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1 Introduction

1.1 Overview

This is a Supplementary Report to the Scoping Stadthe VSM Portal submitted in March
2006, prepared in response to the Review Paneldsegor Information. Reference is made
here to that and to the following documents:

1. The Invitation to Tender, June 2005

2. The EDINA tender document, submitted August 2005

3. Request from JISC for Clarification, September 2005

4. Clarification Statements, submitted by EDINA Aug&stptember 2005
5. Scoping Report, submitted March 2006

6. Internal Project Investigation Report, made avdddab JISC March 2006
7. Review Panel Request for Further Information, M&20B6

Our intention here is to provide the Review Paniéhwur 'roadmap' for the Demonstrator
Phase (Phase 2), and to provide the additionalrirdtion sought.

1.2 Contents of this document

We first address the requirements of the userfaterfor the portal (section 2), putting
forward what we intend to do and providing backgrbto this choice drawing upon both
past work, which is 'in service' and also desoglihe proposed method of working. We next
put forward a schematic representation of the techire for the demonstrator portal (section
3). In this we place the portal within the largefiormation environment.

Note that in section 3 and elsewhere we refeefmsitory functionality' but do so advisedly:
a successful portal must have access to reposiggability, especially of community
generated work (shared or otherwise), and thigtiessent considerations in the technical
and business domains - a point picked up in sectetow.

As described in the Scoping Study Report, we preposnake use of Open Source
components, and in section 4 we provide a summatigres appraisal for the options
considered and provide summary detail of the coraptswe intend to use. The
development timetable is included, based on previulbmission, in section 5.

Further to the technical information sought by feview Panel, we note that the Panel seeks
further information on what we have interpretedves broad areas: metadata issues; and
issues related to content (collections policy) asd communities (audience and motivation).
We address these in sections 6 and 7 respectively.



2 Functional requirements for the portal user interface

For the purposes of this section, “functional regments” are considered to represent the
various operations that the end user needs tormpedad are therefore required within the
portal user interface. We do not discuss heredafgirements of the underlying (“back end”)
software that are required to support the featoféise user interface; we do this later
(Sections 3 and 4).

In this section we outline the main features weppee for the user interface of the portal.
Subsequently we describe how these are derivedtiireneview in Phase One, which was
built on by drawing upon proven experience of EDIBIAff in areas directly relevant to
creating a VSM portal. Finally in this section describe some of the methodology for
involving users in prototyping and testing the dasi

2.1 Design of user interface for the VSM Portal

For the purposes of description, the portal userfiace can be viewed as consisting of three
main functional areas: features enabling end usessarch for and retrieve content; features
enabling individual users to adapt the portal “emwiment” to suit their needs; and features
intended to encourage the formation of a user comityiu

Search and retrieval

Simple and uncluttered search scrdeaturing a single text entry box and simplified
boolean operators (choice of “all of these words™amy of these words”, possibly
adding “as a phrase” subject to constraints ofeadgtabase interfaces).

Advanced searcbption. The features offered here will be higtigpendent on the
metadata and target database interfaces; if itgsrpwssible to harvest most
collections rather than relying on a distributedrsh, the advanced search will offer
more features. Ideally we would wish to offer fudle of boolean operators (and, or,
not) with bracketing, and searching or search $irhdsed around indexes of
descriptive (title, creator, date, etc.), techn{caédia type, file format, image
resolution) and rights orientated (access, refigiion, modification) metadata.

Choice of collectionso be searched. This will permit users to setetiections
either individually or in groups. The groups offdrwill depend on the nature of the
collections searched by the portal, but subje@ried groupings seem probable.

Real time progress indicatidar distributed searches, to ensure that usersaire
prevented from accessing available results beaafusslow response from other
servers.

Summary of resultbased around collections. This is an importasuie of

GetRet, enabling users to discover the existence of itapbicollections rather than
presenting results out of context. We believe ith@so applicable to the VSM
portal, and that it may prove important in encourggparticipation by content
providers anxious to ensure proper acknowledgement.

Search histonallowing users to review, re-run and modify presisearches.

! Seehttp://edina.ac.uk/getref/GetRef is a cross-searching mechanism for Abiséaaa Indexing
databases and other bibliographic services.




Record selectioenabling the user to compile a “shopping baskeifteresting
results by clicking a checkbox next to each record.

Record downloadacility, enabling the user to extract the metadat selected
record. Downloading direct to disk or by emaillveié supported, and possibly a
printer-friendly output if user testing indicatdésstis considered useful.

User environment

These features are associated with specific indalidsers, and involve choices made in one
session that will affect later sessions.  Thib regquire an Athens persistent user identifier or
equivalent Shibboleth attribute, and would excluders who access the site using group or
site based mechanisms such as IP address checléditigems access accounts.

Saving recordsvill be permitted (often called a “bookmark” oight box” feature).
It must be noted that items will be stored by refee; actual copies of content will
not be stored. This means that changes in collectioascess rights may make a
previously saved item unavailable at a later visit.

Annotationswill be supported for saved records. Note thaté could remain
available even if the content itself becomes urlale to the user.

Alerts of new content will be offered to users. The ekte which alerting is
possible will be dependent on content providerstaadnethods by which metadata
are exposed.

Customisation of user interface featuveht be added where user testing indicates
significant numbers of users have varied preference

User community
Repository contributors interfader the upload of content and entry of metadata.

Repository administrative interfaemabling authorised support staff to check, edit
and approve or deny the addition of contributianthe repository. Facility to remove
material.

Support materialincluding links to web sites and forums releviantaser
groups/communities of practice, and details ofvsafe relevant to manipulating
VSM content.

Review and discussion forumThis will be provided in the form of a bulletooard,
integrated with the search interface. This reguingestigation and development, but
we envisage linking search results to forum “the3dd give users direct access to
reviews and discussion of items discovered in the@arches. Content of reviews and
discussions will be searchable within the bull&@ard environment; if possible it

will also be made searchable via the main collecsiearch interface.

2.2 Functional requirements mentioned in the report

The Internal Project Investigation Report listeddtional requirements from three sources:
1. From the review of literature
2. From the expert focus group
3. The JISC Baseline functional specification for ptsft

2 See http:/iwww.ukoln.ac.uk/distributed-systemsfjifarch/portal/spec/



In the context of designing a portal interface stheources yield few concrete requirements.
Those that could be determined include:

Searching
The search form should simple, as much like Goaglpossible
An optional advanced search should be available
The user should be able to filter results accortiinaccess rights

A “fuzzy” search should be available, possibly iked automatically when the
search terms as originally entered yield no matches

The user should be shown the results of searclidg idividual collection,
including problems connecting to servers for distréd searching.

Individual user “environment”
Each session should include a search history
The metadata for selected records should be alaitgtemail or to download

The user should be able to save selected recdsdeKfmark” or “light box” feature),
and annotate these records

The user should be able to set preferences suelv@asite collections and search
filters

Preferences, saved records and annotations shewsibied between sessions

Alerts concerning events such as availability offmentent should be sent to users

User community

Users should be able to contribute, read and disesews of content. This raises
issues of annotation and provenance.

Links to relevant web sites and forums externah#&portal should be provided,
probably orientated around various user group®omaunities of practice

The portal should provide information and linksséious tools that users would find
useful, but which properly reside outside the gpfta example applications that are
platform specific and would be installed on usdessktop machines.

2.3 Interface design experience at EDINA

EDINA staff have considerable and proven experieriatesigning user interfaces. Search
and retrieval functionality, searches across sé¢palections and multimedia are particular
specialities. The GetRef, Education Image Gal(&fl) and Education Media Online
(EMOL) services serve as good examples of userfatte design and functionality that
would be directly relevant to the VSM portal. Téés also experience in providing searches
across heterogeneous collections (JIDI collectons

GetRef

The GetRef interface has been derived through fgousp recommendations, and several
rounds of usability testing with groups of realnsse

3 See http:/iwww.ilrt.bris.ac.uk/jidi/



The GetRef interface displays only bibliographidagiata. However, it would be
straightforward to adapt the design to display oheta of video, sound or image objects.

The interface is built within an Apache::AS¢hvironment. This is proven open source
software that provides a Perl-based server-sidptsy environment for development of
session-based web user interfaces.

The design has been made with the non-technicaiusand and the underlying HTML
with accessibility as priority.

€9 .%.% |6 % M09 0

G et Ref hetp://eoling. o uk/getref

GetRef search

K

Save or Export Help

Enter your search term(s)

Query: [visualisation tree

all of these words =

Subject area: arts B science @ social science [

Save or Export  Help

€9 1% G2 Mo (o6

GetRef

GetRef view results

uery: visualisation and tree You do not have to wait for all the searches to finish
Ty
In: Arts and Science W) click here to interrupt

ASSIA % 0 hits BIOSIS Previews % 15 hits

CAB Abstracts % 6 hits Computer snd Infonmation % gearching...
Systems Abstracts L

1855 % 0 hits Linguistics and Language () 0 hits
Behavior Abstracts

Philosopher's Index <, searching... PsycINFO 2, searching...

e 3, searching... zetoc 3, searching...

