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TEAMS
GLOW projects are highly collaborative. Graduate Division staff work in partnership with many central campus units, including the Financial Aid Office, the Office of the Registrar, LDAP, Information and Systems Technology, Payroll, Human Resources, academic departments, and with external units such as Lawrence Berkeley National Laboratory.
PROJECT SUMMARY
UC Berkeley’s Graduate Division serves about 10,000 graduate students, over 25,000 applicants, as well as faculty and staff in more than 100 graduate programs. Our GradLink information system is the campus’s gateway to information critical to the functioning of academic departments as they admit, hire, award, and advise their graduate students. The GLOW (Grad-Link-on-the-Web) project was developed to provide a web-based interface to GradLink to manage these functions. GLOW has eliminated paper-based procedures, dramatically reduced transactional work, and enhanced the analytical capacity of faculty and staff working on behalf of graduate students. Since 2006, we have published to the web 13 new GLOW modules. In 2008 alone, GLOW screens were accessed a total of 267,000 times by departmental staff in every corner of the campus. With enhancements planned for 2009, we expect to double the hits to our pages, further contribute to campus efficiencies and cost-savings, and become a model for other Graduate Divisions in the UC system and beyond.

PROJECT DESCRIPTION

The initial implementation of GLOW was created using a hybrid of PowerBuilder and J2EE to display an array of static student data. However, PowerBuilder offered limited functionality and more importantly, the vendor ceased to offer security updates for older versions of their software. As a result, the second iteration of the GLOW project entailed moving it entirely to J2EE, an open standards-based solution that mitigates the risks of relying upon a single vendor solution. The final transition to the new development platform was completed last year. The new GLOW is more interactive and offers sophisticated solutions to business processes that could not be accomplished with the earlier proprietary platform. Below, we highlight a recent example of a new module and summarize all other modules developed during the second phase of GLOW.
New Functionality: The LBNL GLOW Example
The Lawrence Berkeley National Laboratory (LBNL) hires Berkeley graduate students and thus must pay fee remissions for qualifying appointments. LBNL has multiple hiring units. In the past, each hiring unit created an Excel spreadsheet with the students’ identification number (SID), name, and fee remission type, and sent it to the Graduate Division Appointments Unit on the Berkeley campus. Because there was a high error rate in the correspondence of SID to name, each spreadsheet had to be carefully reviewed by the Appointments staff. The spreadsheet was then passed on to a programmer who transferred the information to our database in preparation for the production job that sent the fee remission payments to the Berkeley billing system. The entire process was manual, highly time-consuming, and error-prone.

The LBNL Fee Remission Screens have done away with all these steps. Now, LBNL staff log-in to GLOW, enter a student ID, have the student’s name and eligibility data displayed, and are given a finite list of fee remission options to choose from. LBNL staff can also make changes after selecting a fee remission. The data is stored directly in our Oracle database where it is easily accessed for the automated production job used to send the payments to the campus billing system.

The (LBNL) fee remission project is a great example of a successful GLOW module for a number of reasons:

· Our LBNL partner benefits from ease of use, more efficient provision of data, and more efficient payment of fee remissions. Formerly, LBNL staff reported frequent queries from students who were waiting for the fee remissions to hit the billing system. After the first term of GLOW use, LBNL staff reported that such queries had become rare.
· Graduate Division benefits by no longer needing the Appointments staff to review data for accuracy, and by making the process more efficient for the programming staff.
· Students benefit by having their fees paid more quickly, which enables them to register on time and avoid problems associated with late registration. 

