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Executive Summary

This document is the System User Guide (SUG) for the KEEP Emulation Framework (EF).
The EF is software developed by the international KEEP project, co-funded by the European
Unions 7" Framework Programme.

The EF offers a convenient way to render digital files in their native environment. This offers
users 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 and Amstrad CPC computer platform. Emulation is
done by using existing emulators which are carefully selected on their capability to mimic the
functionality of these platforms. The following illustration shows how this works in three

1 2 3

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.

The Emulation Framework
automatically selects and runs the A virtual screen shows the
best available emulator and digital item with original
configures the software software of that time.
dependencies required to render
the object (operating system,
applications, etc.).

N

Digital Emulation Emulator
collection Framework

This guide contains information for end-users and administrators.

End-users such as library visitors and librarians are instructed on the use of the Emulation
Framework. Detailed examples of how to use the supplied GUI are included which cover how
to select a digital object, characterise it, determine the possible ways for rendering the object,
as well as setting up, configuring and running the emulation environment containing the
digital object.

Administration of the system is also explained. Explicit details on how to install and uninstall
the Emulation Framework are given. The configuration of the Emulation Framework using
either the Graphical User Interface (GUI) for administrators or the configuration file, as well
as management of the embedded database using a database interface are described. The
former includes a description of all the configuration settings, while the latter includes details
on the database tables and how to access them.
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1 Introduction

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

If you are a library visitor, librarian, archivist or other kind of user you are recommended to
read the chapter 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 chapter 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.

1.1 What is the Emulation Framework?

The Emulation Framework allows you to render digital files and computer games 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 and Amstrad CPC
computer platform. Emulation is done by using existing 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.

1 2 3

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.

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.).

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

Digital Emulation Emulator
collection Framework

' 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 ends 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 consists of three parts: a Core, Software Archive and Emulator Archive.
The Core EF is the technical heart of the system, performing the automatic characterisation
of file formats, selecting the required software and automatically configuring the emulation
environment. It has a simple GUI to interact directly with the user. For selecting the software
and emulator, the Core interacts with external services such as technical registries
containing file format classifications, the Software Archive that contains software captured in
predefined disk images and the Emulator Archive that contains the emulators available for
the EF.

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 Core
GUI is developed by the National Library of the Netherlands.

This document was written for version 1.0 (May 2011) of the Emulation Framework.
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2 End-user guide

The Emulation Framework consists of three separate components: The Core (and its
Graphical User Interface); the Emulator Archive that provides the EF with emulator packages
that contain emulators it can run; and the Software Archive that provides the EF with
software packages that contain the software required by the emulators.

As an end-user, you will only deal with the GUI and Core directly; your system administrator
has installed the Emulator and Software Archives for you and set up the connection to them.

2.1 Starting the Emulation Framework

To start the Emulation Framework and to launch the GUI, double-click on one of the batch
scripts:

runEF.bat (for Windows platforms)
or

runEF.sh (for Linux platforms)

Note: your administrator should have set up the system so it can connect to the Software
and Emulator Archives automatically.

The following window should appear:
G

File Help
Config | EF | EA | SWuA

Al Found farmats: Find pathways
L]
[BX) Pathways: Load emulatars

Emulators: Load software

Sofhware: Frepare canfig

auto start characterize info Save start

GLI started
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At the top of the window various tabs are shown which address particular parts of the EF.

o Config (default): shows a file chooser which lets you select a file from your local or
network drives and lets you initiate an emulation process automatically or manually.

o EF: shows configuration settings of the Emulation Framework.

o EA (Emulator Archive): shows the contents and structure of the emulators
contained in the Emulator Archive.

o SWA (Software Archive): shows the contents and structure of the software
contained in the Software Archive.

At the bottom of the window, a status bar is visible. All important status information will be
shown here.

Note: not all tabs may be visible depending on the configuration of the EF.