Upper window:The standard search page is deliberately kept lsin@peneral user expectation for an
online search interface is for simplicity and ea$eise.

Lower window It is essential to keep the user informed of pesg whilst a federated search is being
performed.

Delays through searching many external collectiaiblead to user dissatisfaction if progress isno
reported. The option to interrupt a search in ord@wview already retrieved records is highly debiea

Here the GetRef interface informs the user as tesuk returned from each component of a federated
search.

The display of search results is compact, but aleasy and intuitive navigation by
providing a visualisation of a structure that colbddconfusing if described in a more
conventional textual manner. This is less raditah some of the visualisation techniques

4 Seehttp://www.apache-asp.org/




described in the JISC Visualisation Foundation §tuthis approach works with a standard
GUI browser, and the navigation and display of miata accessible to non-graphical
browsers such as console text browsers and saeadprns.

ieisirisa x| e eqe i anT 3K
SPORTDIscus % 2 hits zetoc % 23 hits [+]

o ﬁ My selections

Records you have selected for saving or export
& [| My search history

Searches run during this session
- 4y My 3™ search

Results of your search for visualisation and tree in Arts and Science
 ASSIA: 0 hits in 3 seconds
) BIOSIS Pr 15 hits in 2
% Forestry and forest * Biophysics - * General biology -
products Bliocybernetics Information, decumentation,
retrieval and computer
applications
* Mathematical biology and kEcology: environmental kGenetics - General
statistical methods biclogy - Plant
o \? CAB Abstracts: 6 hits in 2 seconds
Fstand characteristics ¥ Developed Countries ¥ Europe
¥ Malus ¥ European Union Countries tgrowth models
\-? Computer and Information Systems Abstracts: 9 hits in 19 seconds
k% Mathematical models * Classification * Data retrieval
* Information systems * Plants 3
4 2
O] €9 F %GR MO K
S —.... 4 Computer and Information Systems Abstracts: 9 hits in 19 seconds [+]

Connect direct to Computer and Information Systems Abstracts ?

e ‘-l Computer and Information Systems Abstracts record 1 of 9

[[] select

NED-2: A decision support sy for integ d forest
management

Twery, Mark 1; Knopp, Peter D; Thomasma, Scott A; Rauscher, H Michael; Nute,
Donald E; Potter, Walter D; Maier, Frederick; Wang, Jin; Dass, Mayukh; Uchiyama,
Hajime; Glende, Astrid; Hoffman, Robin E

Com puters and Electronics in Agriculture, vol 49 (2005), issue 1, pp 24-43

e ‘-l Computer and Information Systems Abstracts record 2 of 9

[ select

Tree mapping technology as a means of visualising control
performance problems

Shah, Sirish L; Mitchell, Warren; Shook, David

Com puting &amp; Control Engineering Journal, wol 16 (2005), issue 4, pp 35-39

—] Computer and Inforr. CICICICHCHES 29 il rd
[ select _ =t ety et | L
Multivariate texturd = ‘-] Computer and Information Systems Abstracts record 2 of 9
imagery for extract 1 ol select
Lucieer, Arko; Stein, Al II#
International Journal o
| S S S = |

-------- Q{_ Tree mapping technelogy as a means of visualising control
performance problems
Authors Shah, Sirish L; Mitchell, Warren; Shook, David
Journal Ref Computing & Control Engineering Journal, vol 16 (2005), issue
4, pp 35-39
ISSN 0956-3385
Language English
Abstract A tree map is a nested classification. It can be represented as a
diagram that grows from a single trunk and ends with many leaves. Tree
maps were intended to be visualisation aids for representing complex
organisation charts, biological species, and so on. However, designers of such
"maps"” found that a large wall space was necessary to display the whole
picture of complex organisations or family trees. But even at that level, only
the structural relationship was displayed; additional information such as the
size or importance of each node is generally ignored. The control hierarchy in a
typical plant can be grouped. Alternately the controllers can be grouped
according to the higher level MPC controllers that they serve. The objective of
an effective controller performance isualisation chart is to present the
information on the performance of the entire plant at a macro level and yet
have the ability to display local {(micro) details at the unit level or even the
loop level. From a visual point of wiew it is important to provide an indication of
the number of control loops in each unit rather than simply displaying them as
nodes of the same size. This problem can be solved by using a method of
representing tree maps as a 2-dimensional rectangular plot within which each

Upper window:Once a search has completed (or been interrupyetthé user) a summary of the results is
displayed grouped by collection.

The search results display, search history displagt saved records (My selections) display are prieskto
the user as ‘folders’ within the same tree struetur

5 Seehttp://www.jisc.ac.uk/index.cfm?name=project_viszation




Additional metadata from the returned records (Ususubject headings) are used to aid the useiitiain
choices of appropriate collection. Users will netcessarily be familiar with the collections seamthe

Middle and lower windowNavigating the results of a federated searchdsiaved through the use of a
collapsible tree structure similar to that employwdmany file managers. This presents the uséravit
familiar mechanism that allows a compact displaylstfallowing quick and intuitive access to all aseof the
search/retrieve interface.

QOGO AL
mﬁg:e selected for saving or export 3 Q@'Q@ ‘ O 6

» click here to save or export these selections now

=1
SISAINENaRT

Save or export your selections(s)
» click here to review your selections before saving or exporting

+-- | Search 3, Computer and Information Systems|
Tree mapping technology as a means of vis Emall details
performance problems
Shah, Sirish L; Mitchell, Warren; Shook, David 25| |
Computing &amp; Control Engineering Journal, vol

Subject:
geiCopy ubject:  [GetRef Selections {1} |
[«] select Emml

| search 3, BIOSIS Previews record 3
Detailed analysis of the geometric relationd
and the shape of red heartwood in beech ti Click the button to downlaad your selections. Your browser should open a
Wernsdorfer, H.; Constant, T.; Mothe, F.; Badia, M. dialogue.

Trees (Berlin), vol 19 (2005), issue 4, pp 482-491 Most: browsers will glve you the option of loading the data into an

getCopy application, or saving it to a file. Please note that what happens after you
E select click this button is entirely dependent on your browser!

| Search 3, PsycINFO record 1

Adaptive topological tree structure for docy
visualisation.

Freaman,-Richard-T; Yin,-Hujun Click the button for a printer friendly display of your selections, then use
Neural-Networks. Vol 17(8-9) Oct-Nov 2004, 1255 YOUr browiser prinl button.
getCopy This wiill open a new browset window: please close the window after printing
[v] select
Printer friendly
Page loaded.
HFage loaded. &

Records of interest can be selected from results aad then emailed, downloaded or printed.

Objects of interest can be selected and storeldt@r perusal or for saving the metadata.



Education Image Gallery (EIG)

The Education Image Gallefys designed to display metadata of images fromraber of
collections. This metadata includes sample dathdriorm of thumbnail images, which can
be used to preview the object whilst in “brief reodisplay.

‘€9 % |6 R &0

Memorials Laic For Murcered City  Fresident Buch Calls The Troops Contemporary Art Installations
Lawyer On Chris ... Adorn Skr ...

120G}

(2007} (€03}

ﬂ largar image

larger imaca

lzrger imagz

Add to Album 7 D Add toAbum ¥ D Add to Album 7 D

LONDON = JANUARY 18: A phuogiaph is sluckur a CAMP DAVID, MD - DECEMBER 24 ln Uhis handdonl - LYDHAM, UNITEC KINGDOM - DECEMBER 09. A

tree rear wiere Tom ap Rhys-Prica wes murdered  provided by the White House, U 5. President Gecrge . contemporary art instalacicn of a dead Oak tree

on Januzry 18, 2006 in Lordan, England. Dotoctives | W, Bush spocks £5 merrbars of the United Stetes & coveree in red fabri adors the English countryside
L

‘2.5 % 48 6% &9 98 O~

Giant Crares Help Cecorate Wil
Ckristmas Tre ...

-

123C5)

st e [EIT 1] (D

Filaname : 561805534101 jng
Image Ratails

Titla : Contamacrary Art Instalations Adorn Shropshire Countrvada Data : 09/12/2005
Descriotion : LY 3HAM. UNITED <INGDOM - DECEMEER 09: A conternporary art nstzllztion o a dead Oak tree covered in red fabric adoms
the [nglat countresde cn December 9, 2005, in Lydaem, Shropshire, Cngland. The waork of at near the Cnglish/Welsh boder ia the
creation of loca artst Pailipa Lawrence who statec that ste has spent 1000 G3F on the materaltc cover the tree, and that the main poirt of
the installsticn is to Mk pooplk smile, The project invohves covering cne tree ncoch of the old Welsh soartizs. Tha trees are coverce for sic

]

Record displayed in brief and detailed formatshie EIG user interfaces.

