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1 Introduction 

This System User Guide (SUG) describes how to install and use the Emulation Framework 
(EF) developed by the KEEP project1. The document offers support to end-users and 
administrators. 

If you are going to use the Emulation Framework for the first time and it is already installed 
on your system, please read on to the section End-user guide. This guide will explain how 
to use the EF and will give you insight into all features available. 

If you are the administrator that would like to install or change the EF in a computer 
environment, please follow the section Administrator guide. 

If you are a home user that would like to install and test the EF on a standalone basis, please 
make sure you read both guides. 

 

Note: this document is written for EF Release version 2.0.0 (February 2012). For a 
previous version of the EF, please read the documentation for that particular release. 

1.1 What is the Emulation Framework? 

The Emulation Framework allows you to render digital files and computer programmes in 
their native environment. This offers you the potential to view these files in their intended 
‘look and feel’, independent from current state of the art computer systems. The spectrum of 
potential computer platforms and applications that can be supported is practically unlimited. 
This release of the EF supports emulation of the x86, Commodore, Amiga, Amstrad CPC, 
BBC Micro and Thomson computer platforms. Emulation is done by using existing (open 
source) emulators which are carefully selected on their capability to mimic the functionality of 
these platforms. The following illustration shows how this works in three steps. 

Emulation 
Framework 

Digital 
collection 

Emulator 

3
A virtual screen shows the 
digital item with original 
software of that time.  

2
The Emulation Framework 
automatically selects and runs the 
best available emulator and 
configures the software 
dependencies required to render 
the object (operating system, 
applications, etc.).  

1 
When a user requests an item 
from a digital collection and 
this item requires an old 
computer environment to 
render, the Emulation 
Framework is used. 

                                                 
1 KEEP project website, available at: http://www.keep-project.eu 
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1.2 About the KEEP project 

KEEP (Keeping Emulation Environments Portable) is an international research project co-
funded by the European Union 7th Framework Programme. It does research into an 
emulation-based preservation strategy and develops several tools to support that. The 
consortium consists of eight organisations representing a wide range of stakeholders in 
Europe: cultural heritage institutes, research institutes, commercial ICT partners and the 
gaming industry. The project has a duration of three years and ended in February 2012. 

More information can be found on the KEEP website: http://www.keep-project.eu 

1.3 About the software in this release 

The EF software release 2.0.0 consists of three parts: 

1. Core Emulation Framework with a choice of two Graphical User Interfaces (GUI) 

2. Software Archive 

3. Emulator Archive 

The Core EF is the technical heart of the system, performing the automatic identification of 
file formats, selecting the required software and automatically configuring the emulation 
environment. It includes two GUIs to interact directly with the user: a basic GUI offering the 
most common functionalities for setting up an emulation environment for digital files, and a 
comprehensive GUI which offers more advanced functionalities, including options to manage 
the Software Archive and Emulator Archive. For selecting the software and emulator, the 
Core EF interacts with the Software Archive and the Emulator Archive. 

The Software Archive is a separate web service that contains the software (applications 
and operating systems) available for the EF. The standard installation of the EF  package 
comes with the following open source operating systems: 

 FreeDOS – an open source MS DOS look-a-like operating system; 

 Damn Small Linux – a small Linux kernel with limited functionality; 

 Puppy Linux – a medium-sized Linux version with additional functionality 
compared to Damn Small Linux. 

The Emulator Archive is a separate web service that contains the emulators available for 
the EF. The download package comes with the following open source emulators: 

1. Dioscuri – x86 Java-based emulator capable of running MS DOS and Linux; 

2. QEMU – x86 capable of running MS Windows and Linux; 

3. VICE – Commodore 64 emulator; 

4. UAE – Amiga emulator; 

5. Java CPC – Amstrad emulator; 

6. BeebEm – BBC Micro emulator; 

7. Thomson T07 – Thomson T07 emulator; 

The Core EF, Software Archive and Emulator Archive are developed by Tessella with 
support from the National Library of the Netherlands (Koninklijke Bibliotheek, KB). The basic 
Core EF GUI is developed by the University of Portsmouth. Finally, the comprehensive Core 
EF GUI is developed by the National Library of the Netherlands with support from Tessella. 
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2 End-user guide 

This section provides a user guide for end-users of the Emulation Framework explaining how 
to use the EF and which features it offers. 

