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Abstract 

When core functional requirements of a University Digital Repository are transformed into feature requests to a software vendor, there is an underlying process of loss.  

To understand this process, a close analysis of the form, content and function of key project documents is undertaken. The ghost of a single requirement, search/browse, is traced from its ubiquitous and well-articulated pre-project origins to a formal state of absence. Samples from project documents illustrate how multi-columned spreadsheets and deeply nested numbering sequences can atomise and compress meaning to the point where the forms of these documents become engines of information destruction. When misused, these forms can lead to dislocation, absorption, empty references and binary translations without qualifications or context.

The mechanisms that are described could apply to any project. Recommended strategies for preventing loss and confusion are based on aligning shallow document structures, no more than three levels deep, with real use scenarios. 

Expressing desire at the executive table

To begin this tale, it is necessary to emphasise the evolutionary nature of the expectations invested in the idea of a Digital Repository. Requirements were redefined, given rationales and restated as part of the process necessary to secure funding and executive commitment.

The idea that the university needed a central place to put digital things was part of the centralist zeitgeist of the late 1990s. Librarians and asset managers started to understand the extent of the IP, access and durability risks being ignored by digitisers and web-folk working outside the constraints of mature library management systems and processes. 

Specific aspects of the desire for central control were defined in a proposal for a University Metadata Repository and Search System – Functional Requirements (August 2000).1 Core functionality was considered to be:

· Import and export of metadata in standard formats

· Rapid development and deployment of web based user interfaces for data entry

· Search function through indexed fields and free text

· Browse function through dynamically generated hierarchies

· Z39.50 from third party gateway service

A slightly wider perspective was concurrently expressed in the recommendations of a Digital Materials Working Party report (August 2000).2  The group recommended establishing a Digital Repository - also referred to in the same document as a Learning Objects Repository: Desirable results were to:

· Centralise a collection of re-usable media 

· Catalogue media as assets for quick retrieval using appropriate metadata

· Coordinate flow of assets through various stages of the production or consumption process

· Preserve aesthetic and/or commercial values

· Manage the ability to control the flow of media in various works in progress

· Prevent unauthorised use of intellectual property,  restricting access to authorised personnel

· Reduce the costs of rights management

· Comply with accessibility guidelines

The expectations invested in metadata as a way of achieving many of these benefits were probably unrealistic. No one seemed to be asking exactly how metadata would help, in what technical environment it would be created and by whom. 

In order to manage on-line objects, metadata is used.3
In the documents of the time, the word metadata was invariably associated with the word Standards. It was as if invoking the presence of metadata would somehow act as an agency of enforcement that would guarantee good management. 

Nevertheless, in 2001, following the integration of the University Library with the Learning Services Division, the importance of metadata in controlling copyright compliance was central to a proposal that emerged from the evaluation of the University’s e-learning environment. The proposal was for a Digital Object Management System (DOMS).4 Core objectives were identified in quite general terms.5
· Store and manage digital objects of all types

· Collect, validate and generate metadata

· Manage copyright compliance and intellectual rights

· Manage the creation and archiving of learning objects

By 2002, the need for a repository6 was being reinforced by the large scale scanning of print based course materials. A project manager was appointed from the Information Technology Services Division and a list of potential providers was identified.  
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Example 1.Section from DOMS Request for Information (RFI)7
In many respects this process is typical of projects associated with the networked management and delivery of digital material. Projects often grow from an expansive, iterative process of compilation. In this case, ideas took shape in an intellectual domain accustomed to using words as a store of meaning and knowledge. 

However, this was not the principal methodology employed within the domain of Information Technology Services Division charged with managing the purchase of an off-the-shelf system. Consequently, the first overriding act of translation was to attempt to transform a wish list of expectations into a series of features that could be evaluated with precision.

Compressing and sequencing expectations

In October 2002, a Digital Object Management System - Request for Information (RFI)7 for vendors of software products was completed. As a conventional business process associated with the purchase of major software solutions, the purpose of the RFI was to collect written information about the capabilities of various software suppliers. 

The development of an RFI was necessarily one of contraction, more akin to distillation. The form of the document was intended to reflect precision and clarity. Expectations were grouped into categories, headings and subheadings. Each was given a numerical equivalent intended to provide a structure for the comparison of referenced responses. Qualitative objectives became sequentially arranged features within a quantitative framework.

