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1 Introduction

The following document reviews Excalibur’s RetrievalWare System with respect to the Department of En-
ergy’s (DOE) search and retrieval requirements for the Licensing Support Network (LSN). We used a “hands-
on” evaluation to determine how closely this system meets each requirement.

1.1 Company and Product Information

RetrievalWare is a product of Excalibur Technologies Corporation which is publicly traded on NASDAQ
(NASDAQ: EXCA). The company was founded in 1980 and promotes its Adaptive Pattern Recognition Pro-
cessing (APRPTM) as the technology that discriminates RetrievalWare from other knowledge management
systems.

Excalibur claims hundreds of thousands of users from blue chip companies, key federal organizations,
electronic publishers and information vendors are using RetrievalWare for their information management
applications.

RetrievalWare applies a web-based interface to its system that can be easily modified based on system
requirements and user needs.

RetrievalWare software requirements include:

HTTP Server such as Microsoft IIS or Netscape
Frame capable browser such as Netscape or Microsoft Explorer
One of the following relational database systems: Oracle, Sybase, Informix or Microsoft SQL

2 Collection Preparation

RetrievalWare supports multiple methods for loading collections (called “libraries”), and ISRI initially chose
to load the collection into a “Fileroom” library because it most closely suited the format of the LSS Prototype.
Although the Fileroom software normally used for loading collections only runs on Windows operating
systems, Excalibur technical support worked with ISRI to find an alternate method that required only
software that runs on Unix. This is important because although the Fileroom client may be a convenient
method of indexing newly added documents, using it to load our existing collection would have required
copying all files to a PC running Windows, then starting the Fileroom client which would copy all of the
files back to the server machine.



DEFDOCCTX TXTFILEINPLACE=0ON IMGFILEINPLACE=0N FILETYPE=ASCII \

AUTOPAGE=0FF DELIM="" NLINES=500

CREATE i:/Role\ of\ Colloids\ in\ Nuclear\ Waste\ Disposal

SET i:/Role\ of\ Colloids\ in\ Nuclear\ Waste\ Disposal

DC i:/Role\ of\ Colloids\ in\ Nuclear\ Waste\ Disposal \

F1=Role\ of\ Colloids\ in\ Nuclear\ Waste\ Disposal \

F2=Publications \

F3=Conference\ Papers \

F4=19840000 \

F5=Avogadro,\ A\ De\ Marsily,\ G \

F6=Colloid\ Geochemistry\ \ \ Radionuclide\ Migration\ \ Corrosion\ \ Radioactiv
e\ Waste\ Canisters\ \ Transport\ Models\ \ \ Backfill\ (Repository)\ Hydrogeoch
emistry\ \ Leaching\ (Geochemical)\ \ \ Mathematical\ Models \

F7=11 \

F8=0100

APPEND . /bmfd/collections/cl/ocr_text/0100/0100-001.asc \
/bmfd/collections/c1/images/0100/0100-001.tiff

APPEND . /bmfd/collections/cl/ocr_text/0100/0100-002.asc \
/bmfd/collections/cl/images/0100/0100-002.tiff

[..]

APPEND . /bmfd/collections/cl/ocr_text/0100/0100-011.asc \
/bmfd/collections/cl/images/0100/0100-011.tiff

CREATE i:/Late\ Weichselian\ Ice\ Sheets\ in\ Eurasia\ and\ Greenland
SET i:/Late\ Weichselian\ Ice\ Sheets\ in\ Eurasia\ and\ Greenland

DC i:/Late\ Weichselian\ Ice\ Sheets\ in\ Eurasia\ and\ Greenland \
Fi=Late\ Weichselian\ Ice\ Sheets\ in\ Eurasia\ and\ Greenland \

[..]

Figure 1: Part of an EFS Snapshot file

The method required creation of an “EFS Snapshot” file. The EFS product (an older Excalibur product
that is superseded by Fileroom) can create a snapshot file of the currently loaded collection. RetrievalWare
can read these files for the purpose of migrating from EFS to RetrievalWare. ISRI developed a Perl 5
program to create an EFS snapshot file directly from the file system containing the LSS Prototype subset
and header dump files (see Figure 1).

The configuration file:

1. creates a folder for the document and makes it the “current folder”,
2. imports header fields (each Fn is mapped to a Fileroom field name in the Fileroom setup), and

3. specifies the OCR text and page image files for indexing.

Once the snapshot file is made, the System Administrator’s Setup Guide provides step-by-step instructions
for loading the collection. The Fileroom library was used for all requirements testing except precision /recall.

Using the Fileroom library causes RetievalWare to consider each page of every document as a separate
unit. So to achieve comparable retrieval results for precision and recall testing, we reloaded the collection
in a way that would allow for an equivalent comparison between RetrievalWare and other systems. This
collection (which was similar to the HTML collection used for Livelink) was loaded into a RetrievalWare
“File System” library by following the instructions in the System Administrator’s Setup Guide and is the
collection used for precision and recall comparison.



