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A bstract

Scotland, w ith its P arliam ent recen tly  re-estab lished a fte r 300 years, is  like ly  to see the 
deve lopm ent o f a ne tw orked  service to m ake e lectron ic  inform ation, learn ing  and  research  
m ateria ls  read ily  ava ilab le  to a ll o f  its  citizens as a key  a im  in the e a rly  p a rt o f the 21st 
Century. The new ly-crea ted  Centre fo r  D ig ita l L ib ra ry  R esearch 11 ' a t S tra thc lyde UniversityJ2! 
in G lasgow  a im s to be a s ign ifican t p la ye r in the p rocess o f m aking the vision a reality, whilst 
also con tribu ting  to in te rna tiona l research efforts  in  the area. B ring ing  the ne tw orked  service  
o f the future in to  be ing  requ ires co llabora tive  research and  deve lopm ent e ffo rt in  a range o f 
areas - from  identify ing  and  docum enting curren t p rob lem s and  estab lish ing future  
requirem ents, to w ork on m a jo r e lem ents o f  the p rob lem  such as u se r needs and  user 
in terfaces, co llabora tive  co llection developm ent, con ten t creation  and m aintenance, in ter­
operab ility  prob lem s, navigation and  in tegration issues, access control, m etadata, and  
standards and  po licy  fram eworks. The C entre is a lready working w ith stakeho lder 
institu tions, o rgan isa tions and  ind iv idua ls across the country  on a num ber o f  re levan t 
pro jec ts  and  in itia tives tha t w ill contribute to  understanding and  develop expertise  in these  
areas. M any  o f them  have a p rac tica l focus tha t w ill help to pa rtia lly  im p lem ent the k ind  o f  
env ironm en t envisaged. Exam ples are GDL (the G lasgow  D ig ita l L ib ra ry  p ro jec t ), CVU  
(C lyde V irtual U n ivers ity  pro ject) 131, CAIRNS (Co-operative Academ ic Inform ation R etrieva l 
N etw ork fo r  S c o tla n d )141, S C O N E  (Scottish C ollections N etw ork Extension pro ject) and  DIO  
(D ig ita l In form ation O ffice project).

1. Introduction: d ig ital libraries and digital learning fo r all - how do w e  get there from  
here?

W ith research into the issues surrounding the  deve lopm ent o f d ig ita l lib raries and digital 
learning grow ing in vo lum e and in tensity  across the  developed world, the creation o f a 
Scottish Centre fo r D igital L ibrary research is a tim ely developm ent, particu larly since 
Scotland 's recently re-estab lished Parliam ent has been quick to recogn ise the im portance o f 
advances in this area to the econom ic health o f the Nation and its citizens. Based at 
S tra thc lyde U niversity in G lasgow , but a lready working w ith a large, grow ing and 
increasing ly cross-sectora l range o f institu tions and organ isations across the country on a 
num ber o f co-opera tive  projects, the Centre a im s to  conduct appropria te  research w ith  a 
sound theoretica l basis, a focus on practica l outcom es, and an understanding o f the value of 
co llabora tive  research in the current context. O ver the last tw o or three decades, advances 
in in form ation and com m unications techno log ies have m ade the  vision o f a soc ie ty  in which
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in form ation and learning material is readily -  if not necessarily  free ly  - ava ilab le  to  all a 
rea lisab le  aim , if only in the m ore developed areas o f the planet. For m ost w orkers in the 
fie ld, it has long since ceased to  be a question o f if, o r even w hen, but o f how. H ow  do we 
g e t there from  here?  A  question which, in its turn, m ust be transform ed into a grow ing series 
o f ever m ore spec ific  sub-questions, the answ ers to w h ich w ill help d irect our collective eye, 
hand and brain as w e seek to  shape the develop ing digital environm ent both g lobally and 
locally. The aim  o f the Centre fo r D ig ita l L ibrary Research is to  contribute to  international 
efforts in this area, whilst m ainta in ing a particu lar em phasis on Scottish needs and realities, 
and on research w ith practical value in these contexts.

2. M eans and m echanism s: the centre and its projects

The C entre  fo r D igital L ibrary Research w as form ed in A ugust 1999, w ith  the  a im  o f 
bringing toge ther long-stand ing U niversity research in terests in the  d ig ita l in form ation area 
previously spread across tw o University departm ents: the University 's D irectorate o f 
Inform ation S trategy, w h ich includes the L ibrary and the Centre fo r Educational System s |S], 
and the D epartm ent o f Inform ation Science m. Key a im s are to  'com bine theory  w ith  practice 
in innovative w ays ' and be 'a centre o f excellence on d igita l libraries issues ranging from 
inform ation policy and inform ation retrieval to  docum ent storage techno log ies and 
standards '. A lthough not m ade explic it, th is is understood to  encom pass issues and 
m ateria ls re lating to  d ig ita l learn ing, w ith the C lyde V irtua l University pro ject being the centre 
piece o f efforts in th is area. Funding fo r pro jects m anaged by the Centre com es from  the 
U niversity itse lf and, in som e cases, its partners, RSLP (R esearch S upport Libraries 
Program m e), Elib (The E lectron ic L ibraries program m e), SH EFC (the Scottish H igher 
Education Funding Council), JISC (the Jo in t Inform ation System s C om m ittee) and the 
Scottish O ffice, w ith the fo llow ing being a fu ll listing a t tim e o f writing:

CAIRNS

CAIRNS is based a t the Universities o f G lasgow  and S trathclyde and aims to 
in tegra te  the 25 Z39.50-com plian t cata logues or in form ation services o f CAIRNS sites 
across Scotland into a service that allows the various d istributed serv ices to  be searched as 
a w hole o r in geograph ica l o r sub jec t groups. The intention is to  provide a com prehensive 
union cata logue fo r Scottish HE w ithout the cost and effort o f setting up and m ainta in ing a 
centra l database, toge the r w ith a set o f sm a lle r spec ific  sub-sets o f th is catalogue 
appropria te  to  particu lar purposes (e.g. a particu lar sub ject in terest) and a m eans o f 
supporting the  ongoing com m itm ent to  im proving cost-e ffectiveness through co-operation 
and resource-sharing.The existence w ith in  the clum p o f servers describ ing and delivering 
e lectron ic  resources will a lso  enable a lim ited am ount o f investigation o f cross-dom ain 
im plications, particu larly in respect o f CAL packages. T he  pro ject has th ree  m em bers of 
staff, w ith the P ro ject m anager and clerical ass is tan t based a t G lasgow  U niversity and the 
Techn ica l Support O fficer based a t S trathclyde. The project will take advantage o f the 
S C U R L (Scottish C onfedera tion  o f University and Research L ibraries) W W W /Z39.50 
conspectus-based RCO (R esearch C ollections O nline) service as the basis o f a subject- 
based dynam ic clum ping service. This w ill provide users w ith a m eans o f navigating 
in te lligen tly  w ith in the CAIRNS d istributed cata logue by dynam ica lly  generating subject- 
based sub-c lum ps o f cata logues to  search via Z39.50. For fu rthe r in form ation see the 
C AIR N S w eb-s ite  [4] and the CAIRNS gatew ay [8].
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SC O N E (Scottish  Collections Netw ork Extension project)

