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Executive Summary 
The TOTEM Schema describes the technical environment metadata that the KEEP project 
recommends should be captured to facilitate the parameterisation and deployment of 
emulation services. The Schema provides a structured approach to help organisations 
identify, describe and manage the documentation of technical environments in a systematic 
and consistent way that meets emulation, data management and archival requirements. 

This document is divided in three sections:  

• Section 1 details the background, scope, intended application and audience of the 
TOTEM Schema. The Schema comprises two distinct parts: technical metadata for 
computing environments (currently PC / Commodore 64 architectures), and video 
game console environments. TOTEM defines a set of five primary mandatory 
elements for computing environments and three primary mandatory elements for 
game consoles, each with a number of corresponding sub-elements that may be 
incorporated in a technical environment documentation.   

• Section 2  provides a complete specification of all metadata elements suggested in 
the TOTEM Schema for Computing Environments, delineating their purpose and 
rationale, as well as indicating any related sub-elements, occurrence, obligation, use 
conditions and source. 

• Section 3 provides a complete specification of all metadata elements suggested in 
the TOTEM Schema for Video Game Console environments. 

• Section 4 suggests alternative usage of the TOTEM Schema as a platform to 
document technical environments irrespective of a specific digital publication. In this 
manner, the Schema facilitates description of technical environments per se and not 
just as technical specifications to a digital object. 

 

In order to fully comprehend the TOTEM Schema, this document should be read in 
conjunction with the remaining deliverables in this Work package, as outlined in the List of 
Related Documents section of this document. Particular attention should be paid to 
deliverable D3.2, which specifies and explains the detailed metadata models on which 
TOTEM is based.   
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1 Introduction 

1.1 Background 
The TOTEM Metadata Schema builds on research conducted within the KEEP project on 
extant metadata standards and their capacity to accommodate detailed, accurate 
documentation of the technical environment necessary to render various file types and 
software applications. Specifically, D3.1 exposed gaps in current metadata standards with 
regards to documenting technical specifications. In doing so, the D3.1 report further identified 
the need for a platform to comprehensively and consistently describe technical 
environments, in order for emulation to work as a digital preservation solution. 

Based on these recommendations, D3.2 analysed the specific requirements for technical 
environment metadata through use cases for representative types of digital objects. The 
study presented an inaugural, generic data model, which covers “all the possibilities of 
emulating a wide range of digital objects, both atomic and complex, on a variety of hardware 
platforms”1 and therefore caters for in-depth documentation of technical environments.  

The TOTEM Metadata Schema derives from the aforementioned data model, expanding on 
its original implementation as a technical registry database to enable the KEEP Emulation 
Framework to function.  

1.2 Purpose and Importance  
As stated in D3.2 (p. 12) a fundamental aim of TOTEM is to facilitate widespread uptake of 
emulation within the digital preservation community (and beyond), by procuring a solution to 
the previously under-explored area of a standardised means to document technical 
environments. There are a number of reasons why standardisation is important, which have 
been covered more extensively in previous KEEP reports (cf. Section 1.1). Most prominently 
these reasons include: 

• necessity for machine-readable technical environment information to support 
implementation and configuration of emulation environments; 

• alignment with archival and record-keeping practices in culture heritage institutions 
and commercial organisations; 

• requirements set out by regional and national policies for creating, managing and 
disseminating digital assets – online or offline2; 

• collaboration and conformance with other initiatives and standards such as 
PREMIS (PREservation Metadata: Implementation Strategies)3, UDFR (Unified 

                                                 
1 Delve, J., Ciuffreda, A., and Anderson, D. (2010). Documents describing meta-data for the specified 
range of digital objects, as well as requirements and design for the browsing system and user 
interface of the Emulation Framework. Public KEEP Deliverable D3.2. 
2 For more information on digital policies and strategies in a number of countries, see the JISC 
Digipedia entry at: http://beta.digipedia.org.uk/wiki/Policies_and_strategies 
3 http://www.loc.gov/standards/premis/ 
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Digital Formats Registry)4, OAIS (Open Archival Information System)5 and 
PRONOM6. 

The TOTEM Schema recommends a structured approach to identify and record the type of 
information that should be captured in order to document the structure, content, context, 
identity, authenticity and management of technical requirements for a number of computing 
environments. The Schema currently covers PC and Commodore architectures, as well 
game console platforms. The purpose of TOTEM is to enable the recording of accurate, 
reliable and interoperable data that satisfy institutional and business expectations, fulfil 
needs for technical environment specifications in a number of contexts, and ultimately 
provide a means to preserve digital cultural memory in the long term. 

Alongside other descriptive standards, the adoption of the TOTEM technical environment 
metadata schema will help culture heritage institutions and commercial organisations 
execute and achieve a number of tasks, such as: 

• ensure that vital records of technical specifications for digital assets are safeguarded 
against loss and the passing of time; 

• cater for digital preservation planning and action, primarily for complex digital objects 
(software, video games) but also for standalone files; 

• share technical environment information for digital collections of complex objects with 
other bodies and the public through distributed environments and public finding aids; 

• ensure that emulation of complex digital assets remains a valid and cost-effective 
option against technological obsolescence; 

• provide technical environment information to record migration instances of particular 
digital filetypes; 

• create value-added resources and capitalise on the potential of existing digital assets 
in the long term; 

• assess and manage the risk of losing information due to lack of a technical 
requirements specification of necessary computing equipment to render digital 
assets; 

• measure the quality, accuracy and authenticity of recorded technical specifications for 
digital assets within and among institutions; 

• generate a corpus of evidential material for legal disputes (e.g. over IPR, integrity of 
the original digital object) and for sustaining cultural memory; 

• support interoperability of technical environment metadata across technological 
platforms. 