2.2 Choosing a file or application

Click on the tree in the left pane of the Config tab to select a file. By expanding the nodes of
the tree you can browse the directories. The following screen shows a file selected:

i34
File  Help
Config | EF | EA | SWA

A Found formats: Find pathuays
v oo
T digitalobjects P athiweays: Load emulatars
acrol_0.pdf
arkanaid 154 Ernulatars: Load saftware
ASI001 ADF
buildxrml Software: Frepare config

DQC KBWPS

Games.ssd

IKFPIus.dBd

lena.jpg

OVERDRIV.IMG

Starglider.cdt
The_Rocky_Horrar_Show.dsk

Documents and Settings

Program Files

tmp

WINDOWS

AUTOEXEC BAT

COMFIG.8YS

pagefile.sys

[

y¥y¥rT¥r

[ auto start J [ characterize J [ info J Sawe start

GL started

At the bottom of the screen three buttons are enabled. At this point you can choose between
the automatic mode by clicking the auto start button, and manual mode by clicking the
characterise button. These two modes are explained in detail in the following sections.
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2.3 Automatic mode

The EF has an automatic mode which, when given a digital file or application, will
automatically characterise it, and select an environment (consisting of an emulator and the
required software) that is able to render it. The success of this process depends on the
correctness of the characterisation and the availability of emulators and software.

Once a file has been selected, the option to auto start is enabled. When this button is
pressed, the EF will automatically try to render the selected digital object. This process may
take a few seconds, and when it is successful it should start an automatically selected
emulator, as shown in the following screen:

=10fx]

File Help

Confiy | EF | EA | SWWA

Al Found formats: |_W0rdPerrectf0r MS-DOSMIindows Document:a... vJ [ Find pathways J
voCh
¥ digitalObjects Pathways: | WordPerfect-» M5-DOS -= %86 vJ L Load emulators |
acrol_0.pdf .
arkanoid 164 Emulatars: |_Dioscuri 0.6.0 vJ | Load software |
ASI001.ADF -
build.xml Software: |_ MS-D0OS version 5.0 which autostarts WPS.1, M. vJ [ Frepare config J

\d

Games.ssd * root

IKPlus.d64 ¥ floppyDisks
lena.jpg » inserted
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Starglider.cot ¥ digobj
The_Rocky_Hormor_Show.dsk Aexec\c8009d95-5553-4418-8h7 3-a419c87f501 1 loppy_0.img
» Documents and Settings > type
* Program Files ¥ fixedDisks
= tmp * enabled
FOWINDOWS ¥ swimg
AUTOEREC.BAT a2 Dioscuri - modular emulator for digital preservation
CONFIG.BYS Emulator Edit Media Devices Configure Help
Dfammesm et e-Depot verzekert permanente toegang tot elektronische

informatiebronnen.

et e-Depot is een digitale archiefomgeving waarin permanente
oegang tot digitale informatiebronnen wordt nagestreefd.
Fonder een dergeli jke omgeving zuden digitale bronnen snel
nleesbaar worden, doordat software en hardware verouderen en
e infrmatiedragers een beperkte levensduur hebben. Het e-

auto start characterize glepot is ingericht om het Depot wan Nederlandse (elektroni-
lsche) Publicaties te bewaren. Daarnaast zal het plaats bieden

Emulation process started. an het Nederlandse webarchief en masters wvan gedigitaliseerd

ateriaal.

Omdat de informatievoorziening tegenwoordig een mondiale
angelegenheid is, heeft de KB het e-Depot ook opengesteld

opor internationale witgevers. Het ondersteunende onderzoek is
ericht op het bewaren wvan de integriteit van de opgeslagen

ob jecten.

A :\DOC . WPS Dok 1 Py 1 Ry Z,54c Pos Z,54c

[+][a][s] e bmt] s2on

Note: not all information in the right pane (formats, pathways, etc.) may be filled in; this is a
result of the manual mode explained in the next section.

When finished the emulator can be closed by the user and the emulation process ends
automatically.
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2.4 Manual mode

241 Characterisation

Once a digital object is selected, the characterise button will be enabled. Pressing this
button starts the manual mode. The first step is the characterisation of the digital object.
Characterisation is the determination of the type of format the digital object has. This forms
the basis of finding the pathways that can render the digital object.

After a few seconds, the top slot of the right pane should contain the results of the
characterisation process, as shown in the following figure:

STk

File Help
Config | EF | EA | SWuA

Al Found formats: WaordPerfect for MS-DOSMindows Documenta.. B4 | Find pathways |
voCh
¥ digitalObjects Pathways:
acrol _0.pdf
arkanoid 164 Emulators: Load software
ASI001.ADF
Bl Sofhware: Frepare canfig

WordPerfect for bS-0 dows Dacumentapplica)

Load emulators

Games.ssd
IKFIus.d64
lena.jpn
OVERDRIV.IMG
Starglider.cdt
The_Rocky_Harror_Show.dsk
Documents and Settings
Program Files
tmp
WINDOWS
AUTOEXEC BAT
COMFIG.EYS
pagefile.sys
D

ryryyvyywy

auto start [ characterize J [ info J save start

Donhe, found 1 pogssible formatis)

In this example, the EF has found a single result, and it is automatically selected. The
following step is to find possible pathways for this file format. If no formats are found, the EF
has not been able to successfully identify the file, and the process cannot continue from this
point.