SCO NE is an RSLP-funded project which a im s to  aid researchers by extending
existing co llabora tive  co llection m anagem ent work carried ou t w ith in  the  SCURL fram ew ork
into new  areas and investigating effective models fo r build ing and susta in ing a co-ordinated
Scotland-w ide d istributed national resource. This would be conven iently  accessib le to
researchers via the C AIRNS distributed cata logue, the Research Collections O nline based
dynam ic c lum ping service, and SCU R L inter-access policies. In add ition to  enhancing
existing on line assistance to help researchers identify  re levant collections, the project will
a lso a im  to  provide on line  inform ation and o the r facilities to  assist library sta ff in jo in tly
m anaging co llabora tive  collection m anagem ent processes in o rde r to  ge t the  best out o f
lim ited national resources. SC U R L's approach to  collaborative co llection m anagem ent is
based on identify ing and recording collection strengths and w eaknesses, m aking this
inform ation readily accessib le  to contributing libraries, and jo in tly  agreeing an approach to
susta in ing the strengths and addressing the  weaknesses. The project w ill a lso aim  to
eva luate  th is approach w ith  a v iew  to  identify ing m echanism s fo r im proving its effectiveness.
In addition , SCO NE w ill seek to  extend RCO data to  cover research level co llections in the
'new  universities' and HE institu tions in Scotland, datasets identified in the Scottish Datasets
project [9’ , research related e lectron ic resources identified in the C ATR IO N A II (N icholson
1999, p247) pro ject [1°!, and a range o f o ther m aterial. In a re lated initiative, a lso intended to
enhance the RCO database, SCURL has recently successfu lly  applied to SOEID (the
Scottish O ffice Education and Industry D epartm ent) fo r additional fund ing to  m ount RCO
data not currently  online, to establish and agree an effective, low  m aintenance, and possibly
d istributed, m echanism  fo r keeping the data current, and to  investigate extending the data to
include co llections in pub lic  libraries. For fu rthe r in form ation see  the SCO NE bid docum ent 
|111

GDL

The G lasgow  Digital L ibrary is a city-w ide in itiative funded in itia lly by the Research 
S upport L ibraries P rogram m e. It a im s to  create a w holly  d ig ita l library to  support teaching, 
learn ing and research a t all levels in the city. The project a im s s ign ifican tly  to enhance 
existing co llaboration w ith in  the C ity o f G lasgow  and to explore the potentia l o f C lydenet (the 
local M etropolitan A rea Network) as a delivery vehic le  fo r content. There is already 
sign ificant in terchange o f users between the partners (G lasgow, G lasgow  Caledonian and 
S tra thclyde Universities, the G lasgow  Te le-co lleges N etwork institutions, and G lasgow  C ity 
Council L ibraries and A rch ives) and the pro ject will identify, create, m irror and purchase 
content o f com m on in terest to  som e o r all o f the partners to  create  a collaborative, cross- 
sectoral, d ig ita l co llection o f resources tha t will be o f s ign ificant va lue, both to  researchers in 
the C lydenet area, and to  researchers e lsew here w ith  an interest in G lasgow -orien ted or 
G lasgow -based research collections. The particu lar lessons to  be learn t are expected to  be 
in shared d ig ita l co llection m anagem ent w ith in a large m etropolitan area, the m anagem ent, 
d istribution and accessib ility  o f locally created, stored or purchased resources, and in the 
use o f the  M etropolitan Area Networks in these contexts. A  key a im  is to  create a MAN- 
based D igital L ib rary service and dem onstra to r based on shared co llections and a co­
operative  approach to  collection deve lopm ent and m anagem ent. This w ill be o f va lue both in 
itse lf and as a m odel fo r o ther MANs. Integration w ith  C A IR N S w ill a llow  inter-M AN issues to 
be explored. W ith  the SC O N E RSLP pro ject a lso based a t the Centre, useful lessons should 
a lso be learnt on the in ter-re la tionsh ips between M AN-based (G DL) and national (SCONE) 
co llabora tive  collection m anagem ent program m es. The jo in t d ig ita l lib rary will be based 
in itia lly on e lectron ic  resources created by the institu tions, on public dom ain inform ation, and 
on jo in t purchases and d ig itisation in itiatives, but the longer-term  aim  will be to  establish the 
G DL as a v irtua l co-lib ra ry  o f the m ajority o f public institu tions in G lasgow  and the Librarian
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will be expected to  p lay a key role in th is process. For fu rthe r in form ation see the bid 
docum ent.[12]

G AELS (G lasgow  A llied  E lectronically  w ith  S trathclyde)

G AELS is a p ilo t pro ject based at the Universities o f G lasgow  and S trathclyde, and 
funded by the Scottish H igher Education Funding Council. It has two principal aspects. It is a 
practica l p ro ject a im ed a t im proving jo in t access to  e lectron ic inform ation services and 
resources fo r postgraduate  students and s ta ff researchers, and to provide jo in t W W W -based 
tra in ing m ateria ls fo r postgraduate students. Secondly G AELS has a research function, to 
investigate problem s and issues in the jo in t provision o f such services. The pilo t pro ject is 
exam ining the provision o f these serv ices w ith in the engineering facu lties a t the universities. 
T he  longer term  aim  is to  extend collaborative serv ices and tra in ing to  all facu lties  in the two 
universities. For fu rthe r in form ation see the G AELS w eb-s ite .[,3]

DIO (D ig ital Inform ation Office)

