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SCHOLARLY COMMUNICATIONS
Ivy Anderson, Gail McMillan 
& Ann C. Schaffner, editors

T h e  o p e n  a r c h i v e s  i n i t i a t i v e

Forging a path toward in teroperable author self-archiving systems

by Richard E. Luce

E fforts aimed at giving authors control over 
the communication and distribution of 

their work, in the form of electronic author 
self-archiving systems, are gaining ground. 
The Universal Preprint Service (UPS) initia
tive, now known as the Open Archives Ini
tiative, is one such effort that has been widely 
publicized and often misreported in recent 
accounts. The initiative’s goals are to develop 
a framework for a “universal e-print archive” 
and to establish interoperability standards 
supporting the search and retrieval of e-print 
papers from all disciplines. The hope is to 
catalyze progress towards new scholarly pub
lishing models over the next five-to-ten years.

Background
Scholarly communication has long suffered 
from the lag time between summarizing re
search results in a publishable article and the 
formal publication of the article. In certain 
areas of scholarly activity, electronic preprint 
archives have become an established medium 
to communicate non peer-reviewed results 
of ongoing research quickly.

The trend began in high energy physics 
in 1991 and, since then, the centralized xxx 
preprint archive founded by Paul Ginsparg 
at Los Alamos National Laboratory has be
come a global repository for research in phys
ics. xxx (also known as arXiv.org) houses 
more than 122,000 papers, and is mirrored

worldwide in 15 countries, with over 60,000 
users daily, xxx has now expanded to incor
porate mathematics, non-linear sciences and 
computer science.

Similar efforts are taking place in other 
disciplines. CogPrints is modeled on xxx and 
focuses mainly on a collection of papers in 
cognitive science, psychology, neurology, 
linguistics, and related fields. NCSTRL (Net
worked Computer Science Technical Reports) 
is a similar initiative, providing a point of 
access for technical reports in computer sci
ence that are either submitted to the CoRR 
(Computing Research Repository), a part of 
xxx, or to decentralized departmental archives 
that cooperate in the initiative. Archives in 
the NCSTRL initiative share the Dienst proto
col, which enables the creation of library-
like services that support searching and 
browsing the archive.

Along the same lines, the RePEc (Research 
Papers in Economics) initiative provides au
thors with the option to submit working pa
pers to a departmental archive or, if one does 
not exist, to the EconWPA archive at Wash
ington University.

The NDLTD project (Networked Digital Li
brary of Theses and Dissertations) aims at 
building a digital library of electronic theses 
and dissertations (ETD) authored by students 
of member institutions. NDLTD addresses is
sues such as the creation of a workflow to
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s u b m it  E T D s , t h e  d e v e lo p m e n t  o f  a n  X M L  

D o c u m e n t  T y p e  D e f in i t io n  f o r  E T D s  a n d  th e  

s u p p o r t  o f  a  d ig ita l l ib ra ry  f o r  E T D s . R e c e n t ly , 

N IH  h a s  e x p r e s s e d  a  s t r o n g  in te r e s t  in  th e  

e s ta b l i s h m e n t  o f  P u b M e d  C e n tr a l , a n  e -p r in t  

in it ia t iv e  fo r  b io lo g y  d e s c r ib e d  in  t h e  firs t c o l

u m n  in  th is  s e r ie s  (C & R L  N ew s, J a n u a r y  2 0 0 0 ) .  

A ll o f  t h e s e  p r e p r in t  in it ia t iv e s  e n d e a v o r  to  

o p t im iz e  s c h o la r ly  c o m m u n ic a t io n  b y  o v e r

c o m in g  t h e  b a r r ie r s — f in a n c ia l ,  le g a l ,  e t c .—  

w h ic h  t h e  tr a d it io n a l  f r a m e w o r k  h a s  e s t a b

lis h e d .