The principal action within a contracting information space is to shorten or remove rather than expand or add. The compression and sequencing inherent to the transformation process became an engine of information loss for the following reasons:

1. compression destroys meaning when only a few words or numbers can be used to stand for complex ideas that need qualification

2. meaning cannot be retrieved once nuanced sentences become atomised and abstracted in a deeply nested hierarchy

3. the consequences of mismatches are lost when numbered items are misinterpreted 

4. interconnections and dependencies between functions are lost when numerical sequencing separates a function from its context

5. deeply nested document hierarchies have a powerful propensity to absorb simpler, shallower documents

The ‘search/browse’ example that follows, traces the passage of one of the core functions of the system from its original mandatory status to the status of a ‘Feature Request’. A feature request is a documented rationale logged by the software vendor for consideration as an additional feature to be developed for subsequent releases of the software - sometime in the future. 

The example serves to illustrate how the poetics of documentation can create a propensity for information loss and can become an invisible pilot at the helm of a project. Similar patterns can be traced for other core functions. That these processes are commonplace in project management methodology may provide some insights into why so many similar projects begin to drift away from their primary objectives. 

Transforming sentences into numbers

The RFI for the DOMS was divided into 5 sections. Functional requirements were identified in section 2.2 (see example 1) and each group of requirements was identified in a hierarchy of numbered sub-headings. Finer summaries of requirements were expressed numerically (without headings) at a third level (see example 2).
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Example 2.Truncated selection from DOMS Request for Information (RFI)7
Although many of the component features of an effective search and browse environment had been captured in this RFI (see example 2), the complexity of the relationship between the two methods of discovery (search/browse) was not so evident. 

The nature of this complexity had been explained in several papers by the former project sponsor:

It should be noted that the Search and Browse functions are intimately related in that they represent different access methods for the same information collection and that a search will include browsing of results via relationships inherent in the metadata or explicit via hypertext links navigating to related information.1
It would be reasonable to assume that the concept of search and browse and the nature of the intimate relationship between them were thoroughly understood.
However, in this particular act of translation, or summary, there are two significant areas of information loss in relation to the browse function. First, there is a mismatch between the summary of functions (see example 1) and the description of the function (see example 2). The summary omits browse and links search to preview and then makes no reference to preview again. The description links search to browse and retrieval 

· Search/Preview - refer section 2.7

2.7 Search/Browse/Retrieval function

Second, the subject of the requirement in example 2 section 2.7.1 was inadvertently shifted (uppercase Web) from the need to support browse as an adjunct of search, towards the need to support www access. 

2.7.1 Support Web search/browse interfaces

Browse vanished at a high level and was then transformed (at a lower level) into browser. Consequently, the relationship between search and browse was lost.

Binary translations without qualification or context

When responses to specific (atomised) functions are translated into the binary, ‘Yes’ or ‘No’, little room is left for conditional statements or qualifications that might allow a closer assessment of what may or may not be able to be achieved.

It should come as no surprise that the (successful) vendor response to the RFI (see example 3) completed another important step in the process of information loss. At first glance, the form of the result looks accurate enough but without reference to the original meaning, the content of the functions have not only been lost through compression and sequencing but also left open to interpretation. The form of the document supports an environment where it becomes possible to provide ‘Yes’ responses to what (in its original context) should have been ‘No’. 
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Example 3. Selection from Interwoven response to DOMS RFI 8
Example 3, section 2.7.1 illustrates the completion of the translation from search/browse to browser support (discussed above). 

Example 3, section 2.7.2 demonstrates how the vendor overlooks the requirement for support for full text search. 

The magic of multiplying by the number you first thought of

Sequential numbering is intended to make it easier and quicker to evaluate functions according to criteria from a checklist (below). However, as the gap that separated the intimate relationship between search and browse grew wider, the evaluation process itself became another significant step in the process of loss. The translation of functions that have become numbers into responses that are also numbers (multipliers) not only serves to obstruct the retrieval of meaning but leads to a meaningless number. 
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It must also be significant that variations in understanding led to inconsistencies amongst the responses (see example 4 section 2.7.5 and section 2.7.13 and compare with vendor responses from example 3). In this example, the vendor clearly states that the refining of search and the browsing of result sets are NOT supported features. However, ‘G’ of the evaluation team records a ‘1’ translated into a ‘Yes’ instead of a ‘0’ or ‘No’.  This was not an isolated example. Perhaps ‘G’ had misunderstood the translations ‘0=No’ and ‘1=Yes’ or perhaps ‘G’ did not understand what the functions meant.

If a purchase decision is based on a score, derived from averages, without the ability to understand the consequences of missing or incomplete functional components, then it may not be as accurate or reliable a process as the general form of the document would suggest.