 

 

 

 

 

1.3 Implementation and Scope  
TOTEM provides a set of fundamental metadata elements that can be used by a variety of 
culture heritage institutions (archives, libraries, museums) and commercial organisations for 

                                                 
4 http://www.gdfr.info/udfr.html 
5 http://www.ukoln.ac.uk/repositories/digirep/index/OAIS 
6 http://www.nationalarchives.gov.uk/PRONOM/Default.aspx 
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different purposes and under different contexts. The value of adopting the Schema can be 
evidenced for both simple, stand-alone digital documents (e.g. pdf files, MS-Word 
documents, JPEG images), and complex, interactive, time-based, dynamic material (such as 
software applications, operating systems, video games and digital art).  

The Schema comprises two distinct categories of elements: metadata for computing 
environments (currently PC and Commodore); and metadata for console game platforms 
(irrespective of their generation, manufacturer, use of media carrier etc.) Each category 
includes an array of mandatory and optional technical elements and sub-elements. Although 
it is highly recommended that as much information as possible is recorded to enhance the 
value of the description and meet variable (current and future) needs, it is acknowledged that 
some information may not be appropriate to record or irretrievably lost. In such cases, 
recording only the mandatory elements should be sufficient for the most basic descriptions 
and usage, but cannot guarantee that the metadata will be sufficient to facilitate preservation 
solutions such as emulation and virtualisation. 

The TOTEM Schema can be implemented in a number of different technologies, including 
XML and RDF. The EERD model presented in D3.2 is more appropriate for implementing 
TOTEM as a relational database – an official version of this implementation can be found at 
http://www.keep-totem.co.uk. However, this document provides a high level specification of 
the TOTEM metadata structure and therefore does not prescribe the use of any of the 
abovementioned technologies, or any other technologies available for implementing 
metadata provisions. It is important to note that the examples given for elements and 
sub-elements in Sections 1.3, 2 and 3 are for demonstration purposes only and that 
the mock-up XML notation is solely used to illustrate an prototypical representation 
rather than a concrete implementation solution. 
In order to assist with the understanding of the TOTEM structure, below are two examples in 
mock-up XML that highlight the hierarchy in a TOTEM metadata description (see note 
above). The first example illustrates the TOTEM hierarchy for computing environments (cf. 
Section 2), while the second refers to game console environments (cf. Section 3). For sub-
element usage, the individual element tables in Sections 2 and 3 is advised. 

 

 

 

 

 

 

 

 

Hierarchy for PC and Commodore Environments 
<totem> 

 <digital-publication> 

  <filetype>...</filetype> 
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  <software> 

   <software-version>...</software-version> 

  </software> 

  <library> 

   <library-version>...</library-version> 

  </library> 

  <operating-system> 

   <os-version>...</os-version> 

  </operating-system> 

  <hardware> 

   <hardware-configuration>...</hardware-configuration> 

  </hardware> 

 </digital-publication> 

</totem> 

 

Hierarchy for Console Games 
<totem> 

 <digital-publication> 

  <console-game> 

   <console-game-version>...</console-game-version> 

  </console-game> 

  <controller>...</controller> 

  <console> 

   <console-version>...</console-version> 

  </console> 

 </digital-publication> 

</totem> 

1.4 Audience 
The TOTEM Schema is a reference tool to be used by information management 
professionals in an array of culture heritage institutions and commercial organisations. It will 
also be useful to information science scholars, researchers and students. 

This first draft of the Schema is by no means definitive. It is envisaged that feedback from 
relevant communities and prototype implementations will greatly assist in improving and 
expanding  the current model, hierarchy and structure. 
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2 TOTEM Elements Specification – Computing Environments 
This section contains a detailed explanation of the elements for Computing Environments, 
delineating their purpose and rationale, as well as indicating any related sub-elements, 
occurrence, obligation, use conditions and source. Each element is presented in a table, 
which follows the format below: 

 

Definition A brief description of the element 

Purpose The aim of this element (i.e. what it contributes to TOTEM) 

Obligation A specification of whether the element is mandatory or optional 

Occurrence An indication of whether more than one instances of the element 
can be used within the description of the same digital object 

Usage comments Information on how this element should be used, including 
clarifications and comments. 

Sub-elements A list of any sub-elements related to an element and a reference to 
their section number within this document as follows: 

 Sub-element Obligation Occurrence Description 

 

The name of 
an sub-
element 
associated 
with this 
element 

Mandatory or 
optional 

The number of 
instances 
permitted for 
this sub-
element. 

A short 
description of 
the sub-
element. 

Source An indication of where the content of this element comes from.  

Examples How this element might be populated in mock-up XML format. 

 

 
 

 

 

 

 

 

 

2.1 Digital Publication 

Definition A unique digital object (or aggregation of objects) in a digital 
collection, for which technical environment information is recorded. 

Purpose To specify the digital object for which technical environment 
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metadata is recorded. 

Obligation Mandatory 

Occurrence One or more 

Usage comments 
Digital Publication acts as a container for all subsequent 
elements within the TOTEM structure. It must be used to identify 
the exact object from a collection for which metadata is recorded. 