2.1 What you should know… 

The Emulation Framework (EF) consists of three components: 

 the Core EF including a choice of two Graphical User Interfaces (GUI): 

o Basic interface: offers the most common functionalities for setting up an 
emulation environment for digital files. 

o Comprehensive interface: offers advanced functionality, including options to 
manage the Software Archive and Emulator Archive. 

 the Emulator Archive provides the EF with emulators. 

 the Software Archive provides the EF with software required by the emulators. 

 

Note: as an end-user, you will only deal with the interface of the EF (basic or 
comprehensive). It is assumed that all components of the EF are successfully installed, 
either locally or in client/server setup. If not, please ask your administrator or go to the 
section Administrator Guide to install and configure the EF yourself. 

2.2 Starting the Software and Emulator Archives 

Before you can start using the EF, both Software Archive and Emulator Archive must be 
running in the background. If you have not installed the EF yourself, you may assume both 
Archives are already up and running. You may skip this step. 

If you are a home user and installed the EF yourself you need to make sure that both 
Software Archive and Emulator Archive are running on the background. The EF needs a 
connection to these archives to function correctly. 

 

To manually start the Software Archive, go to the folder \swa and double-click on: 

runServer.bat (for Windows platforms) 

or  

runServer.sh (for Linux/MacOS X platforms) 

 

To manually start the Emulator Archive, go to the folder \ea and double-click on: 

runServer.bat (for Windows platforms) 

or  

runServer.sh (for Linux/MacOS X platforms) 
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2.3 Using the basic EF interface (GUI) 

2.3.1 What can you do with the basic GUI? 

The basic GUI lets you: 

 Run a digital file in an emulated computer environment automatically 

 Run a digital file in an emulated computer environment manually configured 

 View data in Software and Emulator Archives 

 View data in TOTEM technical file format registry 

 Configure the list of information accessible to users 

 

2.3.2 Starting the basic GUI 

To start the Emulation Framework and to launch the basic GUI, double-click on the following 
file in the home folder where the EF is located: 

runEF_basic.bat (for Windows platforms) 

or  

runEF_basic.sh (for Linux/MacOS X platforms) 

 

Note: your administrator should have installed and set up the system. 

 

The following window should appear: 
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2.3.3 The basic GUI explained 

The basic GUI window has the following functionality: 

 Top menu bar: 

a. File – render a digital file automatically or by manual configuration. Exit the 
application. 

b. View – allows you to browse the available software packages, emulators, 
technical registries and the TOTEM online database. 

c. Configure – define which options are accessible via the GUI. 

d. Help – reference to help documentation and credits. 

 Mid field: area where pop-up windows will appear depending on the options you 
select from the menu. 

 

2.3.4 Choosing a file or application 

The Emulation Framework (EF) can emulate any of the supported computer environments 
listed in section 1.3. To run a computer environment you first need to offer the EF a file or 
application (disk image). The file can be an office document such as PDF, excel, 
Wordperfect, or an audio and video stream. It can also be a disk or tape image containing a 
computer application that can run on one of the supported computer environments. 
Examples are: a Commodore 64 disk image and an ISO CD-ROM file. 

To select a file or application (disk image) click on the File menu and choose either: 

1. Render automatically 

2. Render via configuration 

The first option starts the emulation process automatically. The EF chooses the best choice 
for you automatically. The second option offers you more control in which software and 
hardware should be emulated. 

In both cases you will be asked to select a file from your file system, as can be seen here: 
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2.3.5 Render in automatic mode 

If you selected to render automatically, the EF will download and configure the required 
emulator and software. As a result, the following screen could be shown (e.g. Linux with 
Dioscuri emulator): 
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Use the Browse button to select the zipped image file on your local file system. 

Click the -> [ARROW] button to continue, or click the <- [ARROW] button to go back. 

 

3.3.5.5 Step 5  

Finally, you are asked to associate the software with a file format. This is necessary to let the 
EF understand that a certain file format can be opened with this software: 
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To make more than one association, you can go through this wizard several times, this time 
selecting the application and operating system from the lists of existing software, rather than 
uploading the software again. 

Again, two approaches for associating file format with software exist: select an existing file 
format or create a new file format. 

Creating a new file format should be done by uploading an example file and let the EF 
automatically detect it. Furthermore, you are requested to enter the version, description and 
a reference for the format. 

Click the -> [ARROW] button to continue. Or click the <- [ARROW] button to go back. 

