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Abstract

The University of South Alabama School of Computer and Information Sciences (Mobile, Alabama) has for the past two and half years had a special working relationship with a local telecommunications company (Omniphone Inc.),  This relationship was conducted as an “experiment” with attributes that suited the particular needs of the company while at the same time affording unique opportunities for the faculty member and students involved.  This paper documents the origin of the relationship that evolved, the details of the agreement, an evaluation of the progress of the arrangement from the perspectives of the faculty member, the students and the company.  This paper details a model that might be useful to other universities and companies that seek to establish a working relationship.

Introduction

Historical Background (University of South Alabama)

The University of South Alabama, located in Mobile, Alabama, first opened in 1963.  Over the years the institution has grown from meeting the city’s needs for higher education to meeting many of those needs across the entire Gulf coast area.  During the thirty nine years of its existence the of School of Computer and Information Sciences was created to meet the educational objectives of students wanting to pursue Information Technology, Information Sciences or the more traditional Computer Science degree.  South Alabama sought over the years to increase its input from industry sources as well as to improve its working relationships with local industries.  The motivation for fostering a better relationship with local industries was (a) to better serve them, (b) to better prepare South Alabama students, (c) to open the way for part time job opportunities and (d) to address accreditation concerns that called for such input.  The potential for numerous advantages was apparent.  To this end, an advisory council was formed in 1999.  Leaders from local industries were invited to participate.  The group has grown to have 15-20 members, representing a variety of local industries ranging from smaller locally based companies to international corporations such as Minolta-QMS.  The activities of this group included (a) reviews of stated program objectives to be in tune with industry needs (b) reviews of presentations on curriculum issues and (c) active discussion on how the university might be of service to the industries and vice versa.  The interactions of this council with the School of CIS have included both social events and working meetings.  A direct consequence of these interactions was a relationship that permitted the working arrangement described here to evolve.

Historical Background (Omniphone Inc.)

Omniphone has been a telecommunications equipment manufacturer and developer for 15 years.  From the beginning, its competition were some of the worlds largest companies, including AT&T, Nortel, Schlumberger and a host of others, all ten to more than one hundred times as large as Omniphone.  The company has survived in this environment by spending its efforts where the most value can be added.  For example, early on Omniphone realized that circuit board assembly was not an area where they could add the most value.  It took longer to realize that PC software development might be another out source opportunity.

The impetus for the contract with USA was an internal resource issue.  Omniphone needed more trained software developers than were currently on staff, just to develop firmware for embedded systems.  This fact continues to be exacerbated by the customer base, which includes large telephone companies like Sprint, BellSouth, SWBT, and Ameritech, run by people that are accustomed to getting what they want from their vendors. 


The opportunity to “get together” was one of the many benefits this community derives from the University of South Alabama being here in Mobile, and specifically Omniphone’s participation on the CIS Advisory Council.  Omniphone has and continues to benefit from the excellent graduates hired from South Alabama, and has enjoyed the further benefit of having input into the curriculum.

University of South Alabama and Local Industries

Other Industry-Partnership Opportunities

The University of South Alabama School of Computer and Information Sciences has over the years participated in a wide range of interactions with local industries.  This has included encouraging students to participate in a traditional co-op program run by Career Services on campus.  In that program students work full time with a local company for one semester and then go to school full time.  Such an alternation gives the student an in depth exposure to the “real world”, but typically extends the educational process by one to two years.  The School of CIS at South Alabama also helps students to find more traditional part-time jobs.  The part-time job is an off campus experience that usually will allow the student to carry a fairly full course load while at the same time earning money and gaining valuable work-related experience.  In 1994 South Alabama started an experimental intern program managed through the department.  This intern program has been successfully run from then to the present.  The details and an analysis of the benefits of the version of intern program used at South Alabama was documented by Vest and Niccolai in [Vest 97] and [Vest 98].  The salient features of this existing intern program (to help differentiate it from the model described here) are that (a) the students put in their 10-20 hours a week onsite at the given company, (b) all resources used by the students were those of the company, (c) the only faculty interaction with the program was the role of selecting students who were allowed to participate and the management of the hours worked.  This program has been successful!  However, it does not meet the needs of all students or the needs of all companies.  This mismatch, of existing opportunities and existing needs helped to motivate an examination of other “possibilities”.  This examination led to the relationship described here.

