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The Z39.50 Information Retrieval Protocol:  

Do You Really Get What You Ask For?

Abstract

The National Information Standards Organization (NISO) first developed the protocol known as Z39.50 in 1988 (Z39.50 – 1988, Version 1) in order to provide an American standard with which computers utilizing different hardware and operating systems could communicate.  Since that time it has been revised and improved yearly, and has since been published in two subsequent versions, Z39.50 – 1992, Version 2, and Z39.50 – 1995, Version 3.  Since its inception, it has not only remained a standard for the library information community, but has also become a standard used by many in the computer industry at large.  Most notably, it is now used by many users of TCP/IP protocol as the standard for initiating and completing network connections. (Hoskinson).

Originally, the standard was conceived as a means by which a user could reference more than one bibliographic database, such as the Library of Congress, or OCLC. (Lynch)  If the original intention for the creation of Z39.50 is used as a ruler, then the explosion of online gateways to various databases found on the Internet today can measure the success of its implementation.  However, do end-users really benefit from the standards as they are utilized?  Additionally, over the years the concept of Z39.50 has changed to include the idea of integrating a variety of applications, such as acquisitions and serials functions.  How practical are these goals? 

The purpose of this paper is to assess the difference between the common perceptions of the Z39.50 protocol, and its actual performance in the information community.

Topic Statement

It can be difficult for an end-user to tell whether a vendor who claims compliance with the Z39.50 protocol is delivering a substantial benefit to its software.  Search results can vary widely, depending on how a vendor has interpreted the standards.  Consequently, many librarians who work with systems applications may disregard the overall benefit.  According to Will Owen, the Systems Librarian at Davis, it is possible for a vendor to comply with the standards for information retrieval, without gaining any “practical flexibility or usefulness.”   The discrepancy between the intentions behind the standards, their wide acceptance, and the practical considerations of those who use the applications that claim to support them led to questions that deserve greater examination.

What does the standard really promise?  What is really delivered?  And why is it so popular, if it doesn’t provide a necessary or useful service?

The History

The emergence of bibliographic databases such as those developed by the Library of Congress and OCLC in the 1970’s first illustrated the need catalogers had for a means of searching more than one database from one terminal.  At the time, the solution to this need was to support application software for an individual system, which would contain the shared cataloging of the members of a bibliographic utility.  This was known as the “Linked Systems Project.”   Eventually, the popularity of the personal computer in the 1980’s made it possible for libraries to link directly to national databases of information using online connections.   Libraries were able to not only link terminals into local network servers, but to allow patrons access to the catalogs.  Thus, a standardized method of communicating between different hardware and software configurations became even more necessary, and the resulting project completed by the National Information Standards Organization (NISO) was initially published as Z39.50 – 1988, Version 1.  Z39.50 – 1992, Version 2 developed as a means of overlaying the Open System Interconnection (OSI) framework, which was the popular connection protocol in the early 1990’s.  Version 2 also included a broader scope of applications.  As the 

TCP/IP protocol was found to be more efficient during the mid to late 1990’s, Z39.50 was updated to reflect the necessary requirements.  Although NISO reviews the standards every year, the most current version of the standard is known as Z39.50 – 1995, Version 3.  (Lynch)  

The Promise

Through a number of interoperability features, Z39.50 allows for a number of benefits for end-users.  Although it does not proscribe the use of any single interface, the communication between computers allows for a multitude of databases to be search with one interface.  Generally, most compliant applications use a web-based browser to direct a user’s search through a graphical interface.  Several databases can be searched at the same time, using the same search command structure and strategies.  Another important benefit is the ability for several libraries to combine to form consortia, or union catalogs, which users may search at once.  As a result of this cooperation, interlibrary loan requests are made faster and easier.  End-users also benefit from the ability to save and run set searches.  Both the search requests and the results may then be faxed or emailed back to the user for later use.  Finally, Z39.50 also allows for the use of one interface to search the CD-ROM databases from a number of vendors, eliminating the need to train users in a variety of search methods.  (Hoskinson)

There are companies, such as Innovative or Data Research Associates (DRA), which utilize these bibliographic capabilities for serials and acquisitions modules in their software packages.  The promise of combining all the functions of a library, from user services to technical services, into one interface is tantalizing to those who are looking for an easy way to train staff and who want the ease of ordering each library application from one vendor.   Vendors also find the concept attractive, for the obvious motivation of wanting to sell as many applications to a customer as possible.

The development of the Application Service Provider (ASP) is another area in which the Z39.50 standard can become a vital necessity.  The ASP model of operating involves the use of the Internet to provide a customer access to a vendor’s entire system.  Most database providers already use the ASP model.  Some vendors, such as DRA and epixtech are hoping to one day hold their entire bibliographic database on their own servers, allowing libraries to access and process information over the network.  (Barry)  Without a means of standardizing information, such interactions would become complicated, and information could become degraded.

In Practice

Z39.50 is a client/service protocol with which the communication between computers is formalized.  A client computer is that which makes a request for information located on the server computer.  If it could be compared to a formalized human interaction, it would somewhat resemble a business transaction by phone.

Presuming that both computers are Z39.50 compliant, the client initializes a request by dialing the server and providing any necessary identifying information.  At that time, the server computer confirms the ability to take the request.  When it is determined that the two computers can do business, the client submits the search, which the server translates into a query of its own database.  The server computer then presents the information back to the client computer, which translates the results back into a format readable by the interface being utilized.  At this point the information is sorted and displayed.  (Miller)

Using Z39.50 protocol, the country or language, model or software of the computers are not barriers, and that’s why it is such a popular standard for TCP/IP transactions.