The D ig ita l Inform ation O ffice is a new  division o f the D irectorate o f Information 
S tra tegy responsib le  both fo r the  professional m anagem ent o f e lectron ic  resources created 
w ith in the U niversity and the co-ord ination o f University w ide in te rest in com m ercia lly 
acquired e lectron ic  inform ation resources. The DIO w ill work w ith  o ther areas o f the 
University, including the  L ibrary and IT Services, to create a m etadata repository and 
associa ted w eb-based service interface fo r the University 's e lectron ic resources, including 
the integration o f the local service w ith the G lasgow  D igital Library, C A IR N S and aspects o f 
SC O N E (o ther C DLR projects). Additiona l tasks will include the developm ent, m aintenance 
and d issem ination  o f polic ies and standards associated w ith the creation, description 
(m etadata), storage, organisation, m aintenance, security  and copyrigh t o f d ig ita l inform ation, 
toge ther w ith the design o f tra in ing fo r departm enta l in form ation m anagers and the provision 
o f advice on com m ercia l or s tra teg ic explo itation possib ilities fo r loca lly  created resources. 
For fu rther in form ation see the C ATR IO N A II w eb-s ite .1101

cvu

Clyde V irtua l U n iversity is a jo in t venture to  develop and de liver Internet-based 
teach ing m ateria ls to  students a t five  institu tions in the W est o f Scotland. Founded in 1995 
as Europe 's firs t v irtua l university, CVU com bines the academ ic and technica l strengths o f 
G lasgow , S tra thclyde, G lasgow  Caledonian and Paisley Universities toge the r w ith the 
G lasgow  School o f Art. CVU brings together custom -bu ilt tools and m ateria ls such as virtual 
rea lity educational worlds, on line assessm ent and autom ated m arking, desktop video 
conferencing,text-based d iscussion fo rum s and a sta te  o f the art v irtua l library in a unique 
in frastructure  fo r the provision o f education over the Internet. CVU is based a t the 
S trathclyde U niversity Centre fo r Educational Systems.

Policy A pproaches to  IPR (In tellectual Property Rights)

The JISC  funded s tudy on IPR aim s to  identify the issues and problem s concerning 
IPR found in HEIs (H igher Education Institutions) and m ake practical recom m endations 
which HEIs could reasonab ly be expected to  im plem ent. The focus is on copyright, 
particu larly  fo r m ateria l in or converted to e lectron ic form . It w ill do th is firs t by surveying 
HEIs in the UK and establish ing current approaches to the ow nersh ip  and contro l o f IPR, 
fo llow ed by v is its to institu tions and organisations. The top ic cuts across d ifferent functional 
dom ains o f universities and the study will cover the fo llow ing areas: IPR in teaching and 
learning m ateria ls; IPR Issues concerning research e.g. publishing o f research results on the 
Internet; IPR Issues concern ing term s and conditions o f contract and governance. The study
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is based a t the S trathclyde University Centre fo r Educational System s. For further 
in form ation see the w eb-s ite  [14).

The BUBL In form ation Service

BU BL[151 is an Internet-based inform ation service fo r the UK higher education 
com m unity w h ich a lso  offers a specia lis t service to librarians and inform ation specialists. 
O perating from  the U niversity o f S trathclyde, BUBL is accessib le via the  world w ide web 
and is a lso accessib le  via Z39.50  at link.bubl.ac.uk, port 210, database Zpub. BUBL had 9.4 
m illion accesses in 1998-99, and has users in 167 countries. Its m a jor services are the 
BUBL Link/5:15 Internet resource cata logue; BUBL Journals; BUBL UK; BUBL News; BUBL 
Search; BUBL Mail; BUBL Internet archive; and Acqlink. BUBL is not an acronym . W hen 
BUBL w as firs t estab lished in 1990 the nam e stood for B u lle tin  Board fo r Libraries. However 
it is now  known as the BUBL Inform ation Service, or BUBL fo r short.

3. Forward paths: getting 'there' from  'here'

Taken toge the r these pro jects form  an inter-re lated and to som e extent in tegrated set 
o f in itia tives covering a range o f key issues re lating to d ig ita l libraries and digita l learning in 
'virtual Scotland ', contributing to  the task o f providing answ ers to  the question 'How  do we 
ge t there  from  here? ' in the fo llow ing ways:

3.1 D efin ing and  D escrib ing  'There': D ig ita l Scotland

Drawing on the experience gained from  som e o f the projects described above, a 
m em ber o f C DLR s ta ff recently contributed to  the work o f SAGIA, the Scottish L ibrary and 
Inform ation C ouncil's  A dv isory  G roup on Interoperability  and Access, set up to  advise the 
Scottish Parliam ent's A dv isory  G roup on 'D igita l Scotland' on issues re lating to 
in teroperab ility  and access. An early vers ion  o f the interim  advice docum ent created by this 
group suggested tha t the aim  in a ttem pting to create a d ig ita l o r v irtua l Scotland should be:

'a  coheren t and  in teg ra ted  ne tw orked  electron ic env ironm ent in which Scottish citizens can:

•  R e liab ly  discover, locate and  retrieve e lectron ic  teaching, research and public  
in form ation  m ateria ls  appropria te  to  th e ir needs and  leve l o f  educa tiona l deve lopm ent at 
any pa rticu la r p o in t in th e ir lives

•  Do this th rough a com m on user in terface equa lly  adaptable to  d iffe ren t needs and  
educationa l leve ls

•  U tilise the sam e com m on in terface to  access and fu lly  in te ract w ith a n y  such m ateria ls  
w ithout d im inution  o f  presenta tion  o r  function caused b y  the a rtific ia l barriers o f  variant 
fo rm ats a n d  pro toco ls

•  R ead ily  use, in te ract with, and  assim ila te  the content o f the m ateria ls  them selves with 
m in im a l p r io r  instruction  a n d  tra in ing through the use o f a lim ited  se t o f  standard  
navigation icons and  ins truc tiona l tools

and  in which Scottish enterprises, institutions, organisations and  citizens can:

•  R ead ily  contribute to the deve lopm ent o f  m ateria ls  and  serv ices them selves b y  working  
with in the fram ew ork and  assoc ia ted  standards

•  Be assured  o f com patib ility  with develop ing in ternationa l standards in  areas o f 
in te roperab ility  and  access '
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O nce com plete, the docum ent will a lso indicate w hat is required to  bring th is 'coherent 
and Integrated netw orked e lectron ic environm ent' about - draw ing upon recently com pleted, 
ongoing, and projected projects and Initiatives both w ith in and beyond Scotland to specify 
appropria te standards, a reas requiring research, developm ent, rem edial, o r 'k lck-start' 
funding, areas requiring fu rthe r d iscussion and agreem ent, and so on as appropriate. The 
cu rren t vers ion o f th is develop ing docum ent is ava ilab le .,1D

3.2 R esearching and describ ing 'Here'

O f course, know ing the u ltim ate destination is on ly  one key e lem ent in the 
determ ination  o f how  to  go about getting there, another Is know ing the place or p laces o f 
orig in  well enough to  understand the  nature and path o f the 'journey' tha t is like ly to  be 
required to  reach the  hoped fo r destination. Projects and in itia tives w hose w ork is re levant 
here range from  past pro jects such as C ATR IO N A II and R esearch C ollections Online, 
th rough ongo ing w ork  such as CAIRNS and SLAINTE (Scottish L ibraries over the Internet) 
[17lto  new  and develop ing in itia tives such as SCO NE and PAIRTS (Public Access to 
Inform ation, Research and Teach ing in Scotland).1’ 81