The concept of a light box can also be seen in Hid@ger the alternative nameAibum.
Multiple albums can be managed by one user. Talkbsens are persistent across sessions.

6 Seehttp://edina.ac.uk/eig/




Education Media OnLine (EMOL)

The Education Media OnLinfeservice provides users with a web interface tocketr film
and video clips within seventeen collections. Hbaere is an advanced search page available
to make extra options and filters for searchinglalse to the user.

OO =R TN ES

Education Media OnLine e@ 0 e
Delivering film and sound online for UK Further and Higher Education

Standard Search Advanced Search LookupTerms Browse Collections Search History Help Exit

Advanced Search ] in [Allfields =]

] n [alfieds =]

i Limit by: Country of Production
;i prsin e

i Limit by: Duration Any =

i Records:1-3 ‘l

OO ENG)
Education Media OnLine e@@ L
Delivering film and sound online for UK Further and Higher Education

Lookup Terms  Browse Collections Search History Help Exit

Title: Three Dimensional Vortex Flows Behind Cylinders with End Plates.
Smoke-Wire Method

Page loadd

method. Twa vartex frequencies|
3ing stroboscapic lighting. Different length diameter
I behaviour of the current fie is shawn. This fim s in sk

Knawledge and Media GmbH
Detlew (Bzrin)

‘Sagment 1: Faotsge of the Sieges

Search screen and record displays in the EMOL urgerface. The content offered in this service is
film and video clips, but it is illustrated withthe user interface by sample data, in this cadke sti
images.

Presenting different types of media
All three of the interfaces described search ctibes of a single content type. The VSM

Portal will have the task of enabling the useradqrm federated searches across (to a certain
extent) collections containing still images, movjigtures and sound.

7 Seehttp://www.emol.ac.uk/




To avoid difficulties arising from mixed media,téling will be provided to allow the user to
focus on a particular media type if desired. Whaesearch is performed across multiple types,
use of clear icons such as:

IR AR N

can give visual clues to the user concerning mggies. These can be provided at both the
collection and record level. Similarly, rightsues can be indicated using a system similar to
Creative Commons (even if this particular systemoisused) whereby rights of use are
indicated by icons, such as:

ICICIO

2.4 Involving users in prototyping and testing
Paper prototyping

“Paper prototyping is a variation of usability tésg where representative users
perform realistic tasks by interacting with a papersion of the interface that is
manipulated by a person ‘playing computer,” whogioeexplain how the interface
is intended to work®

Paper prototyping has been used as a design &l thia early 1990s and companies such as
IBM, Digital, Honeywell and Microsoft have integeat the method into their development
processes. EDINA has used paper prototyping wheigiiag new interfaces for Education
Media OnLine and Education Image Gallery. The itssafl the paper prototyping were used to
inform the designs before any programming of therfaces had begun, thus avoiding
mistakes further into the design process which dael potentially more difficult to rectify.
Users enjoyed the paper prototyping method and e@rdortable with the technique once the
fundamentals were explained to them.

EDINA is confident that by using paper prototypiengd other such participatory design
techniques that there should be little or no caofubetween media types in the VSM portal.
These methods allow issues like this to be adddesisan early stage.

Information Visualisation (1V)

The JISC Information Visualisation Foundation Stg@entre for HCI Design, City
University) was read by EDINA staff. The field of IV cleadjlows for some innovative ways
of presenting search results and information tosuaed EDINA will consider this when
designing the VSM portal interface. This is indiica of the growth of relevant work emerging
from departments of informatics and computer s@enthe mspace work is also highly
relevant.

8 Snyder, C (2003) Paper Prototyping: The Fast arsgf By to Design and Refine User
Interfaces (Morgan Kaufmann Series in Interactieefinologies).Morgan Kaufmann, Paperback,
ISBN 1558608702.

® See http://hcid.soi.city.ac.uk/research/Jisctwolht
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Under the "Study of Current Practices" sectiorhefffoundation Study, participants pointed
out that a number of technical difficulties mighéke the incorporation of IV in their services
difficult. These included data limitations, spec#ily the constraints of metadata. At this
stage we cannot determine the constraints metatiatalace on visual representation of
search results in the VSM portal.

The Foundation Study recommends the use of DynaaragpZooming for portals. EDINA

has considerable experience with online mappingnelogies and runs the world’s largest
academic online mapping service, Digimap. As ti&WPortal will contain visual material it
may be difficult to avoid mimicking applicationsctuas PhotoFinder and Photo Mesa as the
Portal is likely to show thumbnail type results miust be noted that the Foundation Study
includes various Windows desktop applications, Whievitably offer greater functionality
than is possible within a web portal that is caised by HTTP, bandwidth, server loads and
web browser capabilities.

The Executive Summary of the Foundation study stdienere are a number of usability
problems associated with the use of informationalisation, mainly with the users in
understanding the data and successfully usinge¢héc®’ It goes on to say thatServices
applying information visualisation should aim to keahe site simplistic as possiil&he
challenge of meeting usability requirements whiksating a visually stimulating Portal does
not go unnoticed and it seems likely that inroands IV technologies will be cautious to
begin with.

The GetRef service (discussed in Section 2.3) pesva degree of IV in the presentation of
search results. The user interface provides gtaprepresentation of search results, which
shows the user the relations between resultsthetsgparate databases that yielded results,
and brief and full displays of record metadatahisTorm of graphical display is not designed
to have an impressive visual impact, but rathenioance the usability whilst remaining
familiar to users of textual interfaces, and fuycessible to users with special needs. It was
well received and found to be intuitive during utsting.

User testing

EDINA also carries out usability testing of all newd amended user interfaces. The testing
takes the form of “walk-and-talk” observation obgps of end-users carrying out various tasks.
Engaging directly with end-users in this interagtimanner provides quick, deep feedback on
usability.

EDINA bases its methodology for this testing ort tieed by the Nielsen Norman group,
which carries out usability testing on behalf ajamisations throughout the world. Nielsen
Norman have carried out testing for many large wiggions, including BMW, Wells Fargo,
Sun Microsystems and Quicken (American personaitiiax software).

EDINA also considered community-testing prototypevice user interfaces via online
questionnaires prior to launch but, based on e&peeis testing Education Image Gallery (EIG),
decided that the Nielsen-Norman walk-and-talk ugghesting was the better method. Testing
by online questionnaires relies on people repotteg experiences after some consideration.
Such questionnaires cannot describe user behaaimlexperience as it happens. Direct
observation of users has the added advantageowefialf more members of the project team to
be involved in the testing process as observers.

Feedback from these tests is used to inform firmkwn the interface design and
functionality offered.

11



3 Demonstrator architecture

The VSM portal will be required to sit within thechnical architecture of the JISC
Information Environment (IE). The current thinkirag espoused by UKOLN and CETIS, is
that functions of interest to the IE community slidoe wrapped as services. Examples of
these include Athens (soon to be replaced by Shitijothe JISC IE Service Registhand

the various brokers and aggregators. When takennd®le, these services and the protocols
used for communication between them are the baekbbthe JISC IE.

Although the VSM portal may appear to be a singlwise to a casual user, it will in reality
consist of multiple software components each paiifiog specific tasks. Interoperability of
the different software modules or components vélittbe achieved by using a service
orientated model. As is the case with the JISGHEre will be functions deemed suitable for
use by other services and projects within EDINA @omain. For this reason the backend
software of the VSM demonstrator should be mods#ariand operate independently of the
technology employed by the user-interface.

If a component is already developed and in usetlzer@ is an established means of
communication, such as Z39.50, then it will be denfo continue to use the existing
protocols. For any service or component yet todaelbped for the portal, interoperability
will best be achieved using the Simple Object Asde®tocol (SOAP). This is a pragmatic
decision and is in keeping with current thinkingioteroperability; it is no coincidence that
the Fedora object repository has a SOAP API. SCadthe great advantage that the
language of implementation of the calling servicenodule is unimportant so long as it
supports XML messaging. Most modern languages paekages that assist with the
creation and ingest of SOAP messages. EDINA hasreqze of their use in both the Java
and Perl languages.

10 See http:/liesr.ac.uk/
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A service oriented view of the proposed architexfor the portal is illustrated as:

S0AP 1 MRWL

Postgres Pears [Zebra

3.1 Search services

The main function of the VSM portal is to find obje of interest to the end-user from a
multitude of resources. There are two broad apesto searching such resources. They
may be searched in a distributed manner, commeféyred to as federated searching, or the
remote data may be harvested in order to creadpyaaf the data suitable for ingest into a
local database.