An Experiment with Omniphone Inc.

In the summer of 2000 conversations between South Alabama and the President of Omniphone Inc. were held.  These talks were aimed at opening a dialog with the intent of forming a viable long-term working relationship.  Omniphone’s software needs had grown (as described above) to the point where for space and personnel reasons, the company wanted “additional help”, but not in the form of a traditional employee.  It was decided after some discussion that a small team of three to four competent students could meet the company’s needs.  Omniphone also had concerns regarding the selection and management of the team being formed.  A number of ideas were considered.  One was to use students in a Senior Project course with a faculty mentor.  This idea was rejected for several reasons including: (a) the work with Omniphone might fail to meet the breadth of experience intended for the Senior Project class, (b) the faculty mentors in such projects typically had a somewhat limited responsibility that would not meet the needs of Omniphone, (c) the student effort would be too closely bound to the academic year involved, (d) concerns over the viability of a loosely connected team of students and (e) the turn-over on the team would be 100% each year, not allowing for any degree of continuity in student expertise.  Any solution that evolved needed to address these obvious weaknesses

Details of the Relationship

It was decided that the students on the team should be selected by and closely managed by a faculty member who had sufficient time and energy to commit to the project.  To support this, initially a one-course release for the faculty member was funded by the industry grant.  The faculty member was responsible for hiring/firing choices, assignments to individual team members, as well as seeing that regular progress reports were forwarded to Omniphone Inc.  The grant also funded ten hours per student for a team that varied from three to four students.  These students were paid an hourly wage that was higher than available elsewhere on campus to give the faculty member sufficient enticements to be able to recruit “the best” that were available.  The management of the student hours as well as the paying of the students was handled entirely by the university.  The university also provided all resources needed by the team, thus relieving Omniphone of those requirements.  In particular, the university provided a private office for the team to work from.  This office was appropriately equipped with needed computers, internet access, software and a laser printer.  The facility offered the team a place to meet for team meetings as well as a place to gather and work on projects assigned to the team.

The team was to work on whatever software project was needed at the time.  In some cases this was to mean the maintenance or extension of existing software and in other cases the projects were to involve the design and implementation of new programs.  The team would have regular meetings on campus to discuss problems and progress.  These meetings were conducted and monitored by the faculty member.  Periodically, a group meeting would be held on site when a detailed communication was required between the Omniphone staff and the university team.  This was usually limited to those occasions when the team was about to begin a new project and needed a careful introduction to the problem.

An Evaluation of the Relationship

University of South Alabama Perspective (the Faculty Member)

The relationship with Omniphone Inc has been ongoing for almost two and half years now.  It has been an amicable relationship.  The first “year” was a nine-month agreement.  Both parties felt at the end of that time that things had gone relatively well and the project was extended for eleven months for the second year.  The third year, currently underway, is now a full twelve-month commitment.  By the end of the second year some problems had been identified and efforts were made to attempt to address those problems.  Those problems and their proposed solutions are discussed below.

As a faculty member, I had some concerns originally about the nature and time required for the commitment I was making to the Omniphone project.  The relationship represented an “experiment” for the university and for Omniphone Inc.  The relationship being formed was based primarily on software development and not on research.  A relationship of this sort was made possible by a recognition on the part of the School of Computer and Information Sciences that faculty members could show and be rewarded for professional growth and scholarly efforts in areas that covered (a) traditional research, (b) teaching and (c) service [Owen 2000].  With this recognition, grants such as the one proposed here could be viewed positively for purposes of tenure and promotion.  In universities where a strict adherence to the notion of pure research exists, it might be impossible to arrive at relationships such as the one described here.

In the first year in particular, I had misgivings about the time issue.  I was pleased to discover that the academic-year release time and subsequently summer support, incorporated into the project was sufficient to handle the management tasks expected as part of my contribution to the project.  The department, in recognition of the positive aspects of the Omniphone project, agreed in the third year to provide a two-course release for the project.  The project has helped me personally to “keep in touch with the real world” by being involved with a project that represented real software needs for a real company.  There is a tendency in a strictly academic environment to be too isolated from the specific needs of real software.  On several occasions over the last two and half years there have been opportunities for me to integrate experiences related to the Omniphone project into classroom discussions, in particular, classes that covered programming and programming languages.

