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4 HIS

This chapter discusses the functionality of the German HISinOne system from the viewpoint of the
needs the Finnish higher education institutions (HEI) have set for study administration systems. The
chapter also discusses the technical implementation of the system and evaluates the possibilities for
cooperation between the HIS organisation and the Finnish field of higher education. When charting
the system needs the Finnish field of higher education will be facing in the future, the HISinOne
system has been used as a significant international reference. The HISinOne system was selected as
the target of review through the ProAMK project, which made the initial contacts with the HIS

organisation.

The project carried out by the universities of applied sciences first became familiar with the HIS
organisation in 2007, when it also got to know its working methods and the study administration
services available for HEI. In this context, the project sought to evaluate the study administration
system's suitability with the needs of the ProAN
general. Moreover, the project sought to exchange experiences and to chart the possibilities for
cooperation with the German partner. The reports indicate that the HISinOne system was regarded
as a potential partner both in terms of its organisation and software. However, the project report
concluded that further studies into the matter would be necessary. One of the things requiring
further study was to find out whether the planned HISinOne software and services would involve
such features or programme logic solutions that pertain so deeply to the German educational policy
and that are so different from the Finnish needs, that the customization of the software to meet the
Finnish needs would no longer be expedient. Another thing requiring further study was to find out
whether the Finnish field of higher education would be able to operate uniformly in a culturally
different environment, if the cooperation was initiated. Thirdly, it was considered important to find
out how much the Finnish partner could contribute to the system development in a situation where
the development of the new generation system was already well on its way. These questions are

sought to be answered below.

4.1 General

The Hochschul-Informations-System GmbH (HIS) is a German non-profit company founded in 1969.
The Federal Republic of Germany owns one third of the company and the states own two thirds. HIS

has three main missions: 1) to develop study administration systems for HEl and to provide system



support, 2) to carry out research pertaining to higher education, and 3) to develop higher education.
The company employs some 260 persons, half of whom work in the HEI IT System Unit. The
programming of the new HISinOne system currently under development involves approximately 30
persons. HIS has the necessary resources to perform the required programming by itself, but the

organisation also has experience of outsourcing the work.

In Germany, HIS enjoys a leading position on the market for study administration systems for HEI, as
over 230 universities and universities of applied sciences are users of the current system generation.
The number includes large and small HEI, academies of science and art, multidisciplinary HEI, and
HEI specialising exclusively in one discipline. It is also noteworthy that the group of users involves
HEI from several states, which are governed by different legislation. Due to the diversity of the
client HEI, the HISinOne systems have been built in a manner which enables the system to be easily
customized to individual needs. The configuration alternatives and the technical implementation of

the system are discussed in more detail in sub-chapter 4.2.

One of the indisputable strengths of the HIS organisation is its long experience of the changing IT
system needs in HEI and of the change in the entire higher education system. The other fields of
operation of HIS — research pertaining to HEl and HEl-related development projects — have for their
part supported the system development, as they provide a natural means of charting the future lines
of development in HEI. The large number of the client HEI indicates that the HIS systems meet well
the study administration needs of the German HEI. Sub-chapter 4.3 uses examples to illustrate how

the HISinOne system could handle the study administration processes in the Finnish HEI. Figure 1
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HIS receives half of its funding from the public sector and the other half comes from administration
fees charged from the client organisations, and projects. In the current funding model, the client HEI
pay an annual license fee, in compliance with the partner agreement they have concluded with HIS,
and this gives them the right to use the HIS study administration system, its support services and
document ati on. Some simplifying ¢ h aaneglensed tb
be implemented as the new generation system is introduced. These will be discussed in more detail
in chapter 4.4, which considers the possibilities for cooperation between the HIS organisation and

the Finnish HEI.

4.2 HISinOne Technical Description

4.2.1 HISinOne System Architecture

System Objectives in Architectural Choices

There are over 200 universities in Germany that are users of the current HIS systems. The main
objective of the new HISinOne system is to be so flexible that it can replace the current system with
its functionality and also to offer additional planned features. This means that a single system will
need to be customizable to meet the needs

interface.

At the operational level, customization is realized by dividing the system's functionality into logical
and smaller customizable modules, i.e. services. This enables the entire system to be more efficiently
developed module by module. An example of the services is a common search module, which in the
HISinOne system can be used from several locations: The search module is customized to the

situation needs by using different configuration files.

At the user interface level, customization is realized by offering different user groups possibilities to
customize the system layout directly in the operations mode. The functionality of the user interface

can also be administered through user roles.

Technical Architecture at the Abstract Level

The technical architecture of the HISinOne system is equivalent to the three-tier architecture: The
user interface, the functional application logic and the persistent data have been separated from

one another. Moreover, the application logic can be further divided into application logic at the
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service layer and into application logic at the user interface layer. The three-tier architecture also
enables an easy expansion of the system, because the layers can be separated from one another

also physically.

The architecture in practice is very much a result of the Spring Framework [Spr2008], which has been
used in the development of the system and which guides the system's overall architecture towards

that direction.

Due to the public interfaces, the functional application logic of the HISinOne system can also be
accessed from other systems. An example of these interfaces is data warehouse operations. The
interfaces also enable the system to be the receiving end of data. Figure 1 illustrates the main

components of the three-tier architecture at the abstract level:

Presentation

Application Service fayer Web service Web _service
logic implementation client

A

External
application
Dataintegraton [ Q.-
Data access objects
Persistence drivers Web service _ Web service
clients implementation

Persistence

Figure 2: HISinOne System Architecture



Presentation Layer

The presentation | ayer refers to the HISIinOne s
the application logic by a service layer. The user interface is put together in compliance with the
MVC (modekview-controllel model [MVC2008], in which the user interface components are
separated from the user interface’ s ddremgldareral mo d e
division of roles between the user interface's presentation layer, functionality and data model, and a
more coherent manner of presentation between the different applications of the HISinOne system.
In addition, the building of the user interface is facilitated and its visual integrity is easier to maintain

because of the re-usable user interface components.

The presentation | ayer also uses the HISinOne s
(see 1.2.1), which means that the functionality of the presentation layer can be physically located on

a different server than the actual application logic.