3 Requirements Proficiency

3.1 General Requirements
(R) Year 2K Compliance. DOE-LSN is to be Year 2000 compliant.

1. Excalibur states, “With release 6.6.2, Excalibur RetrievalWare meets the requirements
for Year 2000 conformity as defined by the British Standards Institute PD2000-1:1998,
A Definition of Year 2000 Conformity Requirements. This standard is the clearest, most
comprehensive and one of the most widely quoted definitions of Year 2000 conformity.
2. DEFINITION: PD2000-1:1998 is solely concerned with a single version, release or system,
and that Year 2000 conformity shall mean that neither the performance nor functionality
is affected by dates prior to, during and after the year 2000.
3. In particular:
Rule 1 No value for current date will cause any interruption in operation.
Rule 2 Date-based functionality must behave consistently for dates prior to, during
and after year 2000.
Rule 3 In all interfaces and data storage, the century in any date must be specified
either explicitly or by unambiguous algorithms or inferencing rules.
Rule 4 Year 2000 must be recognized as a leap year.
4. Excalibur RetrievalWare,

e Excalibur RetrievalWare 6.6.2 meets the PD2000-1:1998 definition in all phases of
execution including querying, indexing, and system management. Specifically, Rule
3 above covers two general approaches:

e Explicit representation of the year in dates by using four digits as allowed by ISO
8601:1998. The use of inferencing rules where two digit years with a value greater
than 30, for example, imply 19xx, and those with a value less than or equal to 30
imply 20xx.

e Excalibur RetrievalWare 6.6.2 supports ISO 8601:1998 by allowing for four-digit
years in indexing and in search syntax. Two digit years are managed by inferencing
rules in the YEAR_2K_DATE_PROPERTY for querying and the DATE_FORMAT
indicator for indexing, both of which allow an administrator to set any value from
which the century can be consistently inferred. With Excalibur RetrievalWare 6.6.2,
this value defaults to 30 for new Libraries created with the Excalibur Retrieval-
Ware Wizards, but can be changed to any value by the Excalibur RetrievalWare
Administrator.

e IMPORTANT: This disclosure of Year 2000 readiness is provided for infomation
purposes only and does not constitute a warranty. Excalibur disclaims all liability
in connection with this disclosure.”

(R) Collection Size. DOE-LSN must accommodate the anticipated size of 1,000,000+ documents contain-
ing 10,000,000+ text pages and images.

REQUIREMENT NOT TESTED

(R) Internet Accessible. DOE-LSN must be accessible on the Internet.

1. RetrievalWare satisfies this requirement.

2. RetrievalWare uses the paradigm of a web browser client interacting with a web server
as its way of providing a user interface to the system. Since standardized Internet
protocols and conventions are used in communications between the client and server,
there are virtually no restrictions on where the client can be located on a network to
potentially have access to a server running the RetrievalWare system.



3. There are factors that may affect accessibility of the system, all of which are considera-
tions for any Internet communications, not just for RetrievalWare. These include:

e Internet firewalls. If communications between the client and server must pass through
a firewall device, it is possible that communications may be restricted due to security
policies.

e Network bandwidth. The transfer of document images and other types of data will
make considerable demands on available network bandwidth. Adequate bandwidth
on the server side must be available for RetrievalWare to serve requests from all
users who wish to access the system.

e Network latency. Latency is the apparent delay between the time some data is
transmitted from one point on the network to when it is received at another point.
With an interactive system such as RetrievalWare, it is important to consider the
effect of network latency on the usability of the system. For example, if the average
delay is too great between when a user clicks and a response is received, many users
may feel that the system is too slow to use.

4. Overall Impression
RetrievalWare is fully Internet accessible since this method of access is intrinsic to the
system. With the Internet being a fundamental element of RetrievalWare’s framework,
Internet interfacing concerns are a nonissue.

(R) Windows/Windows N'T. DOE-LSN must be usable by clients on Windows and Windows NT oper-
ating systems.

1. The RetrievalWare system satisfies this requirement.

2. Since the normal user interface to the RetrievalWare system is through a web browser,
and well-known and well-supported web browsers (such as Netscape Communicator and
Microsoft Internet Explorer) are available on the Windows/Windows NT platforms, the
system is necessarily usable by clients on those platforms.

3. Overall Impression RetrievalWare is heavily reliant on web browsers to provide the
usual method for accessing the system, so meeting this requirement is not difficult.

(B) Platforms/Operating System. DOE-LSN should run on one of the following platforms: Windows
NT, Sun Solaris, Alpha Unix.

1. RetrievalWare meets this requirement. The server runs on Sun Solaris, Windows NT
(PC and Alpha) and Digital Unix, as well as several other Unix systems. The Fileroom
control software, while written in Java, runs only on Windows 95 or NT. Sun Solaris is
the only platform evaluated in this review. Specifications for the Sun platform used in
this evaluation can be found in the Platform Description Section of the Quverview Report.

2. There do not appear to be any issues which affect performance of RetrievalWare on the
selected platform.

3. Excalibur staff was onsite for three days to assist with installation and initial loading of
a sample collection. The documentation included with RetrievalWare is complete, and
usually includes step-by-step instructions for installation and administrative tasks. An
incompatibility between the tested version of RetrievalWare and Netscape Enterprise
Server was quickly resolved due to Excalibur’s policy of including all of the source code
for the web interface with the product. The problem was later determined to be a
Netscape issue rather than an Excalibur issue.

4. Although it took several weeks to have a usable system up and running (due to an issue
related to the tested version of RetrievalWare and Oracle RDBMS versions newer than
7) the Excalibur technical support staff were helpful, both in diagnosing the problem
and presenting a workaround. The next version of RetrievalWare is expected to have
this issue resolved.
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Figure 2: Simple query interface in RetrievalWare

5. Overall Impression
Due to Excalibur’s excellent documentation and technical support, there should be no
problems installing RetrievalWare on any supported platform. All RetrievalWare plat-
form and operating system issues were linked to ISRI’s use of newer versions of support
software that were not officially supported by Excalibur.

(R) Concurrent Users. DOE-LSN shall support up to 150 concurrent users. [LSS2-064]

REQUIREMENT NOT TESTED

3.2 Querying Requirements [LSS2-011]

(R) Query for Document. The DOE-LSN shall provide the capability to query the system for a list of
all documents that meet the query criteria and sort the displayed list on the basis of selected displayed
fields or relevancy to the query. [LSS2-011]

1. RetrievalWare returns a list of documents that meet the query criteria.

2. Query for Document is an integral part of the RetrievalWare interface. There are two
query page interfaces: 1) A Simple query interface (Figure 2) and 2) A More Options
query interface (Figure 3)

3. RetrievalWare provides three modes for querying: 1) Concept, 2) Pattern, and 3) Boolean.
These modes will be described in more detail in Requirement 3.2.

