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ABSTRACT

A great demand has been placed on the resources that
researchers have at their disposal by the copious amounts
of data that are being created in the domain of biological
sciences through the aid of computers, such as through the
Magnetic Resonance Imaging. An economical solution to this
growing problem is to accumulate this data onto large-
scale computer clusters, which are interconnected to other
clusters via high-speed Internet backbones to create a
scientific computational grid. The introduction of NIH
guidelines which outlines specific timelines to the
sharing of derived information, tools or data from NIH
funded studies have created a need for a common resource
to increase the availability of and access to data
contributed from the scientific community at large. The
Biological Informatics Research Network (BIRN) Data
Repository function is to streamline the submission
process for researchers to categorize, approve, curate,
and publish these data sets. By supporting the sharing and
exchange of these data types in fulfillment of the NIH
guidelines the BIRN Data Repository will have the ability

to grow as the need develops for these researchers to
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easily share information. The BIRN Data Repository is
intended to incorporate portions of the existing BIRN
infrastructure with grid components such as the Storage
Resource Broker, Gridsphere Web portal, and existing
collaborative portlet environments to reduced the overall
development timeline for creating a full featured

collaborative scientific data repository.
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CHAPTER ONE

INTRODUCTION

1.1 Background

We see that there have been great advances in
scientific research in the field of bioclogy, most notably
those that were derived through the aid of computers.
Whether it is high throughput genomic sequencing,
mathematical population genetics modeling, proteomics, or
high resolution Magnetic Resonance Imaging (MRI), all these
techniques present a common attribute. They produce vast
amounts of data, which then needs to be manipulated in
various ways to render useful conclusions. This places a
high demand on the volume of storage, the speed of
accessing the data, and the large amount of computational
processing power reguired to analyze the data.
Additionally, all these hurdles must be address in an
economically responsible manner both resource wise and
financially. A solution to this problem is through the use
of large-scale computational clusters, these clusters are
usually made up of common off the shelf components that can
easily and cheaply obtainable. Besides enabling scientist

to possess a large amount of computational processing power



there are some additional benefits that accompany the use
of some of these types of systems.

More specifically one sub-category of computational
clusters is data grid computing; these computing clusters,
which are geographically dispersed, are connected via the
Internet to form a grid. Though connected together they do
not fully trust each other, it is only through the use of a
Grid Security Infrastructure, which 1s based off of public
key digital signatures, that an authentication of the users
true identity can be established to allow access to other
resources on the grid. One feature of a grid is that it
allows all the users to be mutually connected to all the
resources that the grid has available This enables the
users to possess a higher degree of freedom over the data
resources that are stored on the grid. The distributed
security, which is inherent in the grid, allows users to
easily share access to the data that they have obtained,
actions like these promote the growth of a basic
collaborative environment.

The Biomedical Informatics Research Network is a grid-
based system of 29 geographically separated sites. Each of
which consisted of racks of standardized hardware that were

preloaded with a default software stack. The Biological



Informatics Research Network Portal, which serves as the
gateway for access to the network’s tools and data was
housed at the University of California San Diego. For the
past three years I had worked as developer on the
Bicmedical Informatics Research Network, which was a
project under the Center for Research of Biological Systems
at University of California San Diego. Our team was
responsible the development of new and existing features
for Biomedical Informatics Research Network. Jeff Grethe
gave the task of developing the BIRN Data Repository to me.

1.1.1 Biomedical Informatics Research Network

The goal of the Biomedical Informatics Research
Network (BIRN) is to expand on this inherent feature of a
grid by creating a collaborative portal environment to
allow greater ease of access, more powerful features, and
to promote the growth of the collaborative efforts among
biomedical researchers. BIRN was developed at the
University of California San Diego under various grants
from the NIH. The current application serves as the

framework for existing studies in neurclogical diseases.



1.1.2 Tools and Functions of Biomedical
Informatics Research Network

The BIRN infrastructure is bulld upon the Gridsphere
framework that is an open source jsr-168 compliant grid
enabled portal. Gridsphere provides built in functionality
for user administration, persistence framework, and portlet
layout management. Additionally, grid job management is
achieved through the use of the gridportlets, a Web
application package that is also developed by the creators
of gridsphere portal. Gridportlets utilizes Gird Account
Management Architecture (GAMA) and Storage Resource Broker
(SRB) functionality through specialized portlets to manage
user credentials and distributed file system access. Along
with these middlewares are additional portlet Web
applications like the collaborative Bluesquid package that
enables the users of the BIRN portal to create ‘projects’
that act as collaborative work environments. These projects
allow the creators to control access through a group
membership based user privilege system, administrative
access can be granted by assigning special administrator
roles to members of the group. The package also has support
for forums, blogs, lists, charts, email, and RSS feeds.

Besides providing the basic features of the collaborative



work environment, the BIRN portal system also provides
client tools for accessing the various resources of the

data grid.

1.2 Purpose of the Project

In 2003, the NIH published a guide that contained an
extension of the NIH policy on sharing research resources
and reaffirmed its support for the concept of data sharing.
The implications of this publication are that it now
requires all derived information, tools, or data from NIH
funded studies despite form or medium of which it may be
stored to be released in a timely manner. This has created
a need for a repository tool of sorts, which would be able
to access multiple legacy systems and handle various
heterogeneous data types.

The primary goal for the BIRN Data Repository is to
provide a common resource to increase the availability of,
and access to, data contributed from the scientific
community at large, rare data sources, complicated imaging
data resources, and data from existing well defined data
sharing efforts. The BIRN Data Repository encourages data
sharing both for investigators wanting to contribute to the

established data storage and informatics infrastructure, as



well as those wishing to extent the reach of existing data
resources through collaboration with the BIRN Data
Repository. The BIRN Data Repository funcpion is to
streamline the submission process for researchers to
categorize, approve, curate, and publish their data sets.
By supporting the sharing and exchange of these data types
in fulfillment of the NIH guidelines the BIRN Data
Repository will have the ability to grow as the need
develops for these researchers to easily share information.
There are currently no widely accepted system for clinical
imaging that are available to the public that provides data
repository functionality, which are integrated with a
workflow to guide the user through the publishing process
and collabeorative features. Previously, there was a static

version of existing data sets that have been accepted by
BIRN for sharing to the public [https://bdr-
portal . .nbirn.net/gridsphere/gridpshere]l.