Sub-elements  

 Sub-element Obligation Occurrence Description 

 
Name Mandatory One The name of 

the digital 
object. 

 

 Identifier Mandatory One Unique 
identifier for a 
digital object, 
either it be an 
individual file 
or an 
aggregation of 
files. 

Source System-defined 

Examples See Section 1.3 Implementation and Scope 

2.2 Filetype 

Definition A technical specification for a version of file format associated with a Digital 
Publication. 

Purpose To document the technical characteristics of a file format type and facilitate 
its association with other elements, such as [2.3 Software]. 

Obligation Optional, depending on the nature of the Digital Publication being 
documented.  

Occurrence Zero or One 

Usage 
comments 

Filetype should be used when documentation of a technical environment 
specification for a Digital Publication requires reference to a file format type. 
If there is no requirement to document technical environments at filetype 
level, this element can be skipped. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the file type. 

 Version Mandatory One The official version of the 
file type. 

 Classification Optional One or More File classification, e.g. page 
description. 
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 Description Optional Zero or One A short description of the 
file type. 

 Release Date Optional Zero or One The release date of the file 
type version. 

 

Information 
Source 

Optional Zero or more The source of the 
information provided for a 
file type element within 
each technical environment 
description. Can point to a 
local or remote link. 

 

Byte Order Optional Zero or One A reference to how bytes 
format are ordered within a 
single x-bit word 
(endianness). Options are: 

A. Big endian  
B. Little endian 
C. both 

 Orientation Optional Zero or One The byte orientation of file 
type. 

 External 
Signature 

Optional Zero or One External signatures of this 
file type. 

 

Documentation Optional Zero or More A link to any documentation 
material available for a file 
type. This can include, but 
is not limited to, operation 
manuals or official file 
format standards 
specifications. 

 

External 
Registry 
Identifier 

Optional Zero or More Reference to an external 
registry identifier (e.g. 
PRONOM) for cross-
compatibility (where 
available). 

 
TUID Optional Zero or One Reference to a TOTEM 

Unique Identifier for cross-
compatibility (where 
available). 

Source User-defined 

Examples 

<filetype> 

    <name>Portable Document Format</name> 

    <extension>pdf</extension> 

    <version>1.0</version>  

    <classification>N/A</classification> 

    <description> 

File format created by Adobe Systems. It is used for 
representing documents in a manner independent of 
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application software, hardware, and operating systems. 

    </description> 

    <release-date>15/06/1995</release-date> 

    <information-source>http://www.adobe.com</ information-
source> 

    <byte-order>0</byte-order> 

    <orientation>N/A</orientation> 

    <external-signature>Possible through PDFStamper</external-
signature> 

    <documentation> 

Differs for various versions, see:&lt;a 
href="http://www.adobe.com/devnet/pdf/pdf_reference.html
"&gt;http://www.adobe.com/devnet/pdf/pdf_reference.html&
lt;/a&gt; 

    </documentation> 

    <external-registry-identifier type=”PRONOM”> fmt/14</ 
external-registry-identifier> 

</filetype> 

2.3 Software 

Definition A technical specification for a software application associated with a Digital 
Publication. 

Purpose To act as a container for software versions associated with a Digital 
Publication (cf. [2.4 Software Version]). 

Obligation Optional, depending on the nature of the Digital Publication being 
documented.  

Occurrence Zero or more 

Usage 
comments 

Software should be used when documentation of a technical environment 
specification for a Digital Publication requires reference to one or more 
software application versions. If there is no requirement to document 
technical environments at software level, this element can be skipped. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the software 
application. 

 Description Optional Zero or One A short description of the 
software application. 

Source User-defined 

Examples 
<software> 

 <name>Adobe Acrobat Reader</name> 

 <Description>PDF file viewer</Description> 
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 <software-version> ... </software-version> -->!cf 
Section 2.4 

 <software-version> ... </software-version> -->!cf 
Section 2.4 

</software> 

2.4 Software Version 

Definition A technical specification for a version of a [2.3 Software] element associated 
with a Digital Publication. 

Purpose 
To document the technical characteristics of a software version and facilitate 
its association with other elements, such as [2.8 Operating System 
Version]. 

Obligation Mandatory if a [2.3 Software] element has been defined for a Digital 
Publication.  

Occurrence One or more 

Usage 
comments 

Software Version should be used to document technical environment 
specifications for a specified [2.3 Software] element.  

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 

Version Qualifier Mandatory One The version number or 
other qualifier that is 
officially assigned to a 
version of a software 
application. 

 Release Date Optional Zero or One The release date of the 
software version. 

 

Information 
Source 

Optional Zero or More The source of the 
information provided within 
a software version element. 
Can point to a local or 
remote link. 

 

Software 
Location 

Optional Zero or More Where Software can be 
obtained, e.g. can point to a 
local or remote link where 
software version can be 
downloaded.  

 
License Optional Zero or More The license under which 

the software version is 
released.  

 
Language Optional Zero or More The language in which the 

version of the documented 
software is written.   

 Documentation Optional Zero or More A link to any documentation 
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material available for a 
software version. This can 
include, but is not limited to, 
operation manuals or 
official file format standards 
specifications. 

 

External 
Registry 
Identifier 

Optional Zero or More Reference to an external 
registry identifier (e.g. 
PRONOM) for cross-
compatibility (where 
available). 