Recruiting students for the project was relatively easy.  Based on my own in class experiences and insight gained from polling other faculty members I was able to identify “the best”.  I actively recruited these students, occasionally hiring them away from other jobs.  The recruiting process was made easier by the salary and the perks.  Working on the Omniphone project paid more than other jobs on campus and it gave the students access to a well-equipped private office close to their classes.  In addition, unlike many other jobs, the Omniphone project offered the students very flexible work times.  There were regular, but fairly brief, team meetings.  Other than the regular meetings and the occasional trip to Omniphone, the students were given much flexibility in the use of their time.  In retrospect, I would say that much of the success that the project has experienced has been strongly related to quality of the students that have been associated with the project.  Not all hiring for the project proved to be successful.  In the second year two, somewhat young, students with strong, impeccable academic records were brought onto the team.  For reasons that are somewhat unclear the students failed to perform at an acceptable level.  It was necessary to fire them and to recruit replacements.  This role of firing a student might be new territory for most faculty members.

During the first year, the students recruited were the best to be found.  The experience and background that they brought to the team was in part due to the fact that they were all seniors.  In the first year of the project it was not clear that the project would be renewed, hence there was a higher priority given to getting capable students than to getting young students.  When the project was renewed, the problems with this decision were apparent.  An entirely new team was needed, with no experience carried forward.  This motivated the search for younger students to be included on the team, on the chance that the project would be renewed for a third year.  After the firings described above, seniors once again, dominated the team.  This would appear to be an inherent problem with recruiting “the best”.  The team formed for the third year of the project does include one sophomore, but the others are again seniors.  Despite some problems encountered along the way, the close working relationship with the students on a project of this type has been rewarding and enjoyable.

Several weaknesses in the mechanics of the Omniphone project were identified in the second year of the project.  These problems were addressed openly, and candidly in meetings between the faculty member and Omniphone.  Remedies were proposed as part of the planning process for the third year of the project.  One example of a problem was the “disconnect” of schedules.  Omniphone had its holidays and workdays and those were not related to the university schedule with its breaks between semesters as well as the “lull period” that naturally occurred during final exam weeks.  Two things were done in an attempt to remedy this problem.  First, Omniphone was given a complete university schedule with annotations showing times when the team would be most and least productive.  Second, availability for Omniphone project work during semester breaks was added to the interviewing process to make sure that students would be aware of the work expectations put on them.  A second problem, caused largely by the looseness of the working relationship, was that often Omniphone did not have a clear feeling about the ongoing efforts of the team.  The remedy for this problem was more frequent and formal progress reports from the faculty member to Omniphone.

Omniphone Inc. Perspective

The first efforts in out sourcing PC software to South Alabama were feature enhancements to Omniphone’s existing software products.  The objective was to receive a finished PC software product as the deliverable from South Alabama, based upon a Product Requirements Document (PRD) developed by Omniphone Product Development.

That document requires a great deal of work even before the input from Omniphone’s in house engineering management sees it.  It was quickly determined that the South Alabama component added even more complexity to the process of product development.  After two plus years, we have now made much progress together on improving the “process”, and what obstacles were identified are now being improved upon.  These issues are currently considered up front in the planning stage of each project assigned to South Alabama.

One of the most important issues faced with each project is establishment of and adherence to a timeline.   A product available too late is of little value, as competition is swift to market.   The early South Alabama development team “work products” were actually elements of a larger product line strategy.  As with most living software products, these are constantly being enhanced to keep them competitive in the marketplace.  The timelines are for the most part rock hard, with “no later than” install dates in most contracts.  We have dealt with the time line issue in two ways.  First, the PRD is delivered to South Alabama whenever possible with hard timelines that are longer than the estimated time that it will take them to complete.  This was the case with the largest and most “start from scratch” project to date assigned to South Alabama.  Second, Omniphone works very closely with South Alabama faculty member to plan to succeed.