W h i l e  o t h e r  d is c ip l in e s  a n d  in s t i tu t io n s  

h a v e  b e g u n  t o  c r e a te  p u b l ic  r e s e a r c h  a r c h iv e s  

a lo n g  th e  l in e s  p io n e e r e d  a t L o s  A la m o s , w h a t  

is n e e d e d  a r e  c o n v e n t io n s  th a t  a r c h iv e s  c a n  

a d o p t  t o  e n s u r e  th a t  th e y  w o r k  to g e th e r .  Id e

a lly , a n y  s c h o l a r  s h o u ld  b e  a b l e  t o  f in d  a n y  

p a p e r  in  a n y  o f  t h e s e  p r e p r in t  o r  e - p r in t  a r

c h iv e s  f ro m  a n y  d e s k to p  w o r ld w id e , a s  i f  th e y  

w e r e  a ll  in  o n e  v ir tu a l p u b l ic  l ib ra r y . T h e  

in f o r m a t io n  in d u s try  is s lo w ly  b e g in n in g  to  

u n d e r s ta n d  t h e  p o te n t ia l  o f  t h e  p r e p r in t  c o n

c e p t ,  r e g a r d in g  it e i th e r  a s  a n  o p p o r tu n ity  

fo r  c o lla b o r a t io n , a s  a  c h a lle n g e , o r  a s  a  th re a t.

T ak in g  th e  f irs t  s te p — UPS In it ia tive
I n  A p ril 1 9 9 9 , a  c a l l  f o r  p a r t ic ip a t io n  w a s  p u t  

o u t  t o  e x is t in g  e - p r in t  s y s te m s  t o  m o b i l iz e  a  

c o r e  t e c h n ic a l  g r o u p  to  w o r k  to w a r d s  a c h ie v

in g  a  u n iv e r s a l  s e r v ic e  f o r  n o n  p e e r -r e v ie w e d  

s c h o la r ly  l ite r a tu re . S u c h  a  u n iv e r s a l  s e r v ic e  

is  c o n s id e r e d  a s  t h e  fu n d a m e n ta l  a n d  f r e e  

la y e r  o f  s c h o la r ly  in fo r m a tio n , o n  t o p  o f  w h ic h  

b o t h  f r e e  a n d  c o m m e r c i a l  s e r v i c e s  c o u l d  

f lo u r is h .

P a u l  G in s p a r g , H e r b e r t  V a n  d e  S o m p e l  

a n d  I , f r o m  L o s  A la m o s  N a tio n a l  L a b o r a to ry , 

in it ia te d  t h e  U P S  In it ia t iv e  c a l l  f o r  p a r t ic ip a

tio n . W e  b e lie v e d  th a t  im p o r ta n t  s te p s  to w a rd s  

t h e  e s t a b l i s h m e n t  o f  s u c h  a  u n iv e r s a l  s e r v ic e  

c o u ld  b e  t a k e n  b y  id e n t i f y in g  o r  c r e a t in g  

in t e r o p e r a b le  t e c h n o l o g i e s  a n d  f r a m e w o r k s  

f o r  th e  d is s e m in a t io n  o f  a u th o r  s e l f -a r c h iv e d  

d o c u m e n t s  ( t e r m e d  e - p r in t s ) .  T h e  d r iv in g  

f o r c e s  b e h i n d  th e  in it ia t iv e  w e r e  t h e  p e r c e p

t io n  th a t  m a n y  y e a r s  o f  t h e o r e t ic a l  d is c o u r s e  

h a v e  r e s u lte d  in  f e w  f u n d a m e n ta l  m e th o d ological

c h a n g e s ,  a n d  o u r  h o p e  th a t  m o r e -

ra p id  p r o g r e s s  c o u ld  b e  c a ta ly z e d  b y  a  c o n

s o r t iu m  o f  in te r e s te d  p a r t ie s  f o c u s in g  d ir e c t ly  

o n  t h e  r e le v a n t  t e c h n o l o g i c a l  i s s u e s .

T h e  U P S  m e e t in g ' w a s  h e ld  in  S a n ta  F e ,  

N e w  M e x ic o  o n  O c t o b e r  2 1 - 2 2 .  T h e  p a r t ic i

p a n ts  in  t h e  m e e t in g  w e r e  d ig ita l  l ib r a r ia n s  

a n d  c o m p u t e r  s c i e n t i s t s  s p e c i a l i z i n g  in  

a rc h iv in g , m e ta d a ta , a n d  in te r o p e r a b il i ty , a n d  

t h e y  in c lu d e d  th e  f o u n d e r s  o f  t h e  p r in c ip a l  

p u b l i c  r e s e a r c h  a r c h iv e s .  T h e  p a r t i c ip a n ts  

w e r e  d iv e r s e  in  th e ir  u n d e r ly in g  m o t iv a t io n s ,  

b u t  e n t ir e ly  u n if ie d  in  th e i r  o b je c t i v e  o f  p a v

in g  t h e  w a y  f o r  u n iv e r s a l  p u b l ic  a r c h iv in g  o f  

t h e  s c ie n t i f ic  a n d  s c h o la r ly  r e s e a r c h  l ite r a tu re  