4. Sort Order can be selected from the More Options query interface. RetrievalWare pro-
vides the capability to sort by Relevance, Chronological Order or by any of the header
fields. The user is given a choice to sort in either ascending or descending order for any
sort selected.

5. Querying the System and sort order is well documented in the RetrievalWare Query
Guide.

6. Overall Impression
RetrievalWare has the capability to return a list of relevant documents that satisfy a
given query. Furthermore, RetrievalWare is able to sort the returned list by relevancy
or by some other desired field.
Note: Relevancy ranking is not available in Boolean Mode although other forms of sort
order are available.



Figure 3: More Options query interface in Retrieval Ware



Figure 4: Field Template Search

(R) Query eader. The DOE-LSN shall provide the capability to query the system by specifying the
content of one or more header fields to obtain a list of all documents that satisfy the query. [LSS2-
011-1]

1. RetrievalWare provides the capability to search fields and returns documents relevant to
the fielded search. Any number of header record fields may be selected in an individual
search.

2. The RetrievalWare interface provides two methods for searching header fields using:
ield Templates: Field entry text boxes as shown in Figure 4.

ield Tags: Field tags in the query (i.e., entering the field tags as part of of your query
in the query entry box) as shown in Figure 5.

3. Field Templates can be configured by the system administrator as Boolean ilters where
Boolean syntax applies. If Boolean filtering is not set up then the currently selected
search mode (See Requirement 3.2 for an explanation of available search modes) governs
how the field will be processed. For this reason, Using field tags can sometimes produce
different results than using field templates.

4. Overall Impression
RetrievalWare meets this requirement by providing the user two methods of querying
document header fields. As stated, depending on whether query tags or query templates
are used, RetrievalWare may produce different results for the same query. This could
cause some confusion and should be well documented for users of the system.



Figure 5: Field Tags Search

Note: Due to restrictions on field length, we were unable to load the A stract field into
RetrievalWare. This limitation could probably be resolved but rather than delay testing,
we removed the Abstract field from the collection.

(R) Query Te t. The DOE-LSN shall provide the capability to query the system by specifying one or
more character strings in the full text of the document to obtain a list of all documents that satisfy
the query. [LSS2-011-2]

1. RetrievalWare provides the capability to specify character strings to search the full text
of the document collection. Text searching is an integral part of the RetrievalWare
system.

2. RetrievalWare provides both natural language querying as well as Boolean querying by
selecting the appropriate search mode prior to query submission. (See Requirement 3.2
for a more complete description of the query modes available in RetrievalWare).

3. In RetrievalWare, query terms pass through several phases of analysis and processing
that expand and contract the original list of query words. It is unclear whether this
processing would qualify as optimi ation.

4. Since header fields are integrated into a document’s text, full text searches automatically
include searching header fields.

5. Searching full text is well documented in RetrievalWare’s Query uide.

6. Overall Impression
Retrieval Ware meets this requirement with both natural language and Boolean querying
capabilities. Searching header fields when performing a full text search may or may not



Parameter E ample Description
- colo_r match one or zero characters
c re match exactly one alpha character
600 match exactly one numeric character
joe unlv.edu take the next character literally
not as an operator
reliab match anything or nothing
la er match exactly 1 character
199 7] match any character e cept the next character
“” “Yucca Mountain” matches phrase as it appears in quotes
root searching is applied if necessary
[] A[1-5] indicates a range of letters or numbers
will match only one character within the brackets
Root Searching | anomalies  anomaly | reduces words to simpler
forms by stripping off suffixes
and re-spelling plurals

Table 1: Text search parameters in Retrieval Ware

be advantageous. RetrievalWare does not provide any query-building features for their
Boolean mode.

(B) Te t Query Parameters. The DOE-LSN shall provide the capability to specify single and multiple
character wildcards, to utilize proximity searching, and root searching as part of a full-text query and
to combine multiple result sets. [LSS2-011-3]

(R) Query
ifying

1. RetrievalWare provides multiple character wildcarding and root searching and has several
more parameters (described in Table 1) to aid the user.

2. RetrievalWare has the capability to filter result sets using its Re ne search method

although combining unrelated result sets is not an integral part of the RetrievalWare
system.

3. RetrievalWare allows inclusion of text parameters directly in the search box anywhere

within a search term and multiple times within a single search.

4. These parameters are an integral part of the RetrievalWare interface.
5. Overall Impression

RetrievalWare provides a complete set of text search parameters for searching the full
text of the documents in the LSN. The text search parameters are similar to re ular
e pression parameters used in other text processing languages and systems. Using these
parameters should come naturally for those that have used such systems.

Note: Text parameters can be used in both Concept and Boolean mode but not in
Pattern mode.

eader and Te t. The DOE-LSN shall provide the capability to query the system by spec-
a combination of header field values and the text query parameters from the full text of the

document to obtain a list of all documents that satisfy the query. [LSS2-011-4]

1. RetrievalWare allows two methods for querying the header in combination with full text
searches: 1) by using field templates 2) by incorporating field tags into the full text
search query. Figure 4 and Figure 5 show the interface for header and text searches
respectively.



2. RetrievalWare’s Query Guide gives documentation on syntax and use of these search
methods.

3. Overall Impression
RetrievalWare provides the capability to search header and text fields in combination.
RetrievalWare furnishes both a field template interface as well as the syntax to include
field searches directly into the search query.

