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1 INTRODUCTION

The purpose of the CASPAR testbed is to provide evidence that the CAgpAGach

is doing something useful for digital preservation in several different donmageveral
different organisations, and forms part of the set of metrics described in the CASPAR
Description of Work [DoW].The testbeds also provide an indicatiorhoiv CASPAR

might be used in the longer term within organisations.

D4101 USER REQUIREMENTS AND SCENARIO SPECIFICATIONS provided a
wide collection of scientific, artistic and cultural data together wanarios capturing
threats to their continuedsabilty and access. This document follows on from D4101
by providing, for a selection of the D4101 scenarios, details of how these are to be
carried out and, very importantly, how we will validate the results.

This document first providessummary of the methiwmlogy adoptedhen a summary of
the initial set of tests. Following a collection of contributions from varioasithors,
providing sections devoted to each of the discipliaesl organisationgyiving more
details of thebackground, théest setup andevaluation criteridor the initial sequence
of tests plus tranche of others; further tests will be added as time permits.

It must be recognized that there will be a number of iterations ipriteess. Ware

testing adynamic, developing, opesystem.For each dataset there will be a number of
variants which must be investigated, for example a number of ways of ingptur
Representation Information are usually possible. It may be that some new techniques
have to be introduced. Thus the method to evaltrs success or the compliance of the
testbeds will be based on éerative process of tests and feedback.

This iterative process introduces the risk that any piece of evidence we produce will be
less convincing that we would wish. However it is hopledt the accumulation of
evidence will provide adequate reassurance.

IST-2006:033572 PUBLIC 6/73
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2 METHODOLOGY

2.1 GENERIC CRITERIA AND METHOD TO ORGANISE AND TO EVALUATE THE
TESTBEDS

The goal of thisectionis to describethe generic criteria and method for the evaluation
of the testbds.

2.1.1 Method

For the most part onlyDesignated Community members can really evaluate the
preservation results by accgesand manipulatiorof the datatherefore individuals will
have to be identified to provide this level of validatibltowever many aspgs can be
judged by data manager colleagues of the CASPAR t#aisi.expected thatestbed
specific criteriawill have to be defined to supplement a numbegeaferic onesn any
case it should be relevant to consider the validation processes frorditamgapoint of
view.

Scenarios defined in the D4101 have to be instanced within the testbed by going from
the easiest to the most complex onesnéted in the CASPAR Conceptual Modele

can consider that for each testbed the spesienarios may be vdded into three
generic kinds:

A theenvironmentmay change
thisincludesall thegeneral environmerthat couldalteror disappear

1 artistic testbed: e.ghe musical environment and network resources could
change

1 cultural testbed: e.gnational boundries could change

1 scientific testbed:.g. open source software may no longer be supported by the
community

B thehardware and softwarenvironmentmay change
thisincludesall the elementsf hardwareandsoftware supportingata use

1 artistic testbede.g.microphone, loud speakers, sensdbiisSXT station,
Protacols, MAX/MSP.

1 cutural testbed: e.¢he classification papers have disappegpdéiformat is o
longer an ISO standard format, the electronic system for ingesting and/or
managing the resourcesno longer supported

1 scientific testbed: GOME Data Processor Eotican Software out of rights
licensing

C theknowledgebase dhe DesignatedCommunitymay change

because we don't have time to wait for a natural evolution of the DC, a simulation
may beradically a change of DC (furthermore a change of the foreseen usages, so that a

IST-2006:033572 PUBLIC 7173
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change of the expectations about the i@eshinformation). h general the approach will

be for current members of the Designated Communitgeeelop sets of questions
which probe whether or not someone understands that datasek,then check that
adequate additional Representation Information can be created to help people with
different knowledge background3his is without doubt going to be an extremely
difficult exercise.

Closely associated with the DC changes we need to recognize related changes in
common or community knowledgthe dataproduction team implicit knowledgevill
be lost.

--> this concerns all the information that has not been explicitly formalized gitini
production of the data

f artistic testbed: e.g. interactions between dance performers...

1 cultural testbed: e.g. non documented reasons of a classification need#dtkafter
death of the decision maker

1 scientific testbed: e.g. exceptional use of aipaldr radiance sensor aplace
has not been made explicit

2.1.2 Criteria

Here are the main generic criteria to evaluate the success of the testbeds:
1. atleast one testcasédata is necessafgr each of thereservation scenarios

2. for each testcaggcenaio a strategy of preservationust be determineaind
applied

3. for each strategy the link with CASPAR components must be thttugligh
including toolkit aspects such as authenticity

4. for each strategmust includeuse and feedback mgember of the approjate
DC

5. All the results will contribute to the validation report (D4103)

N.B.: Therunning of a test may need D@embersto access and manipulate the
archives in order to satisfy the predetermined usages, so that a udacenté some
kind may be implenented.Specific metrics are expected for each testbed in order to
help to evaluate howell the validatiorcriteria will have beemet

2.1.3 Test definitions
A number of the early tests are summarized in the following table.

IST-2006:033572 PUBLIC 8/73
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2.1.4 About authenticity

Testbeds must provide occasions to test CASPAR components. And this is true
especially for the Authenticity Management tool since the viability or the relevance of
the system depends mainly on the ewice of archives/data authentyciTo improve its

own protoco] authenticity annotation process must be integrated and tested as soon as
possible along the production, the archiving, the access and the manipulation of the
data.
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3 CULTURAL TESTBED 1 UNESCO

by Davide Palmisano (ASMX), Maria Rosa Cardenas, Mario Hernandez (UNESCO)
with acknowledgements for
Roberto Scopigno and Marco Callieri from CNIRTI Visual Computing Lab.

3.1 PURPOSE OF THIS SECTION

The purpose of this document is to identify and desailmase study relating to the

cl ass of processes collectively entitled
(VHRPHD 6 This has been done in order to have
could as a team select neseresti oo samregeg st d c
for the CASPAR testbed exactly as it was originally planned, except that now handling

a concrete example.

Following a description of a concrete instance of VHRP, an implementation plan for a
showcase application, named EYYE is provided.

3.2 CONTEXT

Processes collected under thelRP class are generally aimed at the virtdagital
reproduction of cultural heritage.