The BIRN Data Repository is intended to incorporate
existing portlet Web applications that were developed by
BIRN for use in the BIRN portal, this will also reduce the
overall development timeline, the system was presented for

use to existing BIRN enabled research projects for use


portal.nbirn.net/gridsphere/gridpshere

after the 1.0 release is made. The BIRN Data Repository is
the first implementation of a full stand-alone system to
unify various heterogeneous data resources of researchers
and guide them through all the steps while allowing for the
sharing and analysis of the data sets that are available to
the public.

1.2.1 Organization of this Document

The remaining chapters of this documentation will be
organized as follows: Chapter 2 describes the software
requirements specification. Chapter 3 provides a
description of the system architecture and detailed design.
Chapter 4 is a system test that shows test cases that were
used for the acceptance of the project. Chapter 5 is the
maintenance and users manual. Finally, Chapter 6 concludes
the project and lists suggestions for future developments.‘
Throughout this document I will refer to the system as the
“BDR” or “BIRN Data Repository”, they will be used

interchangeably.



CHAPTER TWO

SOFTWARE REQUIREMENT SPECIFICATION

2.1 Introduction

2.1.1 Purpose

The purpose of this document is to form a software
requirements specification (SRS) that details the features
that are going to be developed for the BIRN Data
Repository. This document will establish the basis for
understanding and communicating the requirements between
the users and the developers on what the BIRN Data
Repository is, and what are its functionalities, provide a
basis for validation and verification of the BIRN Data
Repository features, and serve as a basis for enhancement.
The users for which the BIRN Data Repository is intended
includes:

* Data Contributors - Data contributors may be existing
BIRN users or external researchers who have collected
data sets from their own studies and are interested in
sharing the information so that it may be incorporated
into other studies;

* Data Repository Curators - The system is also designed

for the data repository -curators, which will enable



the curators to view, monitor, and help in the

assimilation of the datasets in the data repository;

* BIRN Data Consumers - Once information is published in
the system, those data sets will be freely available
via the Internet to the whole scientific community to
use.

The purpose of the BIRN Data Repository is to promote
the sharing and publication of neurological imaging data
sets to other entities via a publicly accessible Internet
portal. The system will facilitate the curation process by
allowing users to download existing or newly obtained
datasets in various formats. The system will create a
sustainable archive of data that is freely available for
sharing and exchange. Curators will work with investigators
to enable sharing of their existing data, following NIH
guidelines. This willl provide a means to capture, curate,
store, query, view, and downlcad biomedical data, which
includes biomedical human and animal model data such as
imaging, clinical, micro-array, and associated data.

2.1.2 Scope

With recent advances in medical and scientific
research, technology has greatly increased the amount of

data that can be collected from a single subject. Several



decades ago an “in vivo” study of a subject would only
yield the obvious and superficial physically observable
attributes. An in-depth or more detailed view of all the
comprehensive features of an organ from the larger
superstructure down to the basic building blocks of the
cell where only in the wildest imaginaticn of scientists of
the time. However, with the development of methods like
Magnetic Resonance Imaging the amount of information that
can be obtain has exploded. The development of technigques
like MRI is a double edged sword, along with the extensive
amcunts of data that are provided on a subject came the
challenge c¢f presenting the data in a understandable
manner, storing the mass amount of data, and making the
data available to researchers in a convenient readily
accessible mode. Researchers utilizing the BIRN are
addressing these challenges plus nmore.

The BIRN infrastructure aids in the storage,
retrieval, analysis, and documentation of biomedical
imaging data. Using open source toolkits and grid
technologies built on top of the high-speed Internet-
2/Abilene backbone, BIRN is a virtual community of shared
resources consisting of a central coordinating center, four

test beds and other asscciated collaborative projects.
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This overall infrastructure consists of distributed
data collections hosted on dedicated storage and
computational resources located at each participating site,
a federated data management system and data integration
environment, an XML schema for data exchange, and analysis
pipelines designed to leverage both the distributed data
management environment and the available grid computing
resources, and visualization environments tc enable data
discovery and interpretation by domain scientists. The BIRN
hardware infrastructure consists of physical racks deployed
at each participation site and a collection of services and
servers hosted by the BIRN Coordinating Center. Currently
there are over 25 BIRN racks installed. Each rack supports
a standardized configuration of BIRN applications and data
stcrage. The main mode of interaction for users with BIRN
is through a Java based JSR-168 compliant grid enabled
portal (Gridsphere). The BIRN portal has a variety of
existing portlet-based applications that allow the
researchers to collaborate and view the data in various
methods.

The new application discussed in this document is the
BIRN Data Repository, one of the main functions of the

system is to further increase the availability of data to

11



researchers, not just existing users of the network but to
public researchers that may have no affiliation with BIRN.
This publicly available data must be cleaned and prepared
prior to its release on the Internet especially if the data
is derived from human subject. The system will aid in the
submission process for the publication of datasets in the
Internet. By streamlining the submission workflow, the
researchers will be guided through the formalities and the
steps, which are necessary to prepare the data and receive
the appropriate approvals for the publication. Data
contributors will be able to track various download
statistics on the data. Additionally, the system will
provide and interface in which researchers can easily
search for information of interest, with capabilities like
searching for keywords, favorite topics of interest, and
recent popular data set releases.

The system is intended to aid researchers who are
interested in contributing and sharing their obtained data
to the public community, as would researchers who are
interested in obtaining data on a specific topic would find
the site very useful. The system will be developed on the
Gridsphere portal framework backed by a Postgres database

and incorporate several BIRN package libraries to aid in
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utilizing some cof the preexisting functionalities; mainly
these include the Storage Resource Broker (SRB) portlets
and the collaborations (Bluesquid) portlets.