Content Creation, M aintenance and D escription: Problem s and O pportunities

A lthough it pre-dates the creation o f the CDLR, the C ATR IO N A II pro ject played a 
key role in identify ing problem s and opportun ities existing w ith in Scottish U niversities relating 
to  the creation, m aintenance, m anagem ent and explo ita tion o f quality e lectron ic  teaching 
and research resources. It is a lso the pre-cursor o f the forw ard-looking D igital Inform ation 
O ffice in itiative. C ATR IO N A II investigated questions relating to  the  un iversity m anagem ent 
o f loca lly-created e lectron ic resources from  a UK-wide perspective, but w ith in  the context o f 
surveys and d iscussions carried ou t in Scottish universities. It found tha t qua lity  e lectron ic 
teaching and research resources, o f s ign ificant va lue or potentia l va lue to academ ics, 
universities, and the UK H igher Education com m unity in genera l, w ere  being created a t high 
levels in all types o f university. However, since they w ere not being created w ith  the a im  o f 
w ide r access and use, the m ateria ls w ere  m ostly not networked, d ifficu lt to  find, or in d ifficult 
to  access e lectron ic  form ats, when they were, and -  a t least in respect o f teaching resources 
-  un like ly  to be su itab le  fo r reuse by o ther institu tions o r even o the r departm ents in the host 
institu tion. O ther com m on problem s were a lack o f c larity on the copyrigh t position of 
resources on un ivers ity  w eb-sites and a fa ilure to  protect potentia lly  va luable university 
resources from  copyright in fringem ent. University m anagem ent o f services offering access to 
these resources w ith in and beyond the host institu tion was identified , both as a w ay o f 
im proving the  s itua tion  so as to extract the m axim um  value from  such m ateria l and the effort 
tha t goes into creating it, and as a s ign ificant step in the  practical im plem entation o f 
institu tiona l Inform ation S trategy in the key areas o f teaching and research. Subsequent to 
the project, S tra thclyde University se t up a D igital Inform ation O ffice w ith  the aim  o f 
im plem enting these  find ings and dealing w ith a range o f associated issues.

A  key unanswered question is the extent to  w h ich the pro ject find ings w ithin 
Universities a re  transferab le  to o ther environm ents w here  teaching m ateria ls in particu lar are 
o r m ay be created - in Schools, fo r exam ple, or in the w orkp lace, a  question likely to be 
tackled to  som e extent when the DIO begins to w ork w ith the  various partic ipants in the 
G lasgow  D igita l L ibrary pro ject and in the context o f G lasgow 's 'Learn ing C ity' initiative.

Indentify ing Barriers to  Inter-O perability: Cataloguing, Indexing and Z  A ttributes

As indicted earlie r, the CAIRNS project a im s to set up and develop the basic core o f 
a d is tributed union cata logue fo r Scotland. As part o f this effort, it has begun to  docum ent 
various barrie rs to  full in teroperability  existing in the core CAIRNS libraries (13 Universities, 
the National L ibrary o f Scotland, and East D unbartonshire  Public Library). These fa ll into the
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ca tegories o f cata logu ing problem s, indexing problem s, and problem s w ith  the behaviour of 
Z  serve r and Z  clien ts utilised in the libraries, problem s tha t are expected to  be reflected and 
am plified in the Scottish libraries currently  beyond CAIRNS.

For exam ple, the  fo llow ing cata logu ing and indexing problem s have been identified:

•  S ites w here the  whole stock is cata logued and others w here  it is only partia lly covered

•  Sites using UKM ARC, sites using USM ARC, sites using o the r schem es tha t m ap to  UK
o r US MARC, and sites using a m ixture o f these and o ther 'hom e-grow n' form ats

•  S ites using one sub ject schem e, sites using o ther schem es, and sites using no schem e
at all -  a long w ith  s im ila r d ifferences in the use o f c lass schem es

•  S ites using separate  author, title  and sub ject keyword indices and sites offering 
com bined keyword indices

•  S ites indexing tw o M ARC fie lds in the ir au thor indices, w h ils t o the rs  index 6 o r 9 or 12 
fie lds, w ith  s im ila r d ivergent practices in o ther indices

•  S ites recording and indexing full au thor surnam es and forenam es, and s ites  recording 
and indexing on ly  surnam es, w ith s im ilar d iscrepancies in all indices.

The reasons fo r these d iffe rences are h istorical. T he  cata logues were developed, not 
w ith  the a im  o f in teropera ting w ith in  a d istributed union cata logue, but w ith the a im  o f serving 
local user groups, in local c ircum stances. The e ffect o f the  d ifference, however, is poor 
in teroperab ility  - which is to  say  tha t the results obtained from  searching the virtua l catalogue 
are  not as good as they would be if you w ere searching one single coheren t union catalogue 
w ith  standard ised data. For exam ple:

•  Failure to re trieve hits in a g iven cata logue on an au thor search can m ean e ither tha t the 
library has no item s by that author, or tha t it has but the item s have not been cata logued 
yet, o r that it has but tha t this particu la r library cata logue will show  au thor hits for 
surnam e searches on ly  and show  none if the forenam e Is included in the search

•  Failure to retrieve hits in any g iven cata logue fo r a sub ject search can m ean e ithe r that 
the  s ite  has noth ing on tha t subject, o r tha t it has but has no subject index, or that it has 
a sub ject index but does not use that particu lar subject term , o r tha t it has but tha t its 
o lder records don 't have sub jec t term s In them

•  Finding tw ice as m any hits in one cata logue than in ano the r on a title  keyword search 
m ay m ean that the ca ta logue holds tw ice as m any re levant items, or it m ay ju s t mean 
tha t the o ther ca ta logue does not index as m any potentia lly re levant fie lds.

C A IR N S has deta iled inform ation about these problem s in the existing C AIR N S libraries 
and a lso p lans to investigate the resu ltant e ffects on cata logue perform ance. It is also 
charting prob lem s w ith  varian t and non-standard behaviour o f Z  servers and c lients in the 
c lum p and the resu ltant e ffects o f these on perform ance. T he  identification o f problem s like 
these - likely to  be barriers to  the introduction o f the kind o f Scottish networked environm ent 
described by SAG IA (see 3.1 above) -  is recognised as being vita l to  the successfu l 
im plem entation o f such an environm ent and to  identify ing the m echanism s necessary to 
bringing it about.

