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PROJECT SUMMARY
The School of Veterinary Medicine’s Veterinary Information Portal & Educational Resources, known as
VIPER, is a collection of individual systems each designed for a specific purpose, yet sharing data with
each other via a combination of web services or feeds from other campus’ authoritative data sources. To
date, two subsystems have been developed – CREST, a curricular information repository
(https://wot.vetmed.ucdavis.edu/crest) and CERE, a course management system
(http://cere.vetmed.ucdavis.edu). CREST is based on the Ilios project from the UC San Francisco School
of Medicine (http://medschool.ucsf.edu/curriculum/ilios/index.aspx) while CERE is based on the open
source Sakai project (http://www.sakaiproject.org). While neither Ilios nor Sakai exactly met our
requirements, it was felt that they could, to a large extent, be adapted to meet our needs.
All subsystems are accessed via UCD’s single sign-on infrastructure (Appendix A) for authentication.
Authorization is controlled by the existence of a personnel record. For faculty and staff, it is their
appointments associated with the School in the campus Personnel/Payroll data warehouse. For students,
authorization is controlled by the existence of roster data in the campus Student Information System
(Banner). Other campus data sources such as the Course Approval Form System were also used to
automatically populate the CREST and CERE databases. Most importantly, authoritative data sources
were identified, where possible, to ensure no redundant data were kept locally. Furthermore, subsystems
were designed such that data generated by CREST/CERE could be used for other administrative
systems such as instructor/course evaluations, teaching effort reporting, and facility scheduling.
In summary, CERE brings together students and instructors in a common learning environment providing
instructors with the ability to electronically deliver curricular resources and students with the ability to
access these resources. CREST stores information about the curriculum while CERE provides the
interface to deliver the curriculum. CERE is designed to work hand-in-hand with CREST, the School's
Curriculum Repository and Search Tool.
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PROJECT DESCRIPTION
In 2005, the School recognized the need to provide a central repository to store and track changes in the
curriculum. In addition to the standard catalog information (e.g. course title, units, etc.), this repository
must be able to:
●
●
●
●
●

Track topics taught (a la Ilios’ “Session Topics”)
Track location/time per topics (a la Ilios’ “Offerings”)
Track participating instructors per meeting
Store keywords for searching
Track availability of non-instructional events in instructional spaces

At the same time, the School needed a user-friendly system whereby faculty and curricular support staff
could deliver just-in-time teaching material to the students themselves. After half a year of requirements
gathering by a group of faculty, staff and students, it was decided that the School would rewrite CREST
using Ilios’ native database schema and extend CERE to include several tools (e.g. roster, course
offerings, instructor/course evaluations).

School of Veterinary Medicine, UC Davis
Larry L. Sautter Award Application

2

For the purpose of this application, we shall focus our attention on CREST (our modified version of Ilios)
and our extensions to CERE (Sakai).

OVERVIEW OF CREST
CREST is the acronym for the School of Veterinary Medicine’s Curricular REpository and Search Tool. It
is the authoritative source for most of our curricular information and provides that data to CERE. Most of
the data in CREST are pre-populated with data from two of the campus data sources – Banner (UCD’s
Student Information System) and the Course Approval Form System from the Office of Registrar. Adjunct
data are then added to CREST to track session topics, session type, location and time of each offerings
as well as instructor(s) for each of the offerings.
Information entered in CREST is automatically available in CERE via the Syllabus, Schedule, Evaluation,
and Site Info tools. CREST data is also used to feed the Online Curriculum Handbook. We have a project
planned for next academic year to review and to develop a mechanism to automatically report faculty
teaching effort through the data available in CREST.
As a side benefit of tracking course and event schedule in CREST, faculty, staff, students and visitors can
obtain event information via a touch screen kiosk system installed in our newest instructional facility.
CREST Hierarchy
•
•
•

A course is made up of one or more sessions. A session is defined as a single learning activity
(e.g. Lecture, Discussion, Laboratory, etc.);
A session is made up of zero or more offerings. An offering is defined as a single physical
meeting;
An offering includes a start and end time, a student group, and a location. A session without any
offerings might be a 'project' session.