(R) Provide Query Status. The DOE-LSN shall provide the user an indication of the query status during
a query and allow the user to terminate queries in process without terminating the session or losing
previous result sets. [LSS2-011-5]

1. RetrievalWare does not provide any specific query status indicator while the system is
searching other than what is displayed by the browser. The browser indicator is specific
to the browser (i.e. Active “N” icon in Netscape Navigator, and spinning “e” icon in
Internet Explorer). While the request is in progress, the status line at the bottom of the
browser gives information about page download in bytes retrieved.

2. The download of any page transfer can be terminated by selecting the Stop icon on the
browser, but again, this is a browser feature and may differ from browser to browser.
This does not interrupt the current session and does not affect any previously saved
result sets.

3. Since these are browser features rather than an integral part of RetrievalWare, no doc-
umentation is provided.

4. RetrievalWare indicates the total number of documents retrieved after a search is com-
plete.

5. Overall Impression
Most users will be familiar with their browser and will know how to observe and use
these features. The user can easily determine whether the query is still in progress or
stalled, but there is no other query status information.

(B) Query Assistance. The DOE-LSN shall provide interactive capabilities to assist the user in retrieving
documents when the field values that uniquely define the documents are not known to the user. [LSS2-
011-6]

1. RetrievalWare provides two querying interface pages:
o A Simple interface (see Figure 2) where the text of the query is entered and the
query mode and searc style can be selected.
e A More Options interface (see Figure 3) where several options can be selected by the
user.
2. Both query interfaces accept any of the following query modes: 1) Concept 2) Pattern
and 3) Boolean. These query modes provide different forms of query assistance.
(a) Concept Mode is a natural language interface that automatically expands query
terms using RetrievalWare’s semantic network. Concept Mode allows selection of
term meanings and individual term weighting as shown in Figure 6.

10



Figure 6: Expert Tab for Concept Query Interface

(b) Pattern Mode is a natural language interface that automatically expands query
terms with alternate spellings directly from the collection’s text. Pattern Mode
allows selection of alternate spellings as well as individual term weighting as shown
in Figure 7.

(c) Boolean Mode uses traditional Boolean operators (e.g., AND, OR, NOT) to find
exact matches for query words entered. Stemming is applied to locate both singular
and plural forms of query terms.

These modes are not mutually exclusive. A user can perform a mi ed uery where a mix
of query modes can be applied in a single search.

Find documents about radionuclide solubility in ground ater
and the position of the NRC on their acceptability from
the regulatory perspective.

For example, in this pattern search, both “acceptability” and “regulatory” will be ex-
panded using the semantic network as if these terms were part of a concept search.

. RetrievalWare gives the user control over parameters that affect query results. To list a
few, RetrievalWare provides:

e A range of term expansion levels that can be selected from no expansion to expanding
a term with weakly related concepts.

e A method for setting individual term weighting.

e The capability to select alternative spellings.

. RetrievalWare meets this requirement in that it gives the user the capabilities to modify

queries based on his input. This is important since information needs are difficult to
anticipate and automate.

11



Figure 7: Expert Tab for Pattern Query Interface
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5. Other query assistance features in RetrievalWare are addressed below:

T esaurus: RetrievalWare uses e American erita e Dictionary, ord et ., e
n anced Ro et’s S lectronic  esaurusand e n anced Ro et’s lectronic
esaurus to support it’s word expansion, idiom, and morphology techniques. Word
sense is viewable by the user in concept mode making it possible to select word
meanings at query time. RetrievalWare allows additional thesauri to augment do-
main specific collections.
eedbac : Called Query y ample (QBE) in RetrievalWare can be applied to a se-
lected document after an initial query has been run. Only a single document can be
selected for feedback at a time and the 50 most significant words in that document
are automatically selected for feedback. The user is not given any choices except
document selection for QBE.
Natural anguage: As stated, natural language queries can be run in both Concept
and Pattern Mode. The interface assistance for these modes are explained above.

Re ned Searc : Allows the user to explicitly run a query against a previous query
result set.

Boolean ilter: Allows Boolean filtering to dictate what documents will be considered
for Concept or Pattern searching. If terms are listed in the “Boolean Filter” box
(as shown in Figure 3) these terms must appear in the document text for it to be
returned for the search.

Number and Date Searc : Allows number range searching and date range searching.

6. Overall Impression
RetrievalWare provides a rich set of interactive assistance for querying. This system
allows the user to dictate term importance, term meaning, expansion level, and spelling
variances with an easy to use interface. Allowing quantification of information needs is
a valuable asset to a searcher. The ability to augment the general thesauri with domain
specific terms would also benefit users of the LSN.

3.3 isplay Capa ilities [L SS2-012]

NOTE: All display capabilities in RetrievalWare are dependent on the user’s browser. These requirements
were tested in several versions of both Netscape and Microsoft Explorer but exceptions may occur.

(R) Display Document . The DOE-LSN shall provide the capability to display a document.[LOSS2-012]

1. RetrievalWare meets this requirement. A document can be selected for display through
the searchable ¢ raries or after a query from the query result set. The text of a docu-
ment with the embedded header fields is viewable from within the browser window and
the images of a document with the MS Se uoia i  iewer provided by RetrievalWare.
The header of the document can not be viewed separately.

2. Displaying the header fields, the document images, and the document text as a single
unit is an integral part of Retrieval Ware.

3. Overall Impression RetrievalWare satisfies the requirement set forth by the DOE-
LSN. The user is capable of displaying document text, document images and header
fields.

(R) Display eader. The DOE-LSN shall provide the capability to display the header of a document.
[LSN2-012-1]

1. RetrievalWare meets this requirement.

2. The header information is displayed within the document’s text. With RetrievalWare’s
standard interface, header fields cannot be viewed separately.