To be fair, the averaging process can act to soften the impact of occasional inconsistencies. In this example the capture of the lack of functionality in example 5 section 2.7.5 and section 2.7.13 was accurate but there was no effective way to retrieve the high scoring functions that had been misinterpreted and lost in translation in example 5 section 2.7.1 and section 2.7.2. Any sense of the impact of the missing functions important to the relationship between search and browse was lost. 
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Example 5. Selections from Evaluation Criteria spreadsheet changed from landscape into portrait aspect ratio9
For the observer of syntactic indicators, inconsistencies in both font type and size accompany a further compression of meaning as words are squeezed to fit into the columns of a spreadsheet that (in operation) is designed for processing numbers. As the number of columns increases so the space available for words decreases. When lines of text start to break up, their meaning also starts to break up into dislocated fragments. While this phenomenon was not as pronounced in the landscape view of the example spreadsheets see examples 4 and 5, it was a readily observable characteristic in the project spreadsheets that were used to capture and track implementation issues, see example 10. 

Disconnected and empty references

Once a vendor was selected (from the highest score), a series of proof of capability (POC) tests was conducted. Example 6, section 4.2, is a section of the Proof of Capability Scope document, the ‘browse’ function has been omitted entirely. However, ‘Search’ remained as a function augmented by ‘Retrieval’. At the time of the tests ‘Search’ across the repository was not supported by the vendor (therefore not tested) but ‘Search’ was expected to be a function of the next release of the software.

Example 6 also illustrates some of the ways in which the ability to find information can be confused by references that are omitted, are meaningless or are empty.  In this example, the numbering sequence itself causes confusion. The note, ‘[refer 1.1 above]’ in section 4.2, subsection 2.6 either points to 4.1.1.1 and its subsections or to the irrelevant section 1.1 at the beginning of the document where there is a statement on document control.

Whatever the intent of this numbering system, the subsections in 4.1.1.1 offer little clarity about the criteria for assessing ‘Search’. This form of loss is due less to a deliberate intent to confuse and more to the overloading of numbered references intended to facilitate precision. Intended or not, the risk of confusion is real when empty references become a characteristic flaw in project documents where notes point to references that do not exist or have been labelled incorrectly.
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Dysfunctional specification

The role of key documents as a store of knowledge was a critical factor in the partial disappearance or omission of core functionality. It was two years before the Functional Specifications were drafted. By the time they were written the original complexity of the ‘Search/browse’ functionality had been lost and the implementation was so focussed on its Phase 1 deliverables that it excluded references to higher level core functionality.

At a workshop preceding the development of the Functional Specifications for Unit Guides, the matter of search/browse was raised with the vendor. In a subsequent workshop, the vendor suggested that the issue be ‘taken off-line’ to be ‘parked’ and even ‘de-scoped’ in a further effort to make it disappear. However, the specification document was the ultimate reference. However, the only mention of search/browse in the Functional Specification document was aligned to the constrained ‘branch’ searching functionality of the software in its then current form (see example 7).
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Example 7. Section from Functional Specification Document – DOMS (Unit Guide)11
In addition to the problems associated with atomisation, the stand-out element of example 7 was the dysfunction inherently residing in the five layered number ‘6.2.3.2.2’.  Although nested sequences had been present since the development of the RFI, in this example, the sequencing process reached a new level of obscurity and was not related to any previous document. Project team members complained that following a rational path through these levels was impractical. 

It was inevitable that there would be a further act of translation when the Functional Specification documentation reached Bangalore in India to be transformed into a Design Brief where there was no mention of search at all. It was also inevitable that the most common response to the mismatch of the resulting interfaces was, “But we built it to the specifications.”

Absorption

Attempts to reinstate lost functionality were translated into ‘Change Requests.’ Change requests can be billed by vendors and are the nemesis of any iterative development project - particularly when small changes can have a flow-on effect.

During the passage of the project there were numerous attempts to adopt a different form of documentation. Sometimes the forms of the numbering systems were emulated (see example 8 and 9). These were absorbed into what was called the SIT issues log (see example 10). The SIT issues log was another key document intended to be the primary store of knowledge about open issues arising from System Integration Testing of the software. 
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Example 8. Section from DOMS SIT proposal document (Unit Guide)12
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The ‘entropy’ of the project was to continue the process of contraction characterised by numerical sequencing. 

However, at this stage of the project, there was not only a need to record problems but to solve them. There were several attempts to find a container for managing this process. A tabulated Word document was used to emulate the deeply nested SIT documentation provided by the software vendor. When the project team began to enter their observations, the results of the actual test cases were overwhelmed by usability problems associated with proliferating subsections.  The document was so complex and confusing that it was abandoned. 