o n  th e  W e b . S p o n s o r s h ip  fo r  th e  m e e t in g  w a s  

o b t a in e d  f r o m  t h e  C o u n c il  o n  L ib ra ry  a n d  

I n f o r m a t io n  R e s o u r c e s ;  t h e  D ig i ta l  L ib ra ry  

F e d e r a t io n ;  SP A R C ; A R L ; a n d  th e  R e s e a r c h  

L ib ra ry  a t  t h e  L o s  A la m o s  N a t io n a l  L a b o r a

to ry .

A  s e t  o f  o b je c t i v e s  w a s  o u t l in e d  f o r  th e  

m e e t in g .  T h e s e  o b je c t i v e s  s u p p o r te d  th e  

d e v e lo p m e n t  o f  s o lu t io n s  to  s o m e  o f  th e  

p u r e ly  t e c h n ic a l  o b s t a c l e s  t o  a  m o r e - e f f e c

t iv e  e l e c t r o n i c  s c h o la r ly  c o m m u n ic a t io n  s y s

t e m  a n d  c e n te r e d  a r o u n d  t h e  f o l lo w in g  c o n

c e p ts :

1. s t im u la tin g  t h e  a d o p t io n  o f  t h e  p r e

p r in t  c o n c e p t  in  all a r e a s  o f  s c h o la r ly  r e s e a r c h ;

2 . in te g r a t in g  p r e p r in t  s e r v ic e s  in to  th e  

s c h o la r ly  d o c u m e n t  s y s te m  o f  s c h o la r ly  jo u r

n a ls , A & I s e r v ic e s  a n d  l ib r a r ie s ;

3 . c r e a t in g  s e a r c h  a n d  r e tr ie v a l  f u n c t io n

a lity  f o r  p r e p r in t  a r c h iv e s  th a t  c a n  b e  s im u l

t a n e o u s ly  u s e fu l  f o r  d is c ip lin e -s p e c i f ic ,  c r o s s -

d is c ip lin a r y , in te r - in s t i tu t io n a l  a n d  in tra - in s t i

tu t io n a l  p u r p o s e s ;

4 . d e v e lo p in g  u s e r - fr ie n d ly  s y s te m s , i .e .,  

a lo n g  t h e  l in e s  o f  e s t a b l i s h e d  s e a r c h  a n d  r e

tr ie v a l  m e th o d s ;  a n d

5 . in c lu d in g  t h e  fu ll  r a n g e  o f  m e ta -d a ta ,  

fu l l - te x t , a n d  c i ta t io n  d a ta .

T h e  g r o u p  a g r e e d  o n  a  s e t  o f  m in im a l t e c h

n ic a l  r e q u ir e m e n ts  f o r  a r c h iv e s .  T h e s e  w ill  

b e  p u b l i s h e d  s e p a r a te ly  a s  t h e  “S a n ta  F e  C o n

v e n t io n s ” a n d , d u r in g  t h e  n e x t  s ix  m o n th s ,

A b o ut  t h e edi to r

Ivy Anderson is  coord¡natorfor D igital Acquisitions a t Harvard University, e-mail: ivy_anderson@ harvard.edu;  Gail M cM illan 
is head o f  the D igital Library and Archives (form erly the Scholarly Communications Project) a t Virginia Tech University, e-mail: 
gailm ac@ vt.edu;  A n n  C. S ch a ffh e r is associa te un iversity  lib ra rian  fo r  Research  Services, In struction  ‹S Planning a t 
Brandeis U niversity, e-m ail: schaffne@ brandeis.edu

mailto:ivy_anderson@harvard.edu
mailto:gailmac@vt.edu
mailto:schaffne@brandeis.edu


186 /  C&RL News •  March 2000

w ill be implemented in the existing ar
chives.

Technical sum m ary
All the participants agreed that scientific pa
pers should be freely accessible to the pub
lic, although individual participants differed 
on specifics, such as how to handle non-peer-
reviewed material. The first meeting concen
trated on the creation of cross-archive end-
user services. The aim was to identify general 
architectural and technical characteristics of 
archive solutions that would facilitate the cre
ation of such services. These characteristics 
could then be recommended for existing and 
upcoming initiatives.

