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ABSTRACT: This will be a report on two archival data projects
undertaken at the Hancock Library of Biology and Oceanography of
the University of Southern Califomia to improve access to both textual
and visual archival data owned by the Library. The first project was to
digitize unpublished station data for use in a relational database. The
second project was a prototype of a system for accessing photographs
and negatives. The methodologies for selecting, designing, executing,
and evaluating these two projects will be discussed.

PROJECT 1 STATION DATA
Background
Within the Hancock Library of Biology & Oceanography's archival files are the original
station data for the voyages of research vessels sponsored by the University of Southern
California. The data used for this project were collected during voyages of the Velero IV
from 1948 to 1983 and include standard parameters such as station number, latitude and
longitude, location, wind direction and speed, depth, equipment used, specimens
collected, etc. (See Figure 1 Sample Station Data Sheet.) Researchers who use these data
are often working with specimens collected during the voyages. The station number is
part of the identification of the specimen and is marked on the specimen itself, a tag on
the specimen or the specimen container for microscopic specimens. The number allows
the related data to be retrieved. This level of detail is not available from any other source
than the station data sheets. Significant collections of specimens from these voyages are
permanently housed at many institutions including the California Academy of Sciences,
the Los Angeles County Museum of Natural History, the Santa Barbara Museum of
Natural History, the Smithsonian, and others. Researchers from all over the world have
consulted or borrowed specimens over the years.
Subsets of the data have appeared in various publications of the Allan Hancock
Foundation, but the information in the total data set, or simply a single specific station
entry, is only available by direct request to the Hancock Library. Although some of the
researchers who use these data have requested improved access, nothing had-been done to
make available all the data collected by the Velero IV. In the 1980's there was an attempt
to microfilm the data sheets, but this was not technically feasible due to the condition of
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the originals. Many of the data sheets are much too light to be microfilmed clearly. In the
summer of 1995 the Library was given $2000 through the College of Letters, Arts, and
Sciences (LAS) of the University to be used within one year to support a student to enter
the data into a database and make the data not only more accessible, but to allow more
modes of access than simply by date or station number.
Execution of the Project
There was no money allotted for additional equipment or software. We wanted to use a
relatively basic program that would be available over time and would be easy for the
researcher who would use it later. After some investigation of what was available,
Microsoft Access@was selected for the relational database program. Since this was the
first time I had used this database software, I was able to obtain some assistance in setting
up the data entry form to make it easy to enter the data and be assured that no data
elements were being omitted. A random sampling of the original data sheets was
examined for data elements needed to create the template. (See Table 1 Data Elements
for the Station Data Project.)
Table 1
Data Elements for the Station Data Project
Cruise Number
Recorders
Date of Cruise (MMIDDMI)
Time Zone
Station Number
General Locality
Gear Used
Starting Latitude, Longitude, Time and Depth in fathoms
Ending Latitude, Longitude, Time and Depth in fathoms
Direction of Travel
Wind Direction and Speed
Remarks
'

Over the next year two students in succession were hired for this project. Their job was to
do the data entry. Data entry was difficult for many reasons. The terminology was
unfamiliar to the students and the original data recorders varied in their skills. Sometimes
the recorder was a scientist, but often they were members of the ship's crew. Problems
included handwriting, varieties of spelling or abbreviation of place names, samples, and
equipment, and fading of original sheets over time. (See Figure 2 Sample Data Entry
Record.) When the students had a question they recorded it on a log for review. (See
Figure 3 Sample Log Page.) I soon learned that it was necessary to deal with the
questions from the log quickly, but I also learned I needed to proofread all of the entries.
Quick response to questions limited the number of repetitive errors. Proofreading was
necessary for two reasons: 1. The original data sheets were difficult to read and 2. The
mind-numbing nature of data entry in itself caused multiple errors.

The fist student hired worked during the summer of 1995 for about twenty hours a week.
When she resigned a second student was selected to work on the project. This student
worked for ten months, only nine of which was paid fiom the original funding. Because
all the original funding had not been spent within the original twelve-month period, I
applied to continue over the summer of 1996. LAS granted this, so the entire time was a
total of fifteen months. There was not active data entry for all of the months because data
entry was suspended while undergoing the searches for the student assistants. After the
funding ceased we were able to hire the second student as a regular Hancock Library
studenf but she was not able to include very many hours on this project in addition to
standard student responsibilities. (See Table 2.)
Table 2 Project Hours

What did I learn from this project?
First, data entry was much slower than was predicted before the project began.
Approximately 40% of the data were entered during the entire h d i n g period.
Second, it took many more hours of my own time than originally thought. The
proofreading was extremely time consuming. The time expenditure was approximately
four hours of student time to one hour of mine. I learned how far behind in proofreading
the students' work I could get without causing a scheduling problem for myself.
Third, I had to coordinate my schedule carefully with the student. During the funding
period the software was only available on one machine in the library and that machine
was on my desk, so I had to vacate my office for them to do their work efficiently.
Fourth, the selection of students was very important. The fist student (Student A) only
worked during the first summer, but I hired her because she came highly recommended
and had data entry experience. Unfortunately, her data entry experience was all with
numerical data entry. The second student (Student B) tumed out to be better at data entry
where the data are not all numerical. Differences between the students included
background (Student A was an engineering student, Student B was pre-nursing so had
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taken more science courses), keyboarding skills (Student B typed faster than Student A),
and personality (Student A was less willing to ask questions than Student B, which may
have been a cultural difference). Language difficulty was less understanding of English
than of the scientific terminology used. Neither student was a native English speaker.
Fifth, I needed an advocate to get the original funding. LAS gave the original $2000 at
the request of one of the research faculty. Since there then was an approved project, I was
in position to request the extension in time. This extension kept the project going for an
additional three months with no increase in the total funding committed.
Currently the project is at a standstill. There is an opportunity for additional funding;
however, some of the "cast of characters" has changed. I will be continuing to work on
the project, but there are new people in the coordinating roles for the admistration and
LAS. The requesters remain the same. The people still highly interested are the original
requesters, including the requester who lobbied for the original finding. The completion
of this project looks highly probable with additional funding to support it. The expanded
access to the data could make this attractive to be used in environmental research to be
able to compare current conditions with conditions at these locations up to fifty years
ago.
Results
The project is not completed, but an excellent start has been made. Due to the size of the
data set, the original plan to make the data available on disk has changed somewhat. This
has been driven by changes in technology as well. The present data set, and the entire
data set when completed, will be available in the Microsoft Access0 format as designed;
however, the size of the data set has caused a change in the archiving media from
multiple floppy disks to a single zip or CD-ROM disk. The original requesters want the
data to be published in print form as well although the expanded searching capabilities of
the software would be unavailable in a hard copy format. Publication will depend on the
extent of future funding although the first priority is digital access.