2.1.3 Definitions

¢ BIRN
Biomedical Informatics Research Network is a federated
and distributed infrastructure for the storage,
retrieval, analysis, and documentation of biomedical
imaging data.

* BIRNLex
Provides a controlled terminology for annotation of BIRN
data sources which currently include image databases,
containing data from structural and functional magnetic
resonance imaging (MRI) on human subjects involved in
studies on Alzheimer’s disease and schizophrenia, and
multiscale imaging of mouse models of human neurological
disease using MRI, light and electron microscopic imaging

* Collaboration Portlets (BlueSguid)
Is a package of portlets that provides basic
collaborative functions. Users can create chats, blogs,
lists, forums, Emails, and RSS feeds that are commonly
associated to a project. Users can also control access

and visibility to the resources by other users.
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Data Grid

Is a grid computing system that deals with data.

GAMA

Grid Account Management Architecture is a GSI credential
management and integration system tailored for use Cyber
Infrastructure through web portals and web service-based
clients.

Grid Computing

Is a phrase used to describe multiple independent
computing clusters which act like a “grid” because they
are composed of resource nodes not located within a
single administrative domain.

GSI

Grid Security Infrastructure is an asymmetric encryption
specification for secure, tamper-procf, communication
between software in a grid computing environment.
Gridsphere

Is a grid enabled, open source JSR 168 compliant service
bases portal framework, which enables developers to
guickly develop and deploy their third party portlets.
Hibernate

Is an open source object-relational mapping (ORM)

solution for the Java language: it provides an easy to
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use framework for mapping an object-oriented domain model
to a traditiocnal relational database.

IRB

Institutional Review Board is a group that has been
formally designated to approve, monitor, and review
biomedical and behavioral research involving humans with
the aim to protect the rights and welfare of the subjects
JSR 168

Version 1.0 of the Java portlet API

BIRN Mediator

Is a data integration infrastructure provided by the BIRN
Coordinating Center can make distributed and
heterogenecus databases accessible

Persistence Manger

Is used in the Gridsphere framework to add or remove
objects to the database. Generally this is a wrapper
around the Hibernate object relational mapping (ORM)
library and provides basic methods for
create/restore/update/delete (CRUD) operations.

Portal

Aggregates one or more portlets into web pages, which are
usually personalized or customized for individual users

or groups of users.
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Portlet

Is a pluggable user interface components that are managed
and displayed in a web portal. Portlets produce fragments
of markup code that are aggregated into a portal page.
RSS

An acronym for Really Simple Syndication, which is a Web
content syndication XML format that is published to a
website.

SRB

Storage Resource Broker is a logical distributed file
system based on a client-server architecture, which
presents the user with a single global logical namespace
or file hierarchy.

UMLS

UMLS is a consolidated repository of medical terms and
their relationships. Each biological concept in UMLS is
assoclated with semantic classes such as gene or genocme
and amino acid, peptide, or protein.

XCEDE

XML-based Clinical Experiment Data Exchange Schéma is an
XML-based data exchange schéma designed to facilitate
metadata transfer between databases, within and between

software tools, and between the BIRN and external sites.
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* XNAT
Is an open source java-based software platform designed
to facilitate common management and productivity tasks
for neuroimaging and associated data (www.xnat.org).

2.1.4 Overview

Section 3 follows the guidelines of IEEE Std. 830-1998
IEEE Recommended Practice of Software Requirements
Specification. This section provides product perspective, a
summary of product functions, a description of the
characteristics of the expected users, and a list of
assumptions and dependencies. Section 4 presents the
specific requirements for this system. They are organized
by mode, following the SRS Section 3 template as shown in

IEEE Std 830-1998, Annex A, Paragraph A.3.

2.2 Overall Description

2.2.1 Product Perspective

There are three different users that were taken into
consideration during the design phase; these are the data
contributors, public browsers, and specialized BIRN Data
Repository administrators (curators). |

2.2.1.1 Biomedical Informatics Research Network Data

Repository Administrator. The BIRN Data Repository
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Figure 2.1. Use-Case Diagram For Biomedical Informatics
Research Network Data Repository Administrators/Curators
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administrators will have nine different functional use
cases that must be implemented to meet the administrative
needs of processing a data submission up to the published
stage (Figure 2.1). These cases can be broken down into
three different types of subsets for primary functions that
can be preformed on the submission: management,
correspondence and viewing.

2.2.1.1.1 Managemeht Functions. The three primary

management functions that an administrator will have are to
publish a submission, control submission progression and
status. The status denotes whether or not a submission is
on hold, suspended, deleted or rejected. The administrator
will be able to change the status of a submission by
placing and removing the appropriate flag attributes to the
entry. When the administrator chooses to control the
progression of a submission they are actually moving the
submission from one stage to another. This movement can be
to the next stage in the workflow or back to the previous
one. Once the user has completed all the regquirements
deemed necessary for the submission to be made public the
administrator will ‘publish’ the submission.

2.2.1.1.2 Correspondence. The administrators will

have the ability to message the data contributors on recent

19



developments or problems that may arise. These messages
will be kept during the duration of the submission
processing and may be used to refer back to past
conversations; each submission will have its own
conversation log. If needed the administrator can view the
conversation log, which will contain all the
correspondences between the contributor and administrator.

2.2.1.1.3 Viewing. The administrator will be able

to view the general progress of the submission in respect
to which stage the submission is in the workflow. From the
previous view the administrators can view the more detailed
information from each of the different stages that has
already been completed by the user. These detailed views
will contain all the information that was entered by the
data contributor at the time they completed the stage. Once
the contributor has completed the requirements and uploads
digital copies to the BIRN Data Repository the will
administrators can view and download the various IRB
documentation.

