caBIG Architecture Workspace Participant Form 

Please complete this form in advance of the caBIG kickoff meeting and return by e-mail to adamsm@mail.nih.gov.  Completed forms will be made available to all participants in advance of the meeting to enhance workspace discussions.  You should also use this worksheet to structure your presentation.  This presentation should be kept to 20 minutes, so be brief!  Additional materials you would like reviewed but will not have time to present can be submitted in advance to the email address above and we will see that it is made available to the other Workspace participants.

1.  Sponsoring Cancer Center: Alvin J. Siteman Cancer Center
2.  Workspace: Architecture
3.  Relevant architecture experience with similar efforts and the technologies that were implemented:

We have been working closely with Persistent Systems (http://www.persistent.co.in) to develop Bioinformatics tools and software suites for the analysis of functional genomic data sets with clinical parameters and gene annotation. Our team has extensive experience and expertise in various aspects of database management, data warehousing and data mining. We also have hands on experience with the latest XML and Web Services technology. 

We have developed a data warehouse that helps investigators to collect, manipulate, and download large amounts of microarray, gene annotation, gene sequence, and 2-D gel data. We have also developed data mining and visualization tools for the integrated analysis of these data sets. Details of the various components of our system are as follows:

CHIPDB Server: 

a. Component details: CHIPDB Server downloads various publicly available gene annotation databases, parses the data to extract relevant annotation such as the gene name, chromosomal localization, tissue expression, and functional categories and loads them into the warehouse. Automatic updates to the server database are conducted in user-specified intervals, a necessary feature as the annotation databases (e.g. UniGene, LocusLink) are being updated on a daily basis. 

b. System Design: CHIPDB Server is a GUI based ETL (Extract-Transform-Load) tool written in Java. It is designed using well-structured object-oriented architecture and can be easily extended to include new data sources with various data formats such as text and XML. The tool populates the base tables in our warehouse with the data extracted from the remote sources. A user can specify the set of views (virtual or materialized) to be created; these views can be used by the analysis applications. 

c. Relevant standards: None

d. Size of project installed software base: 16,478 lines of Java code
e. Development Environment (tools, languages, bug tracking, etc.):

Tools: JBuilder, Eclipse

Languages: Java (Core Java, Swing, XML, JDBC)

Bug Tracking:  Rational ClearQuest

Version control: Rational ClearCase/CVS

Build Tool: Ant

Database: Oracle 9i

Chip Import Utility (CIU): 

a. Component details: This utility imports the numerical text data (chip data generated from microarray chips) into the data warehouse. It automatically sends an email notification to the owner of the chip (investigator). The microarray database curator is responsible to run the CIU application.

b. System Design: Chip Import Utility is GUI based tool written in Java. The UI allows the database curator to create new experiments, investigators, samples and chips. Once the experiment metadata is entered, microarray data can be uploaded into the data warehouse. The imported microarray data includes the raw image file, the primary numerical GeneChip file, the experimental information file, and an open-format flat text file containing the numerical data.  Appropriate database schema is defined to manage user privileges and roles, thus providing data security.

c. Relevant standards: None

d. Size of project installed software base: 19, 737 lines of Java code
e. Development Environment (tools, languages, bug tracking, etc.):

Tools: JBuilder

Languages: Java (Core Java, Swing, JDBC)

Bug Tracking:  Rational ClearQuest

Version control: Rational ClearCase/CVS

Build Tool: Ant

Database: Oracle 9i

Web based download and integrated querying tools: 

a. Component details: We provide web-based tools that allow investigator to download chip data with annotation, to give chip privileges to other investigators, to view gene annotations, and to facilitate the dissemination of chip data after publication. These web pages are deployed at the Siteman Cancer Center server (http://bioinformatics.wustl.edu). The web pages also provide permit external users to register themselves, download the published data sets, and view gene annotation.  