24.2 Finding pathways

Once a file format has been found, the Find pathways button becomes enabled. A pathway
is a computer environment consisting of an application, operating system and hardware
platform. Pressing this button will make the EF contact an appropriate registry (the default is
a basic technical registry that is part of the Software Archive) to find pathways that can
render this file format.

An example of the pathways returned for the above file format is as follows:
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i34

File  Help
Config | EF | EA | S

Al Found farmats: | WardPatfect for MS-DOSMindows Dacument a... T] [ Find pathways |
¥ oo
¥ digitalObjects Pathways: | Microsoft Ward -= Windows 98 -= x86 M | Load emulatars |
acrol _0.paf Microsoft Word -= Windows 98 -= x86
arkanoid 154 Ernulatars: Wardpad -= Windows 98 -= x36 Load sofbware
ASI001 ADF o

WordPerfect-= MS-D 86

buildxml Software: Prepare config

Games.ssd
IKFPIus.dBd
lena.jpg
OVERDRIV.IMG
Starglider.cot
The_Rocky_Horrar_Show.dsk
Documents and Settings
Program Files
tmp
WINDOWS
AUTOEXEC BAT
COMFIG.8YS
pagefile.sys
D

yy¥y y ¥y

auto start [ characterize J [ info J save start

Found 3 suitable pathways

In this case, three pathways have been found, and the following environment is selected:

WordPerfect (application), MS-DOS (operating system) and x86
(platform)

Note: if no pathways can be found, a message will be displayed at the bottom of the screen,
where it currently says ‘Found 3 suitable pathways’. Sometimes, the field for application is
defined as N/A. In this case, no application is required to run the digital object (e.g. the digital
object is a computer game depending only on operating system and hardware).

The next step in the process is to load a selection of emulators that support the selected
pathway.
243 Emulator selection

Once a pathway has been selected, the Emulator Archive can be queried for emulators that
can run the software that has been selected as part of the pathway. Pressing the Load
emulators button will start this process.

Once the process is completed and has returned valid results, the next drop-down box will be
populated with these results. If there are no valid results, this will be displayed at the bottom
of the window.

A list of valid results is shown in the following screenshot:
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i34
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autn start | characterize | | info | save start

Found 3 suitahle emulators

In this case, three emulators have been found and one of these, Dioscuri, is being selected.
Once this selection is made the next step in the process can be started: the selection of the
required software.

244 Software selection

Once a valid emulator has been selected, the required software that is part of the pathway
needs to be selected and downloaded. The EF will query the Software Archive for software
images (pre-installed operating system and applications) that may match the required
software stack of the pathway. To start this process, the button Load software must be
pressed.

Similar to querying the Emulator Archive either a warning at the bottom of the screen will
inform the user that no software can be found, or the valid software will be selectable in the
result box, as can be seen in the following screenshot:
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Load software |

M3-0085 version 5.0 which autostarts WPE.1, M.

Prepare config J

Found 1 software packages forWordPerfect -= M3-D0S -= x86

save start

This example has returned one software package that can supply the required operating
system (MS-DOS) and application (WordPerfect).

Now that the environment has been completely selected, all that remains is to start the
selected emulator and software image to render the pathway the EF has made predefined
settings for the emulation environment. The user can accept these settings and directly start
the process by clicking the start button or check and alter the settings manually.

245 Environment configuration

The last manual step before starting the environment is to configure the emulator
parameters. By pressing the ‘Prepare config’ button, a default configuration is generated by
the EF, which is shown in the bottom right panel. A sample such configuration is as follows:

Version 1.0 (May 2011)
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Found 3 configurations for: MS-D0S version 5.0 which autastarts WP5 .1

The configuration can be expanded by pressing the tree nodes. Parameters can be modified
by selecting them, and in the textbox below the configuration tree, entering a new value.

As can be seen in the example, once a value is changed, the textbox will light up yellow to
indicate a new value has been entered. The value is saved in the configuration by pressing
the save button.