The HISinOne system does not include any particular process control, which means that the

operations of a user are guided by help messages and utility functions in the user interface.

Application Logic

The task of the application logic layer is to serve as an abstraction between the persistence and
presentation layers. Another task is to provide services for the presentation layer and for third-party

applications using the HISinOne system’s functic

The operations of the application logic are hidden behind the service layerThis means that the
application logic can be physically separated from the presentation layer; or some of the application

logic can be offered for third-party usage through web service implementations

There are also different types of services available:

A generic services, e.g. a search service, which can be customized to the usage needs through
an XML configuration file;

A administrative service tools, e.g. security and user rights services, transaction services and
data logging services;

A entity service, which is directly linked to application objects (see next paragraph); and

A process-related services, e.g. a registration service for new users.



At the application level, persistent data is processed by domain object§Dom2008]. The domain
objects represent, for example, a course, a person, or a student. In practice, most of the application
programming is done with the help of these domain objects, but also a direct connection to the

database for example through persistence drivers (e.g. JDBC driver) [JDBC2008] can be used.

The domain objects are created with the help of data access objec{®ao02008], which are linked to
the database or some other persistent data form through persistence driverShe drivers can be low-

level database drivers, for example.

The data access objects can also use web service clientgrovided by external applicabns as their
data source. This also enables the data maintained by external applications to be visible as part of

the data in the HISinOne system.

Persistence

Due to the persistence drivers, the HISinOne system can use as a data source - in addition to
databases - basically any form of representation. In practice, however, the primary sources of

persistent data are relational databases.

Database Structure of the HISinOne System

One of the weaknesses of the current HIS system was the division of the database into two physical
parts: SOSPOS (personal data) and LSF (course-related data). This made the combination of data

difficult, because data had to be retrieved from two physically separated databases.

In the new HISinOne system, all data is saved in one physical database. The system is primarily used
so that the data pertaining to a particular university or an equivalent organization is saved in a single
database located on a server of its own. The database structure also enables the data from several
universities to be saved into a single physical database, and this opportunity could be made use of in
the future by universities undergoing a merger. However, the HIS organization recommended that

the universities would store their own data in their own database.



Regional Architecture of the HISinOne System

Due to the three-tier architecture of the HISinOne system, the actual application server can be
separated from the database server. This chaptei

architectures.
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Figure 3: System context of a single organization

Figure 3 presents a traditional architecture, in which each university or university of applied sciences
has one application server and one database server. This model is used in almost all installations of
the current HIS and in future HISinOne systems. The advantages of the model are its clarity and an
easy introduction of new installations. The data warehouse is part of the HI BversllOne sy

architecture.
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In Figure 4, the architecture is built so that one operator can maintain the HISinOne systems of
several universities, universities of applied sciences, or merger universities. In that case the systems
can also use a shared operational database. This architecture is advantageous because for example
data warehouse operations can be centralized, which enables a direct comparison of different

organi zations dat a.

The most extensive application of this solution would involve all higher education institutions in
Finland using the same centralized solution, i.e. one operator would be in charge of maintaining the
HISinOne systems of all universities (and possibly universities of applied sciences). In this case also
the data warehouse would be maintained by the same operator. However, due to the maintenance
of the database versions becoming difficult, the HIS organization did not regard this as a wise

solution.

4.2.2 Technical Solutions in the HISinOne System

Use of Open Source Code

The entire HISinOne system is built on solutions using open source code. The advantage is, among
other things, that the software used by the system does not cause any license costs during the

introduction of the system or its later use.

The system itself is implemented using the Spring Framework which, in turn, uses the Java
application development platform and the JEE architecture [JEE2008]. The database engines used
are the PostgreSQL [Pst2008] or the Informix [Inf2008] database.

The Spring Framework does not require any particular application development environment, or
even an environment based on open source code, but the HISinOne system has been developed

using the Eclipse application generator.

The Aspect-Oriented Programming (AOP) paradigm [AOP2008] supported by the Spring Framework
has been used in the actual application programming. This seeks to ease and clarify the central
operations relating to application development, such as database operations, security and logging
services: For instance, it is possible to separate database operations into its own application aspect
which can be customized and administered from outside the system without affecting the

application's other operations.



The service interface of the HISinOne system enables the system to interact also with other
environments than merely Java platforms. Because the public interfaces need to support the WSDL
[WSDL2008] and SOAP [SOAP2008] —based web protocols, the services can be accessed from almost

any other system.

Reporting Operations

The reporting operations ofthe HI Si nOne system are primarily

[XSLT2008] abilities to convert XML data into other formats, such as the PDF or HTML format. Each
of the report types is described in a separate XML file, whose contents are narrowly pre-defined.

Figure 4 illustrates the compilation of reports from the source material to the final form.

Report
description

XSL-FO
template

ik
:> XSLT

Data extraction into

—)

Data XML
HTML, PDF, £O
PS, RTF, <): FO processing <: template
Excel, ...

Figure 5: Compilation of reports in the HISinOne system

In the HISinOne system, each of the reports is described in a separate XML description, whose
scheme as been designed for the system. The description tells how queries into the database are
made and on which XSL-FO template [XSLFO2008] the data is presented. The XSL-FO template
contains information on the report layout and on how the report data is imported to the file. The

final report is converted from the XSL-FO template to the desired form by using the FO processor.
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The system also enables the generation of HTML reports using the HTML-Velocity template
[Vel2008]. In this case the final HTML form of the report is created at the same time as the queries

are made by importing the data to the HTML-Velocity template.

Migration of Data into the HISinOne System

The HISinOne system has built-in tools, which enable data from external sources to be imported into
the system’'s database. The stages of data i mpo
HISinOne system, which contains instructions on the gradual conversion of data so that it can be
integrated into a part of the system's database. In other words, the XML file contains instructions on
all the data sources a particular installation of the HISinOne system can use to import data into the

system.