Figure 1 -- CREST Hierarchy
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CREST Workflow

Figure 2 – CREST Workflow
1. Rollover - Courses are rolled over from the last academic year to the current academic year
once the new course ID (CRN) is available in Banner for the new term. These courses are initially
classified as 'Draft' which allows for additional editing capabilities.
2. Edit & Reorder - Session titles and relative order can be adjusted during the draft phase by the
instructor of record and/or the departmental curricular support staff using a simple drag and drop
AJAX interface.
3. Scheduling – Facility scheduling phase for a given term begins two quarters before the
commencement of the actual term (e.g. Spring quarter scheduling begins in Fall Quarter). The
schedule is re-imported periodically to check for room conflicts and section overlap. During this
phase, sessions can no longer be reordered and instructors cannot be attached to the imported
offerings.
4. Publish Courses - Once the schedule is finalized (approximately 1 quarter before the beginning
of the term), all courses for the specified term are changed to the 'Published' status.
5. Link Instructors - Instructors from the prior academic year for a given course are then re-linked
to their same offerings (if all offerings of the session have the same set of instructors).
Department staff and instructors can then edit these links to ensure accuracy for effort and
evaluation purposes.
CREST Permissions
CREST uses the campus single sign-on for authentication, but permissions are based on the instructors’
role in a given course.
In general, all faculty, staff and students can view and search for all course information. In addition to the
aforementioned basic privileges, instructor(s) participating in the course can:
•
•
•
•

Modify Session Titles and descriptions
Add and remove instructors from each of the offerings
Add disciplines, learning outcomes and attach Medical Subject Headings (MeSH) keywords to
sessions and courses
Edit reading requirements

In addition to the above listed privileges, the Instructor of Record or the department curricular support
staff can:
•
•
•
•

Edit course grading information and add any additional course information;
Reorder sessions;
Swap instructors - This is a powerful feature since an instructor may, due to unforeseen
circumstances, become unavailable. It is incumbent upon the instructor to swap with the other
participating instructor(s) in the same course to fill in for a given offering;
Swap Offerings provided duration and location are the same (same comment applies here as the
previous bullet);
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CREST User Interface
CREST user interface centers on the concept of “My Courses”. The user is presented with the list of
courses that they are associated with for a given term. Appendix B depicts the various major functions in
CREST.
Facility Scheduler & Public Kiosk
Once all of the curricular schedule data was housed in CREST, we had an additional need to store
information about other events going on in our academic facilities. To achieve this goal, we developed a
new front-end to the CREST database. This interface allows school affiliates to request room reservations
for our facilities online. Events are created as individual sessions and offerings of a special ‘Facilities’
class that is only accessible via this alternate interface. Recurring events and multiple room requests are
supported. Real-time and ad-hoc room conflict checking as well as the ability to override these conflicts
was implemented to prevent overlap of events.
All course events and facility events can be browsed via the web or from a large public access touch
screen in the foyer of our newest instructional facility. Appendix C depicts the interface for the touch
screen kiosk system.

OVERVIEW OF INSTRUCTOR/COURSE EVALUATION TOOL
The instructor/course evaluation tool is integrated into CERE based on data fed from CREST. This tool is
designed to be fully flexible in the sense that, if desired, it can be deployed at the department level, at the
School/College level and/or the institution level. In the School of Veterinary Medicine, all professional
DVM students are required to complete all instructor/course evaluations. There are three phases of the
evaluation tool:
►

Administration Phase

Evaluations are built from a hierarchy. Questions may originate at one of the four levels (institution,
school, department, or course). Questions may be designed for specific instructors within a course, or
may be applied to all instructors in that course. Templates at each level of the hierarchy are designed and
edited by administrators and/or instructors with appropriate security roles. When all templates have been
completed and approved for a given term, the system assembles evaluations for each of the courses by
traversing through the hierarchy.
►

Evaluations Phase

Once the administration phase is closed, the system is then available for students to use.
Each student sees a "My Evaluations" menu tag on their personal CERE workspace, listing all their open
evaluations for the current term. Within the designated "open" period, the student fills out these
evaluations. Partial work may be saved until a later time, but once an evaluation is submitted, it cannot be
changed. Question types include multiple choice (five-point scales for "Agree/Disagree" or "High/Low"),
true/false, or open-ended comments. "No Opinion" responses are accepted for the five-point scale
questions as well.
To maximize compliance and to ensure that students are given ample time to provide “meaningful”
comments, this phase is available to the students approximately two weeks after the start of the quarter
and continues until two weeks after the last final examination has taken place. Once that occurs, the
evaluation phase is closed and the process moves to the reporting phase.
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►

Reporting Phase

Tabulation and display of evaluation results are provided to the instructor, instructor of record and
department chairs through their respective CERE workspaces. Individual instructors may view the course
evaluation and their own evaluations. The instructor of record may view the course evaluation as well as
evaluations for all the instructors participating in a given course. The department chair is afforded with the
additional privilege to view all the course evaluations as well as all the instructor evaluations in his/her
department. All course and instructor evaluations are available to the School administrators for a given
School/College. At the institutional level, reports are available for all course and instructor evaluations.
It is our intention to develop a webservice whereby instructor/course evaluations data be made available
to the UCD campus faculty merit/promotion system, known as MyInfoVault.
Appendix D depicts the various phases and reports available in our evaluation tools.