N avigation and C ollaborative Collection D evelopm ent in a D istributed Catalogue

A  key e lem ent In the description o f 'here ' as fa r as the beginn ings o f a v irtua l Scotland 
are concerned is the  Research Collections O nline database created under the auspices o f 
the  Scottish C onfedera tion  o f Un iversity and Research Libraries. This is im portant because:
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•  It describes co llection strengths in the e ight o lder Scottish un iversity libraries, the 
National L ibrary o f Scotland, and the  two la rgest public lib raries (The M itchell in G lasgow  
and Edinburgh C entra l L ibrary) utilis ing an adapta tion o f the RLG (R esearch Libraries 
G roup) C onspectus m ethodology

•  It is seen as the  key to  navigation in a d istributed Scottish un ion cata logue and is already 
part o f the dynam ic c lum ping m echanism  tha t is a t the heart o f C A IR N S,1191

•  It is seen as the heart o f collaborative collection deve lopm ent between Scottish 
institu tions in the  future.

W o rk  w ith in CAIR N S, including d iscussions w ith  SCURL, SLIC , SLA IN TE and others has 
identified a num ber o f barriers to  forw ard m ovem ent in these areas based on the current 
RCO:

•  The need to  expand coverage sign ificantly to  encom pass all e lem ents o f a future 
Scottish union cata logue

•  T he  fact that the orig inal m ethodology em ployed to m easure collection strengths is 
considered too labour intensive

•  T he  fa c t tha t the orig inal C onspectus sub ject schem e is un like ly to  be popu la r w ith the 
m any o the r institu tions w hose cata logues will becom e part o f a Scotland-w ide distributed 
catalogue.

These  w ill all be tackled over the next tw o years w ith in  the SCO NE project, in 
conjunction w ith  o ther key p layers such as SLAINTE, SCURL, SLIC , SCRAN [201, NGfL (the 
N ational Grid fo r Learning (S co tla n d ))1211 and SUFI (the Scottish U niversity fo r In d u s try )[22].

In addition, the e ffectiveness o f the m echanism  to support in te lligent navigation has yet 
to  be evaluated, a task  to  be carried ou t w ith in C AIRNS in the firs t ha lf o f the year 2000, the 
a im  being to  m ore fu lly  identify requirem ents fo r helpful navigation.

Expanding the C airns D istributed Catalogue

A lthough the C AIR N S pro ject aims initially a t bringing no m ore than 25 services Into 
the clum p at most, its long term  aim  is to  encom pass all m a jo r Scottish cata logues in an 
in te lligent and integrated way. Som e of the problem s like ly to  be encountered in this 
enterprise  have a lready been covered above. One which has not, but w h ich has been 
identified by CAIRNS as a key issue, is the problem  o f handling non-M AR C  record form ats. 
Currently, the C AIR N S gatew ay softw are can only deal w ith  US o r UK MARC records or 
'O PAC ' records. A t least one  im portant service - SCRAN - sends ou t GRS-1 records. In
addition , it is possib le tha t new  services w ill com e into being tha t will send out Dublin Core
records o r IMS records. If C A IR N S is to grow, a m eans o f im proving the softw are to
encom pass these form ats o r o f changing it fo r new softw are m ust be found.

3.3 How : L ink ing Users and  C ontent in a S tandards B ased Environm ent

Bringing virtua l Scotland into being - getting from  'here ' to  'there' -  requires work in a 
num ber o f areas:

•  User needs and user in terface design

•  C onten t creation, deve lopm ent and m aintenance

•  Inter-operab ility , navigation and integration, access, and m etadata

•  S tandards

•  Policy
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The aim  o f the  C entre  is to  have a portfo lio  o f pro jects tha t give it experience o f all of 
these areas and a llow  it to  contribute to  the resolution o f the various issues they raise - 
recognis ing , o f course, tha t success w ill depend upon the w ork  o f m any o ther groups, 
institu tions and ind iv idua ls, and that collaboration is a vital e lem ent in the program m e. The 
curren t portfo lio  could be s tronger in som e o f these areas, but la rge ly m eets th is aim, with 
CDLR s ta ff involved to  som e extent in all o f the areas listed.

User N eeds and U ser Interfaces

A user in virtual Scotland m ight be a lm ost any age, o f any social and educational 
background and o f any o f a possib ly in fin ite  num ber o f in terest groups and developm ental 
levels. T he ir needs in respect o f in form ation and learning are likely to  vary greatly. The 
nature o f the ir needs in respect o f in terface facilities, approach and term ino logy provided by 
both services and resources (e.g. teaching packages) m ay a lso vary greatly. Equally, it is 
possib le  that one or a few  basic approaches w ill suffice in th is respect. Not enough is known 
about these  and o ther user-re lated issues. S ignificant additional research is required to 
provide the hard data required to  inform  decis ions regarding interface design, deta iled 
m etadata requirem ents, needs and priorities as regards content, and decis ions regarding the 
extent and nature  o f any need there  m ay be to  utilise user profiles to  in fluence service and 
resource presentation.

In the absence o f a m a jo r program m e o r program m es to  investigate th is area, the CDLR 
will a im  to  obta in  illum ination and experience o f such issues from  a range o f pro jects whose 
scope is m ore genera l bu t w hose prim ary focus is serving users:

•  A lthough intended in itia lly fo r researchers only, the long term  aim  o f the G lasgow  Digital 
L ibrary is to  serve all o f the c itizens o f G lasgow  - which is to say, tha t its users too are 
like ly to  be o f a lm ost any age, o f any socia l and educational background and o f any o f a 
possib ly  in fin ite  num ber o f in terest groups and deve lopm enta l levels. A lthough it has no 
s ign ificant fund ing fo r user studies, it w ill conduct user evalutions o f its in terface and 
a ttem pt to  co llec t data on users from  its m em bers w ho represent a w ide  range o f user 
groups. It w ill a lso a im  to find funding to  conduct s ign ificant research on user needs.

•  U ser interface design is a m ajor e lem ent o f C A IR N S and, to  a lesser extent, o f SCONE. 
W ith in  both pro jects, m oreover, there is a recognition tha t navigation w ith in the 
cata logues o f v irtua l Scotland using the CAIRNS dynam ic d u m p e r is dependent as much 
on know ledge o f users as it is on know ledge o f co llections and co llection strengths. Both 
p ro jects have e lem ents which a im  a t user evaluation o f the CAIRNS interface. CAIRNS 
w ill a lso  w ork w ith G DL on integrating the CAIRNS national in terface w ith the GDL 
regional in terface

•  C lyde V irtual U n iversity has s ign ificant experience o f w orking w ith in and designing virtual 
learning environm ents and also o f resource design and continues to  w ork in th is area. It 
is currently  w ork ing w ith the G lasgow  D evelopm ent Agency on its 'Learning C ity' agenda, 
w ork like ly to  be re levant to  the  GDL

•  One aim  of the Digital In form ation O ffice is to  create a m etadata repository and
associa ted w eb-based service interface fo r the University 's e lectron ic resources,
including the in tegration o f the local service w ith the G lasgow  Digital L ibrary and
CAIRNS

•  BUBL has produced an innovative interface to  its BUBL LINK service which a im s to  be 
usable w ith m inim al tra in ing (e.g. all sub ject te rm s are  known to  users before they 
search). It has a lso  developed autom ated m ethods o f m onitoring user behaviour which 
m ay be o f va lue to  the  above projects and to others.