Summary of GLOW Accomplishments

The LBNL project is just one example of how GLOW has vastly improved business processes for campus staff and faculty working with graduate students. In the past two years, we have increased GLOW’s functionality in numerous ways:
1. Reports
The following new GLOW screens provide live data to staff in departments. The same reports used to be printed routinely on paper for each of the 108 academic units and forwarded via campus mail. 
· Fellowships Competition Results Report – departments can view results virtually immediately.
· Degrees List (students awarded a degree), by department.
· Dissertations and Theses Filed, by department.
· Committee membership (faculty members serving on each student’s committees), by student.
· Funds Stewardship, by fund and by department.
2. Interactive (Data Entry)
GLOW data entry projects eliminate paper-based processes and automate authorizations that used to be handled manually. All transactions are now automated, easily auditable, and more tightly controlled. 
· LBNL Authorization – LBNL managers are able to authorize their staff to enter data into the GLOW Fee Remission System. The system empowers the LBNL management and eliminates the need for Graduate Division staff to maintain an ever changing list of system users. 
· LBNL Fee Remission – mentioned earlier, this module manages fee remissions paid to academic student employees working at LBNL.
· Interim Fee Remission – this module allows automatic payment of fee remissions to student academic employees at UC Berkeley, ensuring timely registration of students.
· University Fellowship Competition Online Review and Ranking – members of the faculty committee are able to review, rank, and determine awards for over 450 nominees every year. This module eliminates the need for printing paper files and requiring faculty to conduct their entire review in a campus office.
· GLOW authorization -- Authorizes users of GLOW and allows Graduate Division to easily add new roles for new functions using CAS authentication.
3. Graduate Division Administration Use
Several projects have streamlined our own internal processes and improved documentation of user access to data. Many of the following functions formerly resided within the Graduate Division Systems Unit even though the decision-making authority resides within Graduate Division Student Services units. The functionality completely eliminates unnecessary steps and empowers the owners of the business processes.
· GLOW User Authorization – User authorization is now done using a secure Web-based screen instead of using a system based on hard to use client/server technology. This module provides strict controls for GLOW user authorization and maintains the security access list up-to-date. In the future, all GLOW user authorization will be in the hands of the business process owner.
· Update Student Record – In the past, only Systems staff could update student records by directly writing to the database. With GLOW, Graduate Division staff with the appropriate security access can update records on their own.
· Critical Date Calendar – This module ensures that jobs that need to be run on a cyclical basis are done automatically.
For a sample of GLOW screens, please see the attached PDF file which includes the following images:

· The GLOW Main Menu Screen

· An LBNL Data Entry screen

· The Academic History screen
· The Committee Membership screen

· The Fellowship Competition Review Main Menu

· The Fellowship Competition Students and Ranks screen

· The Fellowship Competition Final Review screen
The Future of GLOW

We are currently testing the Graduate Program Reports Project. This module will allow Deans, Chairs, Graduate Advisers, and Student Affairs Officers to view the summarized results of all graduate student survey data, enrollment data, applications data and degree data for their programs reaching back as far as 1983. This allows users to access reports when needed and replaces a system that irregularly pushed lengthy paper reports to users.
In addition, we are in the middle of coding for the Departmentally Restricted Awards project. This module will allow the direct data entry and approval of awards from departmentally restricted funds. That is, departments will be able to submit requests for payments from their funds by directly entering the awards into GLOW. The module eliminates paper-based processes that required several individuals to touch the documents before the data was entered centrally. The lag between the time when the award is created and when the student receives a payment will be vastly reduced. There will also be no double data entry and accuracy will be enhanced by the elimination of steps.
Other GLOW projects currently proposed offer academic units real-time reports on registration compliance, greatly increased efficiency in managing fellowship monies, and real-time data on eligibility to be appointed as a GSI. All projects will improve data accuracy, reduce paperwork, eliminate duplication of effort, and decrease processing time. Importantly, migrating functions from GradLink to GLOW will further reduce the risks associated with the current PowerBuilder platform and provide more flexibility for our users.

How do we do it? 
Part of what makes the deployment of GLOW modules so successful is the application of our “lean and agile” philosophy. Graduate Division does not have a close-ended list of deliverables for GLOW. Instead, our way of working with GLOW projects is new, employing constant assessment and reprioritization of Graduate Division goals in order to complete two to three distinct GLOW projects each semester. This approach required we change both our business process as well as our programming approach.
1. Business Process Innovations
First, Graduate Division developed an entirely new process for identifying projects and determining the order in which they should be completed. GLOW projects begin with an idea that is formalized by the completion of an easy application: a brief project narrative, a scoring sheet with components that have weighted values, and a simple screen mock-up. 
The goal is to prioritize projects that have the highest impact on our constituents, increase efficiencies, and ensure compliance and security of data. They also need to be what we call “2 x 2”: no more than two screens or two reports and ready to deploy in about 2 months. We design interfaces that follow the “don’t make me ask” principle and that don’t allow “bad data.” 
Once a new module is developed, it is migrated to production and monitored to verify its functioning. At the end of testing, a feedback session is held and a list of enhancements or modifications identified and prioritized. Each project time estimate includes a 10% increment to address enhancements and adjustments after the initial use period. The new process has allowed us to design, produce, and document an average of three new modules per semester.
2. Programming innovations