 
TUID Optional Zero or One Reference to a TOTEM 

Unique Identifier for cross-
compatibility (where 
available). 

 

OSTUID Mandatory One or More Reference to a TOTEM 
Unique Identifier for a [2.8 
Operating System 
Version] element that is 
required to run a software 
version. 

Source User-defined 

Examples 

<software> 

 <name>Adobe Acrobat Reader</name> 

 <Description>PDF file viewer</Description> 

 <software-version> 

  <qualifier>1.0</qualifier>     

  <information-source> 

 http://en.wikipedia.org/wiki/Adobe_Acrobat#Version_1.0 

  </information-source> 

  <software-location>http://www.adobe.com</software-
location> 

      <license>Freeware</license> 

  <language>Arabic</language> 

  <language>English</language> 

  <documentation> 

   http://www.adobe.com/products/reader.html 

  </documentation> 

  <OSTUID>totem-os-12</OSTUID> 

  <SWTUID>totem-os-03</SWTUID> 

 <software-version> 

</software> 
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2.5 Library 

Definition A technical specification for a software library required to run a Software on 
an Operating System. 

Purpose To act as a container for library versions associated with a Digital Publication 
(cf. [2.6 Software Version]). 

Obligation Optional, depending on the nature of the Digital Publication being 
documented.  

Occurrence Zero or more 

Usage 
comments 

Library should be used when documentation of a technical environment 
specification for a Digital Publication requires reference to one or more 
software library versions. If there is no requirement to document technical 
environments at software level, this element can be skipped. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the software 
library. 

 Description Optional Zero or One A short description of the 
software library. 

Source User-defined 

Examples 

<library> 

 <name>nppdf32</name> 

 <description> 

Utility for executing the VIEW and PRINT PDF FILES 
functions of Adobe Acrobat software. It implements 
the Adobe Acrobat (also called Adobe Acrobat 
Reader) in 32-bit platforms. 

 </description> 

 <library-version> ... </library-version> -->-->!cf 
Section 2.6 

</library> 

2.6 Library Version 

Definition A technical specification for a version of a [2.5 Library] element associated 
with a Digital Publication. 

Purpose 
To document the technical characteristics of a software library version and 
facilitate its association with other elements, such as [2.8 Operating System 
Version] and [2.4 Software Version]. 

Obligation Mandatory if a [2.5 Library] element has been defined for a Digital 
Publication.  

Occurrence One or more 

Usage Library Version should be used to document technical environment 
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comments specifications for a specified [2.5 Library] element.  

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 

Version Qualifier Mandatory One The version number or 
other qualifier that is 
officially assigned to a 
version of a software 
library. 

 Release Date Optional Zero or One The release date of the 
library version. 

 

Information 
Source 

Optional Zero or More The source of the 
information provided within 
a library version element. 
Can point to a local or 
remote link. 

 

Library Location Optional Zero or More Where library version can 
be obtained, e.g. can point 
to a local or remote link 
where library version can 
be downloaded. 

 
License Optional Zero or More The license under which 

the library version is 
released.  

 
Language Optional Zero or More The language in which the 

version of the documented 
library is written.   

 

Documentation Optional Zero or More A link to any documentation 
material available for a 
library version. This can 
include, but is not limited to, 
operation manuals or 
official file format standards 
specifications. 

 
Type Optional Zero or More Specifies whether a library 

version is Static, Dynamic, 
Shared or Remote. 

 
TUID Optional Zero or One Reference to a TOTEM 

Unique Identifier for cross-
compatibility (where 
available). 

 

OSTUID Mandatory One or More Reference to a TOTEM 
Unique Identifier for a [2.8 
Operating System 
Version] element that is 
required to run a software 
version. 
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SWTUID Mandatory One or More Reference to a TOTEM 
Unique Identifier for a [2.4 
Software Version] element 
that is required to run a 
software version. 

Source User-defined 

Examples 

<library> 

 <name>nppdf32</name> 

 <description>  
Utility for executing the VIEW and PRINT PDF FILES 
functions of Adobe Acrobat software. It implements 
the Adobe Acrobat (also called Adobe Acrobat 
Reader) in 32-bit platforms. 

</description> 

 <library-version> 

  <qualifier> 6.0.0.2003.051500</qualifier>   

  <information-source> 

   http://dll.paretologic.com/detail.php/nppdf32 

  </information-source> 

      <license> 

Copyright 2003-2010 Adobe Systems 
Incorporated and its licensors. All rights 
reserved. 

  </license> 

  <language>English</language> 

  <type>Dynamic</type> 

  <type>Shared</type> 

  <OSTUID>totem-os-12</OSTUID> 

  <SWTUID>totem-sw-03<SWTUID> 

 <library-version> 

</library> 

2.7 Operating System 

Definition A technical specification for an Operating System associated with a Digital 
Publication. 

Purpose To act as a container for operating system versions associated with a Digital 
Publication (cf. [2.8 Operating System Version]). 

Obligation Optional, depending on the nature of the Digital Publication being 
documented.  

Occurrence Zero or more 

Usage 
comments 

Operating System should be used when documentation of a technical 
environment specification for a Digital Publication requires reference to one 
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or more software application versions and/or operating system versions. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the operating 
system. 

 Description Optional Zero or One A short description of the 
operating system. 