The searching service or broker will be requireddonect to multiple remote resources and
transmit (and translate) the user's search onreaclirce. Such transmission will typically be
performed by a broker using existing remote seargchrotocols such as 239.50 or SRU/W.

Once a federated search (across remote and Idedled®s) has been initiated, the VSM
portal broker will need to manage these multipleneections whilst their respective searches
are being performed, and also to keep the userysador portal) informed of progress.
Experience from other federated search projectgesig that this live progress information is
essential to contain the user's expectations. ppkcation server may not necessarily be
aware of whether the resource that is being sedrekists within the local domain (has been
harvested) or is located in the wider JISC IE, @eptially out with the JISC IE (not shown
on the diagram in Section 3). The broker simplyjaes an API to the consuming
application and handles all the complexities ofgbarch operation.

Results from federated searches are likely to tuerred in multiple formats and schemata. It
will also be the broker service's job to transthtse into a common format, probably based
on a Dublin Core XML scheme, so that the applicatierver only has to deal with the
presentation of the data rather than the contdnig. Will make it simpler to customise output
to the calling user agent, whether it is a brovesean external connecting portal.
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Federated searching will be supplemented by hangest resources. A harvesting approach
could be used in cooperation with the end resouroeder to build a local copy of the
database from retrieved metadata. This can beathtbrough standard harvesting protocols
such as OAI/PMH. Whilst using standard mechanismsf sis OAI would be desirable (in
order to reduce complexity and minimise procedacdlvity) it may depend on the existing
capability or resource-commitment of the end-resesrprovider as to which approach they
are willing to support. A harvesting server will aeecessary component of the VSM
architecture even though the application servdrneier directly call the harvesting server. It
will be invoked by administration tools as requitedupdate the local databases.

3.2 Repository service

The provision of a repository service within theN $ortal is being considered. This would
be a place where individual's multimedia objectsld¢ e deposited if there were no other
collections where they might more usefully sit.

Whilst not technically difficult to implement suehrepository (there being existing software
for this purpose) and to build a depositors' irstegf other issues would need careful
consideration such as rights of access and usepafsited objects. Moderation of these
objects would also be necessary for reasons vafgongtechnical limitationsd.g.file size

of deposited objects) to copyright violation angegbsuitability. Such moderation might not
necessarily mean full-time monitoring by VSM powrtdff, but could be community driven if
this is deemed acceptable.

3.3 Bulletin board/annotation service

Content relevant to the portal's user community mdinly be delivered by the application
server to a browser within the context of the gsrawvn web interface. This will consist
mainly of bulletin boards for discussions at aediion level, and other pertinent topics.

The bulletin board service can also be employea\a=hicle for user annotation and reviews
of individual multimedia objects found through tige of the portal's search service. These
annotations will be held separate from the objesétadata (which is necessary if such
metadata is held remotely).

For this approach to be effective a system of umidgentification of objects will be required
to link the correct annotations to the correct objeetadata. Such collation of object
metadata with object annotation would mainly bertrgponsibility of the calling application.
Having located the metadata for an object the agitin server would request information
about the object from the annotation server usingique object identifier.

The bulletin board, or annotation service, may hailgdy across multiple EDINA services.

To enable other services to make use of any desdlfgatures it will be necessary to choose
some bulletin board software with a SOAP API, oradlep a SOAP API to call the native
interface of the bulletin board.
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4 Demonstrator Software

No one software package has been identified thatdvoeet the wide and varied aspirations
for the VSM portal. Any software components toused to build the portal should be able to
communicate with other components using open potdé@nd accepted metadata standards.

Both commercial and open source software comporagatsuitable if they meet the
necessary user requirements and support open sandaée components evaluated during
the scoping study differ substantially in utilitpydascope. Some perform very particular roles,
such as the GNU Image Finding Tool (GIRfIp://www.gnu.org/software/gift/gift.ntmh
content based Image Retrieval system). Other softpackages, such as the Index+ software
created by System Simulation Limitédare capable of delivering more substantial aspafct
the portal including interface hosting, metadatgragation and cross-searching. The focus of
the software evaluation during the scoping studylieeen on software which is capable of
hosting the portal rather than the software modwlgish may be necessary to meet specific
aspects of the user requirements.

To assist with the software evaluation, the usguirements that had implications for the
choice of hosting software were extracted fromuber requirements findings and are
commented on below. It should be noted that soraenegiuirements have no impact on
software choice; rather they are specific to thegieand presentation of the user interface. In
addition there are general software requirementshwielate to desirable features of the
software viewed from the perspective of the devel@nd system administrator.

Conclusions drawn from the evaluation

Our view is that an approach based around operesaomponents is the most suitable
option, with OCLC SiteSearthas a fall back. There are risks associated veithgua variety

of products, some of which may be unknown, and lvhiay interoperate poorly even in
cases where open standards are supposed to b inEBINA developers have experience in
such matters, however, and such problems are netgarily any more serious than those
inherent in proprietary products: namely, that keheonstraints are found, these are likely to
become apparent late in development when no atieena available, and the finished
service then lacks function which were requireading to the original specification.

Open source components that we consider to bebkuitandidates are described in Section
4.2.

4.1 Summary of Options Appraisal

Selecting the software for hosting the portal hesnba challenging exercise. Many products
thought to be potentially suitable were immediatiisregarded due to issues as simple as
cost or limited operating system support. Five patsl were considered in detail. A
description of each follows including a brief sunmnaf their applicability.

11 See http:/iwww.ssl.co.uk/
12 see http://opensitesearch.sourceforge.net/ddpstree/main.html
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Option 1: OCLC SiteSearch
Overview

A highly customisable product originating at OCL©w available as open source. EDINA
has substantial knowledge of using SiteSearcthf®ptovision of online national
bibliographic and multimedia services. It has ativiidred architecture; the mark up
presented to the user is generated through thefistatic and dynamic HTML created by a
front end web server. Dynamic content is created/bat are referred to as gadgets (Java
code snippets with access to the server side ARlpaechnology similar in nature to Java
servlets. (A disadvantage of this is that the HT@$ponse is buffered, i.e., the server will not
respond until the entire web page has been rendiiedinders provision of features such as
“live” feedback to users during distributed seascheThe front end tier communicates with
the database tier using the 239.50 protocol. Tkigvace can be configured to search local or
remote databases so long as the database seceenpsiant with the Z39.50 protocol.

As SiteSearch is implemented in the Java progragnhaimguage it can make full use of the
class libraries provided by Sun. However, it iglatively old implementation and although it
is now Open Source it does nhot now have a largeassemunity. Further development of the
product to satisfy the functional requirementsasgible; however it was intended to provide
a customizable web interface for searching datgpatitnie with various bibliographic data
standards which has been readily extended to acodame multimedia content, rather than
the starting point for the development of a multilagportal. Nonetheless, it has powerful
text indexing and searching features (in particidapport for the boolean and proximity
operators) that do not feature in other productsstmotably Fedora; it also accommodates
remote searching.

The most significant drawback with SiteSearch & thwas designed with a particular task in
mind, but not designed to be expanded in the wagtswould be foreseeable for the VSM
portal. Without substantial development, it woh&ldifficult to integrate other components
to provide additional areas of functionality (egpository by Fedora, Bulletin Board by
YaBB etc.). The consequence is that a demonsipattal built around SiteSearch would
not provide a seamless transition to the portafdthiservice, nor would it engage with other
functional areas.
Benefits

Can be customised

Experience at EDINA

Open Source eliminates risks from licence costdatvéity

Good text searching

Distributed search capability

Drawbacks
Buffered HTTP response
Little support from open source community

Not “progressive” beyond portal demonstrator
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Risks

Risks are very low. The product is well understaott thoroughly proven in a service
environment. There are restrictions, and the desidghe portal may be constrained in some
areas, but these issues are understood by EDINfasiz can be taken in account at the
design stage.

Option 2: SPP (Subject Portals Project) software
Overview

The software package developed by the JISC-fundefk& Portals Projettwas designed
to allow federated searching within the facultydeRDN (Resource Discovery Network)
hubs.

Whilst it would be pleasing to reuse this softwaaekage, its suitability for the task is only
partial since its remit did not include specifimbdéing of multimedia objects. It also has a
framework that doesn't allow certain functionatiat would be desirable (specifically
unbuffered HTTP responses). Anything more thanmmahadaptation of the user interface or
backend of the SPP software would diverge fronptiekaged “product” that is used by the
RDN hubs, and so any perceived benefit in ternsipport and product upgrades would be
lost. For these reasons the SPP software wasungigx in detail.

Benefits

Reuse of JISC project code

No risks from licence costs/availability

Drawbacks
Buffered HTTP response

Would require too much adaptation to satisfy alldse eliminating the principle
benefit

Risks

The risk of using this software is the unknown depment effort required in developing a
variant suitable for the VSM portal. This may bitigated by cooperation from SPP
developers. Overall, it presents greater riska BigeSearch without appreciable advantages.