2.2.1.2 Biomedical Informatics Research Network Data

Repository Contributor. The BIRN Data Repository

contributor will have seven specialized functional use

cases that must be implemented tc be able to supply all the
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pertinent information to fully process a data submission.
Of course the primary use case of a coptributor is that for
which the primary purpose the portal was created, creation
of a BIRN Data Repository submission, after which the
contributor may proceed through the workflow. Similar to
the administrator the contributor will be able to view and
add to a conversation log, which will contain all the
previous correspondences on the submission. Any
communication that is preformed through the portal in
regards to ;he submission will be recorded. The contributor
will also be able to view the overall progress of the
submission in respect to its location in the workflow, from
this view they can view a detailed summary of the
information that was entered for each section that has been
completed. If the contributor’s datasets contain
information that was derived from human subjects they must
complete the Internal Review Board section of the workflow.
For this section there must be a feature to upload specific
documentation for review, which can be multiple file of
various formats. Once the contributor has selected a
particular database, they must use the corresponding tools

to upload their data to the database. Additional use cases
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are common functions that are shared with the guest user

role (see Figure 2.2}.
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2.2.1.2 Data Consumers and Guests. The third role that

a user may have is as data consumers, they will interact
with BIRN Data Repository as anonymous guests or
researchers with an existing account. If a data consumer
has interest in a dataset that has been published to the
data repository they are not required to have an account to
browse or download the information. Prior to downloading a
dataset the user must agree tc the terms of use of the BIRN
Data Repository. The data consumer must also be able to
receive help on any particular topic that is related to the
BIRN Data Repository and leave feedback on possible
improvements or problems that they experienced during their
use of the BIRN Data Repository (see Figure 2.2).

2.2.2 System Interface

The general system architecture of the BIRN Data
Repository is that of the typical client and server model.
However the BRIN Data Repository is not limited to a single
stand-alone server. The BIRN Data Repository consists of a
federated system that is split into several components
besides the main application server, the Storage Resource
Broker server, the Mediator server, and the Grid Account
Management Architecture server. The main application server

runs the Gridsphere framework along with the accompanying
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portlet applications in the tomcat servlet container. The
application server also houses the Postgres database and
clients for the appropriate services (SRB and GAMA). The
Grid Account Management Architecture (GAMA) server handles
authentication services and credentialing for Gridsphere.
Data integration services are provided by the BIRN Mediator
server, which uses a ‘data mediation’ type of architecture
to access resources allowing for the integrated querying
across several heterogenecus databases at one time. These
services are used when searching for datasets tagged with a
particular keyword. The Storage Resource Broker (SRB)
Server is a data grid management system that provides a
hierarchical logical namespace to manage the organization
of the heterogeneous data resources.

The application server contains several additional
portlet application packages (see Figure 2.3). SRB and GAMA
application packgges both provide portlet services to
utilize the corresponding grid or authentication service.
Gridportlets is a portlet toolkit that was developed by the
creators of GridSphere to manage the credentials that are
obtained from the GAMA server and assist in developing grid

enabled portlets. Bluesquid is a portlet application that
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Deployment/Component Diagram For Biomedical

Informatics Research Network Data Repository

was developed by BIRN to provide more collaborative

features in the portal,

this packages intr

oduces in the

concept of collaborative project work environments with

group permissions.
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2.2.2.1 User Interface. User interfaces for the system

will be designed as html and incorporate JavaScript for
more dynamic client side functionality. Portlet and JSP
generate the contents dynamically in response to the user's
requests. The followinglfeatures will be incorporated to
produce a more descriptive representation of the interface:

2.2.2.1.1 Login Page. The user will enter a Login

ID and Password to gain entry to the system. Additionally
there will be a link to lead to a new account creation
(Figure 2.5). The user can also obtain help through a link
to the standard Gridsphere password recovery page.

2.2.2.1.2 Account Page. This page will be the

default page that is viewed by a logged in data contributor
(Figure 2.6). The user can:
* View the current submissions that are in progress and
those which have been published
* Display user created searches on topics of interest
and favorite search terms
* A welcome message with recently released BIRN Data
Repository data topics and additional news.
* Click on help links to aid in their orientation and

usage of the system’s functions.
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2.2.2.1.3 Submissions Overview Page. This page is

a more detailed view of the My Submissions Portlet view. It
displays a progress timeline for each of the submissions,
shows all the stages of the submission process, and
indicates in what stage is the submission request (Figure
2.7).

2.2.,2.1.4 Submission Specific Overview Page. This

page 1s similar to the overview page. It displays the
submissions progress timeline and indicates in what stage
is the submission request. Additionally, the user can view
a log of the progress of the submission, related documents,
and links of interest. The user can alsc continue the
submission from the point where they last left off (Figure
2.8).

2.2.2.1.,5 New Submission Workflow. This section

covers the interfaces of the pages that are used through
out the new submission creation process. An activity
diagram of the overall workflow can be referenced, see
Figure 2.4.

2.2.2.1.5.1 Submission Initiation Page

(Launch New Submission Stage). This page is the starting

page for a user who would want to begin the submission
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process, it will contain general high level instructions

and requirements at the bottom of the frame where there

Data Contribiutor Administrator
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Figure 2.4. Activity Diagram of the New Submission Workflow
Process for the Biomedical Informatics Research Network
Data Repository
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will be a start button to send the user to the first form
in the submission workflow (Figure 2.9). There will be menu
of links containing:

* Qverview

* Detailed Instructions

* Minimum Requirements

* Data Contributors Agreement

* Data Use Agreement

* IRB Template for Sharing Human Data

* Glossary

2.2.2.1.5.2 General Information. This is the

first form for the submission workflow. This page will
allow the contributor to give general information about the
submission such as: a title, a description or abstract of
the study, and primary contact information for the
contributor if different from the current creator. There
is a pre-selected list of keywords that allows the user to
select the relevant terms under which the submission can be
indexed. The page will also display the users profile
information such as name, email, and organization that the
user belongs to and phone number (Figure 2.10). At the
bottom of the page is a text area window that will display

the contributors agreement, below the window there is a
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check box for agreeing with the terms stipulated in the
contributors agreement. Additionally if the checkbox
specifying if the data is part of a BIRN project is
selected, there will be a drop down list to select which
project the data originates from (Figure 2.11).