Source User-defined 

Examples 

<operating-system> 

     <name>Windows 1.0</name> 

     <description> 

Microsoft's first multi-tasking GUI-based OS, 16-
bit, for the PC platform.  

 </description>  

 <operating-system-version> ... </operating-system-
version> -->-->!cf Section 2.6 

</operating-system> 

2.8 Operating System Version 

Definition A technical specification for a version of a [2.5 Operating System] element 
associated with a Digital Publication. 

Purpose 
To document the technical characteristics of an Operating System version 
and facilitate its association with other elements, such as [2.10 Hardware 
Configuration]. 

Obligation Mandatory if a [2.5 Operating System] element has been defined for a 
Digital Publication.  

Occurrence One or more 

Usage 
comments 

Operating System Version should be used to document technical 
environment specifications for a specified [2.5 Operating System] element.  

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 

Version Qualifier Mandatory One The version number or 
other qualifier that is 
officially assigned to a 
version of an Operating 
System. 

 Release Date Optional Zero or One The release date of the 
operating system version. 

 Information 
Source 

Optional Zero or More The source of the 
information provided within 
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an operating system 
version element. Can point 
to a local or remote link. 

 

Description Optional  A short description of the 
operating system version. It 
is recommended that any 
release-specific comments 
are included herein. 

 
Word size Optional Zero or One The word size that the 

operating system version 
can handle. 

 

Location Optional Zero or More Where operating system 
version can be obtained, 
e.g. can point to a local or 
remote link where operating 
system version can be 
downloaded. 

 
License Optional Zero or More The license under which 

the operating system 
version is released.  

 
Language Optional Zero or More The language in which the 

operating system version of 
the documented software is 
written.   

 

Documentation Optional Zero or More A link to any documentation 
material available for an 
operating system version. 
This can include, but is not 
limited to, operation 
manuals or official file 
format standards 
specifications. 

 

External 
Registry 
Identifier 

Optional Zero or More Reference to an external 
registry identifier (e.g. 
PRONOM) for cross-
compatibility (where 
available). 

 
TUID Optional Zero or One Reference to a TOTEM 

Unique Identifier for cross-
compatibility (where 
available). 

 

HWTUID Mandatory One or More Reference to a TOTEM 
Unique Identifier for a [2.10 
Hardware Configuration] 
element that is required to 
run a software version. 

Source User-defined 

Examples <operating-system> 
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     <name>Windows 1.0</name> 

     <description> 

Microsoft's first multi-tasking GUI-based OS, 16-
bit, for the PC platform.  

 </description>  

 <operating-system-version>  

  <qualifier>1.03</qualifier> 

      <description> 

US-only, with enhancements making it 
consistent with the international release. It 
included drivers for European keyboards and 
additional screen and printer drivers. 

  </description> 

      <release-date>01/08/1986</release-date> 

<word-size>16</word-size> 

<information-source> 

http://windows.microsoft.com/en-us/windows/history 

</information-source> 

<location>N/A</location> 

<license>Microsoft EULA</license> 

<language>English</language> 

<documentation> 

 Currently not available in electronic format. 

</documentation> 

<external-registry-identifier type=”PRONOM”>x-
sfw/13</ external-registry-identifier> 

<HWTUID>totem-hw-31</HWTUID> 

 </operating-system-version> 

</operating-system> 

2.9 Hardware 

Definition A technical specification for a generic Hardware environment associated with 
a Digital Publication. 

Purpose To act as a container for hardware configurations associated with a Digital 
Publication (cf. [2.10 Hardware Configuration]). 

Obligation Mandatory  

Occurrence One or more 

Usage 
comments 

Hardware describes the core element of a technical environment description 
for a Digital Publication and represents the minimum unit of documentation 
within a TOTEM specification.  

Sub-  
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elements 

 Sub-element Obligation Occurrence Description 

 Name Mandatory One A generic name for the 
hardware specification. 

 Description Optional Zero or One A short description of the 
hardware specification. 

Source User-defined 

Examples 

<hardware> 

 <name>IBM PS2</name> 

     <description> 

Family of products by International Business 
Machines (IBM). Includes: Model 30, in two desktop 
configurations using Intel's 8086 processor; Model 
50, a desktop workstation; Model 60, with a floor-
standing processor (both Models 50 and 60 use 
Intel's 80286 processor); and Model 80, a powerful 
floor-standing system in three configurations using 
Intel's 80386 processor. 

 </description> 

 <hardware-configuration>...</heardware-configuration> --
>!cf. Section 2.10  

</hardware> 

2.10 Hardware Configuration 

Definition A technical specification for a configuration of a [2.9 Hardware] element 
associated with a Digital Publication. 

Purpose 
To document the hardware configuration, components and requirements that 
are necessary to render a [2.2 File type], a [2.4 Software version] and/or a 
[2.8 Operating System Version] and facilitate the association with an 
operating system version. 

Obligation Mandatory if a [2.9 Hardware] element has been defined for a Digital 
Publication.  

Occurrence One or more 

Usage 
comments 

Hardware Configuration should be used to document technical environment 
specifications for a specified [2.9 Hardware] element and accord with the 
technical requirements for related file types, software and operating systems. 
Currently TOTEM provides configuration sub-elements for PC Architectures 
and Commodore 64. See Sub-elements below for detailed information on PC 
or Commodore 64-specific elements.  

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 
Processor Type Mandatory 

(PC/Commodore) 

One The type of 
microprocessor in 
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the hardware 
configuration. 