TECHNICAL OVERVIEW
CERE and CREST provide a rich interactive platform in support of the instruction mission of the School of
Veterinary Medicine. Architecture of the platform relies upon loosely coupled technologies to provide
flexibility for evolving enterprise design requirements over a long term software development lifecycle.
Peer organizations can easily adopt the constituent technologies described or the platform as a whole to
meet their diverse needs.
To achieve these goals a number of loosely coupled technologies are in place to maximize flexibility,
availability, and share information across adjunct enterprise systems. The customer facing web
application for CERE is developed in Java while CREST is developed in Adobe’s ColdFusion to deliver a
rich suite of services, applications and a collaborative programming environment.
For CERE, each application and database server uses Red Hat Enterprise Linux on Sun 4100 Galaxy
hardware. The Lights Out Management in conjunction with Red Hat Network's web- based OS
maintenance provides simple server management at all times. CREST and the streaming media
component of CERE are delivered by Windows Server 2003 using Microsoft Internet Information Server
and an Apache 2 web server respectively and ColdFusion.
The Sun JVM 1.5 was chosen for Sakai and provides a 64 bit virtual Machine, memory management, and
runtime performance. Database connectivity is provided by both Connector/J for MySQL and JTDS JDBC
connector for Microsoft SQL Servers which power our applications. The MySQL database provides a
highly scaleable and low cost choice for CERE operating requirements. Warm spare and failover
functionality within MySQL is used to support the critical nature of our online delivery of education and
research focused collaboration. The Hibernate project was also used to support object oriented
development, transaction oriented operations, and provides a portable loosely coupled layer for queries
and database persistence. Microsoft SQL Server 2000 was chosen to power CREST as the original
UCSF’s Ilios project was developed using Microsoft’s SQL Server 2000.
Research collaboration and education delivery rely upon well organized and easy to use web
applications. Faculty and students rely upon myriad digital resources which are stored on a network
storage system and cataloged within CERE. The Linux based NFS system uses software RAID
technology (md) to provide redundancy and performance (sustained 176MB/s) above that of similar price
points. Three 1.5T arrays share a global spare and store our materials with room for future growth.
Integration with campus systems is also important to our success. Servers are connected via gigabit
Ethernet to meet the demands of our wireless-connected student body. Campus Kerberos based Single
Sign On has also been integrated for maximum convenience when demands push our 2000 clients to
systems outside of the CERE/CREST applications. Drag-and-drop worksite resource management using
WebDAV has been widely adopted and works seamlessly with the campus provided SSO solution.
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INSTRUCTOR/COURSE EVALUATIONS TOOL
The Evaluation tool is a Sakai tool integrated with the course management functions of CERE. As a
subset of CERE, it utilizes the same standard technologies; persistence is managed by Hibernate, an
Object-Relational Mapping (or ORM) system serving as an object-oriented front end to a MySQL
database. It also employs Spring, a Java/J2EE framework for inversion-of-control module integration and
enhanced Hibernate support. In the presentation layer, JSF (Java Server Faces) enables dynamic and
component-rich, yet completely browser-based, user interaction. Results are displayed graphically with
ChartCreator, an open-source JSF component wrapper of JFreeChart (an open-source Java library).

WEB SERVICE INTEGRATION FOR COURSE SCHEDULE
While CREST provides an administrative interface for manipulating course schedules and assigning
resources, CERE provides scheduling information to students and instructors. CERE includes a
“Schedule” view on a per-course basis, as well as an aggregated view that shows a student’s entire
schedule ("My Schedule" view). In order to import the administrative data from CREST for display in
CERE, a number of customizations and extensions were required to the out-of-the-box calendaring
functionality provided by Sakai.
We created a custom web service produced by the CERE application server which interacts directly with
the Sakai scheduling framework. Using Apache Axis APIs, the webservice consumes information
provided by CREST, which uses Cold Fusion's webservices facilities to produce individual outgoing
messages whenever an event is created, updated, or deleted. This pushes the updated calendar
information into the CERE database for use by CERE scheduling tools. The webservice is also run as an
automated batch process every 15 minutes for all future events to ensure consistency between the two
systems.
Further customizations included refactoring the Sakai calendaring service to recognize the unique
sectioning provisions of the School of Veterinary Medicine – courses are divided into student “groups”
which subdivide a single large class. The version of Sakai on which CERE is running (V2.1.2) has no
built-in section awareness, so we custom-coded the ability for the calendar service to recognize which
group a particular student was in, and to display only pertinent information in their “My Schedule” view.
These enhancements to the basic Sakai calendaring functionality have greatly increased the utility and
ease of use of the scheduling information as it is presented to the students.

