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Abstract 

The Digital Object Identifier (DOI) system is a managed system for persistent identification of 

content on digital network. The DOI system is implemented through a federation of registration 

agencies, under policies and common infrastructure provided by the International DOI 

Foundation (IDF) which developed and controls the system. The DOI system provides identifiers 

which are persistent, unique, resolvable, and interoperable and so useful management of content 

of digital networks in automated and controlled ways. A PURL is a Persistent Uniform Resource 

Locator. A PURL-based Object Identifier (POI) is a simple specification for resource identifiers 

based on the PURL system 

1. INTRODUCTION 

The Digital Object Identifier is a system for identifying and exchanging intellectual property in 

an interoperable digital environment. It provides an extensible framework for managing 

intellectual content in any form at any level of granularity and linking customers with content 

suppliers. DOI facilitate e-commerce. It is enabling automated copyright management for all 

types of media using DOIs, making managing intellectual in networked environment much easier 

and more convenient, and all the construction of automated services and transaction for e-

commerce.  

The DOI system was the result a publishing industry initiative in late 1990. International DOI 

foundation, created in 1998, supports the needs of the intellectual property community in digital 

environment by the development and promotion of the DOI system as a common infrastructure 

for current management. The foundation, nonprofit organization manages; development makes 

policies and licensing of the DOI system to registration agencies. The first DOI Registration 

agency began in 2000; by early 2009 around 40 million DOI names had been assigned through 



ISBN 978-93-5215-604-0 
 

44 
 

eight registration agencies. The most widely known application of DOI system is cross reference. 

Cross publisher citation linking service, which allow researcher link from reference citation 

directly to the cited content on another publisher’s platform, subject to the target publisher’s 

access control practices, other applications include government documentation, books and data. 

2. The development of the DOI system has processed through three parallel tracks. 

1. An initial implementation of persistent naming: a single redirection from a DOI name to a 

digital location i.e. URL, of the entity or information about it. 

2. The development of more sophisticated means of management such as contextual 

resolution, where the result of a redirection is also a function of some additional 

information such as local holding information. 

3. Collaboration with other standards activities in the further development of tools for 

managing entities in a digital environment. 

 

3. IDENTIFIER CONCEPTS 

An identifier is a concise means of referencing something .The term “|identifier” can mean 

several different things. 

1. A “string” typically a number or name, denoting a specific entity e.g. the identifier 

ISSN 0974-0643 denotes the journal “DESIDOC Journal of Library and Information 

Technology”. 

2. A specification which prescribes how such strings are constructed, e. g. The ISO 

standard   ISO 208:2005 is the current specification of ISBN numbering system. 

3. “Scheme” which implements such a specification e. g. the ISBN International agency 

implements ISBN started in an implemented scheme by assigning ISBN prefix to 

publisher, registering specific ISBN , providing rules on use of ISBN ( such as the 

incorporation of bar code on the cover a book) 

4. DOI System 

DOI is an acronym for Digital Object Identifier. The DOI system provides for unique 

identification, persistence, resolution, metadata and semantic interoperability of content 

entities i.e. Objects. Information about an object can change over time, including to find 

it, but its DOI name will not change. 
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The DOI systems brings together. 

1. The syntax specification, defining the construction of a DOI name. 

2. The resolution component, providing the mechanism to resolve the DOI name to data 

specified by the registrant. 

3. The metadata component, defining an extensible model for associating descriptive and 

other elements of data with DOI name. 

4. A social infrastructure, defining the full implementation through policies and shared 

technical infrastructure in a federation of registration agencies. 

5. SYNTAX 

The DOI name is the string that specifies unique object within DOI system. The DOI 

syntax (Standardized as ANSI / NISO Z39.84-2005) prescribes the form and sequence of 

characters, comprising any DOI name .The DOI syntax is made up of a “Prefix” element 

and “Suffix” element separated by a forward slash. There is no defined limit on the length 

of a DOI name or its prefix or its suffix elements. The DOI elements are case insensitive 

and many incorporate any printable characters from the Unicode standard. 

Example  

A DOI name with the prefix element “10.1000” and suffix element “123456”: 

10.1000/23456. 

The DOI prefix has two components: A “Directory” indicator followed by a “Registrant” 

Code separated by a full stop e. g. (10.1000). The directory indicator always “10”and 

distinguishes the entire set of character strings (Prefix and Suffix) as DOI, within the 

wider handle system used for resolution. The registrant code is unique alphanumeric 

string assigned to an organization that wishes to register DOI names once DOI name is 

assigned the string should not be changed. 