According to the UNESCO Convention text [2], cultural heritage are:

1 monuments: architectural works, works wionumental sculpture and painting,
elements or structures of an archaeological nature, inscriptions, cave dwellings and
combinations of features, which are of outstanding universal value from the point of
view of history, art or science;

1 groups of building: groups of separate or connected buildings which, because of
their architecture, their homogeneity or their place in the landscape, are of
outstanding universal value from the point of view of history, art or science;

7 sites: works of man or the combinedrks of nature and man, and areas including
archaeological sites which are of outstanding universal value from the historical,
aesthetic, ethnological or anthropological point of view.

Hence, the definition of a generdHRP will rely upon those processdblat use
technologies in the fields of 3D computer graphics and virtual reality to achieve the
digital reconstruction of monuments and sites. One of the best definitions is that given
by Maurizio Forte, one of the creators of the Virtual Museum of Andf@t-laminia

[3,4], who states that:

a virtual heritage is a digital dynamic information that is derived from a physical
site or intangible activities heritage, whatever is not just monument territorial
landscape.

VHRPIidentifies a broad range of differeprocesses that can vary from technological to
methodological pointef-view such as: photogrammetry, tisteflight laser scanning,
triangulation scanning, 3D modelling and GIS integration.

The 3D laser scanner is an active scanner (hardware) thalassesight to probe the
environment. 3D triangulatiebased laser scanners shine a laser on the subject and use
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a camera to locate the laser dot. Depending on how far away the laser strikes a surface,
the laser dot can appear at different places indhme r ads fi el d of vi ew.

This technique is called triangulation because the laser dot, the camera and the laser
emitter form a triangle. The length of one side of the triangle, the distance between the
camera and the laser emitter is known. The angle ofatber emitter corner is also
known.

The angle of the camera corner can be determined by looking at the location of the laser
dot in the camerads field of view.

These three pieces of information fully determine the shape and size of the triangle and
give the location of the laser dot corner of the triangle. In most cases, a laser stripe,
instead of a single laser dot, is swept across the object to speed up the acquisition
process.

3D triangulation laser scanning is the first task in the reconstruction prdgtesting

from an existent and physical object, the scanner produces the 3D data model of the
object. Such data will be subjected to further elaboration in the next steps, producing
new data and metadata, leading to a digital artefact such as a mevieeigable 3D
environment. The rest of this document will explore all thetasks.

The follow points were considered in the choice of this specific process:

1 the complex process makes possible positive assumptions regarding the
significance of the spedif instance. It allows identification of certain specific
uses cases that can be easily integrated within the CASPAR Cultural Testbed
scenario[5];

1 data and digital items produced during the overall process have already been
subjected to study within theamework of the CASPAR Cultural Testbed
activities[6]

1 this specific type of process is an emerging field in the cultural heritage domain
and is starting to be heavily used. However associated digitapreservation
is for the moment not a main consideya. Therefore it requires heavily
investigated a good framework for the digital preservation of all the digital data
produced, the hardware and software used and the process and knowledge that
need to be followed.

1 Its value has also been recognized witthie CASPAR Project in relation to the
Bamiyan Buddhas [7]. Since the destruction of this cultural heritage the digital
data describing them represents the only knowledge available to human beings.

3.3 CASPAR AND DIGITAL PRESERVATION

We have learnt while wonkg with CASPAR, that digital preservation implies
preserving the associated O6bit stringsd bu:
full preservation, the concept needs also to preserve the corresponding hardware and
software used, the associtenowledge for each step, the whole process and needs to
ensure Oauthenticityd for each step and dig

We describe below precisely all the full process, describing each main step, and for
each step what is being used as input and vehbeing produced as output as well as
the different hardware and software devices that are required.

The description of all the digital files used and/or produced as well as the knowledge
and processes is described as Repinfo and is formalized in ordeaki® it make
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understandable. All these associated rdetaa and descriptions create then the basis to
formalize the requirements for OAk®mpliant preservation.

3.3.1 Process details

Adopting a topdown approach for the process pipeline can be representedvas ish
the picture below:

The pipeline implicitly defines the data flows: the output of the; taskns the input of
the task;. Each stage will be explored in detail in the following pages, but in brief:

1 the Scanning Sessionis the subtask whereby a $eof rangemaps were
obtained through several scans of the physical objects. Each scan produces a
coll ection of coordinates for points ir
surface;

1 since eaclmangemaphas its own coordinate system #higgnment task aims to
combine all the rangmaps in one single and common coordinate system;

1 the main goal of théusion taskis to join together all these uniforrange
mapsthat represent surfaces, in order to produce a 3D model of the solid object.

1 finally, a textue can be mapped onto the obtained 3D model. These tasks,
entitledTexture alignment andTexture Encodingare not mandatory.

For each of the above four tasks the following information is provided in detail:
{1 task name the name of the task;

1 description: ageneral description of the specific task in terms of users involved
and their main goals;

1 software: a brief description of the software used;

1 input digital items: a list of files fed as input into the task and a brief
description of their format;

1 output digital items: the same as input digital items;

1 task information: general information regarding the specific task with a brief
description.

3.3.2 Concrete example for the Testbed

A handcrafted 15 chong wooden oOarmadill od6 was chos
scannig and application of the process with the aim of obtaining a digital virtual
reconstruction in 3D.

To obtain a cloud of laser points, the armadillo was scanned with a laser scanner
MINOLTA VI T 900/910, which is accurate to 0.1 mm. The scanning distanse wa
between 0.6 1.2 m while the object lay on a table. Eleven scanning sessions were
undertaken. After the completion of the registration process the multiple point sets were
aligned, merged and triangulated to build a single, non redundant mesh outnainjyre
partially overlapping range maps. The output model is available in a Polygon File
Format (PLY).

A PLY file consists of a header followed by a list of vertices and then a list of polygons.
The header specifies how many vertices and polygons atesifilé, and also states
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what properties are associated with each vertex, such as (x,y,z) coordinates, normal and
colour. The polygon faces are simply lists of indices into the vertex list, and each face
begins with a count of the number of elements it diat.

3.3.2.1 The process flow
a) Laser points acquisition
Task name Data capture (laser cloud points)
Description: One side or face of the cultural heritage object is scanned.
Hardware: a laser scanner MINOLTA Ml 900/910
1 input: original cultural heritage gbct
1 input digital items: none;

1 output digital items: a range map in PLY format representing the scanned face
of the cultural heritage object;

Task information: general information regarding the specific task with a brief
description.