Each possible migration involves the data source (e.g. a CSV file) and the XSLT file, which is used to
convert the data into a form supported by the HISinOne system. The migration is administered in a

separate web interface which can be accessed fro

Data Warehouse Operations

The data warehouse operations in the HISinOne system are realized through an entity which in the
system is called by the name of SuperX. SuperX in fact is a third-party open source product
[Sup2008], which makes up a logical entity of its own and contains a database structure of its own.
The data saved in SuperX is transferred from the actual database in the HISinOne system and pre-
processed to make it faster retrievable. SuperX is intended to operate as part of the HISinOne
Sy st em’ snoteemainas a sepachte system in the overall architecture of HISinOne.

For a single installation of SuperX, it is possible to gather data from several operative databases in
the HISinOne system in compliance with the ETL (Extract-Transfer-Load) principle [ETL2008].

Moreover, data from other sources can also be transferred into the data warehouse.

10
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Figure 6: Architecture of the SuperX data warehouse

The data warehouse reports generated by SuperX are part 0 f HI SinOne’ s system

be integrated into the system's application logic and user interface.

In practice, the reports are made by first selecting the desired report type and then giving the limit
parameters for the report. In the report preview mode, it is possible to edit the report fields and the
sorting of the data. The final report can be produced for the desired target. The report types are
divided into different categories, e.g. financial data and study data, and they produce numerical
data. Moreover, more sophisticated report types are intended to be introduced in the future, which

could be used to better measure for example the economic efficiency of the universities' operations.

The HISinOne system also involves OLAP (Online Aalytical Processingjools [OLAP2008], which
enable the data warehouse to be viewed in graphical form, for example as a three-dimensional
matrix. The system’ s OLAP tools are products

called JOOLAP.

User Interface of the HISinOne System

The user interface of the HISinOne system is entirely web-based. The system development goals
involve having all the tools (data warehouse operations, etc.) under a single user interface, after
which the different operations can be viewed within the rights defined for different user IDs and

user roles.

The graphic layout of the user interface is realized in the JavaServer Faces [JSF2008] language, which

has also been parameterized by Velocity models. This enables the HISinOne system's user interface

11
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to be customized by separate configuration files to meet the needs of particular operating
environments. For instance, in some universities the departments are not allowed to view the study-
related data of other departments. By parameterizing this information into a separate Velocity

model, the restriction can be implemented without making any actual changes to the application.

With the help of the HI SinOne system's customi z
e.g.

>

the names of the user interface fields;

>

the fields or groups of fields shown in the user interface;

>

The default settings and mandatory fields in the user interface;

>\

to whom the user interface fields are visible, for example which role the user must assume

in order to see certain fields or field groups; and

A the user interface menus. Moreover, it is possible for students to change some menus to

add their own shortcuts, for example.

4.2.3 HISinOne System Documentation
Wiki

The documentation of the HISinOne system is primarily located in its own Wiki, which also enables

extensive search operations. The Wiki includes, among other things:

A the interface descriptions of the shared modules on a general level;
A database schemes (UML) [UML2008];

A process descriptions (UML);

A use cases of the user interface (UML).

The majority of the texts in the Wiki are in German, but as the HISinOne system is developed further,
a major part of the documentation relating to the system implementation, e.g. the database
descriptions, is intended to be translated into English.

CVS Server Documentation

The automatically generated documentation from the HISinOne system is located on a CVS server

[CVS2008] used in system development. This documentation includes:

12



>

the nightly log files relating to the system development;

>

the Javadoc documentation generated automatically from the source code;

>

the test run reports generated automatically by the JUnit [JUnit2008] testing tools; and

>

the WSDL descriptions for the interfaces of the shared modules. With the help of these

descriptions, the modules of the HISinOne system can be used remotely from other systems.

4.2.4 About the Database and Data Model of the HISinOne System

The database of the HISinOne system is primarily accessed through the Hibernate [Hib2008]
abstraction layer. This is because Hibernate also provides other operations relating to data
abstraction, e.g. possible load tests as well as log and history operations of the database use.

The main database operates as one entity and it is built using the general operational features of
SQL databases. The motive for doing this is to maintain the data structures as transferable as
possible. The primary database engine in the HISinOne installations is the PostgreSQL database,

which is based on open source code.

The structure of the HISinOne system's database
many different existing objects as possible, which logically relate to the same entity. This makes it
easier to process the data through the abstraction layer. For example, a student and a lecturer are
persons who belong to the basic information group called "Person" and to other groups containing

other information. Al application objects are o

For the application programmer, this model is visible through application objects (see chapter

Application Logic): For instance, when viewing the personal data, the same application object can
simultaneously be “Person” tamder"StuldemtlUsuvall y P
and “Lecturer?”. This is because the system can

lecturer on a course at the same time.

Figure7s hows the most i mportant concept s bsoaktioh he HI S
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Figure 7: Part of the data model of the HISinOne system (persons and buildings)

The outlines presented in Figure 7 (and in the following Figure 8) also depict some of the application
objects the application programmers have available for use as a result of the integration of the

database and the application server. Figure 7 illustrates a similar picture of data relating to study

modules.

Description
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Point in
time
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Figure 8: Part of the data model of the HISinOne system (study modules)
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The HI SinOne system’s ¢ o studg smadulesare dompwsedhoé study mor e

eventswhich, in turn, are composed of several points in timewhen teaching etc. is organized. Study
events may be composed of several study events and study modules may be composed of several

study events.

4.2.5 HISinOne System Development

The HISinOne system is intended to be as customizable as possible without needing to alter the
actual source code and recompile it. The goal of the system is to enable as much customization as

possible through the user interface, which makes it possible for local system administrators to edit

the system s functionality when necessary.

A style guidehas been compiled for user interface developers and customizers, which defines the

outlines for maintaining a uniform style in the user interface.

HISinOne System Versioning

A new version of the HISinOne system will be released twice a year. The distribution of the new
versions to the client universities is organized by offering them for download from a separate
download server. Local system administrators handle the installations and make sure that the local
customizations remain intact. The HIS organization also offers a full packaging service, in which the

client universities get their customized version directly.

Communication between the HISinOne System Developers

There are several forums for the HISinOne system developers and interested clients to follow the

system development:

>

The HISinOne system Wiki, which contains the non-technical documentation of the system.

>

The HISinOne system CVS server, which contains the technical documentation of the system.

>

Mailing list and real time discussion forums (Jabber) [Jab2008].