Option 3: Fedora (object repository)
Overview

Fedora is recently released repository softwarelvhas been noted for its powerful and
flexible digital object management system. It appéa be an obvious tool for development;
the documentation from the web site describes Redehaving a service oriented
architecture with support for web services. Thipriscisely the architecture on which the
JISC e-framework is based and which will potentialso aid institutional embedding. It also
provides support for locally held objects whichereince remote content. Much of the
material hosted by the portal will have such chiaréstics; the metadata will have been

13 See http:/iww.portal.ac.uk/spp/
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acquired by harvesting but the digital object wibst likely be remote. This is a strong
argument for using Fedora as hosting software.

However, the documentation also states “the cuseatch interface is somewhat primitive
and was designed to provide a rudimentary meassaithing the Fedora System and Dublin
Core metadata”. This is in contrast with the regjuients that the portal must have a powerful
text searching capability. It also highlights a meerious deficiency of the software for
acting as the core portal engine: although Fedouadoubtedly a superb object repository
tool, it will require a substantial amount of tinzedevelop the features needed for a portal.
Interaction with the repository is achieved usiogrfAPIs, two of which are for managing
objects, and two of which are only for object asc&ach of the management and access
APIs has a lite version (using the REST URL synamg a non-lite version (which have
SOAP interfaces).

EDINA installed the latest beta version of Fedanaassessment. It was surprisingly difficult
to configure (even with the simplest security mpdahd was supplied with its own dedicated
Tomcat application server. This is unusual. MostJaeb applications are provided in a web
application archive (known as a WAR format) anid iaissumed that the installer has their
own preferred application server on which to indgtam. It is a reflection of Fedora's
complexity that the implementers supply it in sadashion.

In addition to the application server and a Javava@aelational database, the Fedora software
includes a Java Swing client for installing demaatgtn objects (also supplied) into the
repository. Most of these failed to load due tat@so factors, but this assisted the project
team in understanding Fedora, and its intendedlusés established that the portal should
provide a repository role then it could make usthefFedora framework (using the hooks
provided in the APIs), but it is very unlikely thHaédora could, in the 'out of the box'
configuration, act as the core product for the tigyment of the portal. We believe this to be
a generic issue applicable to most object repasgor

Benefits

Flexible digital object repository

Service oriented architecture ideal for integratiiith other products required to
create a portal

Excellent harvesting (OAI/PMH) support
Open Source eliminates risks from licence costdatvéty

Drawbacks
Lacks tools for providing user interface (mark s@ssion management, etc.)
Lacks serious text searching capability

Lacks distributed search capability
Risks

Fedora is not straightforward to install or use.nitigation a substantial user community is
becoming established (including other projecthaHE community with which cooperation
may be expected), and ongoing development anceraént of the product is a reasonable
expectation. Importantly, the open architecture maputation for flexibility is encouraging,
as this reduces the risk of encountering unacckptaimstraints late in the development
process.
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Option 4: Java or Perl application service with Op@ Source components
Overview

EDINA has considerable experience of developingmerapplications which are reliant on
Java and Perl application servers to provide thueitime environment through
implementation of services such as DigiMap and3tagistical Accounts of Scotland. EDINA
has investigated the use of an application senvar as Tomcat (for Java) or Apache::ASP
(Perl) to act as the framework for hosting the Ofearce components required to build the
portal. Each component would provide one or morneffeatures required of the portal.
Developing each component with a simple SOAP ARlldi@rovide a pluggable
architecture.

Provision of a simple SOAP API has the further adlage that the mark-up (returned for
displaying in the user's browser or other rendegingine) will be generated by the
application layer, and not by any of the variousiponents; these will supply data rather than
presentation specific information such as HTML talgse component model will be reliant
on a well defined identification schema to asserablldata relating to each VSM object.
Benefits

Ultimate levels of flexibility

Experience in major components at EDINA

Open Source eliminates risks from licence costdéhidty

Good text searching available from open sourceymtsdoroven in EDINA services

Distributed search broker can be constructed frpenaource products proven in
EDINA services

Harvesting support available from open source prtsdu
Bulletin Board functionality (review, comment, dission) available from open
source products
Drawbacks
Development effort will be required in some areas
EDINA does not have experience of every componesuired

Risks

Development in areas new to EDINA staff involvesemainty: capability of products may
not match descriptions, robustness in service enment may prove inadequate, and time
scales are harder to estimate. In mitigation,NED$taff have experience of a good range of
major components, many of which are proven in diserenvironment; there are several
options for nearly all components should the fifsbice prove problematic; and the track
record of this approach within EDINA has been godtie flexibility of this approach
substantially reduces risks of encountering unaetd constraints late in development.
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Option 5: Index+
Overview

Index+ is a product of System Simulation Limitedwas successfully used by SCRAN to
host the PIXUS image portal, and has found manjicgijons in the library and museums
sector and beyond. What makes it so suitable itgpatibility with the predominant
standards in the area of information retrievafais full support for the OAI harvesting
protocol and distributed searching using Z39.50.

EDINA worked with System Simulation to install tRE&XUS implementation of Index+ on
one of the Sun Solaris servers used by EDINA. Tijeabive was to allow EDINA to work
with the software, examine its architecture aneiheine whether it was sufficiently
extensible to meet requirements which go beyonddaeching of harvested and distributed
data.

EDINA has reservations about use of Index+ inuitgsent form for the long term
development of the portal. We do not envisage aoklpm with the architecture of the
software; it will scale to meet anticipated demantifurther functional developments may be
hindered by the scripting language (called IPI)dusg the software to generate dynamic
content compared to the Java and Perl programranmgubge (available from JSP and
Apache::ASP pages respectively). It also lacksathikty of these technologies' to connect to
relational databases for the storage of user irdtion.

An alternative to using Index+ as a fully integchpgoduct would be the use of IndexBridge,
the “back end” software. This would provide theecfunctions including harvesting and
distributed search, and permit EDINA to develogsarunterface from open source products.
This would be dependent on the Java and/or Ped pRivided, which are acknowledged to
be not as comprehensive as the native IPI interfadde project would be dependent on
Systems Simulation to conduct the extra developnveni.
Benefits

Proven capability in PIXUS project

Good harvesting support

Distributed search support

Easily customised for “look and feel”

Extensible and scales well

Drawbacks
As a fully integrated product, Index+ does not jewall required functions
Lacks service oriented architecture for integratieitn range of open source products
Costs and risks associated with licensed product
Risks
The core product is proven, robust and scales a@értain level of functionality would be
achieved at low risk. On the other hand it isciegr if other components can be integrated,

and additional development would be required bye3gs Simulation. This carries the risk
of finding constraints late in the development s
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4.2 Inventory of Open Source components

Here we provide details of open source componehtshAEDINA staff are aware of, and
which are likely be deployed in our recommendedaagh.

This table takes the components required for tmapand identifies the open source
components the project is proposing to use. Tasores for choosing each, together with
risks and backup options are described. For seamgpaonents there are more than one
option; the final selection would be made earlgévelopment, and would be based on our
assessment of how well that component is likelytegrate and planning considerations
(availability of developers, skills sets, etc.).
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Component

Software choice

Justification

Risk assassit

Backup

User interface
(option 1)

Apache::ASP

http://lwww.apache-asp.org/

Offers fast and easy
development, and is extreme
flexible. Several staff have
experience, and many more
have key skills (Apache, CG
Perl) to learn this package
quickly.

Extremely low: deployed
lyithin EDINA, robust in
service environment and
scales well. Good spread of
skills across staff.

Two very low risk options.

User interface
(option 2)

Apache Tomcat

http://tomcat.apache.org/

Several staff have experienc
and many more have key
skills (Apache, Java) to learn
this package quickly.

ez xtremely low: deployed
within EDINA, robust in
service environment and
scales well. Good spread of
skills across staff.

Two very low risk options.

Database: metadata hosted
the portal

Xebra or Pears

http://www.indexdata.dk/zebra/
http://www.oclc.org/research/softwar
elpears/

Both options provide
structured text indexing and
retrieval. Both are fast and
scale well, and provide
powerful and flexible text
search capabilities.

Extremely low: both are
deployed within EDINA,
robust in service environmen
and scale well. Several staff
are familiar with each.

Two very low risk options.

t
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Component

Software choice

Justification

Risk assasat

Backup

Database: user data
(option 1)

Postgres

Fast, flexible and robust
relational database.

Extremely low deployed
within EDINA, robust in
service environment and
scales well. Many staff are
familiar with SQL databases,
several specifically familiar
with Postgres.

(2]

mySQL would be suitable; thi
is also deployed at EDINA in
service environment; also a
second option.

[s})

Database: user data
(option 2)

Text files

Fast and robust. Not as
powerful as a relational
database, but very simple wi
reduced overheads and
dependencies. Likely to be
preferred to relational
database at least in the first
instance.