Task information:
1 distance 0.8 m from the cultural heritage object;

1 total amount rangemap 11 range maps (laser capture acquisitions, each one
corresponding to one side/face of the cultural heritage object) where necessary;

1 plate rotation angle none
1 time for acquisition: 30 minutes.

b) Geometric registration or alignment of each individual range map so that all
can fit together to build the final single range map:

Task name Alignment Session

Description: All the different rangemaps (each with its own geometry and/or
coordinate system) have to be transformed in order to olstage mapswith a uniform

and common coordinate system. In this task each individual range map is transformed
into a new coordinate system (in other words, a matrix transformation).

Software: MesH_ab
Input digital items: original PLY files coming from the laser scanner

Output digital items: geometrically corrected / transformed PLY files. Repinfo of the
process stored in an ALN file and MA2 file

Task information: The user identifies control pogsion each pair of the range maps
and asks software to transform range_map1 to match with the geometry of range_map2.
The same process is applied to each individual range map.

MAZ2 file describes each individual step.

c) Combining or fusioning each face othe cloud points to obtain a single set of
cloud points for the total object (not 11 separated range maps for each face)
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Task name Fusion Session

Description: All the rangemaps with a uniform coordinate system, are combined to
produce a 3D model of ¢hobject. In addition any redundant data is eliminated, so that
each laser point appears only once and represents one point of the surface of the original
cultural heritage object. Before this task all ta@gemapsrepresent a collection of
different sufaces that may also overlap rather than form a single solid.

Software: MeshLab
Input digital items: the geometrically corrected set of PLY files and a ALN File
Output digital items: a single PLY file that represents the overall 3D model

Task information:

1 total amount of rangemap used 11 rangemaps
T precision: 0.25 mm
1 time needed for the overall fusion task15 min.

d) Data capture for texture (obtaining digital images for each side/face of the
cultural heritage object)

Task name Texture Capture

Description: A series of 8 digital images
Hardware: Canon EOS 350D (digital camera)
Software: none

Input: original cultural heritage object

Input digital items: none

Output digital items: a series of 8 JPG images

Task information:

1 total amount of digital images used8
1 precision: 72 dpi (resolution)
1 time needed for the overall texture capture task10 min.

e) Merging or aligning texture with 3D model

Task name Texture Alignment

Description: this task is aimed at geometrically registering the digital imaggsthe
3D PLY. The process requires human intervention where the user identifies control
points on the JPG images and their corresponding matching point on the PLY file.

Software: TexAlign, an application developed by the CNR[8]
Input digital items: 8 PG images

Output digital items: A new PLY file that has the pre
TEXTURE. In addition a XML file describing the alignment of all digital images with
the 3D model is elaborated.
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Task information: The task requires human intertien where the user identifies
control points on the JPEG images and their corresponding matching point on the PLY
file.

f) Visualizing the 3D model with texture: virtual heritage reconstruction

Task name Visualization of the 3D model with texture

Desciiption: the 3D models are now textured allow enabling interactive visualization
and manipulation for the user.

Software: Virtual Inspector
Input digital items: the single PLY file that represents the overall 3D model
Output digital items: a navigable texired 3D model

Task information:

1 total amount of file: 1 PLY file
1 time needed for the overall fusion task20 min.
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3.4 THE CULTURAL TESTBED SHOWCASE APPLICATION
EWE: an extensible tool for the preservation of VHRP data

Vision

This section describes theaim strategy followed for the design of the Cultural Testbed
Showcase application. Basically, this application aims to give complete support to
people involved in instances of virtdaéritagereproduction (VHRP) offering the use

of CASPAR technologies toreserve their data.

Summarizing, EWE (EWE is an Extensible WEb tool for the digital preservation of
VHRP data), addresses the following issues:

1 providing an online tool for the definition of vocabularies and schemas,

1 offering functionalities for the desption (using vocabularies already defined) of
projects, activities and digital objects used or produced during a generic VHRP, and

1 a transparency layer that allows users to preserve their data in acOW|3iant
manner using a subset of the CASPAR IG®ymponent.

According to several studies in the UNESCO domain related to testbed activities that
clearly define UNESCOG6s role as a data col
can deal with an enormous degree of heterogeneity coming from sgaeralources.

UNESCO collects data encoded in different formats and produced with different
processes from different data providers. Each data provider uses its own vocabulary, its
own methodology and produces files with different software. Note: Alhinver comes
documented to UNESCO, therefore the need to start providing tools for such a
documentation. . Just to give a whole overview of the unleashed heterogeneity, consider
that the scenario depicted above can be accomplished using several ditftivesates

and the resulting data can be encoded in a group of different of formats.

EWE tries to address these issues providing functionalities that allow users to define
their own vocabulary and to describe their projects using the terms contained within.
Once these metadata are provided, EWE translates the schema into an RDFSchema
extension of the CIDOLCRM Ontology and then converts the metadata into instances

of such schema. This process aims to produce Descinfo and Replinfo to be packed in a
OAIS AIP.

The following document provides a minimum overview of the EWE internal data
model, its architecture, a basic use case and an implementation plan.

Data model

The main aim of theConceptual Model for the XML Project Description Language
Speci y[tOh doument is to describe the conceptual model behind the XML
Project Description Language. This latter is an XML language for the internal
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representation of projects and activities to be handled with EWE. Following a bottom
up approach all the main entitegar deyned and an i nformative ¢

It has been decided to not include here such specifications just for the sake of
simplicity. Please refer to the document and presentation provided at the Cultural
Testbed Authenticity Meeting [ref] for one details.

The key concept here is that projects can be described in terms of their activities and
their digital objects, and such descriptions (encoded in a XML) translated into an
RDFSchema that is an extension of the CIDORM ontology.

Architecture

The following picture shows the EWE higgvel architecture. Each component is
therefore described.

pit = new ProjectType();

p = new Project();

INSERT INTO Types VALUES (...) toRDFSchema(Tyoe pit):

EWE Internal Types |= = > PDL2CIDOC
R it Persistence Layer

addReplinfo{DARB pjDro);

]add Replnfo(Replnfo pj);

’k addSchemaToFind(pjtRDF);

INSERAT INTO ID
WVALUES (IDfromPACK)
EWE Internal ID

1D = saveAPIi...);

PACK FIND

PDS

TheEWE RESTful interface providesa set of RESTFul APIs allowing users to define
project types. Every project type is deked by a set of activities each dealing with a
type of digital object (i.e. files). Since the final aim of the application is to produce data
that can be translated into several Repinfos and Desclinfos, the concept of Digital Object
Type is the main poirtere.

