CSE 487/587
Data-intensive Computing
Fall 2010

Project 1: Content retrieval, Storage and Analysis foundations of

data-intensive computing
Purpose: 
1. To understand the components and core technologies related to content retrieval, storage and data-intensive computing analysis
2. To design and implement the solutions for a data-intensive problem using traditional approaches
3. To explore designing and implementing data-intensive computing solutions on a cloud environment: in this case on Google App Engine [1]
4. To review/familiarize students with simple three-tier enterprise application in Java: design, implementation, deployment on an application server such as Apache Tomcat with data stored in a relational database
Problem Statement:

The problem of counting words in a corpus of documents is a fundamental operation in processing text documents. (This can be translated into counting sequences in genetics.) You are required to create complete application that will: (i) collect a set of relevant documents given a subject matter, (ii) store the content in a suitable form, and (iii) analyze the documents for the different words in the documents and the number of times each word occurs. You are required to implement (i) simple,(ii) multi-threaded and (iii) cloud-based solutions for the problem, and analyze and compare the performance of the different implementations.
Preparation before lab:
1. Review your Java language skills by working on the sample application that will be given to you.
2. Read Chapter 2 from your Algorithms for the intelligent web and understand the code for the text that is available online. We will use the web crawler code given in that module.

3. We will use Wikipedia as the primary source for our content. Familiarize with how Wikipedia work esp. with the embedded hyperlinks. Wiki is a content aggregator. It is an editable online repository of knowledge contributed by the community.
4. Familiarize yourself with MYSQL as a content storage for the first two non-cloud versions of the application.
5. Finally, you must have a clear understanding of a client-server system operation and also three-tier (web, logic, and database) application development.
Assignment:
Build a data-intensive application comprising two major sub-systems 
1. A content-retriever to crawl the web and gather the contents based on the subject and the size of the corpus (in GByte) given as inputs from the user. 
2. A wordcount analyzer that counts the words in the content aggregated as above. 

You will implement three versions of the application, (i) sequential version (ii) multithreaded version exploiting the parallelism afforded by the Write-Once-Read-Many(WORM) data.

Application Architecture

The application architecture of the data-intensive analyzer is shown in Figure 1. The module 1 and module 4 are the user interfaces. Module 1 requests the user to input the “subject/topic”, “corpus size” and “depth or #links” as parameters. It then aggregates the data as specified by web crawling starting from a Wikipedia link on the topic input by the user. The data aggregated is stored in a persistent storage (MySQL Database). The crawling is terminated when the requested limit on the data is reached. Then the data-intensive analyzer (module 3 above) starts the wordcount program and stores the outcome of the program in the storage module indicated by 2. It may also answer specific requests from the user for a particular word or simple display the entire list output by the wordcount program.
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Figure 1: System Architecture for Data-intensive Analyzer
Project Implementation Details and Steps:

1. Study, understand and implement the sample three-tier (JSP, Java, MySQL) application we will provide.
2. Implement the modules of the project for the basic system (no parallelism); adapt the crawler code from you text book Chapter 2. Let us denote this as BascApp. 

3. Implement the modules of the project for the multi-threaded version; both crawling and the processing can be multithreaded. Let us denote this as ParlApp.

4. Prepare the parallel version ParApp to be deployed on the Google App Engine. Let us denote this version GoogApp. Instructions on deployment on the GAE will be provided to you.
5. After successful deployment of the three versions you will study the performance of the three and compare.
Project Deliverables:
1. The three application with proper directory structure bundled with the source code, REDAME, and clear instruction to deploy and use the applications. BascApp.war, ParlApp.war, GoogApp.war (or any other suitable archival format).
2. A report providing all the details of the project and the performance evaluation report. This should have the user’s manual, programmer’s manual and any design diagrams.
Submission Details:
submit_cse487 files separated by space
submit_cse587 files separated by space
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