The meeting began with a presentation 
and demonstration by a team consisting of 
Herbert Van de Sompel, Michael Nelson 
(NASA Langley and Old Dominion Univer
sity), and Thomas Krichel (University of Sur
rey and RePEc initiative). This group had built 
an experimental end-user service providing 
access to data originating from existing archive 
initiatives. The presentation identified prob
lems that arose during the project, and dis
cussion of these problems served to launch 
the meeting discussions.

Participants concluded that many differ
ent archive initiatives were likely to emerge, 
with different conceptual, organizational, and 
technical foundations. For such initiatives to 
become part of the scholarly communication 
system, interoperability was essential.

Consensus was reached that interoper
ability hinges on a fundamental distinction 
between the archive functions, which include 
data-collection and maintenance, and end-
user functions, like the cross-system search 
and linking prototype service described in 
the opening session. Although archive initia
tives can implement their own end-user ser
vices, it is essential that the archives remain

URLs  E p r in t  a r ch ive s

• xxx preprint archive at Los Alamos: 
http://xxx.lanl.org

• CogPrints: http://cogprints.soton.ac.uk
• NCSTRL: http://www.ncstrl.org
• EconWPA: http://econwpa.wustl.edu
• NDLTD: http://www.ndltd.org

“open” to allow others to create such ser
vices.

A discussion on the technicalities of cre
ating end-user services for data originating 
from different archives followed. The group 
recognized that there are basically two ways 
to implement these: a distributed searching 
approach and a harvesting approach. The 
former would require archives to implement 
a joint distributed search protocol, which 
would be difficult. Moreover, there are im
portant problems of scale when implement
ing such distributed search solutions, in light 
of the possible emergence of thousands of 
institutional and/or subject-oriented archives 
worldwide. The group agreed that this was 
not a realistic approach at this time, and that 
a harvesting solution was more appropriate. 
Such a harvesting solution would allow 
trusted parties—the ones that subscribe to the 
Santa Fe Conventions—to collect data selec
tively from different archives. The conven
tions propose adoption of portions of the 
Dienst protocol for the harvesting of data and 
a minimal Dublin Core compliant metadata 
set, called the Santa Fe Set, which should be 
made available by all archives to respond to 
harvesting requests.

The representatives of existing archive ini
tiatives at the meeting, as well as those from 
institutions that are in the process of setting 
up archive initiatives, agreed to comply with 
those guidelines. The Dienst protocol will be 
enhanced to allow for the functions men
tioned above and a minimal Dienst release, 
facilitating the process of making an archive 
compliant to the required aspects of Dienst, 
will be made available. A transport format 
for MARC-formatted metadata will be pro
posed, as well as an XML Document Type 
Definition for the description of the Santa Fe 
Set. The recommendations will be extensively 
documented on a Web site and adoption of 
the recommendations will be promoted 
worldwide.

The path  fo rw a rd
The Open Archives initiative has created a 
forum to discuss and solve technical matters 
of interoperability between author self
archiving solutions, as a way to promote their 
global acceptance (see h ttp ://w w w . 
openarchives.org).

(continued on page 202)
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b iograph ica l entries and a description o f  the 

d iscovery that earned  the N o b e l Prize. Access. 
h t tp :/ / w w w .s la c .s t a n fo r d .e d u / l ib r a r y /  

nobel.htm l.

• Contributions o f 20th Century Women  
to Physics. A n  archive o f  m ore than 80 cita

tions o f  w om en  w h o  contributed to physics in 

the 20th century created b y  the U CLA D epart

m e n t o f  P h y s ic s . Access: h t tp :/ / w w w . 

physics.ucla.edu/~cwp/.

History of Physics
• Center fo r the History o f Physics. This 

center, a section o f  the Am erican  Institute o f 

Physics, has a m ission to  preserve and m ake 

k now n  the h isto iy  o f  m odern  physics and al

lied  fields, including astronom y, geophysics, 

optics, and the like. Access- http://www.aip.org/ 

history/.

• H istory o f  Physics Group. The Insti

tute o f  Physics established this grou p  in  1984 

to  secure the written, oral, and instrumental 

record  o f  British physics fo r  posterity and to 

exp lo re  w ays  in w h ich  history can b e  used 

m ore e ffec tive ly  in the understanding, teach

ing, and genera l com m unication o f  physics. 