In fact, since a Digital Object Type is an XML document describing the format of a
specific file with others data related to the production and to context of it, its translation
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in RDF make possible to store a Descinfo within an AIP in easy wayfédsibility of
achieving this using XSPARQL[11] is currently under discussion.

Moreover, a Digital Object Type, embeds all the structural information (more
specifically Structural Repinfos) needed for the lpmgservation term in a low coupled
way: in fact, a separated and specific DRB File is attached to every Digital Object Type.

This component also acts as a transparency layer that hides all the OAIS technologies
that underly the application. Furthermore, the choice of exposing the application
functionalities as a REST service allows us to build several different Web applications
on top achieving a high degree of extensibility.

EWE Core

This component has the application business logic responsibility. Basically, it catch user
input, stores and retues types and instances in a relational database, converts them
into XML to be provided as output of the REST APIs, sends them to the component for
the RDFSchema/RDF translation and, finally, is responsible for sending the overall data
for CASPAR ingestiofietrieval.

PDL2CIDOC

This is the component responsible for converting instances of the two EWE internal
languages into a formalism to be sent to the CASPAR Find component as Desclnfo.
More specifically:

1 An instanceA of the EWE XML Project Descriptiondnguage was converted into
one RDFSchemAgpg that is an extension of the CIDAGCRM Ontology while,

9 An instancea of the EWE XML Project Instance Description Language (that
represents a concrete project compliant to the descrifjisras converted intora
instance of thé\rpr SChema.

EWE Internal Types/Instances Repository
Mainly, a relational database where types and instances are stored.

EWE2CASPAR Interface Layer

This module acts as a proxy between the concrete CASPAR Key Components (more
specificaly PACK and FIND) and the EWE internal data representation. It also
provides storage in a relational databaB&VE Internal ID repository) for the
identifiers obtained from the PACK component in order to fulfil retrieval requirements.

PACK, PDF andFIND will obviously not described.

Implementation Plan
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Objectives(s) |Analysis and study of the UNESCO scenario and the overall
cultural domain
Outcome(s) [Several datasets with an analysis of suitable preservation
requirements, in terms of Repinfo availablebhex
Tasks
Start date April 2008 End Date September 2008
Status CLOSED
Concrete Results |Villa Livia dataset analysis and description. See <URL> for
details.

Objectives(s) |Identification of a suitable scenario to be used for the testbe|
validation
Outcome(s) A fully described and documented scenario in terms of main
processes, actors, activities and their preservation needs.
Tasks
Start date August 2008 End Date October 2008
Status CLOSED

Concrete Results

The 3D Laser scanning process (as dugently implemented g
the CNR ISTI VLab) is completely described and its preservi
needs assessed. An example of its dataset was obtained. Si

<URL> for details.

Objectives(s) |[EWE Prototype development
Outcome(s) |A proof-of-concept prototype ohe EWE main functionalities.
shows schemas definition and instantiation (and their
storage/retrieval) through an AJAX web application.
Tasks
Start date October 2008 End Date November 2008
Status CLOSED

Concrete Results

EWE Prototype
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Objectives(9

EWE Component development: EWE Core

Outcome(s)

Development of the EWE Core component

December 2008

Tasks

End Date

Start date November 2008

Status IN PROGRESS

Concrete Results

Objectives(s)

EWE Component development: EWE RESTful API

Outcome(s) [EWE RESTful API

Tasks

End Date

January 2009

December 2008

Start date
IN PROGRESS

Status

Concrete Results

Objectives(s)

EWE Component development: PDL2CIDOC

Outcome(s)

EWE PDL2CIDOC Component

Tasks

End Date

Start date December 2008

Status TO BE STARTED

Concrete Results

Objectives(s)

EWE Components integration with CASPAR PACK and FIN

an integrated version of EWE

Outcome(s)

Tasks

End Date

Start date February 2009

Status

TO BE STARTED

Concrete Results
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Objectives(s) |[EWE Functional testing and deploying
Outcome(s) |a deployed and publicly available version of EWE
Tasks
Start date March 2009 End Date March 2009
Status TO BE STARTED
Concrete Results

3.5 VILLA LIVIA DATASET OVERVIEW

This page contains all thefarmation aboutVilla Livia Cultural Testbed Data, their
Repinfo and DescInfo. Collected files have to be intended as an example of digital
heritage data obtained as laser range scans, daRSor traditional archaeological

documentation.

The Villa Livia dataset is a collection of files used within thetual museum of the
ancient Via Flaminia'project: a 3D reconstruction of seveaathaeological sites along
the ancient Via Flaminia, the largest of them baifiita Livia:

A rough estimate of the total dataseesz 500 GB. File types in this set include:

1 3D point clouds (imp, dxf, dwg)

1 Elevation grids (agr, bt)

1 3D meshes (mdl, vrml, v3d)

1 Textured 3D models (max, pmr, ive, 0sQ)

1 Satellite data (ers, ecw)

1 GPS data, maps (txt, apm, shp)

1 Digital images (targgpeg, tiff, png, psd, bmp, gif, dds)

Currently (as of end of Y2), two file types have been used for testing:
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1 anelevation grid of the site (agr / grd)
1 amap of the site contours (shp)

3.6 ESRI ASCIl GRID FILE: DEM_LOD3_LIVIA.GRD
This is an elevation grigheight map) of the area whevéla Liva is located. It is an

ASCII file in theESRI GRID file format

3.6.1 Structural and Semantic Replinfo for ESRI GRID file format.
DataObjecdem_LOD3_livia.grcand related Replnfo relationship:
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where

Replinfo relationships" width="638" height="233" />

esri_ascii_grid.xsis the XML schema describing the ESRI ASCII GRID File to
be used with th®ata Request Brokeool. It provides information about the
structure of the DataObiject.

sdf20020222.xsdks the XML schema of th8tructured Data File
implementatation. It defines XML elements to be used in the esri_ascii_grdi.xsd
schema.

http://orlando.drcom/SemanticWeb/DAML/Ontology/GPS/Coordinate/ver/0.3.
6/GPSont# is the XML namespace of tBAML ontology for GPS
coordinate values adding meaning tellcorner andyllcorner.