Extremely low. Only risk

thtage that maintenance and
management of the data wou

better option.

would be discovering at a lateabstracted, allowing the stora

make a relational database th@atabase) at a later stage.

The access layer would be
ge
to be replaced with an

liternative (e.g. relational

Distributed search broker
(enabling multiple concurrent
searches; non-blocking, even
driven)

GetRef broker

t

Developed for the GetRef
project.

Moderate to Low. This
software has been in use
throughout the project and
pilot service. Not proven to
scale to extreme loads in
service conditions.

Net::Z3950::Z00M can act as
a broker.
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Component

Software choice

Justification

Risk assasat

Backup

Harvester
(option 1)

Two CPAN packages:
HTTP::OAl::Harvester
Net::OAl::Harvester

Also SourceForge package:
OAI2::Harvester

http://search.cpan.org/~timbrody/HT
TP-OAI-
3.13/lib/HTTP/OAIl/Harvester.pm

http://search.cpan.org/~esummers/O
Al-Harvester-
1.0/lib/Net/OAl/Harvester.pm

http://oai-
perl.sourceforge.net/doc/Harvester.h
tml

products will perform the
required function.

Documentation suggests thedeow. These packages have

not been used at EDINA, but
are from reputable sources.
OAI/PMH is known to be a
relatively simple protocol so
faults are not likely, and ther
are three options to try if
necessary.

D

Coding an OAI/PMH client
locally should be relatively
easy, using proven SOAP
packages.

Z39.50 support in Perl

Net::Z3950::Z200M
http://zoom.z3950.0rg/api/

Abstract Perl API supporting
Z39.50 and SRW. EDINA

with the author.

search and retrieval with bothwhich underlies many

staff have a good relationshipThe author is well regarded

Low. Based on YAZ toolkit
packages used within EDINA

and responsive to queries an
requests.

Net::Z3950 Perl package
(already widely used at
EDINA).

d
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Component

Software choice

Justification

Risk assasat

Backup

Z39.50 support in Java

JAFER toolkit

Implementatibia
compliant Z39.50 client and
server in Java.

Low. Successfully deployed
in EDINA projects including
CREE (GetRef JSR168 portl
implementation). Widely use
in the community.

JZKit provides an alternative.
Not used at EDINA before.
et

d

SRW support in Perl

Net::Z3950::Z00M
http://zoom.z3950.0rg/api/

See Z39.50 support above.

See Z39.50 support abov

eCoding SRW client locally
would be reasonable, using
proven SOAP packages.

SRW support in Java

JZKit2
http://developer.k-int.com/jzkit2/

Documentation suggests the
product will perform the
required function.

Moderate. We have no
experience of this package,
though it is generally well
regarded.

Coding SRW client locally
would be reasonable, using
proven SOAP packages.

SOAP support in Perl

SOAP::Lite

http://soaplite.com/

Fast and simple developmen
of SOAP services.

tLow. Used in several EDINA
projects; some minor
problems (handling SOAP
types in a weakly-typed
language) that have been
overcome.

None identified at the current
time.

SOAP support in Java

AXIS

http://ws.apache.org/axis/

Powerful toolkit for fast
development of SOAP
services.

Low. Used in several EDINA
projects; some minor
problems that have been
overcome.

None identified at the current
time.
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Component

Software choice

Justification

Risk assasat

Backup

Authentication:
Shibboleth

Athens

Locally registered users
IP address checking

EDINA already has software fc
these mechanisms, deployed i
Java and Perl based services.

Already available and tested.

n

None.

Not applicable.

Repository

(for content deposited by with
the portal, i.e. not held in
accessible collections
elsewhere)

Fedora

Well regarded product,
reputation for flexibility.
Documentation suggests
features are suitable.

Moderate to low. We have n
experience of Fedora, thoug
we have had contact with
projects who have deployed
successfully and who
recommend it.

havailable. Dspace has been

@®ther repository packages ar

deployed by colleagues within
ithe University; may be less
flexible than Fedora, but
should be a reasonable and s
option. Ultimately, a specialis
repository package is not
needed to host content.

afe

—

Bulletin board

(to provide repository for
reviews of content, with
capacity for discussion)

YaBB, E-Blah and lkonBoard i
Perl; MVN in Java.

http://www.yabbforum.com/

http://www.eblah.com/

http://www.ikonboard.com/

rBulletin board systems using
preferred languages.

Moderate to low. We have n
experience of these bulletin
boards. Installing,
customizing and manging a
bulletin board is definitely
possible; the risk would be in
failing to integrate it closely
with the user interface, which
would require an API.

dn the unlikely event that none
of the several Perl or Java
based options prove to be
suitable, phpBB is a widely
deployed product that is known
to have the appropriate
capabilities. Using php in
addition to Java and/or Perl
would not be our first choice
but would not present great
difficulties.
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Component

Software choice

Justification

Risk assasat

Backup

Content based image
recognition (CBIR)

GNU Image-Finding Tool
(GIFT), and Perl MRML client

http://www.gnu.org/software/gift/

http://viper.csse.monash.edu.au/~da
vids/cgi-
bin/PerlMRMLClient/PerIMRMLClient
.pl

Documentation and online
demonstration suggests the
product will perform the
required function.

Moderate to high. Live
assessment is required. The
risk of failing to incorporate a
functioning CBIR system is
relatively low, but it is not
clear that it will provide a
function that is regarded as
useful by the end user.

None identified at the current
time.
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The design model included in Section 3.310 of thierhal Project Investigation Report for a Visuadl Sound Materials portal has been annotated to
give and indication of where the major open sogmaponents would be deployed:
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5 Development timetable
The timetable indicated below is based on the maigPhase Two start date. Month 1 = the demonstséat date.

5.1 Phase 2 Demonstrator Timetable

Month 1 2 3 4 5 6 7 8 9 1( 11 1p

Continuing Scoping Study Workpackages

1. Legal issues arisingdntinues from Phasé 1

2. User Interface revievdéferred from Phase)1

New Workpackages

3. Content negotiations and draft collections etyat
(started during Scoping Phase)

. Design & evaluation

. User interface design

. Version 1 Demonstrator and initial testing

. Usability testing

. Institutional embedding*

. External evaluation

10. Version 2 Demonstrator

11. Further scoping (as required)

12. Preparation for pilot service

13. Final Report

(N O~

* with project partnerdUniversity of Hull, Glasgow Caledonian UniversitgcaSt Helens College
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5.2 Projected Pilot/Full service timetable

D

Month (from demonstrator start date) 13 14 15 16 17 18 19 20 2] 2P 23 2

Apr May | June | July| Augl Sep Oct Nov Dec JarFeb | Mar

Pilot service Full service

1. Engage with pilot/full service user community

2. Pilot testing
3. Continue collection development
4. Refine/test design for full service

5. Implement/evaluate changes to portal

6. Preparation for full service
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6 Metadata matters

We examined the issue of metadata from two impbparspectives. The first was the
availability of metadata and of mechanisms by whightent providers expose their
metadata. Secondly there are considerations afdatt schema.

6.1 Metadata access mechanisms

The possible mechanisms for providing access tada¢d can be broadly divided into two
categories:

1. Search and retrievdfom remote servers (or "distributed search" wapplied across
a number of collections). This involves a quegnirthe VSM portal to a remote
server each time an end user submits a search, @netyetrieval of records as the
end user views the results. Z239.50 and SRW arelitieus candidates. Z239.50 is
more widely implemented at present, and realidtiche VSM portal would be
obliged to support it. SRW is a modern SOAP-basetbcol, but not yet
widespread; the VSM portal should support it ancbemnage its use where content
providers are considering developing their servioesdd search and retrieval
functionality.

2. Metadata harvesting This involves collection of metadata from remseevers on
some schedule, and the creation of a local datalisee metadata are aggregated in
advance, there is no need to connect to remotersamhilst a user searches
collections and views results. The Open Archivesative OAI/PMH is the clear
choice for harvesting, and this is widely suppotigdepository software.

Harvesting could also be achieved oradrhocbasis if the content provider agrees to
provide a suitable metadata file (XML, SGML, delied text or similar) on a regular
basis. It must be noted that OAI/PMH greatly rextuthe administrative work of
arranging and monitoring metadata exchange, asitno bearing on the quality or
utility of the metadata received by the portal.

The choice of mechanism that should be recommetalé negotiated with) content
providers will depend on a number of factors:

Size of collection In general, small collections are better caneislfor harvesting,
simply because of the logistics of downloadingjdating and loading large
quantities of metadata on a regular basis. Theobviously no hard definition of a
"small" collection, but a rule of thumb would beeonith less than around one
million records. Many (and possibly most) collecs are likely to be "small" by this
definition, and suitable for harvesting.