60



Proceedings o f the 8“1 Biennial Meeting o f EURASLIC
Aberdeen, Scotland, 3-5 May 2000

C ollaborative Collection Developm ent and C ontent C reation and M aintenance

Invo lvem ent in issues re lating to  content -  w he the r it be inform ation service content, 
learn ing resources and environm ents, o r research m ateria ls and data  -  ranges from  research 
into and support fo r co llabora tive  collection developm ent activ ities in lib raries, through the 
creation and m aintenance o f e lectron ic teaching and research m ateria ls, to innovative 
approaches to  the co llabora tive  purchase o f e lectron ic m ateria ls, w ith  the fo llow ing being an 
illustra tive sum m ary o f activities:

The G lasgow  D igita l L ibrary a im s to  develop the content o f its jo in t d ig ita l lib rary fo r all 
inhabitants o f the  C ity by:

•  Identify ing resources tha t m ight usefu lly be d ig itised and seeking fund ing from  a varie ty 
o f sources to support and develop its d ig itisation plans

•  Encourag ing and supporting the creation o f e lectron ic teaching, research and inform ation 
m ateria ls in C ity educational institu tions in conjunction w ith the D igital Inform ation Office 
pro ject

•  Investigating the potentia l fo r reducing the costs o f subscrib ing to com m ercia l e lectron ic 
products by negotia ting city-w ide licenses

•  M irroring heavily used Internet resources locally.

It w ill a lso  develop jo in t m aintenance arrangem ents fo r d ig ita l resources and aim s to 
provide a m odel fo r o ther m etropolitan area based d ig ita l libraries in Scotland and 
e lsewhere.

The D igital Inform ation O ffice will a im  to encourage the creation o f e lectron ic teaching 
and research m ateria ls a t S trathclyde University and to  encourage standard approaches to 
its creation tha t w ill enable it to be reused both across the  University and beyond it. It will 
a lso  m anage a service to  handle access to  the m aterial, and to  pro tect and m ainta in it and 
w ork w ith o the r institu tions, particu larly in th context o f the G lasgow  D igita l L ibrary project, to 
encourage s im ila r approaches elsewhere. It w ill a lso w ork w ith the JISC IPR S tudy project to 
develop agreed approaches to  m anaging inte llectua l propoerty rights in respect o f such 
m aterials.

The SCO NE project has a range o f de liverab les w h ich aim  to  support collaborative 
co llection deve lopm ent efforts in Scottish univerities. These include:

•  Providing w eb-based too ls to  support collaborative co llection deve lopm ent efforts

•  Expanding the range and type o f co llections described in the  RCO database o f Scottish 
collections

•  Exam ining a lte rnative  m ethods o f m easuring collection strengths in libraries w ith  the aim 
o f m aking th is m ore e ffic ien t and less labour intensive

•  W orking w ith cross-sectora l groups in Scotland on an agreed sub ject schem e for 
describ ing im portant collections.

T he  C lyde V irtua l U n iversity pro ject is working on the co llabora tive  creation o f e lectron ic 
teach ing and learn ing m ateria ls w ith  the fou r local universities and o ther city educational 
estab lishm ents (e.g. the G lasgow  School o f A rt), w ith the m ateria ls presented to users in a 
jo in tly  developed e lectron ic learning environm ent. It is w ork ing w ith the G lasgow  
D evelopm ent Agency to  develop a suitable learning environm ent fo r its 'Learning City' 
agenda. Its activ ities paralle l those  o f the G lasgow  Digital L ibrary and it is expected tha t the 
tw o pro jects w ill w o rk  to  in tegra te  the ir activities. There  is an extent to  which the G lasgow
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Digital L ibrary w ill be the  library fo r the Clyde V irtual University, a lthough the exact 
re la tionsh ip  needs to be investigated and discussed.

The G AELS pro ject has developed considerab le expertise in brokering agreem ent 
betw een G lasgow  U niversity and S trathclyde University in respect o f collaborative collection 
deve lopm ent in the Engineering area. It has also been active  in the creation o f jo in tly  
p roduced and utilised learning m ateria ls. Its expertise will continue to  be developed over the 
com ing year and will a lso  help inform  the work o f the G lasgow  D igital L ibrary pro ject in these 
areas.

In ter-O perab ility , N avigation and Integration, Access, and M etadata

The env ironm ent in w h ich  Scottish c itizens w ill in teract w ith networked resources 
across the country and beyond it is and will increasing ly be a com plex one. It is, however, 
essentia l tha t th is com plexity  be largely ’h idden ' from  the  users them selves. They should be 
able to  navigate the ir w ay to  the resources re levant to  the ir needs speed ily  and w ith ease. 
The env ironm ent tha t they operate in m ust be flexib le , w ith the underlying com plexity  this 
im plies, bu t it m ust a lso be stra ightforw ard to  use and adaptable to  the  needs o f a range o f 
user groups. A pp lica tion  o f the  standards covered in the next section is one key e lem ent in 
achieving th is end. The o ther key e lem ent is practical expertise in understanding, developing 
and m anaging the environm ent itse lf based on research that encom passes its com plexity. 
This e lem ent is addressed partly by individual pro jects - in particu lar C A IR N S and SCO NE - 
and partly by the in terre la tionships between such projects and others like the G lasgow  
D igita l L ibrary and the D igital Inform ation Office. Between them  they encom pass both a need 
and an opportun ity  to  understand inter-operability, navigation and integration , access, and 
m etadata issues a t and between institu tional, regional, national and international levels, as 
follows:

In teroperab ility  between cata logues is an essentia l requ irem ent in th is distributed 
environm ent and is assum ed to  be built upon broadcast searching via Z39.50 (although 
BUBL is a lso looking a t o ther protocols such as LDAP). The key projects here are CAIRNS 
and SCO NE which, between them , a re  investigating the fo llow ing in teroperability  issues:

•  In teroperability  prob lem s between C AIRNS sites caused by d iffering cata loguing 
practices and varia tions in the quality or com pleteness o f such data

•  In teroperability  prob lem s between CAIRNS sites caused by d iffe ring  indexing practices