ESRI GRID file famat specification

Data Request Broker: Structured Data File implementation notes. SDF breaks
down any binary file into a tree of nodes thanks to an external description. The
internal description is an XML Schema with a few additional markups providing
the physical description of the binary fitlrbdemo_for ESRI_ASCII_Grid.zip

a DRB demo example with Shape file data can be found.

esria_ded.xmis an instance of the Data Entity Dictionary Specification
Language. It allows to add some simple data semantics.
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f dedsl.xsds the XML schema for the Data Entity Dictionary Specification
Language. SeBEDSL Schema pader more information.

3.6.2 Preservation Description Information for an ESRI GRID file AIP
The picture below represents the complete AIP for ESRI GRID files:

where:

1 Provenance:villa_livia_dem_LOD3_livia.rdfis the RSLP collection
description created with the online tool availabl&asearch Support Libraries
ProgrammeThis file describes a collection, its location and associated owner(s),
collector(s) and administrator(s).

1 reference: TO BE DONE
1 Context: TO BE DONE
§ Fixity: TO BE DONE

3.6.3 Descriptive Information

TO BE DONE

3.6.4 Complete AIP for ESRI GRID file

UNESCO Villa_Livia 20080501 _AIP_V1 1.zipirst Draft Elevation Grid dat AIP
built using PACK Component.
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3.7 ESRI SHAPE FILE: VINCOLI_LIVIA.GRD

It is a vector file of site contours. It is a binary file in ti8RI Shape file formatA
possible vsualisation:

3.7.1 Structural and Semantic Replinfo for ESRI Shape file format.

DataObjectvincoli_livia.shpand related Replinfo relationship are showed in the figure
below:

Replinfo relatioships" width="638" height="233" />

where:

IST-2006:033572 PUBLIC 32/73


http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf
http://wiki.casparpreserves.eu/pub/Main/UNESCO_VillaLivia/vincoli_livia.shp

Date 15-01-2009 CASPAR Draft Testbed Implementation Plan
Project: CASPAR
Doc. Identifier: CASPARRP-410501011_2

CASp
e

<
b4
v

1 esri_shapefile.xsts the XML schema describing the ESRI ASCII GRID File to
be used with th®ata Request Brokeool. It provides information about the
structure of the DataObiject.

1 sdf20020222.xsds the XML schema athe Structured Data File
implementatation. It defines XML elements to be used in the esri_shapefile.xsd
schema.

1 ESRI Shape file format

1 Data Request Broker: Structured B#&tle implementation notes. SDF breaks
down any binary file into a tree of nodes thanks to an external description. The
internal description is an XML Schema with a few additional markups providing
the physical description of the binary file.
drbdemo_for ESRI_SHAPEFILE advanced.aipDRB demo example with
Shape file data can be found.

3.7.2 Preservation Description Information for an ESRI Shape file AIP
NOTE:AIP creation for Shape file is still in progress
The picture below represents the complete AIP for ESRI Shape files.
TO BE DONE
Where:

1 Provenance:TO BE DONE

1 reference:TO BE DONE

1 Context: TO BE DONE

1 Fixity: TO BE DONE

3.7.3 Descriptive Information
TO BE DONE

3.7.4 Complete AIP for ESRI Shape file
TO BE DONE

3.8 RELATED DOCUMENTATION

1 UNESCOJunel9CasparreviewJune2008vIi40udtural Testbed presentation
on the June 19 2008 EU review

1 GRID_AIP.pdfESRI ASCII AIP Overview

3.9 OTHER MISC DATA WITH A BRIEF DESCRIPTION
1 ESRI_wikipage.ziparchived wikipedia page ESRI grid format
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1 ESRI_wki_shapefile.zip ESRI shapfile format archived wiki page

1 html40.txt HTML 4.0 specification in plain text
1 ISOIEC-14772VRMLI7.zip: ISO standards for VRML

1 msndds_format.txt TEXT file containing link to M8I format support for
DDRS

1 shapefile.pdfWhite paper on shapefiles

1 VRML97Am1.zip: ISO extension to VRML standard adds geospatial NURBS

3.9.1 UNESCO Glossary

VHRP - Acronym for Virtual Heritage Reconstruction Processes. The class of all the
processes aimed at the digital reproduction of physical and existent cultiteddner

CASPARbased application an application that uses of at least one of the components
developed within the CASPAR Project in order to achieve some digital preservation
needs.

Rangemap- A Range Map is a twdimensional image, where each pixethie floating

point distance from the image plane to the object in the scene. This is especially useful
for generating synthetic data sets for use in Computer Vision research, e.g. depth from
stereo and shape from shading.

3.9.2 UNESCO References
[1] http://www.casparpreserves.eu

[2] UNESCO,Convention concerning the protection of the world cultural and natural
heritage 17th Session General Conference, 16 November 1972, Paris

[3] http://www.vhlab.itabc.cnr.it/flaminia/

[ 4] Mauri zi o Forte wiTecknelogiesato iExplore @ulturaldé Us i n g
Heritage

Conferenced, 5 October, 2007
[ 5] Patrick Min, OCASPAR Cultural Testbed S
[6] http://wiki.casparpreserves.eu/bin/view/Main/CulturalTestbedArchitecture

[7] P. Min, D. Palmisao , M. Hernandez, OCul tur al Testhb
Project

24 Review, 24t25th June 2008, Brussels

[8] http://vcg.isti.cnr.it Visual Computing Lab informal metadata for the scanning
archiving

[9] PLY File Formathttp://local.wasp.uwa.edu.au/~pboefitataformats/ply/
[10] http://wiki.casparpreserves.eu/pub/Main/EWE/conceptual _model.pdf
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4 CONTEMPORARY PERFORMING ARTS TESTBEDS

This section contains details of the testbeds in each of the partner organisations with
contemporary arts data. The question of autheniivy particular interest since we are

not concerned usually here with the recordofgaudio or video but rather the-re
performability of a composition.

4.1 IRCAM TESTBED
Authors: Jerome Bartholemy

4.1.1 Testcases

Ircam testbed will be based on the set of test cases currently available in the Mustica
server, that is to say, musical works witlgithl components. Currently, there are 72
musical works available in the current repository.

In a first phase, the tests will be applied to a selection of these.