2.2.2.1.5.3 General Information

Verification. This is the second page in the workflow. It

would allow the contributor the opportunity to review the
information that they have provided up to the point (Figure
2.12). There 1s a link to edit the new submission
information.

2.2.2.1.5.4 Accession Number Confirmation

Page. This is the third page in the submission workflow.
This page display a thank you to the contributor that
informs them that an entry has been made for their
submission in the system resulting in the assignment of an
accession number. The accession number is assigned in the
format of YYYY- {ORG)-XXXXX where YYYY stands for the
current year ORG is the organization of the data repository
(always BIRN in this case) and the last five characters is
a randomly generated alpha numeric character sequence

(Figure 2.13). The contributor is then presented the
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option of continuing on with the workflow or continuing it
later.

2.2.2.1.5.5 High Level Information Page

(Describe Your Data Stage). This is the fourth page in the

workflow. This page will allow the contributor to add to
various lists of investigator/co-authors, institutions /
URLs, sponsors, Funding Sources/Grant Numbers, original and
additional publications. Additionally there will be a
field to add a list of affiliated institutions/URLs,
sponsors, funding sources/grant number and citations or
publications (Figure 2.14).

2.2.2.1.5.6 High Level Data Information

Page. This page will have fields to select whether or not
the data is human or non-human derived, the number of cases
in the sample, to specify if it is gender specific, the age
range of the subjects, and the diagnostic group represented
in the sample (specified in BIRNLex). The page will have an
option selection boxes which lists the available data types
such as imaging, demographics, behavioral / cognitive
measures, clinical measures, microarray, etc (Figure 2.15).
Additionally, an option list that represents the user
selected data types, which is modified through the use of

add and remove buttons. When the user submits the
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information to the server a simple JavaScript alert box
notifying the user that the data they are submitting does
or doesn't contain any human data and asks them to confirm
this with a I agree or I disagree button selection.

2.2.2.1.5.7 High Level Data Confirmation

Page. This is a simple screen that displays the entered
values and verifies with the user that the data they are
submitting is correct. The user will confirm this by
selecting ‘Submit’ or ‘Edit Information’ to go back and
make changes (Figure 2.17).

2.2.2.1.5.8 Thank You / Notification Page.

Besides the normal thank you text, this page will contain
instructions on the next steps of the submission process.
This will depend on whether or not human data was included
in the data set (Figure 2.18).

2.2.2.1.5.9 Internal Review Board

Instructions {(Internal Review Board Information Stage).

This page will give the user links to the IRB forms that
must be downloaded and returned completed. Additiocnally it
will contain instructions and links to other help pages
pertaining to this topic (Figure 2.19).

2.2.2.1.5.10 Internal Review Board Template

Upload. This page allows the user to upload multiple
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documents of various formats. They can be accompanied with
titles and an upload event description {(Figure 2.20).

2.2.2.1.5.11 Data Specific Upload. These

pages will contain instructions that list the different
methods of data upload, storage and simple database
selection list-box for the user to enter their method of
choice and a button to notify the curators that they have
completed the data upload.

2.2.2.1.5.12 Curation, Annotation, and Final

Review. These pages will have instructions on what is
happening to the submission during this period that may be
taking longer to process. Once this stage is completed the
user may not edit any of the uploaded information on the
page, additionally movement in the submission workflow is
restricted. The user may only advance to the curation pages
in the next phase of the workflow.

2.2.2.1.6 Published. This page is the last page

in the submission process that the data contributor will
see. This page will lead the user to another page to view
statistical summary information on the project.

2.2.2.1.7 Browse Biomedical Informatics Research

Network Data Repository Page. This is the general page that

will enable the user to view all the published data
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submissions and search through the listings of the
projects. This page will be available to all the users
including guest users who may not have an account (Figure
2.21).

2.2.2.1.8 View Published Biomedical Informatics

Research Network Data Repository Entry Page. This page re-

displays all the data that was obtained throughout the
course of the data contributor’s submission to the BDR,
once the submission has made it all the way through the
submission workflow and approved for publication. The
submission BDR entry link is published to the browse BDR
page and viewable on this page (Figure 2.22).

2.2.2.1.9 My Profile Page. This page is available

to log in users and it displays all the users profile
information plus providing a link to a page to edit the
profile information (Figure 2.24).

2.2.2.1.10 Help Page. This page provides basic

knowledge for the submission process, documents that may be
needed, and contact information to the system
administrators and the curators to aid in any gquestions the
user may have.

* This page is a general contact page that allows the

user to contact either the curators or the system
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administrators if there is a persistent problem.
Contact is through email or phone communication.
Overview Instructions - This is a general outline of
the submission process.

Minimum Requirements Checklist -~ This is a list of
different requirement for the submission to be
processed correctly. This will be a document in
tabular form that 1s retrieved from the database.
IRE Template Overview - This page contains all the
pertinent documents that are related to obtaining
approval from the IRB and also instructions on
submitting the documentation back to the BIRN Data
Repository curators.

Data Contributor Agreement Page — This is a simple
formatted text page that enables the users to review
the terms and conditions of the agreement at their own
convenience.

2.2.2.1.11 Administration Page. This page allows

the curator to print out a formatted submission report to

present to the IRB, create alerts for a submission, and

control the movement of the submission through the phases

of the workflow (Figure 2.25).
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2.2.2.2 Hardware Interface. The system will have a

server with an NIC connected to the Internet. This will
supply the necessary interfaces to connect with the
software of the client. The client will need an NIC or
modem in order to connect to the Internet to access the
application server.

2.2.2.3 Software Interfaces. Software interfaces are

provided in Java 1.5 APIs, Pcrtlet API, Servlet API, JSP
APIs, and GridSpherxre 2.1 APIs. In addition, users need a
Java Script compatible web browser.

2.2.2.4 Communication Interfaces. The communication

will take place within Web browsers, either Mozilla Firefox
or Safari.

