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I spent the summer of 2008 as a Temp. Serv. Prof. intern for Cornell University’s Advanced Technology and Architectures (ATA) department, a division of the Cornell Information Technologies (CIT) department. This particular branch of CIT works on (but is not limited to) the following tasks, as indicated by an ATA home page written by Aaron Godert: “Explore emerging IT technologies and architectures…Investigate new uses of mature technologies…[and] Contribute to open/community source projects that will benefit Cornell….” For the internship, my primary focus was on developing middleware and server-side applications for not only accessing the Web services of Cornell’s implementations of various open-source software, but also for using these services to retrieve information and update server-side data. I created nearly all of my applications using the Java language, although I did implement one major application with the ColdFusion language.
My first job assignment was to implement a Java-language class that could access the Web services of one of Cornell’s open-source software implementations, and then use those services to find all the users of that software with either global administrative privileges or administrative privileges over a specific project in the program’s system. The most difficult part of this task was determining how to discover if a user had the privileges necessary to be classified as an administrator under the above definition. Fortunately, the Web services offered at least one operation that only the sought-for users could perform successfully. The outcome was a piece of code that effectively revealed the desired user list.
Creating the initial class above did not take very long, but several enhancements and add-ons needed to be included as well. First, I used an add-on for Java called JUnit to implement some unit tests of the new class. Second, I created an application with JSP (Java Server Pages) to generate a simple Web page that retrieves the class’ output, and I implemented another unit test for the JSP file. Next, some of the other Java classes that my class was included with needed to be modified accordingly to account for the additional external settings required by my new class. Lastly, I modified the existing code so that it would read most of the external settings from a database instead of a file. As a result, there was now an improved version of not only my class, but also of some of CIT’s existing classes.
My next major assignment was to create a Web form that Cornell users could use to request the provision of a new wiki space by one of Cornell’s open-source software implementations. This task would require the use of the ColdFusion language because another developer had already created the basic design of the Web form with that language, so I needed to learn the language rapidly (since I had never used it prior to this internship) and install a developer copy locally to test my work. Although the basic form design was already in place from one of the other developers, I still needed to modify the form accordingly to meet the new requirements. In addition, I needed to implement the code necessary to authenticate the users, validate the form data, and send the requests. Despite having never used ColdFusion before, I found enough tutorials and documentation online to help me learn the language quickly enough to implement the form.
The basic validation and submission code for the form did not take long to implement, but the form’s requirements changed continuously throughout my internship, requiring me to keep re-visiting my work to make the appropriate changes. Many of the new requirements originated from monthly meetings I had with other Cornell programmers, where part of each meeting was spent analyzing my new implementation of the form and determining what modifications were necessary. Other requirements came from discussions and meetings that my supervisor attended. Nevertheless, I always managed to adjust the code as necessary to meet the new changes.

This was not the only ColdFusion application I needed to develop, though. A similar necessary application was a Web form that would allow Cornell users to request support for an issue with an existing wiki space. Some of this form’s requirements deviated from those of the other ColdFusion form, but I was able to reuse a large portion of the first form’s code for the new form, thus greatly reducing development time.
My internship also included other duties aside from writing programs. For example, at one point some of the users of another piece of open-source software were having difficulty with customizing the data validation, so I had to install the software locally and identify what section needed modification in the application’s settings. However, this task was not easy; I needed to install several other pieces of third-party software in order to compile and run the original program, and even after identifying the proper file and code to modify, it was difficult determining the correct directory to place it in. Eventually, though, I managed to resolve the problem with some assistance from one of my supervisor’s contacts.
One of my other major non-programming assignments involved research. In preparation for implementing a Java class that could perform text messaging straight from a computer, I was handed the task of researching any existing companies that offered text messaging services via a software-accessible Web interface. My investigations involved searching for such companies on the Internet, determining what Web interfaces they offered (HTTP, SOAP, etc.), finding what services they provided aside from simple outgoing text messaging, and looking up their pricing per message sent. Though the task happened to be time-consuming, I was able to produce an exhaustive list of providers in the end.
As I neared the end of my text messaging research, I was assigned the actual job of implementing the text messaging Java class. This class would involve implementing a Java interface from another open-source software project, so one sub-task was to install the software locally. Next, my supervisor and I created a free test account with one of the text messaging providers identified in my research. I then began to create the required Java class with assistance from the Web interface documentation made available by the text message provider. Unfortunately, I had difficulty with getting the messaging to function properly with the initially-chosen provider, so my sponsor and I eventually switched to a free test account from a different provider. After making the provider swap and altering the code to use a different Web interface, I successfully completed the required Java class.
Implementing the text messaging program exposed me to several new experiences as well. For instance, there was some difficulty in getting the text messaging class to execute from some pre-written open-source software, leading me to investigate the existing open-source code for an explanation. My searching eventually discovered the problem, so I created a similar Java class to work around this problem until another developer could fix the open-source code. And after completing functional drafts of the classes, I, my supervisor, and another programmer performed a code review of my work on this assignment, where I learned a couple helpful programming practices and received guidance on how to improve my existing code. These events further enhanced my programming knowledge and my work quality.
I received another large task during the concluding weeks of my internship: implementing Java classes for accessing a specific calendaring service over the Internet. Fortunately, the service could be accessed via Simple Object Access Protocol (SOAP), so the process of sending and receiving data was accomplishable just by constructing and analyzing XML content. On the downside, the software’s online documentation was insufficient, requiring me to resort to a reference book. Despite the early difficulties, I managed to implement the necessary Java code effectively in the end.
My last major assignment happened to be slightly similar to the first task I had when starting the internship. Now that the administrator-locating program mentioned earlier was functional, I needed to create another Java class to obtain various statistics about the open-source software implementation’s recent status (in terms of users and similar information). Obtaining this information mostly involved creating the proper queries for accessing the service’s databases, and it also required the validation and transformation of user-supplied data. Although I did have some initial difficulty with getting the queries to execute successfully, it did not take long to implement the necessary code and to construct a simple JSP application to test it.
As I recall all of my accomplishments in this internship, I realize that I have gained significant experience and knowledge in multiple Computer Science-related areas. Not only did I expand my current expertise with Java programming, but I also received experience with other languages I had not used before, including JSP and ColdFusion. In addition, this position broadened my skills with processing XML and learning about its diverse applications (including SOAP and storing software configurations), and it gave me the opportunity to discover more about SQL and databases. I even improved in ways aside from programming and file-writing; for example, my research assignment significantly enlarged my knowledge of text messaging and its applications. In short, my overall programming and thinking skills have improved dramatically.
This summer position was a significant contribution to my personal goals. With all the knowledge gained from the job, I am now more prepared for any similar programming assignments in my future education, and some of this software knowledge may make an interesting topic for possible research assignments. More importantly, the position has familiarized me with new and existing technologies, thus giving me some of the experience expected by future employers. I am definitely better off academically and personally after serving in this position.
In general, I enjoyed the CIT internship greatly. Despite running into a couple snags every now and then (software bugs, insufficient documentation, etc.), the experience I received made the job enormously beneficial and informative. I would recommend this job for students who are interested in expanding their programming and computing skills, especially those who want experience with Java, XML, and SQL.
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