Note: it is recommended that only expert users should change parameters in the
configuration; entering the wrong parameters may stop the environment from rendering
correctly!

Once the configuration update is complete (or no changes have been made), the start button
can be pressed to load the environment and show the digital object. At this point, the result
will be similar to the figure shown in section 2.3.
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3 Administrator guide

This guide is intended for administrators that need to deploy the EF on a server or local
computer, configure the components, and are responsible for creating and updating the
contents of the EF, Emulator Archive and Software Archive.

3.1 Installation

The software is distributed via a single installation package. This is a self-extracting jar file
that contains a wizard for installing the software.

3.1.1 System requirements

Before you install the EF software, please make sure your computer meets the following
minimum system requirements:

Processor x86 32/64 bit 1.5 GHz or faster

Memory at least 2GB of memory

Disk space 200 Megabytes of free available space for the base
install

Depending on the number of emulators and software
images, from 1 GB upwards

Operating system Linux or Windows, with a compatible JRE and
network support

Java Runtime Environment (JRE) Oracle/Sun JRE version 1.6 or higher / compatible.

Note: the latest Oracle/Sun JRE can be downloaded from:

http://www.oracle.com/technetwork/java/javase/downloads/index.html

3.1.2 Installation instructions

After you have downloaded the installation package, start the JAR-file by double clicking or
starting it via the command prompt.
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g IzPack - Installation of KEEP Emulation Framework

A welcome screen is displayed which contains a brief introduction information about the
project and EF. Click Next.
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&f 1zPack - Installation of KEEP Emulation Framework -10] x|

[@ Please read the following license agreement carefully:

Copyright (o) Z005-2011 Tessella plo. =

Licensed under the Apache License, WVersion 2.0 (the
"License™) :

)

I

vou may not use this software except in compliance with the
License.
Tou may obtain a copy of the License at

=
—

http://wwuw. apache.org/ licenses/LICENIE-Z .0

Tnless required by applicable law or agreed to in writing,
software

distributed under the License is distributed on an 43 I3"
BASTS,

WITHOUT WARRANTIES OR CONDITICONS OF ANY KIND, either express
or implied.

3ee the License for the specific lahguage governing LI
(% I accept the terms of this license agreement,

I donot accept the kerms of this license agreement,

(hMlade with [zFack - hitp:izpack.orgh

<2 Previous |

A license agreement is then presented to the user. If you agree, tick the “/ accept the terms
of this license agreement” and click Next.
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&f 1zPack - Installation of KEEP Emulation Framework -10] x|

)

I

[

=
—

|= Select the installation path:

IC:'I,F‘ru:ugram FiIes'l,KeepEF| r;, Browse, ., |

(hMlade with [zFack - hitp:izpack.orgh

@Previnus | @-Next I @Quit |

Once the license agreement is accepted, the user is prompted for a location to install the
software. The default is set to:

C:\Program Files\KeepEF (MS Windows)
~/KeepEF (Linux)
Click Next.

x
@ The target direckory will be created;
Z:\Program FilesiKeepEF

: Cancel |

If the directory specified doesn’t exist, the user will be asked for a confirmation to create that
directory.
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&f 1zPack - Installation of KEEP Emulation Framework -10] x|

[ 8% Select the packs wou wank to instal:
|| Q Mote: Graved packs are required.
B Core Emulation Framework 72,93 ME
¥  Emulakor &rchive 55.02 M
¥  software Archive 204,28 MB
—
S

Descripkion
Zore Emulation Framework,

Total space Required: 335.29 MB
Available space: 1.64 GE

(hMlade with [zFack - hitp:izpack.orgh

<2 Previous | € quit |

The next screen displays a list of the available components to be installed for the EF. The
Core Emulation Framework is the only required component and thus always selected. The
Emulator Archive and Software Archive can optionally be selected.

Note: Although the Emulator Archive and Software Archive are optional, the Core
still requires these to function correctly. However, if these are available remotely
(e.g. on a local LAN or WAN), then there is no need for a local installation.