In a second phase, the whole set of musical works will be migrated to MustiCASPAR
the versiorof MUSTICA which has CASPAR features incorporated

It shall be noticed that this operation can be made automatically, but in this case all the
knowledge associated to objects should be unsufficient. Thus, more Replinfo and PDI
should be generated for thbjects.

41.2 Testscenarios

The scenarios will be based on the scenarios already provided in the D4101 CASPAR
deliverable.

The scenario developed here is related to:

Scenario 3 (D4101 chapter 4.1.4.1):

changes in the operating system software, changes in thardware, or changes in

the real-time processing engine (e.g. version upgrade).

The changes can affect the hardware or the operating system where ttimeeal
software (e.g. MAX/MSP) is running. The same scenario is applicable with changes that
can affetthe realtime software (e.g. MAX/MSP).

The questions are:
1. does the changes affect the behaviour of the patch?
2. does the CASPAR process help identify which behaviour are affected by the
changes?
3. does the CASPAR process help identify if these behaviotestdhe logic of the
work (the "patch" itself)?
The CASPAR process can help solving these issues by investigating the development of
a model for the description for the logic of the work (the patch), a model of description
for the real time process, andwklop a mechanism for identifying affected behaviours.
A mechanism for helping to identify changes in perceived results, and preserving
authenticity is also needed.

Scenario 4 (D410%1 chapter 4.1.4.1):
changes in the availability of the reakime processing engine.
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The changes can affect the the 1ig@le software which is no longer available.
The questions are:
71 does the CASPAR process help identify an equivalent software where the patch
can be implemented?
1 does the CASPAR process help identify howrtees implementation affects the
logic of the work?
The same considerations apply as for Scenario 3.

SCENARIO SUMMARY
1 We (as archivists) ingest of a new WORK into MustiCASPAR,
1 We (as registered experts) receive an asynchronous notification of loss of
availability for a COMPONENT,
1 We (as registered experts) search for equivalent COMPONENTS,
1 A new version of the COMPONENT becomes available,
1 We (as archivists) ingest of the new version of the COMPONENT.

USED PACKAGES

Representation Information Toolbox
Registy

Authenticity manager

Preservation Orchestration Manager
Packaging

Knowledge Manager

Preservation Data Store

E |
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SUB-SCENARIO #1
Ingest of a new WORK

STEPS

Collect DATA for the WORK

For each COMPONENT of the WORK {

Search the REGISTRY for existing CPIDing features

Chose best compliant existing Replnfo CPID

If no one CPID is found {

Register / Log into Replnfo toolbox portal

Use Analysis tools to produce Replnfo for the COMPONENT

}
Else {

Retain and use CPID

}

Analyze DATA object and produce Adhd PDI objects

Construct AIP

Store AIP

Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for medata added

Store DATA into DATA STORE
}

Analyze WORK and produce AP and PDI objects

Construct AIP of the WORK

Store AIP of the WORK

Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for metdata added

SUB-SCENARIO #2
Notification of loss of availability for a COMPONENT

STEPS

Register / log into PRESERVATION ORCHESTRATION MANAGER (POM)

Search the REGISTRY for the old existing CPID (CRJD

If CPID is not found {
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Register / Log into Replinfo toolbox portal

Use Analysis tools to produce Replnfo for old existing COMPONENT

Store Replnfo into REGISTRY
Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for change of Replinfo

}
Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for loss of availability of
COMPONENT
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SUB-SCENARIO #3
Search for equivalent COMPONENTS

Strategy I' Search on the basis of provenance (all porting of existing component)

STEPS
Search the KM for existing CPID iag provenance

If no one CPID is found {
Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for loss of availability of

COMPONENT

}
Else {

Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for availability of new vers

for the COMPONENT

Strategy 2 Equivalent component on the basis of ontological Repinfo

STEPS
To be defined later if needed

External porting of obsolete COMPONENT

SUB-SCENARIO #4
Ingest of a new version of a COMPONENT

STEPS
Receive the ALERT from the PRESERVATION OREHTRATION MANAGER (POM) containing th
CPID of existing COMPONENT (CPI§Q), CPID of a new version of a COMPONENT (CR{f) and the

AUTHENTICITY PROTOCOL (ARey)-
Search the REGISTRY for the old existing CPID (CRJD

If CPID is found {
Retrieve the aociated AUTHENTICITY PROTOCOL (AfR)

Verify existence, consistence and correct application of AUTHENTICITY PROTOCOLJAR

If AP exists {
f AP is fiequivalento {
Search all the WORKS, belonging to the managed DATA STOREs, usin

COMPONENT (CPIRy).
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For each WORK using COMPONENT (CP#B {

Retrieve existing ARCHIVAL INFORMATION PACKAGE (AIP)

Retrieve DATA of new COMPONENT (CPHa,)

Ingest a new WORK after substituting the old COMPONENT (GRIvith new
COMPONENT (CPIReyw)

}

Notify the PRESERVATION ORCHESTRATION MANAGER (POM) for availability ¢
new version for the COMPONENT

}
Else {
Notify PRESERVATION ORCHESTRATION MANAGER (POM)
}
}
Else {
Notify PRESERVATION ORCHESTRATION MANAGER (POM)
}
}
Else {

Notify PRESERVATION ORCHESTRAION MANAGER (POM)

Test phases
Ircam testbed implementation is planned in four different phases :

- The first phase is for definition and setup of the infrastructure.

- The second phase is for training of users and production of adequate
documentation.

- The third phase is for definition of test scenarios and criteria for validation, as
well as providing support for validation

- The fourth phase i s for val i dati on its
feedback, and production of relevaetommendations and outcomes.