 

TUID Mandatory 

(PC+Commodore) 

One Reference to a 
TOTEM Unique 
Identifier for cross-
compatibility (where 
available). 

 
Processor 
Speed 

Mandatory 

(PC/Commodore) 

One or More The speed(s) of 
processor in the 
hardware 
configuration. 

 

Bit width Mandatory 

(PC+Commodore) 

One The bit width of the 
microprocessor 
featured in a 
hardware 
configuration. 

 

RAM Mandatory 

(PC/Commodore) 

One The amount of 
Random Access 
Memory necessary 
for the hardware 
configuration. 

 
ROM Mandatory 

(Commodore) 

One The amount of 
Read-only memory 
available to a C64 
configuration. 

 

Motherboard Optional 

(PC+Commodore) 

One The name of a 
motherboard 
chipset. Although 
this element is 
optional, it is 
recommended for 
C64 and in cases 
where it is 
necessary to 
document the 
manner that 
motherboard type 
influences the 
behaviour of the 
entire hardware 
configuration. 

 

Networking Optional 

(PC) 

Zero or more The technical 
capabilities of a 
hardware 
configuration to 
connect to a 
computer network, if 
required. 

 Hard disk Optional Zero or more The size of a hard 
disk drive (HDD) if 
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(PC) attached to a 
hardware 
configuration. 

 

CD-ROM Optional  

(PC) 

Zero or more The type of a CD-
ROM drive if 
attached to a 
hardware 
configuration. 

 
Sound Chip Optional 

(PC+Commodore) 

Zero or more The type of a sound 
card if attached to a 
hardware 
configuration. 

 

Graphics card Mandatory 

(PC+Commodore) 

One or more The type of a 
graphics card 
attached to a 
hardware 
configuration. 

 

Joystick Optional 

(PC+Commodore) 

Zero or more The type of 
joystick(s) 
compatible with the 
hardware 
configuration, if 
required. 

 
Floppy Optional 

(PC+Commodore) 

Zero or more The type of floppy 
disk drive attached 
to a hardware 
configuration.  

 

RF Modulator Mandatory 

(Commodore) 

One A specification of 
the built-in 
Commodore RF 
modulator that 
allows the hardware 
platform to be 
plugged into a 
television set. 

 
AV Optional 

(Commodore) 

Zero or more A specification of 
the Commodore A/V 
connectivity port. 

 
Serial Port Optional 

(PC+Commodore) 

Zero or more A specification of a 
serial Input/Output 
communication port. 

 
Datasette Optional 

(Commodore) 

Zero or more A specification of 
the Commodore 
dedicated tape 
drive. 

 
Power Mandatory 

(Commodore) 

One A specification of 
the type of power 
supply required for 
different 
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configurations of 
Commodore 
computers. 

 
Serial bus Mandatory 

(PC+Commodore) 

One A specification of 
the type of serial 
bus used to transfer 
data. 

Source User-defined 

Examples 

<hardware> 

 <name>IBM PS/2</name> 

 <hardware-configuration> 

  <TUID>totem-hw-31</TUID> 

  <processor-type>Intel 80386</processor-type> 

  <processor-speed>4.77 MHz</processor-speed> 

  <processor-speed>5 MHz</processor-speed> 

  <processor-speed>10 MHz</processor-speed> 

  <ram>512 MB</ram> 

      <hard-disk>8 MB</hard-disk> 

      <CD-ROM>Mitsumi 6x</CD-ROM> 

      <sound>PC speaker</sound> 

      <graphics-card>VGA</graphics-card> 

 </hardware-configuration> 

</hardware> 

3 TOTEM Elements Specification – Game Console Environments 
This section contains a detailed explanation of the elements for Game Console 
Environments, delineating their purpose and rationale, as well as indicating any related sub-
elements, occurrence, obligation, use conditions and source. Each element is presented in a 
table, which follows the tabular format introduced in Section 2. 

3.1 Digital Publication 

Definition A unique digital object (or aggregation of objects) in a digital 
collection, for which technical environment information is recorded. 

Purpose To specify the digital object for which technical environment 
metadata is recorded. 

Obligation Mandatory 

Occurrence One or more 

Usage comments 
Digital Publication acts as a container for all subsequent 
elements within the TOTEM structure. It must be used to identify 
the exact object from a collection for which metadata is recorded. 
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Sub-elements  

 Sub-element Obligation Occurrence Description 

 
Name Mandatory One The name of 

the digital 
object. 

 

 Identifier Mandatory One Unique 
identifier for a 
digital object, 
either it be an 
individual file 
or an 
aggregation of 
files. 

Source System-defined 

Examples See Section 1.3 Implementation and Scope 

3.2 Console Game 

Definition A technical specification for a console game associated with a Digital 
Publication. 

Purpose To act as a container for console game versions associated with a Digital 
Publication (cf. [3.3 Console Game Version]). 

Obligation Optional, depending on the nature of the Digital Publication being 
documented.  

Occurrence Zero or more 

Usage 
comments 

Console Game should be used when documentation of a technical 
environment specification for a Digital Publication requires reference to one 
or more console game versions. If there is no requirement to document 
technical environments at game level, this element can be skipped. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the console 
game. 

 Description Optional Zero or One A short description of the 
console game. 