 

3.3.5.6 Step 6 

Finally, you are asked to review and confirm your entered information. The following screen 
gives an example of what this could look like: 
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If you are happy with the information shown, click the confirm button to enter the new 
software into the Software Archive database. An additional pop-up window will ask you to 
confirm: 
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Alternatively, if you would like to make any further changes, you can still step back clicking 
the <- [ARROW] button. Or cancel if you want to stop the wizard completely. 

 

3.3.6 Removing software 

The EF offers a wizard to remove software images (containing an operating system and 
associated applications) from the Software Archive. The wizard will take care of removing all 
associated links to the software image in the archive database. 

To start the wizard, open the menu Tools and click on Remove software… 

The following pop-up window will appear. 

 
 

Use the drop down box to select the software image which you want to remove. Then press 
the Delete button. An additional pop-up window will ask you to confirm: 
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Press Yes to Confirm.  

The software image will be removed, and a message will be displayed to confirm the 
deletion: 

 

 

3.4 Advanced configuration 

The three EF components can all be separately configured by editing the configuration files. 
Although each file configures each component separately, there are some parameters that 
need to match between them to be able to connect to the Software and Emulator Archive 
successfully. The details for each configuration file are outlined in the next sections. 

3.4.1 Core configuration 

The configuration is stored in a file called user.properties, located in the ./eu/keep 
subdirectory, and contains the internal database connection properties, the location of the 
Emulator and Software Archive, as well as the various directories used by the system. 

This file can be edited by hand. The table below outlines the configuration properties and 
their defaults. 

 

Property key  Default property value Comment 
h2.db.driver org.h2.Driver JDBC driver class  

h2.jdbc.prefix jdbc:h2: JDBC url prefix 

h2.db.url ./database/h2/EF_engine Database location on disk 

h2.db.exists ;IFEXISTS=TRUE Flag to indicate whether the database should be 
created (FALSE), or fail (TRUE) if it doesn’t exist. 

h2.db.server ;AUTO_SERVER=TRUE The database connection type 

h2.db.schema ;SCHEMA=engine Name of the schema used for the internal database 

h2.db.admin sa Database admin login name 

h2.db.adminpassw CEF_Engine Database admin password 

h2.db.user cef Database user login name 
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h2.db.userpassw cef Database user password 

software.archive.url2 http://localhost:9000/softwarearchive/ Location of the Software Archive 

emulator.archive.url
2
  http://localhost:9001/emulatorarchive/ Location of the Emulator Archive 

exec.dir ./exec Temporary directory where the emulators are 
installed for use (will be deleted after use) 

system.tmpdir ./tmp Directory used by the host system to store temporary 
files 

accepted.languages3 all Emulator and Software languages which are 
accepted. Emulators or Software which use other 
languages will not be selected or displayed.  

Languages are entered as a comma-separated list of 
2-letter ‘locale’-codes, e.g. en (English), nl (Dutch), fr  
(French), de (German). See the System Maintenance 
Guide for a complete list of language codes. 

To accept all available languages, enter ‘all’. 

 

Note: the ‘./’ in some path definitions describe the installation directory (see section 
Installation). 

 

3.4.2 Comprehensive GUI configuration 

The comprehensive GUI has a separate configuration file called gui.properties, also located 
in the ./eu/keep subdirectory. 

This file contains the database connection parameters for the different components; 
depending on whether the Emulation Framework was installed in ‘client’ or ‘server’ mode, 
this may be just the EF, or the EF, EA and SWA. This file can also be edited by hand. 

The table below outlines the configuration properties and their defaults. 

Property key  Default property value Comment 
ef.db.driver org.h2.Driver JDBC driver class  

ef.jdbc.prefix jdbc:h2: JDBC url prefix 

ef.db.url ./database/h2/EF_engine Database location on disk 

ef.db.exists ;IFEXISTS=TRUE Flag to indicate whether the database should be 
created (FALSE), or fail (TRUE) if it doesn’t exist. 

ef.db.server ;AUTO_SERVER=TRUE Database connection type 

ef.db.schema.name engine Name of the schema used for the internal database 

ef.db.schema ;SCHEMA=engine Name of the schema used for the internal database 

ef.db.admin sa Database admin login name 

ef.db.adminpassw CEF_Engine Database admin password 

ef.db.user cef Database user login name 

ef.db.userpassw cef Database user password 

ea.db.driver org.h2.Driver JDBC driver class  

ea.jdbc.prefix jdbc:h2: JDBC url prefix 

ea.db.url ./ea/database//EF_ea Database location on disk 

ea.db.exists ;IFEXISTS=TRUE Flag to indicate whether the database should be 

                                                 
2 The Software Archive and Emulator Archive url can also be configured via the EF GUI (see section 
2.4.7). 
3 The list of accepted languages can also be configured via the EF GUI (see section 2.4.7). 
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created (FALSE), or fail (TRUE) if it doesn’t exist. 