Click Next.
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&f 1zPack - Installation of KEEP Emulation Framework -10] x|

—
|| J_ 8% Pack installation progress:

Z:Y\Program Files\KeepEF)eulkeepiresources\fitsitools\droid\DROID_config.xml
Core Emulation Framework,

8% Overal installation progress:
| 13

(hMlade with [zFack - hitp:izpack.orgh

@Previnus | I:'-@Next | @Quit I

Finally, a progress of the installation process is shown for each component and the overall
system. Installation might take a couple of minutes depending on your computer
specifications.
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&8 IzPack - Installation of KEEP Emulation Framework -0l =|

(I

I I.l
. 8% Installation has completed successFully,

485 an uninstaller program has been created in:
Z:\Program FilesikeepEF Uninstaller

| &f Generate an automatic installation script

(Made with 1zF ack - http:ifizpachk.orgh)

Note: The button ‘Generate an automatic installation script’ provides an XML file with the
settings used during the install, which can be used to automate the process. This can be
useful for installing the software on many computers, using the same settings.

3.2 Uninstall

An uninstall program is provided automatically by the installation program and can be found
in the uninstall subdirectory of the chosen installation directory. It will remove all installed
components, and will remove the installation directory (optional).

@ IzPack - Uninstaller -0 x| @ IzPack - Uninstaller -10] x|

@ This will remove the installed application! @ This will remove the installed application!
[~ Force the deletion of C:\Program Files\KeepEF [T | Force the deletion of CHiProgram FilesiKeepER

B Uninstal |

3.3 Emulation Framework configuration

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

3.3.1 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 if it doesn’t exists (FALSE), or fail if it doesn’t
exist (TRUE)

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
h2.db.userpassw cef Database user password

software.archive.url

http://localhost:9000/softwarearchive/

Location of the Software Archive

emulator.archive.url

http://localhost:9001/emulatorarchive/

Location of the Emulator Archive

exec.dir Jexec Temporary directory where the emulators are
installed for use (will be deleted after use)
tmp.dir Jtmp Directory used by the host system to store temporary

files

Note: the ./ in some path definitions describe the installation directory (see section

Installation).

The 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 access level, 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 .Jdatabase/h2/EF_engine Database location on disk

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

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

ef.db.schema.name

engine

Name of the schema used for the internal database
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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.userassw cef Database user password

ea.db.driver

org.h2.Driver

JDBC driver class

ea.jdbc.prefix

jdbc:h2:

JDBC url prefix

ea.db.url

.Jea/database//EF_ea

Database location on disk

ea.db.exists

;IFEXISTS=TRUE

Flag to indicate whether the database should be
created if it doesn’t exists (FALSE), or fail if it doesn’t
exist (TRUE)

ea.db.server

JAUTO_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.userassw ea Database user password

swa.db.driver

org.h2.Driver

JDBC driver class

swa.jdbc.prefix

jdbc:h2:

JDBC url prefix

swa.db.url

Jdatabase/h2/EF_swa

Database location on disk

swa.db.exists

;IFEXISTS=TRUE

Flag to indicate whether the database should be
created if it doesn’t exists (FALSE), or fail if it doesn’t
exist (TRUE)

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.userassw swa Database user password

3.3.2 Core embedded database management

An embedded (internal) database is used in the Core Emulation Framework for managing
metadata and files for the various emulators and registries. For example, if you wish to
change the default technical registry for file format characterisation, you can do so by
changing the settings in this embedded database.

An administrator can directly access this database (without the Emulation Framework) by
using the H2 database engine web console (available at http://www.h2database.com).

An administrator can also access the database via the GUI, on the EF tab. Simple database
record insertion and deletion is supported.
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English | v Preferences Tools Help
Saved Seftings:  Generic H2 (Embedded) |
Setting Name: e peric H2 (Embedded) Save Remove
Driver Class: org.h2.Driver
JDBC URL: jdbc:h2:~/h2/EF_engine
User Name: cef
Password:

Connect  Test Connection

Test successful

By simply pointing the JDBC URL (in blue) to the location of the database, specified in the
property h2.db.url of the user.properties file, the connection is set up. The ‘Test
Connection’ button can be used to check if the user name and password, also specified in
the user.properties file, as well as connection details are correct.