4.1.3 Definition and setup of testbed infrastructure

Objective(s) |To develop an adequate infrastructure for CASPAR test
validation
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Outcome(s) 1 A server and a front end able to store (ingest) and ret
(access) musical worksnd providing access to the CASP,
services

Tasks 1 Choice of the adequate infrastructure

1 Integrate and test CASPAR Key Components
1 Develop specific User Interface
Start Date M18 End Date November 08

4.1.4 - Training, production of documentation

Objective(s) |To train future users for using the infrastructure and impleme|
scenarios.
Outcome(s) T A set of tools for useros
Tasks 1 Selection of testing staff
T Producti on o f user 6s sup|
documentation, Online documztion
1 Organization of specific training events
Start Date December 08 End Date February 09

4.1.5 - Definition of scenarios and validation support

Objective(s) |To develop test scenarios on the basis of the already deg
scenarios (D4101), and define sapgools for validation.
Outcome(s) 7 Detailed scenarios ready for implementation and testing
1 Support for validation (questionnaires, methodology, validz
criteria)
Tasks i Selection of test cases
1 Refinement of scenarios (definition of use cases)
91 Developnent of support for validation guestionnair
validation criteria
Start Date December 08 End Date February 09
4.1.6 i Tests and validation
Objective(s) |To implement test scenarios and validate CASPAR services
Outcome(s) 1 An analysis of the uses of CASPARngponents and services

T A set of recommendations for implementation of CASH
services
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Collection of users feedback

Tasks
Analysis of users feedback
Elaboration of recommendations
Start Date March 09 End Date  |June 09
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4.2 UNIV LEEDS TESTBED
Authors: Kia Ng,Eleni Mikroyannidi

4.2.1 Testcases

4.2.1.1 Demo data and Representation Information
http://wiki.casparpreserves.eu/binkmdlain/UNIVLEEDSTestbedRepinfo

4.2.1.2 DC Profiles
Composer/Performer

This profile covers the simple user who is not an expert with the technolsgid<ar
the 3d motion capture or with the technologies related to the archival system. This user
can use the system with the assistance otiifledia expert or Developer.

Multimedia User Profile

This profile describes the multimedia expert who is nyambrking on the capture of
the performance by the vicon system. This user is familiar with the format and content
of the Demo data that are captured.

Developer

A work is ingested in the repository by the Developer/Operator expert. The
developer/Operatas familiar with the OAIS model and the technology of the archival
system.

4.2.2 Scenarios

It should be noted that according to the different versions of the ICSRIM Archival
System, the procedure of implementing the scenarios differs. The general desofiption
the scenarios follows.

4.2.2.1 Scenario 1: Creation of a new Information Package
Description

A Composer/Performer has set an appointment with either an Operator or a multimedia
User in order to record his/her performance with the vicon 3d motion captueensyst
This performance should be described and kept for future use in the ICSRIM repository.
After the capture, the Operator will describe and ingest the work in the archival system.

Steps
1 The Performer with the help of the multimedia user records higérérmance
1 The generated performance data are kept on a temporary place

1 The Operator describes the performance using the Repinfo tool (DC member
tool). A new Replinfo object is generated and exported in rdf format.

1 The Operator imports in the archivglstem the Repinfo object.

1 The archival system detects the modules (PDF, MOV etc) and asks from the
operator to complete the package by adding the corresponding performance data.
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1 The Operator adds the performance data and submits the whole packalge into t
repository

1 The ingestion of the information package has completed

4.2.2.2 Scenario 2: Retrieve an Information Package
Description

The user wants to access past performances that have been ingested in the archival
system.

Steps
1 The user logs into the dnwal system
1 Hel/she searches for the performance

1 The archival system executes rgl queries into the Repinfo objects and returns the
related results into a table

1 The user will be able to download the various files he/she is interested in. In
addition, heghe will be able to see the description and details of an Information
Package with the Repinfo tool.

4.2.2.3 Scenario 3: Updating an Information Package
Description

The developers of the MAX/MSP patch (AMIR s/w), which is responsible for the
recording and recegion of the performance, have come up with a new version. This
new version is related with the following files:

1 SDIF: Data generated by Vicon iQ2.5. It includes both sound (AIFF) and TRC
data into a single file

1 CFG: A new configuration file for the neAMIR version. It replaces the old
CFG file.

1 MXT: The new format of the MAX/MSP patch. It replaces the old MXF format

The new AMIR version supports more features during the capture. A task is to update
an old Information package in order to make it cotilpba with the new amir version.
The following steps are followed:

1 Transformation of an old package in order to be processed by the new s/w
1 Update the archival system with the new information

Different strategies can be followed in order to achieveptbeious task. However, the
most convenient solution will be the preservation of all the data and their various
versions. Thus, the Information Package is enriched with the files that support the new
version of the Patch. The archival system has to beteghdeth the new information.

In order to achieve this, the folling strategies are followed:

4.2.2.3.1 Strategy 1 (update the old package):
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The user follows the procedure of scenario 2 in order to retrieve the Information
Package he/she wants to update.

The use retrieves the Repinfo object that describes the Package he/she wants to
update

The user updates the existing Repinfo object with the Replinfo tool (DC member
tool). He/she updates the Replinfo with the new formats and file description.

The updated Replaof object (exported in RDF) is checked by the archival
system, which discovers the files that are missing (sdif, mxt, cfg).

The system gives a notification about the new formats that are not defined in the
modules (sdif, mxt)

The user updates the GapMaeggywith the new modules (sdif, mxt)

The archival system asks from the user to complete the package by adding the
files that are described in the rdf file (sdif, mxt, cfg).

The Information Package has been updated

4.2.2.3.2 Strategy 2 (create a new package atatedt through comments with the old one):

M

The user follows the procedure of scenario 2 in order to retrieve information
about the Information Package he/she wants to update.

The user follows the procedure of scenario 1 and creates a new Information
pakage in order to create a new Information package containing only the
updates of the old Information Package

During the creation of the new Replinfo object, he/she adds a comment relating it
with the old Information Package

T A new Information Package haedn created containing the updated files

4.2.3

Testbed Phases

The Univleeds artistic testbed implementation plan contains 5 main phases, according to
the added functionality:

= =/ =2 =4 =

Phase 1 includes the definition and setup of the testbed infrastructure
Phase 2 incldes the definition of the preservation scenarios

Phase 3 includes the integration of the key components

Phase 4 includes the training and production of documentation

Phase 5 includes the implementation of the preservation scenarios and validation
of the CASPAR services

According to the overall implementation plan, the following Gantt diagram is provided:
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Months: M22 M23 M24 M25 M26 M27 M28 M29 M30 M31 M33 M34 M35 M36 M37 M38 M39 M40 M41

Phase 1: Definition and setup of the infrastructure

setup server - MySQL connectivity User authentication'registration
Ontology backend
Replnfo construction
‘Web interface & backend
Phase 2: Definition of scenarios
Define Stakeholders/preservation requirements
Define use cases
Phase 3: Key Components Integration
Survey of available components
Tests on key components
Web services integration
Phase 4: Training
Selection of testing material
Production of support
Phase 5: Tests
Tests analysis and implementation
Revision of the documentation

4.2.3.1 Phase 1: Definition and setup of testbed infrastructure

Objective(s) | The setup and development of the Univieeds tes
infrastructure

Outcome(s) [ A simple web archival system that will consist of a \
interface and backend for implementing the preserv;

scenarios
Tasks 9 Choice of infrastructure
I Setup server - MySQL connectivity Use

authentication/registration

9 Development of the web interface usid§P in Eclipse DI
environment

9 Replinfo construction for different performances

Start Date M22 End Date M32
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Interdisciplinary Centre for m

Scientific Research in Music
(ICSRiM) UNIVERSITY OF LEEDS

Hello, Eleni (eleni@icsrim.org.uk). Sign out.