Number of collectionsDistributed searching can be effective, but dussscale well
to very large numbers because of server loadsssug$ connected with user
interface design. Again there is no hard definiiodd acceptable numbers, but
searching and retrieving records from 10 remoteesershould present little problem,
but 50 would probably be too many. If necessaig/¢buld be mitigated by a user
interface design which restricts the number ofesztlbns a user may search
concurrently. Nevertheless, it would be advisdébi¢he VSM portal to minimize
distributed searching and employ it only when hsting cannot be used.
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Licensing issuesHarvesting involves making a local copy of dextion's metadata,
and the content provider may not be willing to peétinis. By contrast, search and
retrieval mechanisms only involve accessing a fevords (as many as a human user
is likely to read in one session) at one time. 0Alss search and retrieval is a “live”
process then access can be controlled and if regesghdrawn at any point; access
to metadata that have been harvested can no lbegantrolled by the provider. If
this is a problem, it may be possible to negotilateuse of a subset of the fields in the
metadata record, so that the VSM portal is nottiarga database of equal value to
the original; however this approach assumes a nbptevider would be willing to
implement a harvesting mechanism whilst also bewxgjile to the principle of
harvesting, which seems an unlikely scenario.

Software issuesA content provider using repository software i®likto support
OAI/PMH already, or at least be in a position td #ois with minimal effort, since
supporting harvesting is generally regarded agefcmction for a repository. Other
content providers may use a classic database syst#rspecifically designed or
configured as a repository, which may be more yikelprovide a search and retrieval
protocol. To pick two open source examples, useFedorawill easily be able to
support OAI/PMH* whereas users @ebrd> can support Z39.50.

6.2 Metadata schema

Content providers are likely to use a variety otadata schema, some of which may not be
based on standards. Where standards are usezlidlzso considerable scope for
heterogeneity; for example where Dublin Core igubere is no guarantee that any two
providers even of similar content will use any gifeeld for comparable metadata. There is
probably little prospect of content providers tfansing their metadata to fit any common
scheme that may be suggested by the VSM port#d. plobable that each content provider
will need to be considered on a case-by-case basis.

The VSM portal will require some sort of commonextte for the metadata used in a cross
search.

1. Dublin Corée?® provides a useful scheme for descriptive metafdata wide range of
content types, and is widely deployed. It has pdowseful in PIXUS. It lacks the
capability for describing complex objects, for exgenmoving pictures divided into a
number of segments.

2. The Metadata Encoding and Transmission Standard@fEprovides
administrative and structural as well as descripthetadata. Dublin Core may be
used as descriptive metadata with METS, so thame incompatibility between
using Dublin Core and METS. On initial investigatj METS should satisfy the
requirements of the VSM portal.

3. MPEG-21 This provides a framework for “multimedia deliyeand consumption”.
Compared to other standards, rights managemeitdas gonsiderable attention; this
could be of great value if the VSM portal were toyide access to other providers'

-

4 See http://www.openarchives.org/OAl/openarchivesol.html

15 see http://www.indexdata.dk/zebra/

5 See http://dublincore.org/

See http://www.loc.gov/standards/mets/

See http://www.chiariglione.org/mpeg/standard€gi@l/mpeg-21.htm

=
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content, enabling the relevant rights statementetattached to the data. Bearing in
mind that this scenario does not seem likely attiveent time, and that widespread
implementation of MPEG-21 may be a few years away,not a likely candidate for
use by the portal at least in the first instangdull investigation of MPEG-21 and
the implications for the JISC Information Environmhare beyond the scope of this
project.

The Education Image Gallery (EIG) and Education idéhline (EMOL) services also
engage with metadata schema created by the cqrteriters. The metadata in EMOL does
not comply with any recognised schema. It was eckby the British Universities Film &
Video Council (BUFVC)* to meet the particular needs of the moving pict@ed sound

files that they were digitising. However, a reqoient of the development and hosting
contract for the EMOL service was the provisiormahachine to machine interface
(specifically Z39.50). To provide this interface BNA had to map the metadata fields
supplied by the BUFVC to the Dublin Core elemenit Aéhough there are 15 elements in the
Dublin Core set, the metadata created by the BURME not rich enough to populate all 15
of those fields, but it was still sufficient to pide a remotely searchable target.

The experience of the PIXUS project is that Dullore is adequate for the task, at least in
the first instance. In any case it is almost itehe that the portal would need to map fields
before using ingested metadata; even in the eliahtiatching Dublin Core fields are used,
differences of interpretation will likely occur. nfeffort to prescribe a standardized metadata
format for ingest is likely to be less productie¢)east during the demonstrator phase, than
communicating with content providers to reach gprainderstanding of their existing
scheme and agreeing a suitable interpretationdery the portal.

For the VSM portal demonstrator we will initiallglfow the approach used by PIXUS, firstly
because this has proven to be effective, and sgcbadause this has been accepted by
PIXUS content providers and we would not wish ate additional work that may
discourage these providers from engaging with tB&\portal on the same basis as PIXUS.
The PIXUS Final Report stated:

We found that the simple Dublin Core schema waslyigffective in supporting the
cross-searching and decided to stay with it fordbeation of the project.

Following our initial implementation we will evalteathis approach and consider the benefits
of using METS to add administrative and structonatadata. However, we are mindful of
the findings of the PIXUS project:

Implementing a more complex metadata schema wdsddhave been hindered by
the diverse nature of the collections, resulting@me highly domain-specific
cataloguing.

We do not consider it likely that a complex schemilineed to be finalized in order to create
an effective demonstrator portal with a fully fupctuser interface.

19 see http://www.bufvc.ac.uk/
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7 Issues related to content, the portal audience anmbllections
policy

7.1 Merits of serving visual and sound materials from he same platform

Paragraph 15 of the ITT states thlaere is merit ... in serving both image and moving
pictures and sound media types from a single p@ittform. Paragraph 4 requires that the
feasibility of this assertion should be tested.IM&s plan has been to monitor technical
developments in the environment with referencéi®issue during the scoping phase of the
project and then to test it during the demonstrab@se; such testing will provide some
indication of the drawbacks and risks of so doihmpthing in the environment, to date, sheds
light on this issue. Popular services for discavgind using still images exist alongside
those for discovering and using time-based meb&ir integration has yet to be tested.

We would anticipate that among the drawbacks &k mssociated with serving both time-
based media and images from a single portal platfoay be the following:

Search results may appear unsatisfactory due twittevariety in metadata standards used
by different content-service providers;

Search results may be confusing due to differguegyof metadata available from different
content-service providers, e.g. one provider difisteges may offer thumbnails whilst
another offers only textual descriptions and a jg®wvof moving images may offer a series of
stills (which to a user may resemble thumbnails);

The value of different results in a results set mary depending on available infrastructure
and support at the user's institution, e.g. aftiigtn may have sufficient bandwidth to
download images but insufficient for moving pictsire

The apparent ‘relevance' of 'moving pictures' regdrin a results set may be lower than that
for still images due to the substantially lowerwok of moving-picture content available.

Communicating terms of use (permissions) in a ftirat is acceptable to users (i.e. a form
that users will actually absorb) is difficult whetese terms vary. Terms of Use vary across
collections in the same media type but even moiecsoss media types because the possible
types of use vary as well as the degree of restmiéinposed by rights-holders.

7.2 Audience for a VSM portal

The potential audience for a VSM portal for UK iy education includes all information
users in the sector; primarily students, teachedsrasearchers. As suggested in the Scoping
Study, this cuts across all disciplines, and thditional purposes of learning, teaching and
research. We also indicated that there were wasiet motive, corresponding to the
character of the material: as (real-world) obséowatas artistic expression and as scientific
expression. What we did not emphasise was tha@teitevhich these very same students,
teachers and researchers, although markedly stchlif age, gain experience in the use of
visual and sound materials outside the academioget

Most of the potential users represented in theglitee review use Google images and are
satisfied with the results. Lorcan Dempsey hagessigd recently that users in the Higher
Education sector value the same tools as thosa&leute sector, among them Google, Flickr,
and Amazon. He suggested that if the digitahlipwants to attract its users to library-
funded resources, it should expose those resotinaaggh the channels with which users
interact. 'The library needs to be in the user environmermt @ot expect the user to find her
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way to the library environmerff # %, Dempsey suggested that one reason for the kav ta
up of supply-side customisation and personalisaifions is that users are less interested in
manipulating resources within a supply-side enviment than in integrating them into their
own self-constructed demand-side environment. Usarg to be able to interact with a range
of resources in a uniform w&y This has been recognised by scholarly publishedsby

OCLC who now expose metadata through Google arttieivSM area, by Stanford
University which offers course content through i€arfsee
http://itunes.stanford.edu/about.hjml

When reflecting on user behaviour for a VSM poittegd perhaps useful to consider users'
motives in using Google and Flickr. The literatuegiew found that users value Google
Images for its breadth, simplicity, speed and efsecess (there is no need to log-in). It
does not necessarily give the ideal answer buillipive an answer and often that is ‘good
enough’. This concurs with a long history of resbaon information seeking; people
generally adopt the 'least effort' method and wiiile result is not optimal, it is satisfactory
and that is sufficieAt A 'good enough' result that costs little is mefficient than an
optimal result found through an extensive search.