ea.db.server ;AUTO_SERVER=TRUE Database connection type 

ea.db.schema.name emulatorarchive Name of the schema used for the internal database 

ea.db.schema ;SCHEMA=emulatorarchive Name of the schema used for the internal database 

ea.db.admin sa Database admin login name 

ea.db.adminpassw EA_Engine Database admin password 

ea.db.user ea Database user login name 

ea.db.userpassw ea Database user password 

swa.db.driver org.h2.Driver JDBC driver class  

swa.jdbc.prefix jdbc:h2: JDBC url prefix 

swa.db.url ./database/h2/EF_swa Database location on disk 

swa.db.exists ;IFEXISTS=TRUE Flag to indicate whether the database should be 
created (FALSE), or fail (TRUE) if it doesn’t exist. 

swa.db.server ;AUTO_SERVER=TRUE Database connection type 

swa.db.schema.nam
e 

softwarearchive Name of the schema used for the internal database 

swa.db.schema ;SCHEMA=softwarearchive Name of the schema used for the internal database 

swa.db.admin sa Database admin login name 

swa.db.adminpassw SWA_Engine Database admin password 

swa.db.user swa Database user login name 

swa.db.userpassw swa Database user password 

language en User language for the comprehensive GUI. 

Languages are entered as 2-letter ‘locale’-codes, e.g. 
en (English), nl (Dutch), fr  (French).  

See the System Maintenance Guide for a complete 
list of language codes. 

 

3.4.3 Emulator Archive configuration 

Similar to the Core, the Emulator Archive also has a user.properties file for configuration. It 
contains the emulator database connection properties, and the location of the Emulator 
Archive. 

The table below outlines the configuration properties and their defaults. 

Property key  Default property value Comment 
h2.db.driver org.h2.Driver JDBC driver class  

h2.jdbc.prefix jdbc:h2: JDBC url prefix 

h2.db.url ./ea/database//EF_ea Database location on disk 

h2.db.exists ;IFEXISTS=TRUE Flag to indicate whether the database should be 
created (FALSE), or fail (TRUE) if it doesn’t exist. 

h2.db.schema ;SCHEMA=emulatorarchive Name of the schema used for the internal database 

h2.db.admin sa Database admin login name 

h2.db.adminpassw EA_Engine Database admin password 

h2.db.user ea Database user login name 

h2.db.userpassw ea Database user password 

server.soap.address http://localhost:9001/emulatorarchive/ webservice Server address 

EF Release 2.0.0 (February 2012)  53/55 

 



Emulation Framework – System User Guide 

Note that the server.soap.address property must match the EF emulator.archive.url property 
for the connection between the two components to be successful. 

 

3.4.4 Software Archive configuration 

Similar to the Core, the Software Archive also has a user.properties file for configuration. It 
contains the software database connection properties, and the location of the Software 
Archive. 

The table below outlines the configuration properties and their defaults. 

Property key  Default property value Comment 
swa.db.driver org.h2.Driver JDBC driver class  

swa.jdbc.prefix jdbc:h2: JDBC url prefix 

swa.db.url ./database/h2/EF_swa Database location on disk 

swa.db.exists ;IFEXISTS=TRUE Flag to indicate whether the database should be 
created (FALSE), or fail (TRUE) if it doesn’t exist. 

swa.db.schema ;SCHEMA=softwarearchive Name of the schema used for the internal database 

swa.db.admin sa Database admin login name 

swa.db.adminpassw SWA_Engine Database admin password 

swa.db.user swa Database user login name 

swa.db.userpassw swa Database user password 

server.soap.address http://localhost:9000/softwarearchive/ Server address 

Note that the server.soap.address property must match the EF software.archive.url property 
for the connection between the two components to be successful. 
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4 Problem solving 

If you experience any troubles during installation or operation of the EF, please browse to the 
Emulation Framework support forum, available at: 

http://sourceforge.net/projects/emuframework/support 

 

Or visit the overall project website: http://emuframework.sf.net 
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