PROJECT 2 PHOTO ARCHIVE
Background
The second project was a joint project that was the result of a class. In fall of 1993 the
USC Center for Software Engineering under the leadership of Prof. Barry Boehm
experimented with a master's level class to focus on skills that students would need in the
real world software engineering environment. (Boehm et al. 1998) Although the end
result would certainly require programming and design, the course uses the WinWinB
(Horowitz 1996) theory and software tool to help the students understand roles of the
software architect, the developer, the customer, the user, etc. in a software development
project. (See Table 3.) From 1993 through 1996 each student on the team was assigned
one of the "stakeholder" roles although all were to participate in the programming

Table 3
What is WinWin?
WinWin is a computer program that aids in the capture, negotiation, and
coordination of requirements for a large system. It assumes that a group of people,
called stakeholders, have signed on with the express purpose of discussing and
refining the requirements of their proposed system. The system can be of any type.
WinWin contains facilities for:
1. capturing the desires (win conditions) of the stakeholders
2. organizing the terminology so that stakeholders are using the same terms in the
same way
3. expressing disagreements or issues needing resolution
4. offering options as potential solutions
5. negotiating agreements which resolve the issues
6. using third party tools to enlighten or resolve issues
7. producing a requirements document that summarizes the current state of the
proposed system
8. creating documents that support multimedia and hyperlinks
9. tracing the ways by which requirements decisions
were reached
10. checking the completeness and consistency of requirements.
and writing of documentation. The application of the WinWin tool encouraged the
r e f ~ process.
g
Prof. Boehm found that the students tended not to ask the questions that
a "real" customer or user would ask. In Fall 1996, Prof. Boehrn worked with two library
faculty (Julie Kwan and Denise Bedford) to recruit projects with a library faculty member
as the "client" for the students. It was also felt the library faculty might have a better
understanding of what the "user" would need. For the fall 1996 class the library faculty
members interested in participating prepared a brief abstract to apply to work with the
students. (See Table 4 Hancock Photo Archive.)
Table 4
Problem Set: Hancock Photo Archive
There is a substantial collection of photographs, slides, and films in some of the
Library's archival collections. As an example of the type of materials available,
I would like to suggest using the archival collections of the Hancock Library of
Biology and Oceanography to see if better access could be designed. Material
from this collection is used by both scholars on campus and worldwide. Most of
the Hancock materials are still under copyright, but the copyright is owned by
USC in most cases.

For each abstract the two library faculty, along with Prof. Boehm, determined general
feasibility before offering the abstracts to the students for their selection. In fall 1996
there were fifteen teams of six students each. The teams were self-selected. Each team
applied for assignment to one of twelve projects based on the abstracts submitted by the
library faculty. Prof. Boehm approved the student assignments to a project. The Hancock
Photo Archive project was one of three projects assigned to two student teams. Each team
had to do a separate project without consultation across teams. Over the semester I met
with each team separately and discussed the primary needs of the project, was presented
with sample screens and programs and attended class presentations on the various
projects. I also participated in the evaluation of the two teams that worked on my project.
Results from one of the teams were selected for presentation to the Dean of the Library.
This is the project that will be discussed here.

I

Execution of the Project
i

The final required document for the student projects is a Life Cycle Architecture Package.
This is the most complete documentation for a project. Most of the discussion of the
project is based on this documentation. The students named their project the Hancock
Digital Multimedia Archive System or HDMA. I quote here from their documentation
with additional comments from me in brackets:
"The purpose of the Hancock Digital Multimedia Archive (HDMA)
System is to replace the labor intensive, manual system of organizing
and cataloging the photographic materials in the Hancock collection
with a multimedia capable computer based system. This system will
facilitate access to the information and will make the collection
available to a wide variety of users.[The archive occupies
approximately ten filing drawers, two shelves, and four racks of film
canisters. The photos are in better order than either the films or the
slides.]

I

The primary objectives of the system include:
1. To provide a means for the Hancock Library of Biology and Oceanography to

organize and catalog the collection of photographs, films, and reports from the
Hancock expeditions. [Reports were not an original part of this project, but reference
to the reports with abstracts was intended to be included if the project was accepted
for further development.]
To make the catalog and photographs available to students, researchers and the
public via the Internet.
3. To create an electronic backup of the photographs in the collection to safeguard the
information in the event of a disaster. [This was very important to the students.]
The Hancock collection consists of thousands of photographic slides, negatives, film and
reports that were recorded during the various Hancock scientific expeditions of the
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