2.2.2.5 Memory. The system when deployed on the server

has the minimum memory requirement of 512MB to run and a
memory requirement of 1GB for optimal performance. The
memory requirement of the client users computer, 128MB, is
the same as for all Internet applications that needed to
run. This includes the Web browser, either Mozilla Firefox
or Safari, and any plug-in that is needed in the system for
the user to access the system.

2.2.2.6 Operations. The user will access the BIRN Data

Repository through the Internet. The session can be
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terminated if the user is inactive for a curtain period of
time, and subsequently accessing any pages will be
redirected to the initial login page. The system will be
maintained on an Intel based server and will need to be up
365 days of the year.

2.2.3 Product Functions

2.2.3.1 Create a New Biomedical Informatics Research

Network Data Repository Submission of Data Sets From an

Existing Biomedical Informatics Research Network Project or

From an External Source. Users will be guided through a

elaborate workflow that will aid the user in supplying all
relevant information to the project that will reduce the
time required to review the data prior to publication. The
User will be asked in the initial pages of the submission
workflow if the data they are submitting is related to an
existing BIRN project. The following are fields that can be
filled in the submission process:

* Submission Title

* Abstract

* Related Keywords

* Investigators & Co-Authors

* Affiliated Institutions

* Sponsors
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* Funding Sources/Grant Numbers

* Primary Publications

* Additional Publications

* Declare if the study contains human data

* Data Types

* Image Types

* Sample Size

* Represented Sex

* Age range of subjects from high to low plus the time
metric

* Diagnostic groups represented in the sample

2.2.3.2 Submission Tracking. Allow a logged in user

the ability to check the progress of their submissions.
This includes a general overview of each submission and a
more detailed drill down which includes the submission
project log, alerts, etc.

2.2.3.3 Communicate With the Biomedical Informatics

Research Network Data Repository Curators. Allow the data

contributor and the curators to communicate back and forth
with ease on the various aspects of the submission this it
may be problems or progress topics.

2.2.3.4 Browse the Published Biomedical Informatics

Research Network Data Repository Entries. Public users
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without a login for the BDR can browse all the published
submissions.

2.2.3.5 View the User Profile. A user may view the

different attributes of their account and edit the values
to he fields.

2.2.3.6 Obtain Help Information. Users can obtain help

information from the website via download of instructional
documentation or through phone/email support.

2.2.3.7 Allow Curators to Perform Administrative

Functions. An administrative user should have the ability
to print submission reports, correspond with a owner of a
submission, create alert messages for those users, and move
a submission forward or backwards in the latter half of the
workflow.

2.2.4 User Characteristics

2.2.4.1 Biomedical Informatics Research Network Data

Contributors. These are existing users of BIRN who want to

contribute their data. They already have a login and
possibly existing projects that are already present.

2.2.4.2 Guest Data Contributors. These users may want

to contribute their data however they are not an existing
member of BIRN and are required to register before having

he ability to create any submissions.
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2.2.4.3 Guest Users. Anonymous Internet users that may

want to browse through the publicized datasets or with
simply supplying the BDR with the users email address the
user may download the full data set.

2.2.4.4 Curators. These are the users that will have

privileged accounts, which will enable them to print out
reports on the submission, alter the stage the submission
is in to move it forward or backwards in the process, and
perform various administrative tasks.

2.2.5 Constraints

Researchers must provide their full name, email, phone
number, and affiliated organization in order to utilize the
full capabilities of the BDR. There are no constraints to
browse the repository.

2.2.6 Assumptions and Dependencies

The assumption is made that the user who utilizes the
system enters the correct data, has all necessary client-
side scripting enabled, and there are no applicable
hardware limitations.

2.2.7 Apportioning of Reguirements

No requirements specified in this system can be
delayed until a future version without prior permission of

the client.
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2.3 Specific Requirements

2.3.1 External Interfaces

This is a detailed description of all the inputs and
outputs of the BIRN Data Repository. Throughout this
section there are references to a default user layout this
is a standardized layout that is used on most of the pages
in the system when a user is logged in. The default user
layout is intended to aid the users so that they will be
familiar with the most common actions and have quick access
to navigate the site to perform these actions. The default
user layout divides the page into two columns, the first
column will contain the 'My Submissions’ and ‘BDR
Information’ portlets and does not vary at all. The wider
second column will contain a peortlet specific to that page
being used (Figure 2.6). The 'My Submissions’ portlet
contains a table that displays the title, progress, and
alert information for all the submission that have been
created by the user. Each individual row will link to the
corresponding ‘Submission Specific Overview’ page for that
submission. Below the ‘My Submission’ portlet is another
portlet frame that contains the ‘BDR Information’ portlet.
This portlet simply displays four links that lead the user

to the corresponding documentation for the BDR Data Use
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Agreement, the BDR Data Contributors Agreement, the Data
Submission Overview, and a Glossary of terms used through
out the system.

2.3.1.1 Login Page. This is the start page for the

system, it is divided into two main columns. The wider
first column contains the welcome text that explains the
function of the BDR. To the right is a portlet frame that
contains a login button and two text input fields, which

are for the username and the password. If the login is
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encourage your feedback.

Plepse contact us with your quéestions and concerns: BDA Director Chrisline
Fensema-Ngtesting, Ph,1),, and Submistions Coordinator Andrea Arnaud at
BOR_info@nbtrn,net,

-
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Figure 2.5. Login Page
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successful the My Account page will be displayed otherwise
a error message will be displayed above the username field
(Figure 2.5).

2.3.1.2 My Account Page. This is the first page that

would be displayed to a logged in user. The user will see
three portlets arranged into two columns, this page follows
the default user layout. In the left column the user will
find the ‘My Submissions’ and ‘BDR Information’ portlets.