This form of documentation was replaced by a spreadsheet. The spreadsheet section in example 10 illustrates how the form of the spreadsheet was unable to contain words (as information) in any meaningful way.  Although the dysfunction in this example has been emphasised by a change from landscape to a portrait view, the compression that resulted from having 14 columns creates a similar distortion in the printed landscape view. That a barely legible 8 point font was used to contain the extent of this distortion defies comprehension. 

The purpose of the spreadsheet was to collaboratively extinguish all issues – to move them from an open to a closed status. Column headings suggest that each open issue was being actively monitored. However, the difficulty of reading the document meant that it could not support effective review. Consequently there were no due dates for any issue and the ‘High Priority’ status had no measurable impact. A number of issues were closed either because the project team could not interpret what they meant or could no longer recall what they were about.
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Example 10. Section from SIT spreadsheet changed from landscape to portrait aspect ratio13
It should be noted that the reference to search in example 10 was not a product of the SIT testing process but an act of submission and acknowledgement of the power of the form to impose itself on all project information. In this core document most entries were reduced to meaninglessness - perhaps the most insidious form of information loss.

Conclusion – simple document design principles

If the key documents of a project are seen as reflections of the conduct of the project then there are some simple strategies that can be used to keep the project aligned with its core requirements.

1. User scenarios

Develop user scenarios that describe the details of typical user actions and events as well as expected behaviours. In this project, user scenarios would have augmented the RFI and there may have been a better chance of matching the software to its expected performance. User scenarios would not only capture the context of the various functional expectations but also describe the relationships between them. They would provide a match to real world needs and would be a useful tool for evaluating the effectiveness of the software in meeting these needs.

2. Shallow sequencing

Numbered sequencing has its place in list making but in this project it was clear that shallow sequencing or nesting (not more than 3 levels) is more navigable than deeply nested sequencing.

3. Column restraint

Perhaps there is a heuristic that covers how many columns a working spreadsheet or table can maintain without risking dysfunctional compression. Clearly, it depends on the nature of the content of the spreadsheet or table. The simplicity of the following minimal table was found to be an effective method of managing development actions. 
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Example 11. Section from Usability development log 14
Clearly, there is more to completing successful projects than managing the form and content of project documents. Nevertheless, this cautionary tale demonstrates that the poetics of electronic documents and their impact is an important component of effective project management. 

Most of us are barely literate in these poetics and there appear to be few recognised principles that can guide us.  If we are to learn to do things better, then it is probably more important to analyse our failures than celebrate successes.
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2.7.1 Support Web search/browse interfaces





Yes. Interfaces to Interwoven and IPR Systems are browser based





2.7.2 Support the combination of full text and field searching from the same  


        user interface





Yes.The Interwoven search form provides the ability to search on various fields.


…


2.7.5 Refine a search from an initial list





No


…


2.7.13 Allow users to browse through result sets, switching between brief 


          and full displays and exploiting links to related information





No


…








6.2.3.2.2 Workflow Definition


The following workflow definition examines each process step within the unit-level workflow and details the business rules and required outputs.





Step�
Process Desc�
Process Step Owner�
Business Rules�
Output / Outcome�
�
3�
Find existing unit guide�
Unit Team�
Unit team will use search functionality to find the unit guide based on the unit code.


If the unit guide is not located then a new unit guide must be created.�
Existing / Target unit guide located


Unit guide not located.�
�






2.  FUNCTIONAL REQUIREMENTS


…


     2.7 Search/Browse/Retrieval function


	2.7.1 Support Web search/browse interfaces


2.7.2 Support the combination of full text and field searching from the same user 


         interface


2.7.3 Allow users to easily locate the objects they need (current or archived) using  


        minimal amounts of information, for instance searching on any of the following: 


        who logged it; who created it; approximate date; words from the title; file type; 


        or subject content


…


2.7.5 Refine a search from an initial list


2.7.6 Create and sort search results and export as electronic or printed                 


         records


2.7.7 Search screens and results screens should be customisable by an 


         administrator


2.7.8 Ability to navigate from the metadata to the digital object itself and to related 


         metadata objects.