>

A web portal where bugs can be reported and their fixing monitored (HISZilla). The portal is
based on the open source product BugZilla [Bug2008].
A The administration of the new versions

the version under development is branched as its own tree before the version is released.

15
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4.3 Review of the Functionality of the HISinOne System

Chapters 2 and 3 described and analyzed the similarities and differences of the study administration
processes in the Finnish HEI. The analysis concluded that the processes contain no such differences
that would constitute an obstacle to using a common information system. However, it was also
concluded that in order for the Finnish HEI to be able to adopt a common system, the system would
have to be sufficiently customizable to prevent the HEI from having to make unnecessary changes to

their best practices.
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The technical evaluation of the HISinOne system revealed that the system can be customized to
meet various organization-specific preferences. This sub-chapter examines the functionality of the
HISinOne system and discusses how well the system could meet the study administration needs of
the Finnish HEI. Due to the new generation HISinOne system still being in development and thus not
available for use, the study administration processes were examined in the current system
generation. Using the current version did not set any limitations to the goals of the present survey,
because the new generation HISinOne system will not introduce any significant changes to the
services provided. The new generation HISinOne system will, however, include a new module for
alumni services. The review of the functionality of the HISinOne system will discuss 1-4 study
administration processes from each process area to illustrate how the study administration
processes of the Finnish HEI could be carried out in the HISinOne system. Special attention will be
paid to processes that are so different in Germany and Finland that the introduction of the system

would require the making of a completely new module to meet the Finnish needs.

4.3.1 Student Admissions

There are some differences in the way student admissions are carried out in Finland and Germany.
In Germany, the admissions have quotas for, e.g., international applicants, disabled applicants and
waitlisted applicants, who were not admitted to study in the field of their preference in the previous
year. The matriculation examination (Abitur) plays a central role in admissions to almost all fields of

study and, like in Finland; some of the most popular fields also have entrance examinations.

Generally speaking, students in Germany are required to submit a separate application to each of
the universities they wish to study in. There are, however, also some exceptions. Some disciplines
have a joint admissions system and international applicants can use the same application to apply
for several universities through the Uni-Assist service, which resembles the Funima service taken
into use in Finland. Also universities of applied sciences have experience of a centralized student

admissions model.

The student admission module of the HISinOne system works in a web interface. When the applicant
enters his or her information into the system, a user account in the HIS database will be created for
the applicant. At the same time, the applicant is assigned with an identifying applicant code. After
the student admission, the student will be created a separate student code. The German student

admission process is described briefly below:
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1. The states decide on the admission criteria, thus creating a large number of different quotas.
2. The universities enter the admissions information into the student admission module.

3. The applicant enters his or her information into the system (personal data, educational
background, desired level of education, desired starting month, etc.).

The university verifies the information.

The university organizes a possible entrance examination.

The actual student admission is done in compliance with the admission criteria.

N o v o~

The student accepts the study place by using a traditional printed form.

The universities can customize the system for example in terms of in which order they wish the
applicants to enter their information. They can also add or remove fields to meet their individual
needs. For example, German applicants who wish to study in a university of applied sciences may
enter only one study field preference, whereas university applicants may enter several. It is also
possible to include the actual admission of the students in the student admission module, but so far

the majority of the universities only use the module for the processing of the applications.

Large investments in student admission systems have been made in Finland in recent years.
Therefore, it is realistic to assume that the student admission module would not be used in the main
admissions even if the HISinOne system was adopted in Finland. However, the module could be very

useful in the universities' separate admissions or in admissions directed at international applicants.

4.3.2 Students and Study Rights

The Students and Study Rights process area was previously established as belonging to the basic
study administration system. Because this is an area in which the collaboration is likely to intensify in
the near future, it is justified to examine several processes to illustrate how the HISinOne system
operates in this process area. The examples chosen from this particular process area include Term

Registration, Getting User Rights, Self-Services for Students, and Alumni Activities.

Term Registration

The Term Registration process describes well the customizability of the HISinOne system. For
example, students at the University of Freiburg can use the online user interface to register
themselves as attending students, but when registering as being absent, they must pay a personal
visit to the university. If the university wanted, it could configure the system so that it would be

possible for the students to use the online user interface also for registering themselves as absent
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students. Like in most systems used in Finland, the term registration in the HISinOne system is also
tied to a particular student (and not to a particular study right). Universities of Applied Sciences,
however, use a term registration that is tied to a particular study right, and in the HISinOne system

this could be solved by using different roles, for example.

Unlike in Finland, in Germany it is possible to collect tuition fees from the students. Because the
payment of the tuition fee is a prerequisite for the continuation of the study right, it is possible to
monitor the payment of tuition fees by enablingthe HISsy st em t o make queries in
financial administration system. In practice this means that when a student neglects the payment of
the tuition fee, the st u-+#aadtHetudiesinteraupstedaforastongnt get s
as the payment information is registered in the financial administration system. The HISinOne
system enables the use of electronic banking services. However, the electronic banking features

needed by the Finnish HEI should be evaluated separately.

As concluded in chapter 2, the limitation of the study time introduced by the Universities Act has
caused many of the Finnish systems to either introduce or to plan an introduction of features which
calculate an end date for the study right or show the used and remaining terms for which the
student has registered as attending or absent. In the HISinOne system, it is possible to view the
remaining study right in a corresponding manner. Moreover, it is possible to include a feature for
monitoring the progression of the studies, much like in the Etappi system used at the University of
Helsinki. Like in Finland, students in Germany can have several study rights, but the student must be
able to demonstrate that he or she genuinely can complete all the degrees within the limitations set
for the normative study time. Possibly owing to this, overlapping study rights seem to be less
common in Germany than in Finland. The essential thing for the present survey, however, is the fact
that the HISinOne system is capable of administering several overlapping study rights at the same

time.

Getting User Rights

The way to get user rights in the system naturally depends on the university's definitions of policy.
For instance, at the University of Freiburg it was not necessary for the students to authenticate
themselves in person at the university, but the user rights could be obtained by mail. Authentication
to the university systems was done by getting the username and password from LDAP. The
university sought to apply the Shibboleth technique to all of its web services in connection with the

introduction of the HISinOne system.
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Furthermore, the student number created by the HISinOne system can be used, for example, to
search the student in the system, and it could also be used as a means of identification in many of
the services already used in Finland (e.g. identification for an online exam). In the HISinOne system,
the student number will stay the same even if the student changes his or her field of study within

the university.