The second column contains the ‘Welcome’ portlet, it

B l RN - ". > Logout
DATA R EF’G 5 I'TD Y wieitome, Larence
»,.mii’ Lidat Borannan

IB—-M { Conation ation 11 I.nmax lr __—‘M"‘tr“ J Hely

£ . 3 ! Weloome 0 the BIAN Data Rnw:-w
''r.Detaced Qverviery of My Submussions
—— This publicly availad! nabl h data ¢ d by the bl ical reseoren ¢ Y
In'Prograss) Tt § Land makes these aau\ feely avaliadle for shasing and towards luifilimant of NIK gigelines.
Your partitipation encourages sdetmﬁ: inqutry, cnotles new resrareh expioraton, and fadtitates ¢ducation -
(Tt {‘j‘"*“"‘“ by praviding the sclentific ¢ y with rell t, c2sily & isle data.
Funciian BIRN heuromaging "
Catbmtion Slumsy Mace 11 & 34 *E:J“"
ffoa 4 © HIH Program Announcements (PAR-07-326) (PAR-07-425) are availivie to suppost shating your
: data and tools through the BIRN Data Repository... {Learn Morz)
This 2 test upgeadie subvnissien @ * Ty ena:!e ln(exgenn:m&‘ ! eross e ‘{u’m Ma:.?}d & data wittyn the BDA
Thas is the ttle @
1
As we continue Lo work on and Improve 1he ce, we apn your ang Q@ your H
[ rereeere feedback, i
[ 1
Eﬁiﬁm & Please contact the BOR Director Cnristine Fearema-Notestine, .D., 8t BRR indgEnbsn net, of N
= Submissons Coorginator Andrea Arnaud at BDX_submustnst roivn ~o1 with any queslions of concerns
e hope that you find the ¢ol'aborative sharing environmerns useli) for your endesvors, {
7 | Thank you for yout pardcipation! i

BOR Data Uso #gréemenz

BOR Doto Cantriduter's Agreement

Dato Hutroisgion Qverviow

Glocsary

Figure 2.6. My Account Page
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display’s some more detailed information of the purpose and
helpful contacts that a user may find useful (Figure 2.6).

2.3.1.3 My Submissions Overview. This page will be a

single portlet that will display in a list of all the
submissions that the user has created. Each individual
listing will contain general information for that

particular submission entry; title, accession number,
primary contact,

contributing investigator name and email.

Additionally a graphical display of the current progress

; e s AT
[Bosi }[ Collatoration [fuw "an.m'l.m.non 1 Accounms i Help i"té,‘_b_m il

ﬂ Logout

*‘ Veitorne, Lourence
Bohannan

Destrive
Your e

bl

2008-BOR-ITITG Laurence Bohannan

—Titdez Thia Is the title

Laurence Dokannan
bohannanPrminucsd.edu

‘: N »n oy Froat
ST Y B P E{.Ew | Revies @ LPubhs:a:?: ’
)
I
Conteibuting Inyestigetsr Primary Contact |
i ]

i po——

Primary contact ¥ was not supplied

]

Prvacy | Terma of Uso | Pyt n Probium JFacebacy

Figure 2.7.
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and status of the submission throughout the pipeline is
shown above the general information (Figure 2.7). The user
can click on one of the entries to lead them to the
‘Submission Specific Overview’ for that particular
submission.

2.3.1.4 Submission Specific Overview. This page will

contain a single portlet that will display a graphical
representation of the progress and status of the selected
submission through the pipeline. To the bottom left of the
graphic will be where the submission history and alerts are
displayed. To the bottom right will be a 1link of actions
that the user can perform, Continue Submission, Contact
BDR, provide feedback, and a link to the collaborative

workspace (Figure 2.8).
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Figure 2.8. Submission Specific Overview Page

2.3.1.5 New Submission Initiation Page. This page

follows the default user layout. In the second column is
the ‘Create New Submission’ portlet, the user will see the
‘Wew Submission Initiation’ view by default (Figure 2.9).
When the user clicks on the ‘Begin New Submission’ button
they are taken to the second step of the process, which 1is

the ‘General Information’ view.
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Figure 2.9. New Subm1581on Initiation Page

2.3.1.6 General Information Page. This page adheres to

the default user layout. The second column contains the
‘General Information’ view of the ‘Create New Submission’

portlet. The top of the portlet contains a section with
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instructions for the page. Below the instruction section
are text entry fields for the submission title, study
description, keywords, and primary contact information for
the submission. Additionally, there is a selection list of
pre-selected keywords, an option box to select if the
submission is asscociated to a previously existing project,
a text box to display the data contributors agreement, and
a checkbox for the user to acknowledge that they have read
the contributing data agreement (Figure 2.10). Once the
user has completed all of the required fields and agreed to
the data contributor’s agreement they may click on the
‘Next’ button (Figure 2.11). This will lead to the third
step of the process, which is the General Information

verification view.
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Please provide submission title, study description, keywords that describe your data, and agree to the terms and
requirements outlined in the BDR Data Contributor's Agreement. You may also designate someone else as a Primary
Contact,

* Required Fields

* Submission Tite: I
= Study Description / Abstract (Maximium of 5000 characters):

* Select at least 3 keywords that best describe your data:
Which dictionary would you like to use? | BIRNLex &5}

Search 3
Keywords: i

Note: Please wait while the ontelogy loads
-|Ur!selected,L —

(RING-phenyiisopropyladenosine m‘
‘1 11-dehydro-thromboxane B2

i |
1129P1/Re)

129P3/)

129P3/JEms)

129P4/ReRK) 1
12951 fSvim) |
12956 /SvEvTac be
129T2/SvEms .

{"Add >> )
|
|

|

|

Don't see all of the keywords you like? Add more of your cwn.j lt Add Y

Contactinformation:)

Name of Contributing
Investigator:

E-mail of Contributing
Investigator:
Institution/Organization: UCSD BIRN-CC
Phane Number: 858 822-0718

. Name of Primary
Contact

(if different from l
Contributing
Investigator):

Laurence Bohaanan

bohannan@nemir.uesd.edu

Primary Contact e-mail: l

* 15 this study related to an existing submission or BIRN project? {if 'Yes' please select the: project from the list below)
®ONo/ Oves! )

P
v !