13



3. Some explanation of interpreting header field search results appears in RetrievalWare’s
Query uide.

4. Overall Impression
RetrievalWare satisfies this requirement but header fields can only be viewed when doc-
ument pages are displayed.

(R) Display Te t. The DOE-LSN shall provide the capability to display a page of text of a document.
[LSN2-012-2]

1. The user can view document page text in the same browser window that displays the
result set. Being able to view the text of the document is an integral part of the system.

2. The user can view each individual page of a document by selecting an available icon
next to each document in the results list.

3. The text representation of a document in RetrievalWare is page delimited ASCII text if
the collection at load time is ASCII delimited (See Section 2).

4. Overall Impression
Being able to view the text of the document is an integral part of RetrievalWare. The
user can browse documents from document libraries or select and view pages from the
query results list.

(R) ocate Searc Terms in Document. The DOE-LSN shall provide the capability to locate the terms
in the document text that satisfy a full-text query and to move from one term to the next or previous
term without displaying intermediate text. [LSN2-012-3]

1. RetrievalWare meets this requirement.

2. RetrievalWare provides several different ways to display hits: blinking, italic, bold, color-
coded, or position rank. RetrievalWare’s color coded scheme and position ran are de-
scribed below.

Color coded: search terms are highlighted in the text of the document using a color-
coded scheme that allows the user to identify the best hits in the document quickly
and efficiently.

Position Ran : displays hit words followed by rank value. By clicking the hit words,
a user can move forward from one hit to the next based on their position in the
document.

Ran ing Ran : displays hit words followed by rank value, but when set, a user moves
from hit to hit based on rank value, not document position.

3. All nouns can be highlighted in bold green.

4. Selections for term highlighting and searching can be easily modified on the preferences
page (See Figure 8) of the RetrievalWare system.

5. RetrievalWare provides documentation for locating search terms in the Query Guide as
well as in its online help.

6. Overall Impression

RetrievalWare gives the user several options for highlighting search terms. But only the

Position Ran and Ran in Ran provide the ability to move from hit to hit. Since in

these two methods the hits are links, they are rendered in link colors and therefore, easy

to identify.

14



Figure 8: Search term highlighting available in RetrievalWare

(R) Display Image. The DOE-LSN shall provide the capability to display-the images of a document,
page by page, including full page views of the images-of 8-1/2 by 11 inch pages up to E-size pages.
[LSN2-012-4]

1. RetrievalWare meets this requirement with the aid of the TMSSequoia TIFF viewer
or the AlternaTIFF plug-in as described in the Platform Description Section of the
Overview Report. Both viewers can be integrated directly into the browser for TIFF
image viewing.

2. TIFF image viewing is possible from the query results list as well as from the Retrieval-
Ware libraries. Each page can be selected and viewed separately.

3. None of the images in our test collection were JPE images but JPE viewing is ac-
commodated by most web browsers.

4. RetrievalWare, using the TMSSequoia TIFF viewer, autoscales oversized images to give
full page views in the browser window.

5. Overall Impression
The TMSSequoia TIFF viewer or the AlternaTIFF plug-in integrated into the browser
satisfies this requirement. The plugins are easy to use and their features are self-
explanatory.

(R) Image iewing. The DOE-LSN shall provide image viewing capabilities for image enlargement, re-
duction, scrolling, and rotation. [LSN2-012-5]

1. RetrievalWare satisfies this requirement by including the TMSSequoia TIFF viewer with
its system. The AlternaTIFF viewer is also available for Windows/Windows NT plat-
forms.

2. Both the TMSSequoia and the AlternaTIFF viewers integrated into RetrievalWare are
capable of enlarging, reducing, scrolling and rotating the image being displayed.

3. Overall Impression
RetrievalWare satisfies this requirement through the use of plugin viewers. Since TIFF
viewers are included with the RetrievalWare system, Image iewing can be considered
an integral part of the system.
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Figure 9: iewing image and text in RetrievalWare

(R) Display Image and Te t. The DOE-LSN shall provide the capability to concurrently display an
image page of a document and its associated text. [LSN2-012-6]

1. RetrievalWare meets this requirement.
2. RetrievalWare provides two methods for viewing the text and image of a selected page:
e by allowing the user to toggle between an image page and a text page.
e by allowing the user to copy an image (or text page) to another window and then
selecting the alternate choice in the original window.
Figure 9 shows an image displayed in the browser frame. The image’s associated text
can be viewed by selecting the text tab at the top of the page.

3. Overall Impression
Retrieval Ware satisfies the correspondence issue between a text page and an image page.
The use of Fileroom described in Section 2 is conducive to this association.

(R) iewing Options. The DOE-LSN shall allow the user to view the following combinations: 1) header,
2) image, 3) text, 4) header and text, 5) header and image, and 6) text and image. [LSN2-012-7]

1. RetrievalWare satisfies most of these viewing options except when the header should be
viewed separately from the text. Since the header is embedded in the document’s text,
it is viewed as a single unit.

2. Image viewing alone and in combination with document text is dependent on the plugin
provided with RetrievalWare and is described fully in 3.3.

3. Overall Impression
All of these viewing options can be satisfied from either the results list or when browsing
libraries.
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3. Printing Requirements [LSS2-013]

NOTE: All printing capabilities in RetrievalWare are dependent on the user’s browser. These requirements
were tested in several versions of both Netscape but exceptions may occur. RetrievalWare applies frames
and when frames occur (in Results mode), the appropriate frame has to be selected first before printing. The
interface though could be modified to accomodate print within frames to make printing less ambiguous. This
feature is not available in RetrievalWare’s standard interface. Since RetrievalWare itself does not handle
printing, none of these capabilities are documented.