•  In teroperability  prob lem s between C AIR N S sites caused by d iffering and som etim es 
non-standard im plem enta tions o f Z39.50

•  Long term  plans fo r dealing w ith such problem s, such as a im ing to  im plem ent the Bath 
Profile  and change cata loguing and indexing practices as and w hen opportun ities arise

•  Short term  m echanism s fo r c ircum venting such problem s, such as identify ing and 
im plem enting w ays o f sending d iffe rent versions o f a user search to  d iffe rent cata logues 
to  overcom e the problem s caused by varian t practices

•  Antic ipated cross-sectora l and cross-dom ain problem s, such as the use by some 
serv ices like ly to  form  an essentia l part o f a fu ture  d istributed union cata logue for 
Scotland o f record fo rm ats not supported by the current C AIRNS gateway, an exam ple 
being the  use o f the GRS-1 fo rm at used by the SCRAN service

•  Q uestions re lating to  the interoperability  o f a Scottish d istributed union cata logue w ith  a 
UK d istributed union cata logue and s im ila r cata logues in o ther countries, including those 
associa ted w ith in teroperab ility  between collection level descrip tion databases used for 
navigation purposes.
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However, in teroperab ility  is a lso a key concern in the  equa lly  com plex d istributed 
environm ent envisaged by the G lasgow  D igital L ibrary and the G DL aim s to w o rk  w ith 
C A IR N S and SCO NE to  address not only interoperability  issues w ith in the G lasgow  Digital 
L ibrary but issues re la ting to  accessing the w ide r dom ain covered by C AIR N S from  the 
G lasgow  D igita l L ibrary dom ain and, possibly, v ice versa. It is a lso probable tha t there  will be 
a need to ensure  in ter-operab ility  between cata logues covering d iffe rent types o f m ateria ls at 
institu tiona l level In som e cases.

Navigation betw een levels -  from  departm enta l up to  international and international 
down to  departm enta l -  is a concern in all o f the service oriented projects. C learly, it is 
essentia l tha t the user be ab le  to navigate easily from  departm enta l pages to  institutional 
pages to pages and databases in the  local library, the institu tiona l d ig ita l library, the 
m etropolitan area d ig ita l library, CAIRNS, and beyond. This requires a com m on approach to 
design and a coherent approach to  in tegration between serv ices and projects and is 
recognised as an issue to  be tackled jo in tly. In CAIRNS and SCO NE, navigation is effected 
through the use o f the  C AIR N S dynam ic d u m p e r w hich uses a database o f collections 
strengths organised by sub ject to  gu ide users to  sub-groups o f cata logues in the total 
ca ta logue appropria te  to a particu lar user enquiry. It could a lso be adapted to utilise user 
profiles, geograph ica l considera tions and o ther data fo r s im ilar navigational purposes. It is 
possib le tha t dynam ic clum ping or a deve lopm ent o f it m ay help address s im ilar issues 
w ith in  the institu tions and w ith in the G lasgow  Digital L ibrary and even that the ab ility  it has to 
o ffe r users d iffe rent v iew s o f the network m ight be used one day to  genera te  from  base data 
a lte rnative  service views - institu tional, G lasgow  D igital Library, C A IR N S and so on.

Access and access contro l is a lso an issue fo r all serv ice-orien ted projects. As the 
d ig ita l resources available increase, the  p icture in te rm s o f access rights and charges will 
becom e m ore com plex. A ny g iven resource m ay be free ly accessib le  and fu lly re-usable to 
som e users, free ly  ava ilab le  on a read only basis fo r others, accessib le  a t a range o f costs 
depending upon sta tus o r associa tions to  others, and not accessib le  a t all to  some. Th is is 
certa in ly  like ly to  be true  a t a Scotland-w ide level. It w ill p robab ly a lso  be true to som e extent 
and in som e instances w ith in the G lasgow  D igital Library. And, w h ils t it is less like ly to be 
true  w ith in institu tions as regards institu tiona l users, it is neverthe less certa in to  be an issue 
in respect o f protecting institu tiona l m ateria l from  unauthorised exte rna l access. V ery little 
w ork has been done on th is  as yet, but it is recognised as an issue fo r the future w ith in the 
D igital Inform ation O ffice, the G lasgow  D igital Library, and CAIRNS. It has a lready been 
addressed to  som e exten t w ith in the C lyde V irtua l U niversity pro ject w here va luable teaching 
and learn ing m ateria ls have to  be accessib le  to  som e but protected from  the  world at large. 
One issue to  be looked a t is w he ther the m ethod em ployed in the CVU can be transferred for 
use in the o the r pro jects or w he ther a cross-sectora l Scotland-w ide o r UK-w ide service is 
m ore like ly to be appropriate.

M etadata issues are, o f course, a key concern in all o f th is and are like ly to  be much 
d iscussed both w ith in  and between projects. M any o f the m ost d ifficu lt to  resolve 
in teroperab ility  issues identified w ith in CAIRNS rela te to  incom patib ilities between 
institu tions in respect o f legacy cata logue data, and m etadata is, inevitably, a key concern in 
the proposed standards fram ew ork described in the next section. The projects portfo lio o f 
the  C DLR  provides a rich env ironm ent fo r the identification o f m etadata issues and an 
exam ination o f how the issues re la te to the standards and vice versa, w ith the fo llow ing 
a lready identified as areas tha t require d iscussion and resolution:

•  Can m a jor ca ta logues like tha t o f the National L ibrary o f Scotland be utilised to  reduce
the cost and e ffo rt Involved in clearing up m etadata based in teroperab ility  problem s in
CAIRNS, including those re lated to m ateria l tha t is not as yet cata logued at all?

•  How can m etadata standards in a d istributed environm ent be m ainta ined and m onitored?
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•  Can resource creators such as academ ics in departm ents provide adequate, quality, 
standards-based, cross-com patib le  m etadata fo r the resources they create  or will relying 
on th is m echanism  inevitab ly create  in teroperability  problem s?

•  Can d iffe rent organisations serving d iffe rent user groups agree a com m on subject 
schem e tha t w ill m eet all o f the ir varied requ irem ents (w ith structured and controlled 
varia tions)?

•  Is it necessary fo r m etadata covering d iffe rent types o f m ateria l to  utilise d ifferent 
m etadata fo rm ats  g iven tha t m ost Z39.50 softw are can only handle a subse t o f the 
possib le form ats?

•  H ow  can collection level descrip tion m etadata best be m aintained?

