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Abstract

The fields of archaeology and historic preservation are, by nature, very data-intensive.  Professionals at government agencies, State Historic Preservation Offices, contracting firms, and academic institutions all collect and store a huge volume of information on archaeological and historic resources.  While typical databases are designed and built for specific needs at a specific point in the historic preservation process, we submit that a more strategic vision is required to move cultural resource management from a reactive to a proactive approach.

Introduction

From its early inception as a professional endeavor, the field of archaeology has been preoccupied with the collection and preservation of information about the past.  Some of this information is tangible, and consists of the actual physical remains of cultures and their participants.  Much of the information, however, is much more ephemeral—the data that describe where items of material culture came from, what they are, who collected them, and what they mean in terms of their interpretive value.  Because archaeology is fundamentally a destructive discipline, it was of paramount importance that information be collected so as to preserve, at least in paper or some other form, the data that describe that which is lost.  In a practical sense, these data needed to be organized and preserved in a format that would lend some shelf-life to them, so that records could be re-visited as needed in order to conduct later interpretations and analyses.
Of course, the main problem early on was that record keeping on excavations and archaeological surveys was spotty at best.  The main focus was on the artifactual materials themselves, and the detailed metadata was typically given short shrift.  As professional standards and ethics become more rigorous, and as state and federal legislation established a legal framework for the management of cultural resources, standardized methods for record keeping and data management began to take shape.  State site forms, site catalogs, and finally databases were established to help track and manage cultural resources.  Museums began to more rigorously track accessioning data, and researchers and contractors began using ever-advancing technology to manage their data.
Today we find ourselves at something of a crossroads in the realm of archaeological information management.  Technology has advanced to the point where we have enormous computing power at our disposal.  We have advanced databases, geographic information systems, web-based applications, and digital tools that allow us to do things that we could only imagine in years past.  And we have a maturing awareness of our own discipline, and a greater understanding of how we as professionals want and need to manage our information resources.  As you will see here today, we are all doing amazing things to manage our archaeological and historic preservation information.  But where do we go from here?  Do we continue to refine our own databases and information systems that serve our own limited needs, or is there a bigger picture that we are somehow missing?  We submit that there is a greater goal. 
Efforts have been underway for several years now to bring some consistency to how we manage archaeological information.  The Federal Geospatial Data Committee (FGDC) was created to bring about some uniformity in GIS data.  Current efforts in the Federal Accounting Standards Advisory Board (FASAB) are aimed at creating consistent historic preservation reporting requirements for all federal agencies.  At the same time, federal, state, and institutional budgets continue to get tighter.  Simply put, the need for cooperation and consistency in data management is becoming more and more critical.  We need to work together, and we need to take view our information management efforts within a broader context.
The Enterprise of Archaeology

Archaeology is a discipline (or enterprise) that is comprised of many integrated levels of information.  At its most basic level, we are concerned about sites, their artifacts and features, associated location information or provenience, and basic descriptive information.  Individual and groups of artifacts that end up in museums and curational facilities must be adequately identified and tracked.  At a landscape level, the relationship of sites to one another, and to their surrounding environment becomes important.  And at an administrative level, the legal significance of sites and their relationship with federal undertakings becomes critical.  A number of databases and other information systems have been developed over the years to address these various levels and types of information.
However, in order for an information management system to be truly successful, it must be aligned with the business processes that it serves.  This idea has been described as enterprise architecture (Zachman **).  As opposed to information systems that satisfy individual tasks or simply address one piece of the puzzle, enterprise architecture is meant to optimize the use of technology in concert with business processes so as to take advantage of the transformational opportunities that technology creates.  To achieve the goals of enterprise architecture, the design of information systems is done at the broadest level, so that each part or subsystem fits within the overall context of the enterprise.  Lacking this broad perspective of how information management fits into the big picture, we are inevitably faced with problems of redundancy, discontinuity, and inefficiencies in how we handle archaeological data.
As databases became popular in the 1980s, limitations in technology and understanding of archaeology as an enterprise resulted in a large number of systems that operate “out-of-context;” in other words, they were not properly integrated, they do not support the business model of the organization, and they consume too many resources (time and money) to maintain.  Worse still, the cost of replacing these legacy systems became more and more prohibitive as the years passed on (Zachman ).  Studies in the private sector show that up to 70 percent of developer time and information management resources can be consumed by maintenance and retrofitting of poorly designed systems.  Effort is needlessly consumed by simply moving data between systems and storing redundant data—the average data fact is stored 10.8 times redundantly…this is neither smart nor cheap (Zachman
So how does one begin conceptualizing archaeology as an enterprise?  Let us begin by looking at an enterprise model or framework, as described by John Zachman, a specialist in this area.  According to the model, any enterprise can be broken down into a simple table that shows how the enterprise functions at various levels.  This table shows rows that exhibit an increasing level of enterprise detail as you go down, and columns that describe the simple interrogatives of WHAT, HOW, WHERE, WHO, WHEN, and WHY.  The abstractions that fill in the boxes are meant to accomplish three things:  1) simplify the enterprise concepts for better understanding and communication; 2) clearly show independent variables for analytical purposes; and 3) maintain awareness of the contextual relationships needed to preserve the integrity of the enterprise (Zachman *).  
One main advantage of conceptualizing the enterprise of archaeology in this framework is that it provides a comprehensive, logical structure that is neutral with regard to processes or tools used to implement the products.  It is particularly helpful in sorting out complex technology and methodology choices and issues that relate to both the general management and the technology management of the enterprise.  The explicit goal, then, is to ensure an alignment between the overall business processes of the enterprise (how you do business) with the technology used to implement those processes.  