Self-Services for Students

In the HISinOne system, the students have access to most of the self-services familiar from the
Finnish systems. These include, in addition to the term registration mentioned above, the possibility
to update address and telephone information, to view the transcript of records, and to register for
courses and exams. In comparison to the Finnish systems, the differences in the services available in
the student s’ user interface primarily rselate t
areas will be discussed in connection with the process areas for Study Planning and Organization of

Teaching.

Alumni Activities

Much like the Finnish HEI, also the German HEI are paying increasing attention to alumni activities,
because former university students are hoped to help the universities in marketing and
strengthening of t heir capital bvities, @ new hadules uppor t
(HISinOne-ALU) is being developed for the HISinOne study information system. This module will be
marketed to former students as a tool for networking and keeping in touch with other old students.
HISinOne-ALU is an example of a module that is being made by a commercial supplier, external to

the HIS organization.

Some universities in Finland are developing similar features that can be found in the alumni module
of the HISinOne system. For example, the Onni system used at the University of Art and Design
Helsinki contains communal portal plans which to some extent have the same goals as HISInONE-
ALU. Examples of the features planned for the alumni module in HIS include a discussion forum,
marketing services, event management, and tools for career planning and fund raising. The alumni
are also offered a university email account for keeping in touch with each other and the university.
At its best, HISinOne-ALU could serve as a recruitment forum on which companies could search for
employees on the basis of the users' expertise profiles. However, to allow a third party to view the
information would require separate user consent. The strength of the module lies in the fact that it
can use the existing information of the HIS courses and curriculum, thus enabling a more in-depth

viewing of the users' expertise profiles. However, these recruitment features do not have any plans
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on making interfaces to the web services of, e.g., employment offices and other commercial

recruitment portals.

The alumni module can access the student information as soon as the information is entered into
the system, provided that the student admission module is in use already during the application
process. In practice, a person will apply for becoming a member of the alumni through a similar
process that is used in the online admissions. As the person enters his or her alumni information, the
system checks whether the person's information can already be found in the system. If not, the

person is requested to give additional information to fill out the basic alumni profile.

In addition to HISinOne-ALU, the HISinOne system also offers the HEI a service called Alumniply. The

Al umni ply service makes it possible to create su

4.3.3 Degrees and Teaching Information

Features relating to the planning of teaching are currently under active development in many of the
systems used in Finland. Therefore, an exampl e

process area of Degrees and Teaching Information will be discussed in more detail.

Planning of Teaching

The university can configure the HISinOne system in compliance with its division of labor, for
example in terms of who will enter a new curriculum into the system or who will update the existing
one. The data from the previous year can be copied to serve as basis for the new year. Information is
usually entered into the system in the role of an official, but there are no obstacles to adding the
rights that enable the entry of information to the role of a teacher as well. It is also possible to make
changes to the course content information in either of the roles. If a person has several roles in the
HISinOne system, he or she can flexibly switch roles while working and without having to log out in
between. Teachers can view the information of all courses entered into the system, but they can

only make changes to their own courses.

The system enables a versatile entry of course information, after which the university can decide
how or in which order it will display the course information. This is why for example the course
descriptions in compliance with the teaching information required by the Finland Virtual University
(M1) can be entered into the system. The system makes it possible to set up courses or short-term

non-degree trainings that are not connected to any degree programme. All in all, it is hard to
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imagine a curriculum that the HISinOne system could not manage. The system can meet the

demands of curricula that are based on courses, study blocks, study modules and competencies.

The official in charge of the curricula will plan the schedules for each curriculum. During the planning
of the curricula, it is possible for the teachers to within a certain deadline give suggestions on any
possible changes to be made to the curricula. When planning the teaching, the system notes any
possible overlaps concerning the teaching facilities, the curriculum or the teacher. It is possible to
build a real-time link between the HISinOne system and the facility reservation system, which
enables any new facility information to be visible in the reservation system immediately. Also, a
search function to find the most suitable facilities for the event at hand is being planned for the
HISinOne system. The system can also be used as a time management system for teachers, because
it allows the monitoring of the amount of teaching and counselling given by the teachers, and how
much they participate in separate projects. It is also possible to print out curriculum information
directly from the system, either to be published online or as a paper version. The system also

enables the printing of schedules for teachers, students and teaching facilities alike.

The current HIS system is built on a model that has two terms in one academic year, and therefore
the system does not support the continuation of a course from one term to another and the division
of a term into smaller parts is also impossible. In the interviews conducted at the University of
Freiburg it was, however, established that if a start and an end date are set for a course manually
when creating it, the academic year can be divided into periods. The discussions also revealed that
some universities have three terms in one academic year, and the system can manage this.
According to the experts of the HISinOne organization, the HISinOne system will be more flexible in
dividing the academic year into periods than the current system generation. In practice, this makes it
possible for the HEI to divide the academic year into periods even at the degree programme level if

necessary.

4.3.4 Study Planning

The process area for Study Planning describes the possibilities for making a personal study plan (PSP)
in the HISinOne system. In Finland, personal study plans have been actively developed in terms of
their content in the recent years. At the same time, versatile study planning tools have been
introduced to the information systems. Personal study plans are generally considered to be

i mportant for the progression of the studi
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PSP

In Germany, the PSP does not have as central a role in study planning as it does in Finland. The
HISinOne system includes different features for study planning, e.g. selection of a course into the
personal schedule, but for example the obligatory and the optional courses in the degree
programme have not been identified clearly enough in view of the Finnish needs. This is partially a
result of the fact that in Germany, the contents of the degrees in many fields of study are so
narrowly defined that it is impossible for the student to exceed the normative number of ECTS
credits for the degree. From the Finnish viewpoint, the maximum number of ECTS credits is not

significant, because this feature can simply be left out of the installation.

From the Finnish viewpoint again, the current study planning features in the HISinOne system are
| acking the possibility to choose courses that
programme and the possibility to make course schedules for several academic terms and academic
years to come. Moreover, the system does not consider the features of an open PSP, which would
involve text fields for the reflection of the individual learning processes. The system is also lacking a

feature for approving the PSP electronically.