b. System Design: This web application is based on J2EE technologies. The system follows 2-tier architecture, separating out the GUI and the controller. A servlet controller intercepts all incoming requests, while the presentation of data is done by JSP and HTML.
We are moving towards an n-tier architecture to distinctly separate the three levels in the MVC (Model-View-Controller) design pattern. An object-relational mapping tool, Hibernate, will be used as the layer for persisting and discovering objects to and from the database. The middle tier will consist of core system objects, common objects and application specific objects.

c. Relevant standards: J2EE/MVC design pattern

d. Size of project installed software base: 22,144 lines of Java code
e. Development Environment (tools, languages, bug tracking, etc.):

Tools: JBuilder

Languages: Java (JSP, Servlets, JavaScript, HTML, XML, Applets, JDBC)

Bug Tracking:  Rational ClearQuest

Version control: Rational ClearCase/CVS

Build Tool: Ant

Database: Oracle 9i

Application Server: Tomcat, Oracle 9iAS

Microarray and Sequence Data Analysis Tools:

a. Component details:  These are data mining and visualization tools developed for analysis of the integrated data. They also support synthesis activities like organizing and sharing data with other collaborators.
Using our tool Function Express, the microarray analysis tool, gene annotation data is accessed on demand from the data warehouse and is coupled to gene expression data sets generated by microarray Cores at Washington University. It is possible to perform complex data queries using both expression and gene annotation data. 

Our tool Mutation Viewer automatically detects and calls mutations in clinical samples after large scale re-sequencing or mutational profiling and facilitates visualization of these mutations with respect to known SNPs and domains to the end-user.
b. System Design: These are Two-tier client server analysis tools and are written in Borland C++. The client is a thick client and installs a MySQL database that serves as a local database for each client.
c. Relevant standards: None

d. Size of project installed software base: 27,063 lines of code for Function Express and 15,686 lines of code for Mutation Viewer.
e. Development Environment (tools, languages, bug tracking, etc.):

Tools: Borland Builder Enterprise Edition

Languages: C++, ODBC, ODAC, MyDAC
Bug Tracking:  Rational ClearQuest

Version control: Rational ClearCase/CVS

Database: Oracle 9i

4. Lessons learnt that could be applied to caBIG:

· Fetching large data over the Internet for real time analysis is not practical

· Our warehouse approach demonstrates the practicality of a central repository

· Warehouse approach facilitates one-time pre-calculating and pre-annotating
· Web based interface is a must
· Link integration: It is not possible to warehouse all data. Link integration achieves a basic level of integration with minimal effort.
· Web based tools: Allows users to access data from a remote source

· Data sources must provide a standard interface
· Data update notification

· Retrieving updates 
5. Role you see yourself playing in supporting the domain workspace implementation of Architecture Workspace guidelines

· With our J2EE and data infrastructure experience, we can make the following contributions:

· The design of caBIG infrastructure (Architecture and APIs)

· Defining data standards

· With our system implementation experience, we can help caBIG Developer projects at Washington University as follows:

· Designing system architecture

· Help applications conform to caBIG standards

6. Mechanisms for providing architecture standards and guidance throughout the caBIG project

Across the caBIG grid, communication modes such as multi-point video conferencing may be used to relay information quickly and efficiently between members of this workspace.  This would reduce the financial costs of travel/lodging.  From each center, a senior architect is required for keeping abreast of developments in caBIG standards and APIs. This person will participate in workshops and regular meetings held as part of this workspace.  The architect will also participate in writing technical documents and in preparing web-based tutorials, both of which may be used to educate the other workspaces.  Furthermore, this person will be a liaison from this workspace to developers in other workspaces either at his/her center or at other centers. For example, as developers in the Integrated Cancer and Tissue Bank and Pathology Tools workspaces, we will ensure that this architect from our site interacts closely with the project managers in each of the other two workspaces to facilitate the adoption of the overarching architectural principles (See our forms in these two workspaces for details on this interaction).  