(R) Print Document. The DOE-LSN shall provide the capability to print a document at a local printer.
[LSS2-013]

1. In RetrievalWare the printing of a document is browser dependent.

2. In most screens RetrievalWare employs frames. To print an open document, the ap-
propriate frame in the results tab is selected and clicked to enable the browser print
function.

3. The documents print correctly on all browsers.

4. Overall Impression
Retrieval Ware depends completely on the user’s browser capabilities to print a document.
The user needs to be familiar with frames to print successfully. The form of the document
printout depends on the preparation of the collection. Please see Section 2 for more
details.

(R) Print eader. The DOE-LSN shall provide the capability to print a document header at a local
printer. [LSS2-013-1]

1. Printing a document header is not inherent in RetrievalWare.

2. The system can print the header as part of a selected page but not as a separate entity.

3. Overall Impression
To print a header in Retrieval Ware one has to print an entire page or an entire document
source file. This is not convenient if the document is large. It may be possible to
implement header viewing and printing with the Web Development Toolkit.

(R) Print Te t. The DOE-LSN shall provide a user selectable capability to print from one page to all of
the text of a document, and any selected ranges of pages, at a local printer. [LSS2-013-2]

1. RetrievalWare meets this requirement by giving a user the ability to print from library
listings or from the results list.

2. A range of pages can not be specified but each page can be selected and printed one at
a time for any desired range.

3. The capability is not complicated to use provided that the user is already familiar with
frame printing as described at the beginning of this Section.

4. Overall Impression
RetrievalWare is able to print single text pages but is not able to print a range of pages.
Nevertheless, a list of the document pages is provided in the Multi-Page iewer which
allows for easy upload and a relatively uncomplicated way to print. With the standard
print interface, printing a large number of pages can be tedious.

(B) Report eneration. The DOE-LSN should provide report generation capabilities for several of the
above listed tasks.
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1. RetrievalWare provides a profiling capability to users which can store queries and results
for future reference.

2. Profiling is restricted to specific types of libraries. This requirement was not tested due
to the nature of our document collection which does not meet the restrictions imposed
by the profiling mode.

3. Overall Impression
There is a feature in RetrievalWare which to some extent meets the report generation
requirement. It is library specific and provides the user with the option to create a profile
for a particular query. This profile allows a saved query and all pertaining documents
to be viewed, managed, and edited. The list of documents in the profile is updated
automatically if documents are added or deleted from the database.

(R) Print Standard Image. The DOE-LSN shall provide a user selectable capability to print from one
to all images, and any selected ranges of images, of 8-1/2 by 11-inch (or smaller) pages of a document,
at a local printer, reduced to a single 8-1/2 by 11-inch paper. This includes the capability of printing
an oversized page image, up to E-sized, on a single 8-1/2 by 11-inch sheet of paper. [LSS2-013-3]

1. RetrievalWare meets this requirement by including a license for the TMSSequoia TIFF
viewer plugin with its software. With a plugin installed, a viewable image prints suc-
cessfully.

2. With RetrievalWare’s standard interface, each page must be selected separately for print-
ing.

3. For larger pages the print depends on the capabilities of the plugin.

4. Overall Impression
To print an image, Retrieval Ware requires a plugin but the viewer is supplied with the
RetrievalWare software. RetrievalWare (with the help of the browser) is able to print a
standard size page image from the original document. For larger pages the print depends
on the capabilities of the plugin.

(R) Print Oversized Image. The DOE-LSN shall provide the capability to print an oversized page image,
up to E-sized, on a single sheet of paper at 100 percent of the size of the original image. [LSS2-013-4]

1. To print an oversized image RetrievalWare depends on the viewer plugin capabilities.
The plugin must have a resizing option to augment the image within standard size
parameters.

2. RetrievalWare comes with a plug-in which is capable of performing the task.

3. The ease of this capability is strongly dependent on the plugin. With the proper plug-in
the task becomes trivial

4. Overall Impression
Since all printing in RetrievalWare is browser or plug-in dependent, the oversize image
print will also depend on the availability of an appropriate plug-in. Therefore selecting
a plug-in for the system is an important consideration.

(R) Print Results ist. DOE-LSN shall provide the capability to print some or all of the summary lines
of a results list. [LSS2-013-5]

1. RetrievalWare delivers this capability.

2. The preferences page gives the user the ability to modify what kind of summary is
displayed and therefore, printed in the results list. Figure 10 shows the selections for
summary display on the preferences page under Summary ype.

3. Overall Impression
The results list is versatile and can be as terse or as verbose as the user wishes. The
amount of detail can be modified from the preference tab and printed accordingly.
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Figure 10: Summary Type can be selected from RetrievalWare preferences page
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(R) Print Screen. DOE-LSN shall provide the capability of printing the screen display. [LSS2-013-6)

1. RetrievalWare’s use of frames causes differing behavior for screen printing depending on
the currently viewable screen.

2. From a window with no frames, the current page is printed (which may or may not be
equivalent to the viewable screen).

3. In frames mode the selected frame can be printed but this will not be equivalent to a
Print Screen. Each frame though can be selected for print separately.

4. Overall Impression
RetrievalWare’s capability of printing the screen depends on the current viewable page.
Frames can only be printed separately.

(R) Re uest Paper Copy. DOE-LSN shall provide the capability to submit an electronic request for a
paper copy of the header, images, or text of a document or of an entire results set, including oversized
and color images. [LSS2-014]

1. This requirement’s evaluation is based on the ease with which it could be added to the
system since typically it would not be a standard feature of any search system.

2. “Request Paper Copy” could be added easily with the use of the e ool it. The
documentation of this Toolkit is extensive simplifying the task of implementation.

3. Overall Impression
RetrievalWare is highly customizable with the special needs of its users in mind. “Re-
quest Paper Copy” is one of those special features that could be implemented using the

e ool it

(R) Process Paper Copy Re uests. DOE-LSN shall provide the capability to receive and read an elec-
tronic request for a paper copy of a document and print the requested copy.