If the Finnish HEI were to adopt the HISinOne system at some point, a significantly more versatile
PSP tool to meet the Finnish needs would have to be built. One possibility would be to integrate the
PSP module currently used in one of the Finnish systems into the HISinOne system, provided that

there are no technical obstacles to it.

4.3.5 Organization of Teaching

Examples of the processes in the process area of Organization of Teaching are the Course and Exam

Registration and Student Feedback.

Course and Exam Registration

Students can use their own user interface to register for courses and exams. The university can
configure specific details for the registration, e.g., whether it will be possible for the student to
cancel the registration. For course registrations, the system, official or teacher can confirm the
registration. The system enables group-specific registrations, which are necessary for many degree

programmes.
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It is possible to search courses in the system by using various search criteria, e.g. university, faculty
or department. The registrations made by the student will automatically be transferred to the
student’ s calendar, which al so c |Waear regdisteringférows an:
courses, students can preview the courses in their personal schedules before actually selecting
them. The actual registration for the course is done after the previewing. Teachers will see the
students who have registered for their course directly from the teachers' user interface. The system
also enables the teacher to distribute course material or send email to a student or a group of

registered students directly from the system.

So far, no priority system for course registrations resembling the one used, for example, in the Oodi
system has been built in HIS, but it is possible to build that kind of a feature in HIS as well. The
current system version enables the university to configure the system for example so that the
student can choose either course A or B, but not both. The university may also define the maximum
number of courses the student may register for, or it can give priorities for the course in terms of the
student’s degree programme or gender . I n additic

the HISinOne system.

The university may require the students to do a separate registration for an exam, or the course
registration can function as the exam registration at the same time. It is also possible to register for

general exams in the system.

Student Feedback

It became clear during the making of this survey that the significance of student feedback for the
learning process or the contentual development of the courses and teaching is not very actively
discussed in Germany. Therefore, a student feedback module has not been integrated into the
HISinOne system yet, whereas some Finnish universities have a student feedback module in their
systems. In other words, when a teacher wishes to collect course feedback, he or she can use the
traditional printed questionnaire or an electronic questionnaire, provided that the university uses a

system that supports the use of electronic questionnaires.

The Pasi online feedback system developed at the University of Kuopio was presented to the
representatives of the HIS organization as an example of the feedback systems used in Finland. The
representatives of the HIS organization pointed out that when the system interfaces are in order, it
is not purposeful to build a feedback module for the HISinOne system from scratch, but rather to use
the existing modules as much as possible (cf. Alumniply).
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4.3.6 Academic Records

The Academic Records process area is generally regarded as belonging to the basic study
administration system. Examples of the operations in this process area include processes relating to

the Entry of Records, Credit Transfer and Graduation.

Entry of Records

From the point of view of the HISinOne system, it makes no difference how the university decides to
divide the tasks relating to, e.g., the entry of individual course records or the entry of entire study
modules . I'n compliance with the university’s deci:
system can be an official or a teacher. In the Finnish universities the person entering the records
generally has access to the academic records of all the students in the system, and the person is
subject to official liability. In Germany, however, the information can only be accessed by persons
whose official duties so require. This is why the HISinOne system has very narrowly defined roles,
which the university can configure to define who has access to only view the records and who can

enter them.

The system enables the university to use different grading scales and it is even possible to use
different grading scales on different courses. Like in Finland, the grading scale from 1 to 5 is in
general use in Germany as well (1 being the highest grade, unlike in Finland), and also the scale Pass-
Fail is used. The HISinOne system also enables the university to monitor the number of times a
student has taken a particular exam, because in Germany, failing the same course exam repeatedly

constitutes grounds for losing the right to study.

Credit Transfer

Much like in Finland, the number of credits transferred from the student's previously completed
studies to the studies currently under completion is also increasing in Germany. The University of
Freiburg used a very traditional method of credit transfer: the student had to fill out a credit transfer
form and pay a personal visit t 0 IStnGne system,i ver si t
transferred credits can be marked on the transcript of academic records in a manner chosen by the

university (e.g. using a grade or the text Comg

To support the credit transfer process, the HISinOne system has developed an interesting method

for verifying the authenticity of the student .

issuing the diploma or certificate can upload it to an online service, which can be accessed by the
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universities subscribing to the service. The diplomas and certificates are given an individualizing
string of characters, which can then be entered into the service to verify the authenticity of the
di pl oma or certificate. By ¢ omp araduplgded tdtie
service, it is easy to verify the authenticity of the diploma. Although the method appears to be
working well, it is not in wide-spread use so far. To use this method in a wider extent would of
course require the universities to systematically upload the diplomas and certificates they issue to
the service. In any case, a similar method could also help the credit transfer process in Finland, if the

universities decided not to adopt a common register for study rights and degrees.

Graduation

It was established in chapter 2 that the printing of diplomas and degree certificates directly from the
study information system is still impossible in the majority of the systems used in Finland. However,
this feature along with the electronic PSP module is a future development target in nearly all of the

systems.

In the HISinOne system, it is possible to print out the degree certificate directly from the system. The
student decides already upon registration in which module the course will be included. In practice,
all the courses are in a hierarchical order in the system (study right, study module, course, course
implementation) and the registration follows this hierarchy. When necessary, it is possible for the

student to change a course from one study module to another.

When applying for the degree certificate, the student tells which study modules he or she wishes to
include in the degree. Academic records in the HISinOne system have been coded and divided into
modules that are linked to each student's degree structure. This makes it possible to print out
degree certificates directly from the system when the student is applying for one. Each university
can format the degree certificate's layout according to their wishes and requirements before

printing it out from the system.