Much of this was put in place recently.  During the second year of the South Alabama out sourcing contract, it became clear that existing “standard operating procedures” were not working.  Adding South Alabama to the mix was just too complex.  The Omniphone process was adapted to account for the characteristics unique to the South Alabama resource.  We now deal more effectively with the disconnects through more careful planning.  Better co-ordination is maintained in part by a formalized reporting practice put into place.

Perhaps the biggest challenge faced by Omniphone management is the resource relationship itself.  The V.P. of Engineering at Omniphone is accustomed to employer/employee relationships in managing all software and hardware engineering projects.  With South Alabama, the relationship is contractual in nature and in fact, and while most amiable, is perceived as more peer to peer.  Omniphone Engineering and Product Development are not used to this.

The company, however, has always outsourced functions.  In many ways, Omniphone is a “virtual corporation” with respect to manufacturing.  Circuit board assembly has been out sourced from Omniphone’s inception.  Of course out sourcing circuit board assembly is a tried and true practice in the industry.  It is broadly accepted that smaller companies cannot “add value” to automated parts insertion and wave soldering of circuit boards.

The South Alabama relationship amounts to out sourcing another function at least partially, that function being software development.  There is much Omniphone input on architecture, and once perfected, this relationship can become a resource that strengthens the company’s competitive posture.  Just as a circuit board assembly house suggests improvements and alternatives for the hardware it manufactures, South Alabama has a wealth of expertise to offer, not only develop software, but also to advise on improvements and alternatives.

Students Perspective

The students who have worked on the Omniphone project for the last two and half years were surveyed.  This survey asked the students to comment on (a) why they had joined the project, (b) if the experience had met their expectations, (c) what they had gained by their association with the project and (d) the strongest and weakest points of the project itself.  Their responses are summarized here.

A few of the students noted the money offered for the project (better than average), but financial considerations were not the prime motivation for joining.  Some indicated that the money was merely a nice “extra”.  The predominant reason for joining the project, mentioned by all of the students, was to acquire “real world experience”.  The students clearly valued the broadening of their experiences to include a “real” client.

All of the students responded favorably to the question of the project meeting their expectations.  Several of them noted that the experience had not gone quite as they had expected, but that they felt that this represented part of the software learning experience.  As one of the students noted: “It was an experience one could not get in a classroom or class-related project.  The work was real; the product had to be produced to solve a real problem in the client’s business.  Adding that level of responsibility to the project helped one take a lot more involvement and personal ownership of the product.” – Doug Porter.

The gains from the project experience covered a range of observations from the students.  In some cases they noted experience with the specific language and tools used on the project (e.g., Visual C++).  Other students commented on how the project had made more real the theories that courses such as Software Engineering had taught them.  One of the students felt that his group communication skills had been improved as a result to working so closely with other students in a real-world application.  Another student observed that unlike academic projects where he implemented things the way he wanted to, this project made clear the need to implement things the way the client wanted.  “More specifically, I learned that deadlines sometimes become more critical than functionality…” – Sam Sakla.

There were several points mentioned as the strongest point of the project.  These included: (a) a close working relationship with a faculty member, (b) a close working relationship with other “highly qualified” students [a consequence of hand-picked team members], (c) the true real-world nature of the product developed, (d) the convenience of working on campus, and (e) the convenience of being allowed to work on their own time schedule.

All of the students felt that the weakest part of the project was their interactions with the client.  They differed somewhat on what aspect they found to be problematic.  They identified issues such as: (a) lack of sufficient feedback regarding deliverables, (b) lack of sufficient knowledge of the total “product” that they were contributing to, (c) fuzzy or changing specifications, and (d) difficulty in getting questions answered.  Their feedback clearly illustrates a need for some improvement in this area of the working relationship.  Being driven by on-campus versus on-site software development obviously puts some “distance” between the parties.  This distance makes it more imperative to make conscious efforts to assure a sufficient level of communications.  To some degree, however, the lesson being learned by the students involved is that communication in the “real world” is in fact difficult!

Conclusions

The “experimental” working relationship described in this paper has been an evolving relationship as both parties have come to better understand how to make it function better.  There still remain areas to be improved upon, in particular, the “distance” between the company and the students presents a challenging communications gap that needs to be addressed.  Despite the existing problems, all parties involved have found the relationship to be of value to them.  This project, now midway through its third year, offers a model that may be of value for other companies and universities to carefully consider for adoption.
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