Access: h ttp://www.iop.org/IOP/Groups/HP/.

“Scholarly Comm. ” cont.from  page 186)
A greem en t w as reached  on  the fo llo w in g  

to  p ave  a path forward:

• the m inim al D ienst p ro toco l set w ill b e  

im plem ented  fo r  all archives that w e re  repre

sented at the m eeting. This w ill a llow  fo r  a 

first round o f  experim entation  w ith  the cre

ation o f  end-user services layei'ed o v e r  exist

ing archives;

• there is an urgent n eed  to  discuss the 

m echanism s used to  submit m aterial to  ar

chives;

• it is im portant to  have presentations and/ 

o r w orkshops at upcom ing digital library con

ferences;

• the experim ental, non-production  p roto

type that was presented  at the m eeting w ill 

tem porarily  b e  ava ilab le  fo r  exp lo ra tion  at 

http://ups.cs.odu.edu. T h e  representatives o f  

O ld  D om in ion  University, Los A lam os National 

Laboratory Research Library, and the U n iver

sity o f  G hent expressed  their interest in con

tinu ing this p rototyp ing w ork ; and

• the UPS Initiative has been  renam ed. It is 

n o w  referred  to  as the O p en  Arch ives Initia

tive.

Discussion groups
A  k ey  m a iling  list fo r  physics librarians is 

PAM net, the d iscussion  list fo r  the Physics, 

A stron om y and M athem atics (P A M ) D iv is ion  

o f  the Special Libraries Association . T h e  pur

p ose  o f  PA M net is to  p ro v id e  a foru m  fo r  the 

discussion o f  library and in form ation  resource 

issues re levan t to  physics, astronom y, and 

m athem atics. PA M net m ay b e  used to  seek  

help  w ith  re fe ren ce  qu estions and in ob ta in

ing materials, but on ly  w h en  those materials 

are not ava ilab le  through a lib rary ’s norm al 

ILL o r  docu m en t d e liv e ry  suppliers  o r  w h en  

tim ing is critical. T h e  list is o p e n  to  non-PAM  

d iv is io n  m em b ers . T o  su b scrib e , con tac t 

D av id  Stern, the list ow n er, at david .e.stern@

ya le.edu .

O ther m ailing lists related to  physics can 

b e  fou n d  in the Physics section  o f  “T h e  D irec

tory o f  Scholarly and Professional E -Confer

ences,” m aintained b y  D iane Kovacs. Access: 
h ttp :/ / w w w .n 2 h 2 .c o m / K O V A C S / S 0 1 0 6 . 

html.

T h e re  is a physics h ierarchy o f  d iscus

s io n  g r o u p s  in  U s e n e t . T h e s e  in c lu d e  

s c i . p h y s ic s ,  s c i . p h y s ic s . r e la t iv i t y ,  a n d  

sc i.physics.research . ■

Some issues and questions
T h e  in itiative discussed ab ove  raises several 

social issues concern ing scholarly com m uni

cation. A m on g  the issues o f  relevance to  aca

dem ic and research institutions are the fo llo w

ing:

• W ill the institution p rov id e  o r  support a 

departm ental o r  institutional e-print arch ive o f  

authors affiliated  w ith  the institution? I f  so, w ill 

it adopt o r  incorporate the Santa Fe  protocols 

to  gain  w id e r exposu re and interoperability?

• H o w  w ill research libraries package and 

d e liver access to  e-print literature?

• W ith  the resolu tion  o f  e-print arch ive 

interoperability technical issues, w hat w ill b e  

the process o f  reso lv ing the social issues con

nected  w ith  tenure and publishing?

W h ile  it is not the intent o f  the O p en  A r

ch ives  In itia tive  to  d ea l w ith  those soc ia l is

sues, their resolu tion  w ill b e  an im portant 

factor in determ in in g h o w  qu ick ly  the para

d ig m  fo r  s c h o la r ly  c o m m u n ic a t io n  w i l l  

change. A t ou r m eetin g  in O ctober, w e  tried 

to  lay  the g rou n d w ork  fo r  technical standards 

that w ill support n e w  m od els  o f  scholarly  

publish ing. ■

http://www.slac.stanford.edu/library/
http://www
http://www.aip.org/
http://www.iop.org/IOP/Groups/HP/
http://www.n2h2.com/KOVACS/S0106
http://ups.cs.odu.edu