4.3.7 Open University and Open University of Applied Sciences

In some Finnish universities and universities of applied sciences, the operations pertaining to the
Open University and the Open University of Applied Sciences are already now a part of the study
information system. Some HEI have also linked their financial administration system to their study
information system, which makes it possible to monitor the payment of course fees directly in the

study information system.
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Open higher education in Germany does not operate as extensively as open higher education in
Finland. The closest German equivalent to Finnish Open University / Open University of Applied
Sciences students are so-called visiting students who can participate in the teaching by paying a
course fee. This kind of studying, however, is not in very common. The essential thing for the present
survey is the fact that Open higher education studies are not a problem for the HISinOne system,
because the system makes it possible to monitor degree studies, non-degree studies and the
payment of course fees. Financial administration will be a separate module in the HISinOne system,
which would enable the Open University and the Open University of Applied Sciences in Finland to
monitor the payment of its course fees also directly in the system. If the financial administration
modul e of the HISinOnhe system was not tak
administration system would have to be built separately. It is noteworthy that the system also meets
the Finnish needs by enabling course fees that are directed at certain groups (e.g. non-EU/ETA

students).

4.3.8 Reports for the Authorities

Due to the databases in the HISinOne system being separate and university-specific, it is possible —
although challenging — to collect data from several universities into a single data warehouse. Some
university mergers are also being carried out in Germany, and solutions for combining the data in

two or more databases or using a data warehouse to access the data are being sought.

The HISinOne system has a built-in data warehouse module called SuperX. A more detailed technical
description of SuperX is presented in chapter 4.2.2 addressing the technical solutions in the
HISinOne system. SuperX contains the data pertaining to facilities, finance, study administration and
personnel. For the purposes of producing reports for the authorities, SuperX uses a module called
ICE. The ICE module is used for collecting and storing the official statistical data required by the
ministry. Moreover, data from other systems can be imported in SuperX and processed alongside
the data stored in HIS. The system has OLAP tools for the processing of the data and this makes it

possible to present the data in graphic form, for example.

The presentation of SuperX showed that it is very easy and fast to use. The efficiency of SuperX is a
result of a technical solution in which the data is transferred from the database in HIS and pre-
processed to make it faster retrievable and usable. It is also possible for the universities to make

their own reports, although the system still lacks a wizard to guide this.
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4.3.9 Summary

The HISinOne system constitutes a versatile system in terms of its functionality. If the development
targets discovered in the present survey — i.e. the division of the academic year into periods, the
introduction of a more in-depth personal study plan, and the collection of student feedback — could
be solved, the system would without a doubt be suitable for the study administration needs of the
Finnish HEI. The system's functionalities relating to the development targets could be improved or
external modules could be integrated into the system, provided that the programming interfaces are

in order.

The way the system can be customized corresponds very well to the requirements Finnish experts of
study and data administration set for a possible new system when their views were charted in an
interview. All the features of the HISinOne system would not be necessary in Finland and the HEI

could configure the system to meet their preferences in the division of tasks.

4.4 Evaluation of the Possibilities for Collaboration between the
Finnish HEI and the HIS Organization

The technical implementation of the HISinOne system was introduced above and the system's
functionalities in view of the study administration processes in the Finnish HEI were illustrated
through exampl es. This chapter presentsemt he HI §
version for the Finnish HElI and what the possible collaboration model could be like, and it also

evaluates the possibilities for collaboration between the HIS organization and the Finnish HEI.

ndn®dm €1 L{AYhyS CAYyfl yRKE

Building of a System Version and Costs

The starting point for the planning of the new HISinOne system has been to maintain the current
modularity and the possibilities for the client HEI to configure the system as they wish, and also to
promote the goals of the Bologna process. This is visible in the system for example in the form of the
two-tier degree structure (while still being able to manage the one-tier degree structure used in
medicine, e.g.). The mobility of students is supported by creating an online service that enhances the

credit transfer process, and the comparison of studies is made easier by enabling Diploma
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Supplements to be printed out directly from the system. If Finland decided to adopt the HISinOne
system and customize it to the national needs, a project plan with clear requirement definitions for
each system version would have to be made. The project plan would naturally have to be compatible
with the general development plans of the HISinOne system. The present survey indicates that this

would not produce any insuperable difficulties.

The HIS organization uses its client HEI in the system development in three different ways: as pilots,
as competence partners (client HEI focusing on the development of a particular module), and as
general givers of feedback and development ideas. Whenever new modules or features are
developed for the software, a suitable number of pilot HEI are selected to define and test the new
functionalities. The new feature in the software does not get released for the other HEI until it has
been carefully tested by the pilot HEI. The pilot HEI are sought to be selected so that they represent
all the client HEI as well as possible. For example, in the development of the HISinOne system, the
pilot HEI involved large and small universities and universities of applied sciences, multidisciplinary
HEI and HEI focusing on a single discipline. To support the piloting of new features, the HIS

organization hosts conferences and workshops pertaining to the different modules each year.

Piloting collaboration also in technical issues is genuinely sought to be made between the HEI and
the HIS organization. In practice, the piloting partners take part in the system development through
direct financial support for HIS or by contributing to the actual programming work. Experience has

shown that universities tend to cover the costs by offering labor input.

The development of the HISinOne system involves 10 development teams, each usually comprising 3
persons. The HIS organization is the responsible coordinator of the system development. Moreover,
each pilot HEI has a coordinator who is in charge of the system development carried out within that
particular HEI . HI'S usually hasn’t had an
best possibilities for participating in the system development. According to the view of the HIS
organization, the Finnish HEI could operate as pilots in the development of the HISinOne system for
Finland through a national cooperation partner (CSC for example), should Finland decide to start

developing the "HISinOne Finland" version.
Another way to participate in the collaboration would be to conclude a competence partner
agreement. The competence partners differ from pilot HEl in terms of them focusing on the

development of a particular, clearly defined module. The competence partner model seeks to offer
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several HEI the possibility to take part in the system development, as piloting has been discovered to
work at its most efficient when the number of the pilot HEI is limited. The third possibility to take
part in the system development is to give feedback and development suggestions for example via
the HISZilla (see 4.2.2). In practice, however, it is possible to give feedback only when the system is

in use and the HEI in question has some experience of it.

Generally speaking, the possibilities of a single HEI to contribute to the system development increase
the more closely the HEI engages in collaboration with the HIS organization. The discussions held at
the University of Freiburg revealed that the development ideas are more likely to be accepted if the
idea can be justified in view of it being beneficial to a number of HEI. On the other hand, if the client
HEI wish to introduce a new feature or a module, they can launch a collaborative development
project with the HIS organization to address this theme. The HEI will cover the costs resulting from
the project. Also other client HEI can use the new features created in the collaborative development
projects. In this case, the HEl who funded the project can, in compliance with the development
project agreement, receive compensation for the development costs in the form of reduced support

service rates, for example.

