massive Open Online X X X

Fel-7 | ourses (MOOC)

ideo management and annotation

F-el-8 | nctions

Data Management
F-DM-1 |Data life cycle functions X X X
F-DM-2 |Metadata X X X X

Functions for an Open Archival
Information System (OAIS)

F-DM-4 |e-archive research (X)1
F-DM-5 |e-archive teaching data (X)1
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F-DM-6 |e—archive library/publications

o

X)2

Cloud Computing

F-CC-1

IOn demand server infrastructure (laaS,
Infrastructure as a Service)

F-CC-2

IOn demand storage infrastructure (laaS,
Infrastructure as a Service)

F-CC-3

Interface to HPC resources (high
performance computing)

Legend:
X

)
(X)2

Table 8: Matrix showing national services and function blocks

Function blocks required for the service (Current status from Strategy Phase 1. Modifications may be made when the services are defined in more detail in

Strategy Phase 2)
Link to data in the archives
Read access to data in the archives

On the one hand, the matrix shows which function blocks are used in each service and, on the other
hand it highlights the dependencies when one function block appears in several services. The matrix
forms the basis for developing the services in more detail during Strategy Phase 2 in order to meet the
requirement for an integrated service landscape.

During the development of the national services, it is important to ensure that each service has clearly
defined interfaces. In addition, the function blocks must be implemented in such a way that they can be
used for all the relevant services. This will prevent the same function from being available in different
versions and will minimize the number of interfaces.
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6 Operating model

6.1 Vision for the operating model

The operating model should provide optimum support for the strategic focus of the CRUS in the area of
scientific information. It can be formulated as follows:

The operating model supports consistent management and control and efficient and effective accessing
and rendering of services in relation to the provision of scientific information.

6.2 Versions of the operating model

The provision of services can take various forms. We can distinguish between the following three

fundamentally different models, which in turn allow for different forms within them:

The broker model, which allows for decentralized provision of services coordinated by a central

broker.

The decentralized model, which allows for decentralized provision of services and

decentralized access to services.

The model with a dedicated institution, which allows for centralized provision of services. In

this model, the service provider acts as a sole partner for the service users.

The following diagram summarizes the three operating models:

Coordination of services

Centralized

Decentralized

Version 1: Broker

—

Service broker

Decentralized service provider

Version 3: Dedicated institution
i i

Centralized service provider

Version 2: Decentralized model

Decentralized service provider

No version

Decentralized

Centralized

Provision of services

Figure 27: Versions of the operating model
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In all operating models, the specialist and strategic direction of both the service provision and access to
services is carried out by a managing committee. The managing committee determines the strategic
focus for the services and defines generally-applicable rules and guidelines.

In the following sections, the three operating models will be described in more detail and evaluated.

6.2.1 Version 1: Broker model

Description
The broker model allows for decentralized provision of services coordinated by a central broker. The
broker has the following responsibilities and duties:

= Maintaining the service catalog with the corresponding service features and the price or billing
model

» Defining and measuring Key Performance Indicators (KPIs)

= Billing for services

= Managing the agreements on providing and accessing services

= Running a service desk

The broker provides service users with a centrally-managed service catalog, in which all services are
listed with the corresponding Service Level Agreements (SLAs) and billing model. The service users
access their services directly from the broker who is their central point of contact.

The broker is also the central point of contact for the various service providers. The broker and the
service providers agree the SLAs for the provision of services and Key Performance Indicators (KPIs)
to measure the service.

The broker model does not prevent service providers from concluding Operation Level Agreements
(OLAs) directly with each other for reciprocal access to infrastructure services.

Furthermore, the internal organization of the broker model can vary. The duties the broker will actually

take on, the demarcation between the broker and the managing committee, and the responsibilities the
broker should have must be defined in detail.

. .

Service broker

Strategic
direction

SLA&  SLA& ~ SLA&  SLA&
KPls KPls KPls KPIs

—— ——— —— ——

Decentralized service providers

= =

OLA OLA

Figure 28: Version 1: Broker model
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Advantages of the broker model

= The service users and service providers only need to contact one office and agree SLAs and
KPIs once.

= The centralized specialist management ensures that all parties are operating within the same
framework and that the same rules apply to everyone.

= Continued use can be made of existing expertise in service provision.

= New services can build on existing infrastructure elements, meaning that investments that have
already been made can be protected sustainably.

= The service providers can concentrate on their core responsibilities.

= The broker can gather information and identify the needs of the parties involved with regard to
further development and possibilities for positioning the services on offer strategically, then
develop the service catalog in the direction required.

Disadvantages of the broker model

= The broker’s role is very political. The appointment must be accepted by all involved to ensure
that the rules agreed can actually be enforced. Otherwise, there is a risk that parties may bypass
the broker, resulting in direct contact between service providers and service users. This is
especially likely to occur if parties suspect that the independence or impartiality of the broker is
no longer guaranteed.

= Using a broker makes accessing services more complicated. On the one hand, more complex
processes are required, while, on the other hand, the use of a broker means additional costs in
terms of the resources required (financial, personnel).

6.2.2 Version 2: Decentralized provision of services

Description

In Version 2, the services are provided using a decentralized method and without central coordination.
SLAs and the necessary measurement systems and KPIs are worked out in a decentralized manner,
directly between the service provider and the service user.

In the decentralized model, the individual service providers have the following responsibilities:

= Maintaining the service catalog with the corresponding service features and the price or billing
model

= Defining and measuring Key Performance Indicators (KPIs)

= Billing for services

= Accepting and implementing new strategic guidelines that are defined by the specialist
management

= Managing the agreements on providing and using services

= Running a service desk

= Making decisions about the provision of services

= Providing the actual service

In the decentralized model, the managing committee must take on additional controlling duties that are
carried out directly by the broker in the broker model. This primarily includes the further development of
services by maintaining and developing the service catalog.
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Figure 29: Version 2: Decentralized provision of services

Advantages of the decentralized model

In the decentralized model, the individual partners have more flexibility with regard to organizing
the provision of services and access to services. The SLAs are defined directly and individually
between two partners.

The service provider may agree SLAs for the same service differently with different partners.
These direct agreements permit a certain level of unequal treatment.

Direct communication channels.

Disadvantages of the decentralized model

The most important consideration is that this model requires more effort in comparison to the
broker model, because similar contracts need to be negotiated with several partners and the
number of SLAs to be managed is greater in general.

There are more communication channels, because each service user must maintain contact
with each of the relevant service providers.

Both service users and service providers are unable to concentrate on their own core
responsibilities, because they have to manage the access to services. This makes it more
difficult for partners to specialize.

Politically-motivated unequal treatment may occur depending on the size and influence of the
partners involved.

There is a risk that the provision of national services will not be possible, because there are
identical services with different framework conditions (different SLAs/KPIs depending on the
service user).
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6.2.3 Version 3: Model with a dedicated institution

Description

The third conceivable operating model allows for a dedicated institution to provide all services centrally.
This can be an existing institution or a new one established for this purpose. The central service provider
makes services available that can be accessed by the service users according to consistently defined
SLAs.

The central service provider has fundamentally the same responsibilities as the individual service
providers in the decentralized model. The centralized model explicitly prevents technical services from
being provided using a decentralized method.

e S 4
o

/|
Strategic
direction

Central service provider

Figure 30: Version 3: Centralized provision of services

The managing committee plays a supervisory role in the centralized model and should be made up of
the service users involved.

Advantages of the centralized model

» There is an opportunity to specialize within the area of service provision.

» Synergies in the provision of services can be used to best advantage.

= Processes can be standardized and applied across different areas.

» The central man