1. This requirement is the receiving end of the “Request Paper Copy” requirement. Again,
it would not be a standard feature. In evaluating this requirement, we have assessed the
ease of implementation.

2. The Web Toolkit could be used to implement this requirement. Its extensive documen-
tation would aid in modifying the standard user interface.

3. Overall Impression
While this is not a standard feature, RetrievalWare provides a way of implementing it
if necessary. Customization is a fundamental part of this system allowing the addition
of numerous features.

3. System dministration Requirements

(R) Monitor System Status. DOE-LSN shall provide authorized users the capability to monitor the
status of the system and communication components and to interrupt, restrict, or disable capabilities
in order to optimize use of system resources. [LSS2-033]

1. This requirement is partially satisfied by the RetrievalWare product.

2. RetrievalWare gives users with SuperUser’ access the capability to schedule file conver-
sion and indexing processes. Automatic indexing may be configured to take place only
during non-peak hours, or disabled entirely so that indexing only occurs when specifically
started.
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3. RetrievalWare allows users with SuperUser’ access to place limits on the amount of
memory that will be used for indexing and searching on a per-library basis. Changes
to memory limits requires a restart of server processes. Changes to index parameters
requires reindexing the collection.

4. RetrievalWare provides extensive logging and user audit trails for most operations. Users
with SuperUser’ access can enable or disable certain logs, and in some cases change the
amount of information that is logged. Changes to configuration require a restart the
Server processes.

5. Fine-grained control over specific non-SuperUser activities for certain users is not avail-
able in RetrievalWare. Users either have access to a library or they do not.

6. Overall Impression
RetrievalWare provides extensive monitoring capabilities in the form of log files and
audit trails. Users may be granted or denied access to certain libraries, but may not be
limited to using only a certain amount of system resources.

(R) Monitor Session Activity. DOE-LSN shall provide the capability for an authorized user to monitor
user session activity levels and identify and cancel queries or other system activities. [LSS2-033-1]

1. This requirement is partially satisfied by RetrievalWare.

2. RetrievalWare allows users with SuperUser’ access to enable audit logs which record
activities for all users.

3. RetrievalWare allows users with SuperUser’ access to cancel document conversion or
indexing processes.

4. Canceling of individual pending queries is not available other than by restarting the
server processes (thereby canceling all pending queries).

5. Overall Impression
RetrievalWare has extensive monitoring capabilities, but does not have the ability to
cancel a single pending query.

(R) Database Administration Tools. DOE-LSN shall provide authorized users the capability to assess
the availability, integrity, and performance of the databases of the the DOE-LSN, including those per-
taining to the storage of document header fields, text, and image data, and adjust database performance
parameters or restrict or disable database features in order to optimize system performance.

1. RetrievalWare partially satisfies this requirement.

2. The RetrievalWare administration tools provide only limited database administration ca-
pabilities. However, since the included manuals document all tables created and used by
RetrievalWare and their purpose, any user with administrative privileges to the RDBMS
may browse these tables and adjust database performance parameters directly.

3. Overall Impression
Although only limited database administration tools are provided with RetrievalWare,
the fact that Excalibur documents all aspects of RDBMS usage means that the degree
to which this requirement is satisfied depends only on the particular RDBMS chosen.

3. Internet Requirements

(R) Web Server Interface. DOE-LSN must interface with a Web Server for querying the system and
returning query results.

1. The RetrievalWare system satisfies this requirement.

2. RetrievalWare has an APT called the Web Toolkit that enables various modes of com-
munication between a web server and the RetrievalWare system.
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3. Although RetrievalWare does not require a web server to function, it is clear that access-
ing the system through the use of a web server is the primary method of use expected by
the vendor. Much documentation exists to help developers construct web-based inter-
faces. The Web Toolkit APT can be used to easily construct an interface to the system
without writing C I programs. Templates that use an embedded macro language are
used to define the web-based user interface. These templates work in conjunction with
a vendor-supplied C I program that handles template processing and interaction with
the RetrievalWare Front-End (FE) Server. If more exibility is desired, the API al-
lows developers to write their own C I programs in Perl, Java, or virtually any other
language.

4. RetrievalWare does not require a specific brand of web server. Documentation indicates
that the system will run with virtually any web server that properly handles the execution
of C I programs. In fact, UNIX versions of RetrievalWare ship with the Apache web
server. Other servers mentioned in the documentation include the Netscape server and
Microsoft server.

5. Overall Impression
RetrievalWare is built with web-based access in mind, and the Web Toolkit API enables
developers to construct virtually any web-based interface to the system that is desired.

(B) C I and Perl . DOE-LSN should use the C I Standard and be accessible from the Perl5 program-
ming language.

1. The RetrievalWare system satisfies this requirement.

2. The Web Toolkit provides several ways of building custom web interfaces to the system,
all using software that conforms to the C I standard. Since communication with the
FE server can be done using the client/server model (as mentioned below), it should be
possible to write C I programs in the Perl5 language, or virtually any language that
supports interprocess communication and is capable of being executed by the web server
asa C I program.

3. The RetrievalWare Web Toolkit uide (chapter 1, version 6.6, dated 06/15/98) details
the four different APIs in the toolkit that allow programmatic access to the Retrieval-
Ware system:

e First, the C I is provided as a library that can be linked into HTTP servers
directly for high-performance applications.

e Second, the client/server communications layer to the RetrievalWare Web
front-end server is available for integrators who wish to create new C Is.

e Third, RetrievalWare provides a Java class called EasyFEClient that allows
integrators to easily develop Java-based C Is that interact with the front-end
server.

e Finally, integrators can add functionality directly to the FE server, and then
link this new functionality with the server.