   

6. DOI ADVANTAGES TO LIBRARIES 

METADATA: The object associated with DOI name is described unambiguously by DOI 

metadata based on extensible data model, to support interoperability between DOI 

applications. The metadata describes the object to the degree that is necessary to 

distinguish it a separate entity within DOI system. The minimum set of such metadata, 

the DOI kernel is specified by International DOI Foundation. This includes elements such 
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as ISBN and title. The basis of metadata schemes and extension used in the DOI system 

is the indices (interoperability of data in e-commerce system).This contextual ontology 

approach to interoperability is showed by a number of significant content sector 

activities. This allows the use of variety of existing metadata schemes with DOI names in 

a common framework. The use of these tools for DOI metadata has been limited in initial 

applications, but more applications are emerging as the sophistication of content 

management on digital networks and the need for interoperability increases. 

7. DOI HELP 

1. The classification and categorization of the publication should be user friendly.  

2. The navigation should be simple and user friendly. 

3. A well organized content in electronic format benefits archival and easy retrieval.  

4.  DOI support to improve decision support. 

5. Documents can be accessed any time from anywhere. 

6. DOI integration adds benefits to resource planning systems. 

DOI foundation is closely involved in the development of the OpenURL, A mechanism 

for transporting metadata and identifier describing publication for the purpose of context 

sensitive linking. The DOI system is now widely implemented using OpenURL by many 

libraries.   

8. Persistent Uniform Resource Locator (PURL) 

PURLs (Persistent Uniform Resource Locators) are Web addresses that act as 

permanent identifiers in the face of a dynamic and changing Web infrastructure. Instead 

of resolving directly to Web resources, PURLs provide a level of indirection that allows 

the underlying Web addresses of resources to change over time without negatively 

affecting systems that depend on them. This capability provides continuity of references 

to network resources that may migrate from machine to machine for business, social or 

technical reasons. 

A PURL is a Persistent Uniform Resource Locator. Functionally, a PURL is a URL. 

However, instead of pointing directly to the location of an Internet resource, a PURL 

points to an intermediate resolution service. The PURL resolution service associates the 



ISBN 978-93-5215-604-0 
 

47 
 

PURL with the actual URL and returns that URL to the client as a standard HTTP 

redirects. The OCLC PURL Service has been strongly influenced by the active 

participation of OCLC's Office of Research in the Internet Engineering Task Force 

Uniform Resource Identifier working groups. PURLs are an approach to fixing the 

problem of unstable URLs. The 2002 OCLC Web Survey includes measurement of 

percent of IP addresses identifying a Web site in Year A also identifying a Web site in 

Year B: almost half of web addresses registered in one year are no longer reachable after 

one year. As time goes on these compounds: only 13% of the web addresses registered in 

1998 were still around in 2002 (19% of the sites created in 1999 survived to 2002, as did 

33% of the 2000 ones and 51% of those from 2001). The folly of relying on URLs alone 

for persistence is dramatically brought home by this statistic.  

PURLs are all http and inherit both the strength and weakness of that approach. PURLs 

provide one level of indirection, just like a single value DOI name, but all contained 

within a single server and that single server is permanently attached to a specific domain 

name. PURL servers don't know about each other. The redirection is functionally 

equivalent to the way the DOI System uses a proxy server, doi.org (or dx.doi.org, an 

earlier syntax which continues to be supported), which re-interprets DOI name queries 

into http. PURL is equivalent to a local DOI name which never goes beyond the proxy 

server approach and never makes use of the multiple resolutions and data types, metadata 

approach, and enforced common policy. The DOI System also provides a centrally 

managed redirection service rather than local purl server management.  

We recommend that interested parties refer to independent comparisons e.g.: "To attach 

truly archival, long-lived names to network-accessible resources, I think PURLs should 

not be considered. My primary objection is that PURLs rely on DNS for labeling 

namespaces, which has at least two problems in the long run: DNS names are controlled 

by outside agencies at many levels (i.e. not just local administrators, but our ".EDU" 

parent domain is subject to the Internet governing bodies). Also, I believe the entire DNS 

naming system will be revised within the next 100 years, which is probably shorter than 

the range MIT Archives routinely anticipates. Although the Handle System currently 

needs the crutch of HTTP proxies which have the same DNS naming problem, it is 
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inherently free of the domain name system and even the current Internet implementation. 