INTERACTIVE MULTIMEDIA PERFORMANCE

Home
ARCHIVAL SYSTEM

Archive

Create Representation Performance details

Information Name: [kia-Bach-partita3 |
Search Date performed: [Dec_os_z006 ]
Ontology [select an existing value... %]
Help Place performed: | ]
About [1csRiM - University of Leeds ]

Performer name: | |

[Kia ng v

Kia playing Bach with violin was
captured in 3D for gesture
Description: |analysis.

statement

Figure 1: Creation of the Representation Information with the use of the archival
system

4.2.3.2 Phase 2: Scenario Definition

Objective(s) |q Define test scenarios covering the requirements
preservation

Outcome(s) |§ Scenarios based on the preservation requirements

9 Detailed and concise use cases for testing and implementg

Tasks 91 Definition of preservation requirements farrdestbed
9 Definition of scenarios

9 Definition of detailed use cases

Start Date M25 End Date M35
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4.2.3.3 Phase 3: Key Components Integration

Objective(s) |The integration of CASPAR components with the ICSH
archival system. This will be achieved through welvises, as
this is the interface that the CASPAR components are expec
implement.

Outcome(s) |§ An archival system that can be used for implementing

preservation scenarios.
9 Feedback on the key component integration

Tasks 9 Survey on the availablemponents
9 Selection and tests on key components. According td

specified scenarios and the survey, the most sul
components will be selected for integration with the arct
system.
9 Web services integration
Start Date M22 End Date M39

4.2.3.4 Phase 4: Training

Objective(s) |The selection and production of testing material and suj
documentation
Outcome(s) |q Training material for the support the archival system
Tasks 9 Selection of testing material
9 Production of support such as written documentatidgteoy
screen captures etc.
I Organization and participation in training events
Start Date M33 End Date M41
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4.2.3.5 Phase 5: Tests

Objective(s) |limplementation of different use cases with the use of the arq
system and validation of the CASPAR services.

Outcome(s) |{ Tests analysis on the CASPAR services

9 Feedback on the implementation process and the CAS
services

Tasks i Tests analysis and scenario implementation

9 Revision of the support documentation

Start Date M35 End Date M41
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4.3 CIANT TESTBED

Authors: Mchal Masa

Test cases
The final version of CIANT testbed should contain a set of works from the field of
contemporary art and cultural heritage:

New media performances

Video art

Digitized 3D models

Specific instances of these categories will be:
Golem (New media performance)
V.I.LR.U.S. (New media performance)
GAMA (Video art)
Langweil 6s model of Prague (Digitized 3D

Test phases
Phase 1 Definition and setup of CASPAR infrastructure

Phase 2 Definition and setup of DC tools

Phase 3 Training and production of documentation

Phase 4 Definition of scenarios

Phase 5 Test and validation through user feedback and outcomes

Phase Dbjective(s) Setup of CIANT testbed structure
Outcome(s)
Working installation of Tiger release @1ANT
facilities
Tasks
Setup of the components, integration tests,
communication with remote installations of Knowledge
Manager and Registry
Start Date M18 End Date December
08
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4.4 INA-GRM TESTBED

Test cases

Authors: Michael Gatt, Yann Geslin

The INA-GRM testbed will be based on a number of different acousmatic pieces. Each
acousmatic piece will contain similar data objects, but the creation of these objects will
have been achieved in a variety of different way. A selection of these acousmedis pi
will be used to apply tests, after which more pieces will be gathered to ingest into
MustiCASPAR. As INA will be using MustiCASPAR much of the phases will be

similar

Test phases

to that of | RCAMOSs.

1 Phase 1 Definition and setup of the infrastruceur
1 Phase 2 Training and production of documentation.
1 Phase 3 Definition of scenarios.
1 Phase 4 Test and validation through user feedback and outcomes.
Phase 1
Objective(s) |Setup of INAGRM testbed structure
Outcome(s) | Designing of DC member tool itonjunction with CNRS
9 Working alongside IRCAM to insure compatibility with MustiCASPAR
Tasks 1 Choice of an adequate infrastructure
1 Integrate and test with MustiCASPAR (which adheres to Key Compon
9 Design user interface for DC Member tool alongsiddRSN
Start Date M18 End Date |November 08
Phase 2
Objective(s) |To train and inform users
Outcome(s) | Documentation on DC member tool use and integration W
MustiCASPAR
Tasks 1 Selection of testing staff
i Produce documentation for users and INA spedidicumentation
Start Date December 08 End Date February 09
Phase 3
Objective(s) |Create test scenarios
Outcome(s) | Detailed scenarios for implementation and testing
Tasks 1 Further selection of acousmatic works
1 Refinement of works with scenarios
Start Dag December 08 End Date February 09
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Phase 4

Objective(s) |Use scenarios to validate CASPAR services

Outcome(s) | Recommendations for implementation of CASPAR services
9 Analysis of CASPAR components and services

Tasks 9 Collect user feedback
1 Analysis user fedahck
I Make recommendations

Start Date March 09 End Date |June 09
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5 SCIENCE TESTBEDS

5.1 STFC TEST BEDS

For the STFC testbeds a methodology was developed inngspo the challenge of
digital preservation. This challenge lies in the need to preserve not only the dataset itself
but also the ability it has to deliver knowledge to a future user community. The
preservation objective is defined by the knowledge thatata set is capable of
imparting to any future designated user community and has a profound impact on the
required preservation actions an archive must carry out.

We sought to incorporate a number of analysis techniques tools and methods into an
overall process capable of producing an actionable preservation plan for scientific data
archives. The workflow below illustrates the stages of this analysis methodology (Full
details of the methodology are available in a separate document)
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