The HIS organization has expressed its views on the organization model for the building of possible
Finnish system version and its costs already in connection with the ProAMK project. The discussions
undertaken during the making of this survey revealed that the proposed organization model and
implementation costs were in line with the information reported by the ProAMK project. In the
proposed model, Finland should hire three persons to build the Finnish system version. Two of the
persons would have to be IT experts, and one should be a project manager with in-depth
understanding of the Finnish study administration processes. The development team would also
involve one employee from the HIS organization. The HIS employee would naturally be familiar with
the current system generation and the development plans of the HISinOne system. The
development team would be based at the HIS organization in Hanover. A Finnish partner to collect

and process the needs of the Finnish HEl would also be needed.

The task of the development team would be to modify the HISinOne system to meet the Finnish
needs, and to program the modules referred to in this survey. Moreover, the development team
would also be in charge of programming any other modules that might be needed and adding any
necessary data groups (for instance, the personal identification number is used differently in

Germany and Finland). The language versions of the system (Finnish, Swedish) could be produced in
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collaboration with the Finnish partner and the development team; an English version is part of the

general project plan of the HISinOne system.

The HIS organization estimates that the development work should be reserved with three years of
time, after which the selected Finnish HEI could start piloting the first modules of the Finnish system
version. It would be wise to start the piloting from the core modules of the system, and then move

on to the piloting and introduction of other modules in compliance with a jointly agreed schedule.

The latestc 0 s t estimate for bui | dein megsiontisamproximétdlyS.i8
million euros (+VAT) during the three years. The cost estimate is calculated using the following
f or mu IO &uppo€ Rriice day price) x 3 (number of persons) x 21 (number of support service
days in month) x 36 (number of working months during the building of the system). The salary costs
of the German employee in the development team would be covered by the HIS organization. The
costs resulting from the Finnish partner organization should also be added to the costs of building

the system. However, an estimation of those costs falls outside the scope of the present survey.

Possible Collaboration Model and Costs

In compliance with the proposed development and collaboration model, the introduction of the

Finnish system version could be extended to the other Finnish HEI after the piloting stage. Some

simplifying changes to the user organizations’ funding model are planned

new generation system is introduced. In the current model, the funding from the organizations has
been defined in terms of their size and the modules they have selected to take into use, but the
future model will be a single-price-model, in which every HEI, regardless of its size or the modules
selected, will pay the same amount of money for the right to use the HISinOne system. The planned
annual costs for using the HISinOne system are somewhat above 30 000 euros. This sum would
entitle the HEI to have five support service days a year, to get the latest system upgrades, and to
have access to the system documentation. The HEl would not be charged for the actual use of the

system.

The HIS organization has a Hanover-based support service unit for its client HEl. The HIS support
services for the Finnish HEI would be the responsibility of the Finnish partner referred to above. If
the German pricing principles were applied to Finland, the unit price of possible additional support
service days at current r at eGmemntianed|alibve b @ossibld \AAT). €h& dupport

service rates can be reviewed annually. The support service unit should have diverse expertise: e.g.
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Java programmers, experienced system administrators and experts familiar with the study

administration in the Finnish HEI.

The client HEI could choose what kind of support service package to purchase. When using the
system, the level of expertise required at the HEI depends on whether the HEI wishes to administer
the system by itself and whether it wishes to customize the system, and it also depends on the role
the national partner will assume. For instance, some HEl in Germany do not have any administrators
for the system; instead, they have purchased a suitable number of support service days that can be
used for system administration. The general trend, however, is to have the HIS organization to train
persons at the HEI to take care of the system administration and make the necessary configurations.

If the HEI needs to modify the source code, the HEI can be given the right to do this.

The University of Freiburg, which is a pilot HEI in the HISinOne system development, comprises 11
faculties, 22 000 students and 6 200 employees. The administration of the current system and the
development of the new one involve approximately 7 persons. The number of person-work years
required to administer the system and to make the necessary configurations is smaller, if the

university is not involved in the system development as a pilot.

4.4.2 Conclusion

The purpose of the HIS section in the present survey was to evaluate the suitability of the HISinOne
system for the Finnish higher education system, and to carry out a general evaluation of the system's

quality. The survey has revealed that:

e The technical implementation of the HISinOne system is modern. The system is modular and
it follows the three-tier architecture. The interface solutions seem to be functioning well.
Various database and application development suppliers can be used in the system
development. The client HElI have good opportunities to customize the system without
having to make alterations to the source code.

e The operating processes of the HISinOne system support the individual decision-making
processes of the HEI and they do not set any limitations on them. The HISinOne system
could meet the study administration system needs of the Finnish HEIl. The introduction of
the system would, however, require some of the features to be modified or the
programming of totally new modules (the syst
periods, PSP, student feedback system).
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e The proposed collaboration model to build the Finnish system version is realistic in terms of
its schedule.

e The cost estimate for the building of the Finnish system version is reasonable when
compared to the estimates given for building a totally new system, to modernize one of the
systems used in Finland now, or to buy a system from a commercial supplier.

e The proposed cost estimate for using the ready product, its support services and

documentation is moderate.

The RAKETTI project or the project's entity addressing basic study administration systems should
define what kind of a stand will be taken towards the HISinOne system in the future. The HIS

organi zation’s interest in concluding a partner
that after this survey is published, Finland would be able to make a decision in the matter: are the
Finnish HEI interested in the HISinOne system to such an extent that collaboration can be continued,
and can the Finnish HEI come to an understanding concerning the national partner. Because the HIS
organization does not accept foreign partners that are commercial, the national partner should be a
publicly funded organization. In this sense, the state-owned CSC in charge of the coordination of the
RAKETTI project would be a suitable national partner. In view of the development cycle of the
HISinOne system, it would be important to have answers to the questions presented in this survey.
The faster a decision on the possible collaboration can be made, the faster the development of the

Finnish system version can be brought to the same level with the development of the new system

generation.
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