Like Google, Flickr provides access to a huge va@uwhcontent but Flickr offers more than
Google Images; it is social software offering iatgion not only with content but with other
users and the content that those users add, suabsas It may be argued that metadata in
Flickr, created by users (i.e. the folksonomygssvaluable as a formal taxonomy created by
professional indexef$ Given that many projects generating content aet eontent-service
providers create little or no metadata, the useegged metadata on Flickr exposes content
that might otherwise never be found by users.

In a recent blog entry about selecting social safeifor teaching undergraduates, Alan
Levine®® suggested that Flickr is the ‘ideal candidateabse:

everyone has a personal interest in digital pheiolys,

the interface is fun and elegé7r,1t

it makes tagging meaningful [i.e. tags can be tisatirect searches on very 'soft'
criteria, e.g. 'tags created by Ms X make senseeto

it provides connectivity, discussion and sharing,

it raises the profile of creative commons,

2 Dempsey, L (2005) In the flow, Dempsey's weblog,J@ne 2005

Dempsey, L (2006) The (digital) library environntetlen years afteriadne,46,
http://www.ariadne.ac.uk/issue46/dempsey/

2 Dempsey, L (2006) Flickr and the library picturBempsey's weblog, 10 January 2006,
Dempsey, L (2005) In the flow, Dempsey's webloy,Jane 2005

Case, D. O. (2002)ooking for Information: a Survey of Research oioimation Seeking,
Needs and Behavioufcademic Press, San Diego, CA.

% wikipedia (2006) Folksonomyikipedia,http:/en.wikipedia.org/wiki/Folksonomy

Levine, A (2006) Narrowing on social software, CogBlog: Alan Levine's blog space for
barking about instructional technology, 15 Febr2496,
http://cogdogblog.com/2006/02/15/narrowing-on-sbsaftware/

27 These terms are insufficiently specific to infoarfunctional specification; Levine's expansion
on the term 'fun’ suggests that it refers to infaranguage.
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it has a larger selection of third-party tools apglications, and
it provides extremely useful functionality includislide shows and annotation.

With such a range of tools and functionality, LevBuggested that Flickr provides the ideal
starting point for students to learn skills thatyrba transferred to other social software
packages. He did not mention the volume of cordeailable through Flickr - perhaps
because it is such an obvious foundation for therdieatures.

The literature review for this scoping study sugegeéshat when an existing service already
meets their need (e.g. Google Images) users hagdneentive to look elsewhere. The single
common factor among popular services is volumepatent; without that users will not

invest the effort to learn to use the service anH iy they may be enticed to add value to the
service. This is a challenge to academic praatigeneral.

Flickr and Google Images already attract usemshatn; iTunes is beginning to include
moving images as well as sound. In UK tertiarycadion, still images are used (and are
often sourced from Google Images) and time-basatiarae under-used.

The features that may differentiate a VSM portahfrGoogle Images are two fold: first, an
academic context, and second clear copyright irdtion and terms of use (as evidenced by
the recent legal action against Google for breddwopyright in images). For community-
created content, Flickr offers a service that fBadilt to rival; a UK tertiary education space
on Flickr is a pragmatic solution. The space ttzet yet to be occupied by a compelling
service is that offering access to time-based madibthe tools and related services to make
best use of that content. If a VSM portal succeeddtracting potential users with the bait of
time-based media and associated services, thetopfgrto provide integrated access to still
images presents itself. The priority in the firsttance would be to secure agreements with a
sufficient number of content-service providersiofd-based media to launch the portal with
the critical mass of content (for some identifiedli@nce) required to ensure satisfaction for
early users.

The success of Flickr is due not only to volumeaiftent and audience size (global) but to its
approach to interoperation. During the demonatiaitase of the VSM portal there will be
development of portlet functionality for integratijmto end-user environments (such as
VLES). Inthe longer term it should also have blguAPI to facilitate the development of
tools and applications to maximise use of conteoéssed through the portal. Finally, the
portal should not be a ghetto for multimedia coptgrshould be built with the recognition

that users integrate text with still images andetipased media and with some knowledge of
the software in which these integrated resourcescalbe manipulated and used. Academic
context is key.

7.3 Demonstrator content

This is highly demanding, and is an area whereomsipility is shared with the JISC and its
advisory groups. It is an area in which criticalas of relevant content is important, as is
broad appeal; it is an area in which the acadeomaneunity has content to share and in
which commercial offerings are important. It isaxea in which there are key legal aspects to
comprehend and have effective means of commungasrpart of terms of use. Itis an area
in which content must be seen to have relevaneedademic endeavour.

We should note that policy focus upon content istmtent service provision. It is not our
intention that the portal demonstrator will be atemt service provider; nor will it be a
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repository, except in the case of community-gemerabntent for which no hosting solution
would otherwise be available.

In section 4.2 of our summary Scoping Report, weehadicated a need for more feedback
from end users and more experience with contenieseproviders to inform a collections
strategy. Although eventually, development mapbth top-down and bottom-up, in the
initial stages, we must identify suitable contemtvice providers and persuade them to co-
operate with the project.

In identifying an initial list of targets for theechonstrator phase, the project team sought
representation from different sectors and mediagygp as to surface as many issues as
possible -with regard to the business and technétationships between portal and content-
service provider. At the same time, we are awaaed critical mass of content is required to
satisfy a first-time user and encourage repeabtide portal; volume and breadth of
coverage for the targeted audience are importargiderations from the start.

Our investigation suggested that a service is Usefattractive to users only if it offers access
to a critical mass of content; specifically, theviee should invariably yield a result to each
search (even if it is not the ideal result). Fattreason, it would be preferable to launch a
service with a critical mass of content in spedifientified niches than with a shallow
offering to a broad community. During the demoaistr phase, it will be important first to
identify specific niches (e.g. subject areas) dauh tto focus our efforts on accumulating
critical mass in those niches with a view to atirarthe audience size that will, in turn,
attract further content-service providers. Witmpée user-populations (niches), we can
explore the expansion in use of time-based mediatamintegration of their delivery with
still images (whilst remaining aware that differeiser populations may ultimately vary in
this regard).

Selecting content for the demonstrator phase

In assessing the kind of content to be proposethétusion in the scope both of a portal
demonstrator in the short-term and of a portaliserin the longer-term, the project team bore
in mind:
In the absence of evidence of pronounced need &rnparticular subject
communities, the requirement for a balanced rafgelgect content at this stage.

The need for the portal to reflect broadly the beéaof media types - images, moving
images and sound - reflected in the current aailabline resources.

The need for content providers to be technologicafiature” in order to interact
effectively with a VSM portal.

The need to accommodate collections with varyimgseof use.

The need for the content to be appealing to usens both the FE and HE
communities.

The need to include projects as collections, palgity for moving images and sound
(such as NewsFilm Online and The Spoken Word).

The need for the content providers presented wittérdemonstrator portal to be of
sufficient range and quality to attract future eoritproviders.
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Contact with content-service providers during scopg phase

In our initial approach to content-service proviajeve described, in outline, the rationale and
plans for the project and the roles of JISC andNEDI We requested agreement in principle
and invited content-service providers to highligiitthis early stage, any initial concerns or
specific restrictions that they would seek to inmgos

Scalability and sustainability

We do not envisage problems of scalability in #ghhical domain, especially since the
approach is to side-step transactional cost.tiasearly to make sensible statements on
sustainability in the business domain. At this etage are developing policy and terms of
agreements; during the demonstrator phase, wenaitlitor the work required to engage
content-service providers, agree terms (basedmaodel agreement), configure the targets
and maintain those targets.

Issues to be considered in a collections policy

At this early stage, we would expect the followtndoe important in informing a collections
policy:
Are terms of use for this collection sufficientlgXible that the types of use to which
UK HE/FE wishes to put the content are permitted?

Is content in this collection in a format that nimyreadily used (and manipulated)
with software and tools (likely to be) in use in BHE/FE?

Quality criteria (e.qg. if collection consists opreductions, are these faithful
reproductions?) to be decided by editorial groupvbich different disciplines and
experts in various types of media are represented.

Is provenance for content in the collection clear?

What is the nature, format and quality of meta@atailable for content in the
collection? (Is it possible to conduct any kindheganingful search across content?)
Is the provenance of metadata clear?

What size is this collection, and are the metadagalable for harvesting or for
searching by m2m interface?

The challenge for the demonstrator phase is toigec portal with a depth of relevant
content and a portal commanding broad appeal.
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