Problems

Unfortunately, the very characteristics that make Z39.50 flexible and adaptable to a number of functions also make it hard to consistently implement.   One of the problems is that the protocol does not formalize the syntax of the original search query, nor does it formalize the manner in which it is returned.  Therefore, the user cannot be sure whether a search entered is going to be understood in the format necessary to pull the desired results.  For example, if the user’s search function automatically drops stop words from a query, and the user enters “apples oranges” into the search, the unfamiliar database may not understand that the request for information should read, “apples and oranges,” in order to pull the greater amount of records.  (Soffer)

Also, the format of the search may also be in question.  Does the database support author/name searching?  Is it possible to search by phrase, or will the database only search keywords?  If only keyword searches are possible, which informational fields with a record are being searched?  The user can never be completely sure that the data is being effectively searched or retrieved.  (Lunau)  The information is not ranked or sorted for relevance, and may include too much or not enough information.  (Williams)

Technical problems may also affect the search results.  If the client/server connection is interrupted in the middle of the interaction, then the user may not be accessing information from every database queried, or the search may be slowed.  The Z39.50 protocol doesn’t standardize the connection configuration, only the exchange once the connection is made. (Soffer)  Nor does it direct a client computer to initially search for other databases that are also Z39.50 compliant.  (Williams) 

The problem with the vision for the future use of Z39.50 is that, while exciting at first to think of applying all of a library’s applications into one interface, the truth is that there are often very good reasons for keeping the modules separate.  For example, although it can be convenient to attach bibliographic records to acquisitions records, a full marc record is not really necessary for the module to function.  When the differences of departmental procedure, and security concerns, are weighed against the convenience of having the bibliographic information, it is easy to understand why acquisitions functions are usually one of the last programs written by any company.  The payment of invoices usually involves a totally different set of procedures and information manipulated.  To use the same interface to attempt this function is equivalent to trying to set up a spreadsheet using Word, rather than Excel.  It can be done, but it’s not nearly as efficient or powerful.  These are some of the complaints made by librarians who have tried to use the applications designed under the cataloging utilities for acquisitions functions.  And yet, due to monetary concerns, most vendors are reluctant to relinquish their proprietary modules for the sake of providing any library its favorite software programs in one bundled package.

Any library should, most importantly, be wary of using the ASP model of processing information.  While it benefits the vendors in many different ways, the things that profit the vendors can prove impediments to the customers.  Foremost, if a vendor owns and controls all of the bibliographic information a library possesses, it becomes harder for a library to leave that vendor for another.  What happens if the vendor is sold, or goes out of business, or decides to drastically increase the cost of use when its contract is renewed?  Also, the library must understand that the vendor will track every transaction for the sake of marketing information.  This includes all circulation information, possibly including patron information, as well as all acquisitions information.  While the idea of outsourcing library functions to a vendor’s services in such an immediate and affordable way can be seductively attractive, the concerns may ultimately outweigh the convenience.

Question:  Do You Really Get What You Ask For?

Answer: “It depends on what you’re asking.”

Opinions of the usefulness of the Z39.50 protocol vary depending on who is affected by it.   Those hoping to provide a globally efficient means of allowing computers to communicate, using the TCP/IP protocols, find it a useful and flexible common language.  Vendors like the marketability it offers, because to state adherence is to lend a certain amount of apparent trustworthiness.  Vendors also like the real potential it offers in terms of interoperability both between computers and between application modules, providing those applications reflect their own programming.  

Librarians would express a mixed response.  The ease of communication between computers has become so commonplace, that is not the most apparent benefit.  They also consider the fact that while many users express the desire to search multiple databases with one interface; they are not as willing to deal with longer response times, or inclined to sort through meaningless piles of irrelevant information.  (Payette)  Combine these perceptions with the fact that many applications cannot be practically integrated into one vendor’s software package without some loss of utility, and the Z39.50 protocol loses a little credibility.

The best aspect of Z39.50 is that it is continually evaluated and refined for improvements.  The only way to perfect an international standard of the scope this protocol attempts is to continue to experiment with it through trial and error.  It is already a very powerful and effective way to improve TCP/IP connections, and it has already greatly facilitated the movement of information between libraries, even if not as efficiently as desired.  As software is developed and technologies are advanced, the Z39.50 protocol remains as much a valuable and extensible way of facilitating the flow of information as the structure of MARC records (Z39.2), or XML.

Additional Information:
The Library of Congress Network Development and MARC Standards Office provide a Z39.50 resources page.  This site contains articles, related documents, and a copy of the set of protocols.  URL:  http://lcweb.loc.gov/z3950/agency/
The National Information Standards Organization (NISO) has a Z39.50 Resource Page, which contains general information, a bibliography, links to projects and software, and configuration guides.    URL:  http://www.niso.org/z39.50/z3950.html
Biblio Tech Review Information Technology for Libraries published Z39.50: Part 1- an overview, a helpful online article that offers an explanation of the concepts behind the Z39.50 protocols, including its problems and benefits.  URL: http://www.biblio-tech.com/html/z39_50.html
Although dated in 1995, the following book is useful in providing a meaningful explanation of the Z39.50 protocols from both technical and non-technical perspectives:  Michael, James J.  From A to Z39.50: A Networking Primer.  Westport, CT : Mecklermedia, c1995.  
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