TIMEFRAME OF IMPLEMENTATION
September 2004

Requirements gathering

March 2005

Developed prototype of Sakai
Integrate CERE with campus systems

December 2005

Installation and evaluation of UCSF Ilios

January 2006

Rewrite CREST User Interface
Integrate CREST with campus systems

March 2006

Pilot CERE/CREST combination with two courses

2006-2007

Full production of CERE/CREST
Pilot Instructor/Course Evaluation Tool
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FUTURE TIMELINE
May 2007

Migration of CERE to Sakai version 2.4

Summer 2007

Requirements gathering to integrate CREST data to produce faculty
teaching effort reports
Requirements gathering to link Instructor/Course Evaluation results to
the campus Faculty Merit/Promotion System

Fall 2007

Full production of Instructor/Course Evaluation Tool

CUSTOMER SATISFACTION/TESTIMONIALS
“I like to use it. It is simple and straightforward. It allows me to e-mail the students without "gumming" up
their in-boxes. If I use it for something interesting but not necessary for the class, I'll send it with "low
priority". Also nice that they don't have to keep attachments...they are there forever. I like the ease of
which I can upload documents, instead of going over to CALF (which I never seemed to be able to do).
In a grander scheme, I should be able to search other class websites. It also should allow a more uniform
presentation to the students, to increase continuity with other classes.”
Dr. Melissa J. Bain
Department of Anatomy, Physiology and Cellular Biology
“CERE supports learning by doing what computers do best - taking care of the complex details that, while
essential are still only the means to the end, not the goals. It allows faculty and students to get what they
need (schedules, learning materials) to do what they do best, teach and learn. All without inconvenience
and with admirable timeliness. A particular advantage is that I can post additional learning material based
on student's questions during and after the lecture, so that the lecture becomes a better learning
experience.”
Dr. Janet Aldrich
William R. Pritchard Veterinary Medical Teaching Hospital

“I used CERE extensively during my teaching of VMD402 this past quarter. It was extremely easy to use
and proved to be quite helpful in conducting the course. The system provides an imminently usable
mechanism for instructors to communicate with students. I used it regularly to post materials for lectures,
including copies of notes and figures to be used for upcoming lectures. Because the students use tablet
PCs, they could download these figures and take notes on them as I lectured. I could post copies of study
materials, old exams and their keys, answers to problems or questions that had been asked. I could
disseminate corrections or clarifications to various issues as needed, and could do so painlessly as the
announcements were emailed and the students could link directly to the relevant materials.
I would have liked to have incorporated the "chat room" as a means of discussing and answering
questions, however, I didn't get enough time to master that tool this year, but hope to do so for next.
The ability to upload materials immediately and have the students notified about it is incredibly useful. It
makes CERE a powerful tool to aid the instructor. I realize I didn't nearly capitalize on the range of things
that CERE can do, but even using these simple capabilities that I did, it made my teaching much easier
and more effective than previously.”
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Dr. James H. Jones
Department of Surgical & Radiological Sciences

“I used it as my main communication tool with my class. I used it to assign take-home exams, other
assignments, and to post my syllabus, so they have it available right in front of them. The assignment tool
is excellent, because you communicate with students on a one-on-one basis without plugging up their
email.
It’s really simple to learn. After one hour, you have the basics down. You have a lot more tools compared
to MyUCDavis. It allows you to communicate easily with your class without using email, and you can
upgrade easily.”
Dr. Birgit Puschner
California Animal Health & Food Safety Laboratory
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Appendix A - UCD Single Sign-On Authentication
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Appendix B – CREST

Course Management Screen
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CREST Main Course Page
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CREST – Chronological Listing of Sessions/Offerings
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CREST – Swapping Instructors
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CREST – Swap Offerings
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CREST – Syllabus Page
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APPENDIX C – TOUCHSCREEN KIOSK INTERFACE

KIOSK SYSTEM DISPLAYING SCHEDULE INFORMATION
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APPENDIX D – INSTRUCTOR/COURSE EVALUATIONS TOOL

CERE – Introduction Page
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INSTRUCTOR/COURSE EVALUATION TOOL – School Template
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INSTRUCTOR/COURSE EVALUATION TOOL – Course Template
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INSTRUCTOR/COURSE EVALUATION TOOL – Student View
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INSTRUCTOR/COURSE EVALUATION TOOL – Course Report
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INSTRUCTOR/COURSE EVALUATION TOOL – Instructor Report
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WEB SERVICE INTEGRATION FOR COURSE SCHEDULE
By cross-referencing the course offerings data in CREST and the roster data available in the Student
Information System, we are able to produce a personalized schedule for each of the students.
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