English | v Preferences Tools Help

e
Saved Settings:  Generic H2 (Embedded) iz
Setting Name: Generic H2 (Embedded) Save Remove
Driver Class: org.h2.Driver
JDBC URL: jdbe:h2:~/h2/EF_engine
User Name: cef
Password:

Connect  Test Connection

Database may be already in use: "Locked by another process". Possible solutions: close all other connection(s): use the server mode; SQL statement:
null/12a47d9936 75c6c9dffacc009b549e970dbda7d0be1 [90020-133] 90020/90020 (Help)

If a connection to the database is already open, an error message will appear (as expected
for all embedded databases where only one connection can be established at a time)

Once the connection is established, you can navigate between the various schemas/tables of
the database and execute SQL statements directly.
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M| | ¥ Autocommit g /g | Maxrows: 1000 v @ @ | £ |Autocomplete Normal v ()

Run (Ctrl+Enter)  Clear SQL statement:
SELECT * FROM ENGINE.EMULATORS |

] jdbc:h2:~/h2/EF _engine
Bl (] ENGINE
EMULATORS
EMUS_HARDWARE
EMUS_IMAGEFORMATS
HARDWARE

® [ IMAGEFORMATS

® [ REGISTRIES
& () INFORMATION_SCHEMA
1 Sequences

i

@ H; 1.2.133 (2010-04-10) SELECT * FROM ENGINE.EMULATORS:

SKREEP

EMULATOR_ID NAME |VERSION EXEC_TYPE EXEC_NAME EXEC_DIR DESCRIPTION PACKAGE_NAME PACKAGE_TYPE PACKAGE_VERSION CLASS_NAME

1 Dioscuri|0.4.2 jar Dioscuri-
0.4.2jar
2 Dioscuri|0.4.3 jar Dioscuri-
0.4.3jar
3 Dioscuri|0.5.0 jar Dioscuri-
05.0jar
4 WinVice 2.2 exe xB4.exe
5 LinVice (2.2 ELF x64

(5 rows, 1252 ms)

Edit

Dioscuri, the
modular
emulator

Dioscuri, the
modular
emulator
Dioscuri, the
modular
emulator |
VICE, the
Versatlle
Commodore
Emulator
(Linux)
VICE, the
Versatlle
Commodore
Emulator
(Linux)

Dioscuri_042.zip  |zip 1

Dioscuri_043.zip  |zip 1

Dioscuri_050.zip |zip 2

WinVICE_22.zip | zip 1

LinVICE_22.zip  |zip 1

eukeep.emulatorcontrolier.em

eukeep.emulatorcontroller.em

eukeep.emulatorcontrolier.em

eukeep.emulatorcontroller.em

eukeep.emulatorcontroller.emi

>

One table that needs to be populated for the Core to function correctly is the
EMULATOR_WHITELIST table. This table contains the IDs of emulators that are allowed to
be run. For more details, please see the Architectural Design Document.

3.3.3  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

ea.db.driver org.h2.Driver

JDBC driver class

ea.jdbc.prefix jdbc:h2:

JDBC url prefix

ea.db.url .Jealdatabase//EF_ea

Database location on disk

ea.db.exists JIFEXISTS=TRUE

Flag to indicate whether the database should be
created if it doesn’t exists (FALSE), or fail if it doesn’t
exist (TRUE)

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

server.soap.address

http://localhost:9001/emulatorarchive/

Server address

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.
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Although the Emulator Archive contains a number of default emulators, it can be desirable to
insert other emulators. To successfully do this, a number of parameters relating to the
emulator must be set correctly. The following example demonstrates this process

1. Add hardware
Add a new hardware id and name to the HARDWARE table, if necessary. Note: This
hardware must also be available in the Software Archive

3.3.4 Emulator Archive database population

2. Add image format
Add a new image format id and name to the IMAGEFORMATS table, if necessary

3. Add emulator
Add a new emulator id, name, version, etc. to the EMULATORS table. See the
Architectural Design Document for a full description of the columns

4. Link the emulator to the hardware
Add the emulator id and hardware id link in the EMUS_HARDWARE table, indicating
the emulator runs on the specified hardware

5. Link the emulator to the image format
Add the emulator id and image format id link in the EMUS_IMAGEFORMATS table,
indicating the emulator runs on the specified hardware. Note: the emulator may
support more than one image format.

An administrator can access the Emulator Archive database via the GUI, on the EA tab.
Simple database record insertion and deletion is supported. Note that due to the size of
some of the emulators, BLOBs are not shown in the GUI, and cannot be inserted. To
successfully insert these records, it is suggested to use the H2 web interface (see section
3.3.2)

3.3.5 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

.Jdatabase/h2/EF_swa

Database location on disk

swa.db.exists

;IFEXISTS=TRUE

Flag to indicate whether the database should be
created if it doesn’t exists (FALSE), or fail if it doesn’t
exist (TRUE)

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.userassw

swa

Database user password

server.soap.address

http://localhost:9000/softwarearchive/

Server address
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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.