2.7.9 Allow for broadcast searches to other metadata stores using searching 


         protocols such as Z39.50


2.7.10 Authorise an administrator to suppress individual metadata records or sets of 


           records from general enquiry


2.7.11 Limit use to a digital object dependent on user category; for example, the 


          digitised textbook XYZ maybe accessed by a student with a disability, and not 


          by any other individual


2.7.12 Support searching via user definable hierarchical thesauri or controlled 


          vocabularies


2.7.13 Allow users to browse through result sets, switching between brief and full 


          displays and exploiting links to related information


…














4.1 Deakin University’s POC Organisational Objectives 





1.1 To verify the solution proposed by Interwoven successfully:





1.1.1 manages the extent of Learning Objects Deakin uses in its delivery of education services


1.1.2 administers the processes to create, develop and deliver Learning Objects across a variety of platforms, i.e. WebCT Vista (DSO) file server web server, CD/DVD burner





4.2 Deakin University’s POC Success Criteria


…


2.6. Easy to use Search and Retrieval functionality to locate learning objects and subsequently the retrieval of objects [refer 1.1 above]








Proposed additions to the Systems Integration Testing (SIT)


Test case #2:  


2.1 Search across branches and sub-branches by:


1. metadata elements


2. text 


2.2  Browse entire contents of DOMS and filter by title, by creator   


       name, by last modification date


2.3 Search within branches and sub-branches by:


1. metadata elements


2. text 


2.4  Browse contents within branches and sub-branches by:


1. metadata elements


2. text 








2.2 Summary of Functions





Deakin University requires a Digital Object Management System that can support the following functions:





Content Management  - refer section 2.3


Intellectual Property Rights Management - refer section 2.4


Data Entry and Object lodgement - refer section 2.5


Import/Export - refer section 2.6


Search/Preview - refer section 2.7


Integration - refer section 2.8


Management and Administration - refer section 2.9








Appendix 5: Development log





Development work arising from usability testing April 2005





�
Action�
Responsibility�
(�
�
�
Standard Interface�
�
�
�
16�
Get search functionality to work�
Logged with IW�
x�
�






DOMS status – May summary


3. Search/browse





Ability to search across all repository content by free text or metadata (defined terms) – within both Content Centre Professional and Standard interfaces


Ability to browse, preview, sort, filter, refine search results within both Content Centre Professional and Standard interfaces





Status: TeamSite can only provide search functionality at a branch level – not across branches. Browse is only available as a horizontal display of deeply nested folders (Standard Interface) or as a complex folder tree (Professional Interface). Search results cannot be sorted or refined. NB. Currently unable to get any form of search to work. Solution pending: Feature request – Interwoven or develop external search/browse interface.








Reference�(to RFI)�
Category�           / Requirement�
Requirement Importance�[1 = Desirable,�2 = Important,�3 = Mandatory]�
Requirement Response Average�(0 or 1)�[0 = N, 1 = Y]�
Requirement Match Average�(1, 2 or 3)�[1 = Present (but substandard),�2 = Meets requirement,�3 = Exceeds expectations]�
Score�(calculated -�A x B x C)�
�
2.7.1�
Support Web search/browse interfaces.�
3�
1�
2�
6�
�
2.7.2�
Support the combination of full text and field searching from the same user interface.�
3�
1�
2�
6�
�
2.7.5�
Refine a search from an initial list.�
2�
0�
0�
0�
�
2.7.13�
Allow users to browse flexibly through result sets, switching between brief and full displays and exploiting links to related information.�
2�
0�
0�
0�
�






�
Functional Checklist�
�
�
�
�
Reference�(to RFI)�
Category�           / Requirement�
Requirement Response�(0 or 1)�[0 = N, 1 = Y]�
Number of scores Ranked at�
Number of Responses�
�
 �
 �
G�
M�
 M�
 L�
0�
1�
�
�
2.7�
Search/Browse/


Retrieval function�
�
�
�
�
�
�



�
�
2.7.1�
Support Web search/browse interfaces.�
1�
1�
1�
1�
0�
4�
4�
�
2.7.2�
Support the combination of full text and field searching from the same user interface.�
1�
1�
1�
1�
0�
4�
4�
�
2.7.5�
Refine a search from an initial list.�
1�
0�
0�
0�
3�
1�
4�
�
2.7.13�
Allow users to browse flexibly through result sets, switching between brief and full displays and exploiting links to related information.�
1�
0�
0�
0�
3�
1�
4�
�






1�
Solution number�
Core functionality reference�
SIT Test case 


Ref�
SIT Section OR Description�
Summary�
Date Raised�
Type�
Comments�
Completed actions based on Solution Log.�
Further Actions�
Responsibility�
Status�
Due Date�
Priority�
�
51�
50�
1�
n/a�
Core Functionality�
Search - when will multi branch search be enabled�
31/01/2005�
General Question�
This was expected functionality in TS 6.5 - Customer is looking for alternatives for this initiative.  Interwoven is to propose suggested resolutions to the issue of successful searching and browsing across all branches (the entire repository).  If the option is to proceed with one branch and numerous folders, how scalable is the browse function in this environment.�
 �
Confirm existing status with Interwoven�
IWOV�
Open�
�
High�
�
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