4. Overall Impression
Retrieval Ware provides all the tools necessary for writing C I programs that implement
elaborate, custom interfaces to the system.

(B) ODBC/ DBC Compatibility. DOE-LSN should be accessible using Open Database Connectivity
(ODBC) and Java Database Connectivity (JDBC).

1. RetrievalWare does not satisfy this item.
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2. RetrievalWare itself is not ODBC/JDBC compatible, that is, it does not have an ODBC
or JDBC interface through which clients can run queries and retrieve documents. How-
ever, an API is provided for programmatic access to the system.

3. RetrievalWare comes with bridge software for several widely used RDBMS’s, specif-
ically Informix, Oracle, MS-SQL, and Sybase. These bridges allow RetrievalWare to
access data stored in these databases. Queries can be run, and data can be indexed
and retrieved. The aforementioned databases typically provide an ODBC interface to
the database, so it would be possible, for example, to query those databases directly for
information using ODBC. Thus, it would be possible to provide access to indexed data
through ODBC, although ordinarily the vendor’s native interface provided by Retrieval-
Ware is likely to be more exible, efficient, and have better vendor support.

4. It is worth noting that the Windows NT version of RetrievalWare does have an ODBC
bridge that allows it to access ODBC compliant RDBMS’s. But again, it would or-
dinarily be preferable to use a vendor-specific bridge wherever one is available. From
the RetrievalWare System Administrator’s Setup uide, chapter 4, version 6.6, dated
07/06/98:

Retrieval Ware has bridges for the following RDBMS vendors: Informix, Oracle,
MS-SQL, and Sybase. An ODBC bridge is also available if you’re using an NT
server and another RDBMS that’s ODBC compliant.

5. As for JDBC, the RetrievalWare Web Toolkit contains a Java API the EasyFEClient
Java class. Although it is not a JDBC interface, it does provide access to the system for
Java applications.

6. It is conceivable that an ODBC or JDBC interface could be built for Retrieval Ware using
the tools provided. RetrievalWare provides all the tools and functionality that would be
necessary to construct such an interface.

7. Overall Impression
Since ODBC and JDBC are widely used methods of accessing relational databases and
since RetrievalWare is not a relational database itself, this item does not apply directly
to RetrievalWare. The selection of the underlying RDBMS will determine whether doc-
uments are accessible via ODBC/JDBC.

3. iming Requirements

(R) Timing Strings. The DOE-LSN shall meet the average response times shown in Table 4. The perfor-
mance shall be achieved with 15 concurrent DOE-LSN users active on the system. [LSS-065]

The Retrieval Ware system cannot be evaluated at this time under the minimum required load
of 15 users, or with the required 5 million pages of document data. However, the minimum
timing requirements were analyzed with the smaller test collection of about 50,000 pages of
document data.

These tests were all performed on a remote Windows N'T 4.0 client machine. The client PC is
a 450Mhz Pentium IT running Netscape Communicator 4.5 to connect to the RetrievalWare
server. The machines are connected via a 10Mbit LAN. Since we are not testing Retrieval-
Ware under operational conditions, the load on the server is relatively low compared to its
capabilities.

1. Retrieval of query results list. 1LSS2-065-2

e The DOE-LSN requires that the query results list be retrieved in 45 seconds for
UNL test queries INJD-T3-Q1 and TEJA-T3-Q2. Each query was made five times
as a broad concept query in RetrievalWare, the time to retrieve each result list was
measured, and the average computed for each query over all trials computed. Table 2
summarizes the RetrievalWare average response time for each query.
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Query Average response time (seconds)
INJD-T3-Q1 12
TEJA-T3-Q2 2.9

Table 2: Timing for Retrieval of Results List

Document Page Count Retrieval time (seconds)

1 10 5.5
2 50 10.0
3 9 4.5
4 28 8.0
5 12 7.5
6 4 3.0
7 80 19.0
8 18 10.5
9 74 20.5
10 20 6.0
Total: 305 94.5

Table 3: Timing for Retrieval of Document Text

e Overall Impression
These average times are for the retrieval of the first ten relevant documents according
to the RetrievalWare system. iven the size of the current collection and the light
load on the system, it is unknown if RetrievalWare will satisfy this requirement.

2. Retrieval of header fields for document identified in query results list. LSS2-065-3

e The current RetrievalWare interface does not allow for the retrieval of header field
information independent of the document text. Consequently, this requirement could
not be tested.

3. Retrieval of text data for document identified in results list. LSS2-065-4

e The LSN requires that the first page of text be retrieved in five seconds, and each
subsequent page in one second. Under our implementation of the LSS prototype
collection in the RetrievalWare system, the entire document is returned when se-
lected from the query results list. Note that thumbnail images for each page in the
document are returned as well as the corresponding text.

e From a sample of 10 documents retrieved from a query results list, the time to
retrieve the entire document from the RetrievalWare server was measured. These
results are shown in Table 3.

e Overall Impression
From Table 3 it is shown that RetrievalWare retrieves approximately three pages
per second on average. From the results of this experiment, it is believed that
RetrievalWare will satisfy this timing requirement.

4. Retrieval of image data for documents identified in results list. LSS2-065-5
e The DOE-LSN requires the first page image to be retrieved in ten seconds, with each
subsequent image retrieved in two seconds.

e The current implementation of the test collection in RetrievalWare does not allow
for retrieval of the entire collection of page images for a document. A sample of
ten document page images was retrieved, and the time to retrieve and display was
recorded. Each page was retrieved and displayed in approximately 4.5 seconds (on
average).

e Overall Impression
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From this experiment, it is believed that RetrievalWare will satisfy the timing re-
quirement for retrieval of the first page. It is unknown if the timing requirement for
each subsequent page will be satisfied.
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