3.3.6  Software Archive database population

Although the Software Archive contains a number of default software images, it can be
desirable to insert others. To successfully do this, a number of parameters relating to the
software image must be set correctly, plus a supporting pathway must be created. The
following example demonstrates this process

1. Add file format
Add a new file format id and name to the FILEFORMATS table, if necessary. Note:
This file format must also be available in the Core database.

2. Add application
Add a new application id and name to the APPS table, if necessary.

3. Add operating system
Add a new operating system id and name to the OP_SYS table, if necessary.

4. Add platform
Add a new platform id and name to the PLATFORMS table, if necessary.

5. Add an image format
Add a new image format id and name to the IMAGEFORMATS table, if necessary.
This image format must also be available in the EA database.

6. Add a software image
Add a software image id, name, image format id and platform id to the IMAGES table.
Add the image file to the IMAGEBLOBS table.

7. Create the pathway

a. Link the file format to an application, operating system and/or platform
Depending on the pathway, a file format must either be run in an application
(e.g. a WordPerfect file runs in the WordPerfect application), operating system
(e.g. an ISO file is run directly by Windows) or a hardware platform (e.g. a C64
file runs directly on the Commodore 64). In the appropriate table
(FILEFORMATS_APPS, FILEFORMATS_OPSYS,
FILEFORMATS_PLATFORM), link the file format to the appropriate level in
the pathway.

b. Link the application to an operating system and software image
An application requires an operating system to run, and the software image
needs to know what applications are contained in it. The appropriate links
between the application and operating system/software image need to be
made in the APPS_OPSYS/APPS_IMAGES tables, respectively.

c. Link the operating system to a platform and software image
An operating system runs on a platform, and the software image needs to
know what operating systems are contained in it. The appropriate links
between the operating system and platform/software image need to be made
in the OPSYS_PLATFORMS/OPSYS_IMAGES tables, respectively.

8. Check the pathway is correctly generated
Using the PATHWAYS view, the pathway generated in step 7 should be visible. This
view contains all pathways, be they file format to platform:; file format to operating
system to platform; or file format to application to operating system to platform. For
those pathways that do not have all the parts of the software stack, the appropriate
columns will be null.
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Example of file formats to platform pathways:

KEEF

eI
File Help
canng | EF | Ea [ awa
TABLE: | v vIEW: [FF_PF_PATHWAY &
FILEFORMAT_ID | FILEFORMAT_NAME | PLATFORM_ID | PLATFORM_NAME |
FFT-1001 Amstrad Tape Image HFF-1001 Amstrad
FFT-1002 Amstrad Disk Image HPF-1001 Amstrad
FFT-1003 BBC Miicro Image HPF-1002 BBCMICRO
FFT-1004 Commodare CB4 Tape Image HPF-1003 chd
FFT-1005 Commodore C&4 Disk Image HPF-1003 cea

ingert remave
Loaded view: softwarearchive.FF_PF_PATHWWAY
Example of file formats to operating system to platform pathways:
Il
File  Help
Config | EF | Ea [ swa
TABLE: | |v] wiEW: [FF_0S_PF_PATHWAY v
FILEFORMAT_ID | FILEFORMAT_NAME | 05_ID | 05_MaNE | PLATFORM_ID | PLATFORM_MAME |
FFT-1020 DOSMindows execut.. OPS-1000 FreeDOS HPF-1004 X80
FFT-1021 150 9660 CL-ROM OPS-1000 FreeDOS HPF-1004 *86
FFT-1021 150 9860 CO-ROM OPS-1001 Damn Small Linux HPF-1004 XB6
FFT-1000 Amiga Disk Image 0OPS-2002 Amiga Kickstart HFF-1000 Amiga
FFT-1020 DOSMindows execut..  OPS-2000 M5-D05 HPF-1004 x86
FFT-1020 DOSMINdows execut..  OPS-2001 windows 95 HPF-1004 %86
FFT-1021 150 9660 CO-ROM 0PS-2000 M5-D0S HPF-1004 %86
FFT-1021 150 9660 CL-ROM OPS-2001 windows 93 HPF-1004 %86
inger remaove

Loaded view: softwarearchive.FF_0S_PF_PATHWAY
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Example of file formats to applications to operating system to platform pathways:

=0
File Help
Confin | EF | EA | SiNA
TABLE: |. VJ WIEWY: [FF_APP_OS_PF_PATHWAY T]
FILEFORMAT_ID | FILEFORMAT ... | APFP_ID AFPP_MAME Q8_ID 05_MAME PLATFORM_ID | FLATFORM_M...
FFT-1019 LHare 1.0ARX ... APP-2005 LHare OPS-1000 FreeDOS HPF-1004 ¥BB &
FFT-1009 JFEG File Inter...  APP-1002 Hzogw OFs-1001 Damn Small Li.. HPF-1004 ¥BB
FFT-1010 Windows Eitmap APP-1002 Hzow OPS-1001 Damn Small Li.. HPF-1004 ¥BB
FFT-1011 Graphics Interc... APP-1002 HZuw QPS-1001 Damn Small Li... HPF-1004 *BE
FFT-1012 Tagged Image ... APP-1002 Hzgw QOFSs-1001 Damn Small Li... HPF-1004 *86
FFT-1013 Portable Metwo... APP-1002 Iy QPS-1001 Damn Small Li... HPF-1004 *BE
FFT-1006 Portable Docu...  APP-1003 Hpdf OPS-1001 Damn Small Li.. HPF-1004 xBB
FFT-1007 Extensible Mar... APP-1004 Beaver OPS-1001 Damn Small Li.. HPF-1004 *BB
FFT-1008 Plain text AFPP-1004 Beaver OPS-1001 Damn Small Li.. HPF-1004 xBB
FFT-1014 Hypertext Mark...  APP-1005 Firefox OPS-1001 Damn Small Li.. HPF-1004 ¥BB
FFT-1016 Micrasoft Ward APP-1006 S Office Viewer OPS-1001 Damn Small Li.. HPF-1004 %86
FFT-1018 AR archive data  APP-2000 ARJ OPSs-2000 M3-D08 HPF-1004 ¥BB
FFT-1007 Extensible Mar... APP-2003 QBasic OFS-2000 MS-DOS HFF-1004 *B6
FFT-1008 Plain text AFPP-2003 QBasic OPS-2000 M3-D0S HPF-1004 ¥BB
FFT-101% LHare 1.0ARX ... APP-2005 LHarc QPFS-2000 M3-D0S HFF-1004 *BE
FFT-1015 WardPerfect for.. APP-2010 WardPerfect OPS-2000 M3-D0S HPF-1004 xBB
FFT-1006 Portable Docu...  APP-2002 Acrobat Reader  OQPS-2001 Windows 98 HPF-1004 *BE
FFT-1014 Hypertext Mark...  APP-2004 Internet Explorer  QPS-2001 Windows 98 HFPF-1004 il
FFT-1015 ‘WordPerfect for.. APP-2006 MicrosoftWord  OPS-2001 Windows 98 HPF-1004 ¥BB
FFT-1016 Micrasoft Ward APP-2006 Microsoft Word QFS-2001 Windows 98 HFF-1004 %86
FFT-1005 JPEG File Inter...  APP-2007 Paint OPS-2001 Windows 98 HPF-1004 ¥BB
FFT-1010 Windows Bitmap APP-2007 Paint OPS-2001 Windows 98 HPF-1004 *BB
FFT-1011 Graphics Interc... APP-2007 Paint OPS-2001 Windows 98 HPF-1004 ¥BB
FFT-1012 Tagged Image ... APP-2007 Paint OFS-2001 Windows 98 HFF-1004 *BB
FFT-1013 Portahle Netwo... APP-2007 Paint OPS-2001 Windows 98 HPF-1004 ¥BB
FFT-1017 Motorola Quark... APP-2008 Quark Express  OPE-2001 Windows 98 HFF-1004 *BE f
FFT-1007 Extensible Mar... APP-2009 Wardpad OPS-2001 Windows 98 HPF-1004 xBB v
Loaded view: softwarearchive FF_APF_OS_PF_PATHYWAY

An administrator can access the Software Archive database via the GUI, on the SWA tab.
Simple database record insertion and deletion is supported. Note that due to the size of

some of the images, BLOBs are not shown in the GUI, and cannot be inserted. To
successfully insert these records, it is suggested to use the H2 web interface (see section

3.3.2)
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4 Problems

If you experience any troubles during installation or operation of the EF, please contact the
Emulation Framework development team: info@keep-project.eu
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