A framework is:

SIMPLE—it is easy to understand, not technical, and is purely logical.  It should be designed so that anyone can understand it, and is should use language that makes it easy to share and communicate.
COMPREHENSIVE—it addresses the enterprise in its entirety.  Any issue can be mapped against it to understand where it fits in within the context of the enterprise as a whole.  

USEFUL—it helps to make better choices, and enables you to work with abstractions so  that problem-solving can be done with isolated variables while not losing the sense of the complex whole.

This concept even shows up in federal legislation.  The Information Technology Management Reform Act of 1996 (also known as the Clinger-Cohen Act) requires the various branches of the federal government to “analyze the missions of the…agency and, based on this analysis, revise the…agency’s mission-related processes and administrative processes…before making significant investments in information technology to be used in support of those missions” 40 USC 1413(b)(2)(C).  The order of events here is critical.  This law asks federal agencies to examine their processes first, and make changes to how they do business before investing in information technology.  All too often, we have a way of doing business with which we are comfortable.  Our first instinct is always to find technology that will allow us to keep doing things the same way.  However, this instinct is usually wrong.  Instead, we all need to take a step back and determine if we are doing things in a smart way; in a way that allows us to leverage technology to do things that much more efficiently.
Databases as Management Tools
So are we doing things in a smart way?  That is the question that we ask you to think about today.  We as archaeologists and historic preservationists have become very good at defining processes.  Some of our databases are similarly well though-out.  However, we tend to dwell in the lower left of the enterprise framework.  Because most of our data management systems have roots going back decades, we tend to be chained to that lower level of the table.  The good news is that most archaeological databases tend to have the same logical design.  
The bad news is that we have a plethora of databases that all tend to do only one thing—manage local archaeological site data and processes.  There is rarely a concern about the larger context of archaeology as an enterprise, and how our own small piece of the puzzle fits into the framework as a whole.  And we rarely ask the question “WHY.”
Poor integration of business processes and technology results in creating a greater workload for everyone involved.  SHPOs, faced with reduced budgets and an increasing backlog of legacy data, are turning towards applications that require the federal agencies to enter archaeological data.  Federal agencies, faced with the same problems, are turning towards applications that require contractors to enter the data.  This process is known as “burden shift,” and can create a significant and sometimes unanticipated workload for those who have been “shifted.”  

But if the process has been examined from an enterprise perspective, the workload should not increase for anyone.  In theory, the workload should decrease for all parties because we are leveraging technology in concert with the business process.  The process itself is designed with technology in mind.
So does this mean that all archaeological and historic preservation databases need to be connected, integrated, and centrally planned?  Certainly not.  But what it does mean, in general terms, is that those of us who are involved in archaeological information management—from the field-going surveyor or excavator, to the academic analyst, to the federal agency, to the State Historic Preservation Officer, to the Keeper of the National Register—needs to be cognizant of our role in the greater enterprise of the archaeological discipline.  As we maintain, design, and build information management systems, we need to be aware that what we do is just a part of the larger whole.  Our decisions on design and implementation of information systems need to be informed decisions.  
Dos and Don’ts:

· DO look at business processes critically.  Adjust how we do things to create efficiencies.

· DON’T force databases to match antiquated business process.

· DO look at the big picture.  Try to see how your own information management goals might mesh with other efforts.

· DON’T myopically focus on task-specific applications without regard to the big picture.
· DO use enterprise architecture as a tool to help make informed decisions.