Source User-defined 

Examples 

<console-game> 

 <name>Super Mario Bros. 3</name> 

     <description> 

Super Mario Bros. 3, also referred to as Super 
Mario 3 and SMB3, is a platform video game 
developed and published by Nintendo for the 
Nintendo Entertainment System (NES), and is the 
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third game in the Super Mario series. 

 </description> 

 <game-version>...</game-version> -->!cf. Section 3.3 

</console-game> 

3.3 Console Game Version 

Definition A technical specification for a version of a [3.2 Console Game] element 
associated with a Digital Publication. 

Purpose 
To document the technical characteristics of an Console Game version and 
facilitate its association with other elements, such as [3.4 Controller] and 
[3.6 Console Version]. 

Obligation Mandatory if a [3.2 Console Game] element has been defined for a Digital 
Publication.  

Occurrence One or more 

Usage 
comments 

Console Game Version should be used to document technical environment 
specifications for a specified [3.2 Console Game] element.  

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 
Region Mandatory One The region where the game 

version has been released 
(e.g. Europe, US). 

 
Alternative 
Name 

Optional Zero or more A reference to any 
alternative naming for a 
console game used for a 
specific version. 

 Release Date Optional Zero or One The release date of the 
console game. 

 

Information 
Source 

Optional Zero or More The source of the 
information provided within 
an console game version 
element. Can point to a 
local or remote link. 

 

Description Optional Zero or More A short description of the 
console game version. It is 
recommended that any 
release-specific comments 
are included herein. 

 

Chipset Optional Zero or More A specification of any 
additional chipsets 
integrated in the console 
game. The element is 
useful primarily for 
cartridge-based console 
games. 
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Data Carrier Optional Zero or One A specification of the 
original data carrier in 
which the console game 
came packaged. This can 
include, but is not limited to, 
cartridge, solid state mask 
ROM, CD-ROM etc. 

 

Console TUID Mandatory One or More Reference to a TOTEM 
Unique Identifier for a [3.6 
Console Version] element 
that is required to render 
the console game version. 

 

Controller TUID Mandatory One or More Reference to a TOTEM 
Unique Identifier for a [3.4 
Controller] element that is 
required to play the console 
game version. 

Source User-defined 

Examples 

<console-game> 

 <name>Star Fox</name> 

 <game-version> 

  <region>Europe</region> 

  <alternative-name>Starwing</alternative-name> 

  <release-date>03/06/1993</release-date> 

  <description> 

Original Star Fox name changed in European 
release due to a game of the same name and 
subsequent trademark issues in those regions. 

</description> 

<chipset>Super FX coprocessor chip</chipset> 

  <information-source> 

 http://en.wikipedia.org/wiki/Star_Fox_%28video_game%29 

  </information-source> 

  <controller-TUID>totem-ctrl-22</controller-TUID> 

  <console-TUID>totem-gcon-19</console-TUID> 

 </game-version> 

</console-game> 

3.4 Controller 

Definition A technical specification for a Controller that is required to interact with a 
Console Game Version. 

Purpose To document the technical characteristics of an Controller for a [3.6 Console 
Version] and facilitate its association with [3.3 Console Game Version]. 
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Obligation Mandatory 

Occurrence One or more 

Usage 
comments 

Controller should be used when documentation of a technical environment 
specification for a Digital Publication requires reference to one or more 
console game versions and/or consoles. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the controller. 

 

Type Mandatory One Specifies whether a 
controller is either one of 
the following: 

A. Analogue 
B. Digital 
C. Analogue and Digital 

 
Planes of 
movement 

Mandatory 
for Type A 
and C 

Zero or One Specifies the number of 
planes of movement of the 
controller. 

 
Degrees of 
movement 

Mandatory 
for Type A 
and C 

Zero or One Specifies the number of 
degrees of movement of 
the controller. 

 
Controls Mandatory 

for Type A 
and C 

Zero or One Specifies the number of 
controls of the controller. 

 
Pressure 
Sensitivity 

Mandatory 
for Type A 
and C 

Zero or One Boolean True or False. 

 Number of 
buttons 

Mandatory 
for Type B 

Zero or One Specifies the number of 
buttons of the controller. 

 
TUID Mandatory One Reference to a TOTEM 

Unique Identifier for cross-
compatibility (where 
available). 

Source User-defined 

Examples 

<controller> 

 <name>NES Max</name> 

 <type>Digital</type> 
 <number-of-buttons>6</number-of-buttons> 

 <TUID> totem-ctrl-21</TUID> 

</controller> 
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3.5 Console 
Definition A technical specification for a console associated with a Digital Publication. 

Purpose To act as a container for console versions associated with a Digital 
Publication (cf. [3.6 Console Version]). 

Obligation Mandatory  

Occurrence One or more 

Usage 
comments 

Console describes the core element of a technical environment description 
for a Digital Publication and represents the minimum unit of documentation 
within a TOTEM specification. It acts as a container for [3.6 Console 
Version]. 

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 Name Mandatory One The name of the console. 

 Manufacturer Mandatory One The name of the 
manufacturer of a console. 

 Description Optional Zero or More A short description of a 
console. 

 Type Mandatory One The console type. 

 Generation Mandatory One The console generation. 

Source User-defined 

Examples 

<console> 

 <name>Nintendo Entertainment System (NES)</name> 

 <manufacturer>Nintendo</manufacturer> 

 <description> 

The Nintendo Entertainment System (also called NES 
or Nintendo) is an 8-bit video game console that 
was released by Nintendo in North America during 
1985, in Europe during 1986 and Australia in 1987. 
In most of Asia, including Japan (where it was 
first launched in 1983), China, Vietnam, Singapore, 
the Middle East and Hong Kong, it was released as 
the Family Computer. 