A  Standards Fram ew ork fo r V irtual Scotland

The CDLR contribution to S A G IA  w as m entioned earlier, A m ongst o ther th ings, SAGIA 
aim s to set out and adv ise  on a standards fram ew ork fo r virtual Scotland. This will entail 
identify ing appropria te  standards, preparing guide lines fo r best practice, identify ing areas 
requiring fu rthe r research and developm ent, and a range o f other appropria te  activ ities under 
the fo llow ing headings:

•  The Z39.50  standard

•  M etadata and cata logue record form ats

•  M etadata and cata logu ing and indexing practices

•  A  com m on schem e fo r describ ing the  sub ject strengths o f collections

•  Securing access, authentication and user profiles

•  User interface issues

•  E lectron ic fo rm at standards

•  Resource and service design standards

•  G uide lines on inte llectua l property rights m anagem ent.

The addition o f fu rthe r head ings as the w ork proceeds is not ruled out. T he  Centre's 
portfo lio  ensures tha t it is well placed to  m ake useful contributions to all o f these areas. 
O the r partic ipants include SLIC  them selves, CIGS (Cataloguing and Indexing Group 
Scotland), NG fL (Scotland), SCRAN, GTN (G lasgow Te leco lleges Network), SUFI.

Policy Issues: A  Policy Fram ew ork fo r V irtual Scotland?

From  user issues, to network hardware and arch itecture, to  content and search and 
retrieve issues, all o f the e lem ents o f a networked Inform ation service supplying digital 
in form ation, learn ing resources and research m ateria ls and data to Scotland 's citizens have 
a policy d im ension. This fact is reflected in m any o f the projects described above. Thus:

•  The G lasgow  Digital L ibrary pro ject is not ju s t concerned w ith  creating content and 
m aking it accessib le  in an organised w ay but w ith the creatin o f a m anagem ent structure 
and po licy fram ew ork that w ill a llow  the concept to be developed and m ainta ined into the 
long-term  future

•  Inform ing and raising key issues w ith  policy m akers is a s ign ificant e lem ent o f the 
CAIR N S and SCO NE projects

•  The Digital Inform ation O ffice  pro ject a im s to  in fluence and shape University po licy and 
stra tegy in w ays that w ill help fos te r the  creation o f e lectron ic  learning and research 
m ateria ls in the institution
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Invo lvem ent in policy considera tions and d iscussions a t pro ject level helps ensure that 
the C DLR w ill be w ell-p laced to  contribute usefu lly to  d iscussions on th is fron t in a Scottish 
context if invited to  do so. Indeed, it a lready does so to  som e extent in the context o f 
C A IR N S and SCO NE. One possib le additional fo rum  fo r d iscussing such issues and 
contributing to  h igher level d iscussions is the m eetings o f the SLIC  A dvisory  G roup on 
In teroperability  and Access described above which m ay w ell becom e involved in discussing 
and making recom m endations o f a policy fram ew ork as a natural extension o f its standards 
work.

Conclusion

Bringing about a v irtua l or d ig ita l Scotland in which Scottish citizens have readily 
availab le access to  all o f the e lectron ic inform ation, learning resources and research 
m ateria ls and data they  require  is a realisab le aim, but a good deal o f research and 
deve lopm ent w ork is needed before it becom es an operational reality. W orking w ith  a range 
o f organ isations, institu tions and individuals across the country  on a range o f pro jects that 
a llow  it to  investiga te  and develop expertise on key issues such as the problem s o f the 
curren t networked environm ent, the  likely nature o f the fu ture  environm ent, and the various 
e lem ents tha t will he lp  shape it and bring it in to being (U ser needs and user interfaces, 
C o llabora tive  C ollection D evelopm ent and C ontent C reation and M aintenance, Inter­
operability, Navigation and Integration, Access, and M etadata, S tandards and Policy), the 
new ly-created C entre fo r D igital L ibrary R esearch a t S trathclyde U niversity is a lready making 
a s ign ificant contribution to this process, a lthough it is fa r from  being the only p layer in this 
fie ld. M any o f the  projects - in particu lar CAIRNS and SCO NE and the G lasgow  Digital 
L ibrary pro ject - focus on practical outcom es tha t in them selves w ill help to  partia lly 
im plem ent the kind o f environm ent envisaged.
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End Notes

1. h ttp ://bub l.ac.uk/cd lr/
2. h ttp ://w w w .stra th .ac.uk/
3. h ttp ://cvu.stra th .ac.uk/
4. h ttp ://ca irns.lib .q la .ac.uk/
5. The D irectorate o f Inform ation Strategy, m anaged by the L ibrarian and D irector o f 

Inform ation Strategy, M r Derek Law, in tegrates the fo llow ing, previously separate 
departm ents w ith in  one directorate: Audio V isual Media Services, the Centre fo r 
Educational System s, the  Inform ation S tra tegy O ffice, Inform ation Techno logy Services, 
Inform ation System s Adm in istra tion, and the University Library

6. h ttp ://w w w .stra th .ac.uk/ces/
7. h ttp ://w w w .d is.stra th .ac.uk/
8. h ttp ://ca irns.lib .s tra th .ac.uk/
9. h ttp ://da ta lib .ed.ac.uk/pro iects/sco tin it/
10. h ttp ://ca triona2.lib .s tra th .ac.uk/ca triona/
11. h ttp ://w p338.lib .stra th .ac.uk:80/scone/sconeb id .h tm
12. h ttp ://w p338.lib .stra th .ac.uk:80/qdl/qd lb id .htm
13. h ttp ://qae ls.lib .q la .ac.uk/
14. h ttp ://w w w .stra th .ac.uk/ces/pro iects/iisc ipr/
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http://bubl.ac.uk/cdlr/
http://www.strath.ac.uk/
http://cvu.strath.ac.uk/
http://cairns.lib.qla.ac.uk/
http://www.strath.ac.uk/ces/
http://www.dis.strath.ac.uk/
http://cairns.lib.strath.ac.uk/
http://datalib.ed.ac.uk/proiects/scotinit/
http://catriona2.lib.strath.ac.uk/catriona/
http://wp338.lib.strath.ac.uk:80/scone/sconebid.htm
http://wp338.lib.strath.ac.uk:80/qdl/qdlbid.htm
http://qaels.lib.qla.ac.uk/
http://www.strath.ac.uk/ces/proiects/iiscipr/
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15. h ttp ://bub l.ac.uk/
16. h ttp ://w w w .sla in te .ora .uk/Pa irts /s in tacs.h tm
17. h ttp ://w w w .sla in te .org .uk/
18. h ttp ://w w w .sla in te .org .uk/Pa irts /pa irts .h tm
19. h ttp ://w p338.lib .s tra th .ac.uk/ca irns/dvnatop.h tm
20. h ttp ://w w w .scran.ac.uk/
21. h ttp ://w w w .scet.com /pro iects/ngfl.asp
22. h ttp ://w w w .scottishu fi.co .uk/
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