In 2006, we made the decision to apply a new architecture to original application development based on object-oriented programming. What this means is that we can easily and seamlessly migrate GradLink functionality off the PowerBuilder platform and into GLOW. 
The web framework of GLOW allows us much flexibility to produce a variety of front ends. We also are not restricted to only using the GradLink database as the back end. Two examples: (1) a recent project moved our GLOW authorization to utilize a view to LDAP; (2) the fellowship online review module accesses data in the Graduate Admissions database. This new approach allows us to continue to utilize programs and code written in SQL and PL/SQL that still serve a business function. But instead of a programmer needing to manually run the program, a front end in GLOW is created where anyone authorized can run the job. Subversion technology is used to control revisions to code and maintain a historical file of programs.
The basic technology used for GLOW is Java/J2EE. In moving from the PowerBuilder /J2EE stack to pure J2EE, we were able to move from a proprietary application and http server to the open source alternatives – the Apache HTTP and Tomcat servers. In developing the Java code for this system we also use open source technologies. These technologies include Eclipse, WinMerge, Checkstyle and Subversion. This move from proprietary technology to open source technology has meant that our only costs for software are the costs for our Oracle database. This approach also keeps GLOW aligned with Kuali.
To reduce our software maintenance costs, we use a variety of techniques to insure that our code is easy to understand and easy to modify. Our Java code follows the Sun Java coding standards. The Java code is documented using Javadoc so that anyone can quickly understand our API. In order to ensure clarity, this Javadoc follows the Sun Javadoc coding standards. Whenever it is appropriate, we use Gang of Four design patterns and the Sun J2EE design patterns so that newcomers to our code can quickly understand it.

Finally, we continue to make extensive use of the ideas of the lean software development movement in our code development practices. All of our programmers, including our student employees, have read the Poppendiecks’ Lean Software Development and we have used it extensively in our work. Perhaps the most visible place we have used this book’s ideas is in the modified kanban board we use to track our work. Slightly less visible is the fact that we have reduced bug reports by at least 75% by following the lean practice of carefully analyzing bug reports and eliminating the underlying causes of all bugs. Other lean practices that have contributed to our success include refactoring (especially using the ideas in Fowler's Refactoring), avoiding “death marches” and using pairs programming so that staff will learn from each other.
Technology Utilized in GLOW
	Core Technology Category
	Technology Used for this Solution 



	Application Development Platform
	J2EE 1.5

	User Authentication and Authorization
	CAS 

	Desktop Operating System
	Windows XP

	Integrated Development Environment (IDE)
	Eclipse 3.4.1

	JEE Application Server
	Tomcat 5.5

	Programming or Scripting Language
	Java 1.5

	Relational Database Management System
	Oracle 10g

	Server Hardware Platform
	Solaris 10 sparc

	Server Operating System/Server Virtualization Software
	Unix

	User Interface Platform
	Dojo


Implementation Time Frame
The new agile/lean process we are using has been implemented and in use for almost two years. Each GLOW module takes about two months to produce. We continue to review the process and make improvements to it as we recognize areas that are weak. Because GLOW is not a closed-end project, our agile and lean development process allows us flexibility to continue to develop GLOW applications while still responding to other business needs and unexpected urgent situations.
Objective customer satisfaction data 

After each GLOW project is launched, we call a meeting of the project team to get feedback. At this same time we collect a “wish list” of enhancements for consideration in future implementation. We also elicit feedback from our users after we have completed a project. 
LBNL has reported greater ease of use, better management tools for the central office for all fee remissions, and better student experience. Departments have shared the same feedback regarding the campus interim fee remissions. Systems staff report that it has cut the processing time in half for paying these types of remissions. 
One of the advantages of using a lean/agile methodology is that it allows us to quickly get and incorporate feedback into GLOW. For example, our Online Fellowship Review module was initially set up in less than a month.  Once this module was ready to be tested, we immediately demonstrated it to Graduate Division staff and management.  Based on their comments, we made changes, demonstrated the changed module and updated the module based on this new feedback.

Our next step was to organize a focus group of faculty reviewers.  Based on their comments, we upgraded the module before demonstrating it to all 2009 fellowship competition faculty reviewers.  Using this faculty group's comments, we created the production version of the 2009 fellowship competition.

In production, we included on the reviewer’s home page a link asking for comments.  After the competition, we solicited more feedback by asking faculty to come to a review meeting or, if they could not attend the meeting, to give us email feedback.  Based on all of this feedback, we are now planning our upgrades for next year's competition.

Much of our feedback comes from face-to-face meetings with users. The written feedback is also very useful. Below are some excerpts from faculty responses about our online review module:

Usually, having to work with a new computerized system spells bad news -

Not this time - I found GLOW to be very useful and a big improvement over

reading paper files.

Professor Niek Veldhuis
I thought that GLOW worked very well this year.
Professor Sam Otter

I was quite pleased with the Glow interface.

Professor Rodolfo Mendoza-Denton
The electronic review process is very good, and it has made everything convenient and easier.
Professor Xin Liu
The personal access and ability to view files and enter scores worked great!
Professor Ronald Burgmann

I do appreciate the enormous work done in putting the applications on
line and it has been very useful -- I would not have been able to survey
the materials with equal thoroughness were it not for the web.
Professor Irina Paperno
 UCB Graduate Division
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