 </description> 

 <type>Video game console</type> 

 <generation>3rd</generation> 

 <console-version>..</console-version> ->! Cf. Section3.6 

</console> 

3.6 Console Version 

Definition A technical specification for a version of a [3.5 Console] element associated 
with a Digital Publication. 
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Purpose 
To document the technical characteristics of a Console Version and facilitate 
its association with other elements, such as [3.4 Controller] and [3.3 
Console Game Version]. 

Obligation Mandatory   

Occurrence One or more 

Usage 
comments 

Console Version should be used to document technical environment 
specifications for a specified [3.5 Console] element.  

Sub-
elements  

 Sub-element Obligation Occurrence Description 

 
Region Mandatory One The region where the 

console version has been 
released (e.g. Europe, US). 

 
Alternative 
Name 

Optional Zero or more A reference to any 
alternative naming for a 
console game used for 
specific region(s). 

 Release Date Optional Zero or One The release date of the 
console version. 

 

Information 
Source 

Optional Zero or More The source of the 
information provided within 
an console version 
element. Can point to a 
local or remote link. 

 

Description Optional  A short description of the 
console game version. It is 
recommended that any 
release-specific comments 
are included herein. 

 
TUID Mandatory One Reference to a TOTEM 

Unique Identifier for cross-
compatibility (where 
available). 

Source User-defined 

Examples 

<console> 

 <name>Nintendo Entertainment System (NES)</name> 

 <console-version> 

  <region>Region A</region> 

  <alternative-name>Mattel Version</alternative-name> 

  <release-date>01/09/1986</release-date> 

  <information-source> 

http://en.wikipedia.org/wiki/Nintendo_Entertainment_System 

  </information-source> 
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  <description> 

In the UK, Italy and Australia which share 
the PAL A region, two versions of the NES 
were released; the "Mattel Version" and "NES 
Version". When the NES was first released in 
those countries, it was distributed by Mattel 
and Nintendo decided to use a lockout chip 
specific to those countries, different from 
the chip used in other European countries. 
When Nintendo took over European distribution 
in 1990, they produced consoles that were 
then labelled "NES Version", therefore the 
only differences between the two are the text 
on the front flap. 

  </description> 

  <TUID>totem-gcon-12</TUID> 

 <console-version> 

<console> 

4 Alternative Uses 
The Schema described in Sections 2 and 3 allows for recording technical environment 
metadata  related to a specific Digital Publication. Although this aligns with current 
implementation strategies suggested by major working groups concerned with developing 
metadata for use in digital preservation (e.g. PREMIS), it might not always be expedient or 
necessary to nest the environment description under a “Digital Publication” that is being 
described. This would be the case when, for instance, technical environment registers need 
to be created without reference or connection to a specific digital publication.  

In such cases, it would be appropriate to use the TOTEM metadata schema by omitting the 
Digital Publication container element and instead utilising the Environment container 
element specified in Section 4.1. The Environment element satisfies the requirement for 
technical environment documentation irrespective of a digital publication and can include any 
combination of TOTEM sub-elements (e.g. filetype, software, operating system, console etc.) 

It is important to note that within this usage of the Schema the elements specified in Sections 
2 and 3 (except for Digital Publication) remain largely unchanged with the exception of the 
Obligation field. The changes in Obligation under the Environment container are specified in 
the Table below. 

 

 

 

Element Obligation under the Environment Container 
Filetype Optional 

Software Optional 

Software Version Mandatory if a [2.3 Software] element has been 
defined for an Environment. 

Library Optional 
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Library Version Mandatory if a [2.5 Library] element has been defined 
for an Environment. 

Operating System Optional 

Operating System Version Mandatory if a [2.5 Operating System] element has 
been defined for an Environment. 

Hardware Optional 

Hardware Configuration Mandatory if a [2.9 Hardware] element has been 
defined for an Environment. 

Console Game Optional 

Console Game Version Mandatory if a [3.2 Console Game] element has been 
defined for an Environment. 

Controller Optional 

Console Optional 

Console Version Mandatory if a [3.5 Console] element has been 
defined for an Environment. 

4.1 Environment 

Definition 
A technical environment or an abstraction of a technical 
environment for which metadata is recorded in order to create a 
technical environment register. 

Purpose To specify the technical environment for metadata is recorded. 

Obligation Mandatory 

Occurrence One 

Usage comments 
Environment acts as a container for all subsequent elements 
within the TOTEM structure. It must be used to specify that a 
technical environment is being described (as opposed to a Digital 
Publication). 

Sub-elements  

 Sub-element Obligation Occurrence Description 

 
Name Optional One A descriptive 

name for the 
environment. 

 

Type Mandatory One The type of 
environment 
that a register 
describes (e.g. 
IBM PC, 
Commodore, 
NES). 

 
 Identifier Mandatory One Unique 

identifier for a 
technical 
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environment. 

Source User defined 

Examples 

<totem> 

 <environment> 

  <identifier>...</identifier> 

  <type>...</type> 

  <filetype>...</filetype> 

  <software> 

  <software-version>...</software-
version> 

  </software> 

 </environment> 

</totem> 

 

 


