Software Design and Engineering

We have built our current prototype on Ruby on Rails because it is one of several web development frameworks that support database-backed cross-browser web applications and enjoy strong open source community support.  Because Ruby on Rails embodies a model-view-controller paradigm,  small changes can be quickly deployed on a browser, first on the programmer's laptop and then on the web using Subversion.  The model-view-controller design pattern allows different sites to share the same data model (same database schema in the model) but different user-visible names (different views). Finally, Ruby on Rails and the backend database we have chosen – MySQL – are open source and free, thus lowering the barriers to entry. We plan to continue development on the Ruby on Rails framework, but exploit more of its functionality.

In building the prototype, we wanted to test functionality quickly, so we used needed version control, but relied on informal hand testing whenever we changed functionality.  In the sustainable Linguistic Explorer framework that we will construct possibly in collaboration with researchers outside our group, we will require an evolving collection of regression tests. These tests must simulate clicks to a variety of different web interfaces (views in Ruby on Rails parlance). Fortunately, this is available in Rails [Reference: Agile Web Development with Rails, 3rd Edition by Sam Ruby,  Dave Thomas, David Heinemeier Hansson, et al 784 pages, March 2009 ISBN: 978-1-93435-616-6] and we already have some experience using it for other applications in industry.
As part of our outreach, we need to share data with other linguistic researchers. In order for other researchers to use our data, we offer data extraction tools starting with the ability to view the output of a query in spreadsheet format and continuing to the ability to send queries via a URL Jillian should give me an example. For us to use other researchers’ data, we envision two mechanisms:

1. The deployment of a set of extract-translate-load (ETL) tools for textual and instrumental data. For example, the UCLA phonology database, … Chris: mention other prominent databases all have rich data. Converting it to a form so it can be queried using our framework requires special purpose parsing, because each source database stores will tend to store its data in a different format. Fortunately, some automatic parser generators have recently made this job easier. The PADS project led by Kathleen Fisher of AT&T Labs Research (www.padsproj.org) is a particularly promising tool for this task. [K. Fisher and R. Gruber. PADS: A domain specific language for processing ad hoc data. In PLDI, pages 295–304, June 2005, Language support for processing distributed ad hoc data Kenny Q. Zhu, Daniel S. Dantas, Kathleen Fisher, Limin Jia, Yitzhak Mandelbaum, Vivek Pai, David Walker PPDP '09: Proceedings of the 11th ACM SIGPLAN conference on Principles and practice of declarative programming,  ACM,  pp 243--254,  2009.]
2. Fetch data directly from other systems via a web interface, thus creating a mash-up. Because the data would not be in our base languages and examples tables, certain analytical functionality would not be supported, but this method would support a form of “one-stop shopping” for common denominator queries of the form “find all the information you can about language L”.  As a preliminary proof of principle of this approach, we provide on our Linguistic Explorer web page the ability to find information about a language from our syntax (SSWL) and phonology (PHWL) prototypes as well as from the UCLA phonology database.
In addition to these technical challenges, the social challenge will be to create the proper incentives for research groups to share data. We have found that the attribution of the source of data leads people to share their data more freely. Just as attribution currently indicates a person, it can, in the future, indicate a team or a database.  Funding agencies may also encourage such sharing, as is the case in biology, where data must be made available within weeks of production. 

As the data size and user community increase, performance will be an issue. Fortunately, there are simple engineering approaches to achieve scalability: 1. Because modifications are rare compared to queries, we can replicate the databases on several servers, sending modifications to all servers, but channeling each new search to the least busy server. 2. If the data becomes very large, it can be partitioned across different servers, so that a single user’s search can be distributed across many servers.

Finally, once our framework is  stable and has shown its usefulness for several application and data domains, the software will be freely available for use and improvement under an Academic Free License. Even before that, close collaborators will have access to our alpha code.
Outreach and Education

Our vision is help communities to organize themselves with respect to their data.  For example, linguists, sociolinguists and philosophers interested in how social hierarchy (e.g. pronoun usage) is encoded in language could take a new Linguistic Explorer “shell” with the entire packet of query and analytical tools. Their obligation would be to fill in the data. Because Linguistic Explorer will be a widely used framework,  there will be a framework-wide forum for technical help.  As outlined in the milestones, we will achieve this outreach through visits, lectures, and a workshop. 

Language education (e.g. teaching English as a second language) is a primary use case for us.  We will work with teachers or groups of teachers entering grammatical, phonological and possibly sociolinguistic pragmatic information into a Linguistic Explorer shell for student enrichment. This could entail viewing examples of grammatical features, hearing sounds that are difficult or even a graduated series of lessons (e.g., where the property of a lesson/example could be level of difficulty).

Creating a new application under this framework can be done in 30 minutes or less in the prototype (it entails an SVN copy to create a branch and changing a few names and passwords) and we expect this to continue to be the case with the version we will finally create. Software and data from each branch evolve independently from other branches though we will encourage changes in software (e.g. new analytical tools) to be made available to the community. 

Because the branched systems share a common data model and much common code, this will encourage a sense of community and will facilitate cross-database queries within the Linguistic Explorer family of databases. As mentioned above, have constructed a prototype cross-database query framework at … The prototype accesses two different Linguistic Explorer databases (one for syntax and one for phonology) as well as the UCLA … database.