The handle namespace is not connected to any other protocol or standard, because it was 

properly designed to persist as a meaningful, resolvable naming system well into the 

foreseeable future." (http://web.mit.edu/handle/www/purl-eval.html)  

The DOI System sits on top of a system explicitly designed to name digital objects on 

networks. This system, the Handle System, can provide the web-centric functions of a 

PURL through the use of a proxy server that returns a PURL-like single redirection. But 

underneath that is a much more extensive set of functionality that can be used as needed 

now or in the future.  

A PURL can be resolved only by its designated PURL server. A DOI name can be 

separated into resolver and identifier. A given DOI name can be resolved by any handle 

resolver. A counter-argument involves the use of PURL partial redirects which can allow, 

for example, the single server at purl.org to route to what might be considered PURL sub 

domains to other PURL servers and to change this routing over time. But this puts the 

purl.org server in the middle of PURL resolutions forever. The doi.org server could serve 

that same function and also be subject to the same problems, but it is only one way into 

the DOI System. Doi.org is just as deployed as purl.org and adds a more robust 

underlying system.  

A PURL-based Object Identifier (POI) is a simple specification for resource identifiers 

based on the PURL system. The use of the POI is closely related to the use of the Open 

Archives Initiative Protocol for Metadata Harvesting and with the OAI identifier format 

used within that protocol. The main argument for POIs seems to be that they fit with 

OAI-compliant repositories. As described in the POI Resolver Guidelines, POIs are not 

explicitly assigned to referents — they are implied by the existence of an OAI metadata 

'item' with an identifier that can be mapped to a POI. There are a number of assumptions: 

that DOI metadata item will correspond to an available Referent; that referent will be 

available through a URL that can be derived from the DOI identifier; that identifier will 

work because the right kind of PURL partial redirect has been made. This can be 

contrasted with DOI names, which are not considered to exist before being explicitly 

http://web.mit.edu/handle/www/purl-eval.html


ISBN 978-93-5215-604-0 
 

49 
 

registered and once registered are by definition part of the resolution system. Any 

implementation of persistent identifiers using existing material must accommodate DOI 

names, unless it plans to ignore the great bulk of scholarly journal literature.  

The partial redirection rules that PURL uses to map OAI identifiers to POIs are simple 

and result in web redirections with a large degree of granularity. Currently POIs can only 

partially redirect OAI identifiers based on its namespace-identifier to a specific web 

server. Although this is not necessarily an issue, it does pose long term-collection 

management issues. This high level granularity is however not an intrinsic limitation of 

PURLs, indeed, PURL servers could use more sophisticated partial redirection algorithms 

and obtain a much finer level of redirection. This would however require PURL servers 

to have a mechanism for expressing complex redirection mechanisms and the ability to 

promptly and accurately distribute them across all PURL servers. The partial redirection 

lets you move entire sub-trees from one location to another but doesn't let you rearrange 

the trees. This requires, as noted in the POI Resolver Guidelines, that the URLs are used 

in a consistent manner or at least that the base URL applies to all POIs in a given 

namespace. The registration of a separate PURL for each DOI, which is the only way to 

begin to introduce the same level of flexibility given by the simplest use of DOI names, is 

given as a last resort case and recommended only for small numbers of POIs. One of the 

advertised strengths of POIs, that you don't have to register each one, also has the usual 

weakness of deriving identifiers from some aspect of the referent: defining who owns it 

and where it fits in their organization of referents. The DOI System policies and social 

engineering aspect we have referred to elsewhere (DOI names are backed by an 

organization dedicated to their growth and survival) add value as well as functionality to 

the DOI System. 

1. CONCLUSION 

The Digital Object Identifier system provides a system for the identification of digital 

content on networked environment. It provides interoperability facility. The DOI system 

is not designed as a single application, but to provide generic framework of identification, 

resolution, metadata and policy that can be applied to all digital objects in a networked 

environment. The development and deployment of the DOI was also designed to enable 
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automated copyright management, which should offer additional copyright protection, 

preserve data, integrity and help to prevent piracy. IDF is involved in development of 

OpenURL, hence DOI and OpenURL widely implemented in many libraries. 

A PURL-based Object Identifier (POI) is a simple specification for resource identifiers 

based on the PURL system. The use of the POI is closely related to the use of the Open 

Archives Initiative Protocol for Metadata Harvesting and with the OAI identifier format 

used within that protocol. 
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