Figure 2.10. General Information Page
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{BDRIDEES, Contributor's Agreement: |

» BDR Data Contributor's Agreamaent: (POF Format)

BIRN Data Repository
Data Contrbutor's Agreemant

To fusther enable a collaborative research environment, the BOR archives data generated by the
biomedical research community ard makes these data {reety available, towards fulfiiment of NIH
guidelines (htip://gsants.nih.gov/grants/policy/data_sharing/). Your participation will encourage
sclentific inquiry, enable new research exploration, and facilitste education by providing the
sclentific community with relevant, easily accessible data, Shared data are available to the public
with provision of an active e-mail address and acceptance of the standard BDR Data Use Agreerment.

N =

a4l

S

ey . v T b W amypm o DI IR T ) L ” s .

3 I have read, understand, and agree to the terms and requiréments outlined in the BDR Data Contributer's
Agreemant.

(Cancel NEXT

Figure 2.11. General Information Page (Continued)

2.3.1.7 General Information Verification Page. This

page adheres to the default user layout; the second column
contains the ‘General Information Verification’ view of the
‘Create New Submission’ portlet. The top of the portlet
frame has a section that contains instructions for the
user. Below the instructions is another section that
contains all the values that were entered by the user from
the previous page. The user has the option to click one of
two buttons at the bottom of the page, ‘Edit Information’
and ‘Launch Submission’ (Figure 2.12). The ‘Edit
Information’ button will lead the user back to the previous

‘General Information’ view, the ‘Launch Submission’ button
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will lead the user to the fourth step in the process, which
is the ‘Accession Number Confirmation’ page.

2.3.1.8 Accession Number Confirmation Page. This page

adheres to the default user layout. The second column

contains the Accession Number Confirmation view of the

e - = 7T Y T AT T L T SO LT R T
EAUTIOH NEW SUDMIBSION . e

e

Instructions::Page 2.0f 7]

Please verify the Information you have provided for accuracy. To make changes, click Edit Information.
Once you have verified the Information, click Launch Submission to proceed.

{New Submisslon Information Verification:}

Submission Title: BDR Demo Submission

Study Description / Abstract:
This is the description.

Keywards: keyword 3
keyword ‘1
keyword 2

Contributing Investigator: Laurence Bohannan
Contributing Investigator e-mail: bohannan@ncmir.ucsd.edu.
Organization: UCSD 8IRN-CC
Phone Number: 858 822-0718
Primary Contact;
Primary Contact e-mail:
Related to an existing BIRN project: No

Note: Please contact us if you need to modify any information from this stage after you have completed it.

Edit Information ! Launch Submission

Figure 2.12. General Information Verification Page

Create New Submission portlet. The page contains four short

paragraphs of information pertaining to the tracking of the
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submissicon using the accession number that was provided on
the page. Below the information section are two buttons,

‘Exit’ and ‘Continue’ (Figure 2.13). The ‘Exit’ button will

&
BDR Demo Submission

ﬁfhénk-—Ydu:;Png 3 of 7}
You have successfully [nitiated sharing your data through the BIRN Data Repository {(BDR).

Your submission has been assigned the following BDR Accession Number, which will be used to identify
your data within the BOR and when used by others:

2009-2DR-3IMCR

You, and if specified, your Primary Cantact, will receive an e-mail acknowledging your recent activity and your
BOR Portal Account{s) will be updated under My Submissions.

To resume your submission at a later time, you, or your specified Primary Contact [who may now take over
this submission from their own BDR Portal Account] may return to the BDR Portal to [ogin. Once logged in,
under My Submissions, click on this submission. In the Submission Specific Cverview window, choase
Continue Submission, on the right panel, to resume. A Detailed Overview is available for additional
guidance, In the left panel of Create Submission.

What's Next?
Please Describe Your Data In the following pages.

Note: This information will aise be available in your confirmation email.

Exit | Continue !

Figure 2.13. Accessicon Number Confirmation Page

lead the user back to the initial page view of the ‘Create
New Submission’ portlet. The ‘Continue’ button will lead to
the fifth step in the process, which is the ‘High Level

Information’ page.
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2.3.1.9 High Level Information Page. This page adheres

to the default user layout. The second column contains the
‘High Level Information’ view of the ‘Create New
Submission’ portlet. The top of the portlet frame has a
section that contains instructions for the user. Below the
instructions are seven sections: affdiliations,
investigators, sponsors, funding socurces, primary
publication, additional publication, and figure. The figure
section contains a file upload field, a text input field
for a caption, and a single button that is labeled
‘Upload’. When the user clicks the ‘Upload’ button the
supplied image file will be displayed in the place of the
text input fields in that section. The affiliations section
contains an empty three column table. The columns are for
the affiliation name, URL, and a space provided to perform
a delete action on the particular row in the table. Below
the table are the two text input fields which allow the

user to populate the table for that section, one for
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Mease list offifiations, Investigators and contributors, sponsors, funding sources, and refevant citatiens. To load each entry snder each
category, click the Add button. Repeat for additlanal entries. If desired, add a figure and caption, then choase upload.
* Required Fields

Wi
UCSD BIRN-CC
Name: I URL: l
i]I0vestigator(s) & ContHbutor(8):]
N

r ere am,no:ént es,

Laurence Bohannan (Contributing Investigater)  boh @ncmirucsd.edu | ke Add [
-{Spnnsur(s):}

Re, o " oodl i iRt
There are no entries,

Name: I— Add

|Funding Source(s)/Grant Numbar(s):f
o |

»

There ore no enteies.
Source: | Grant Numbers: Add |

ﬂmurzeléantiéﬁ.l_
Notice: Do not pload copynighted rmaterlal; all data suomitted will become public, without any rastrictlons for use other than those

stated in the BRR Dats Use Agreement.
Add Figure Fite:

Add Caption. (Maximum of 250 characters):

There are no entries.
Full Citation: |
]

AdditionaliRelatadipiblcation(s)i}
FUIlCitztion ER

Thare are no entries. }

Full Citation: ]

1D: | Cypeorto{ - i

o @D D)

Figure 2.14. High Level Information Page
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affiliation name and one for the URL. Folleowing the text
input fields is a button labeled ‘Add’, once this is
clicked the values in the accompanying fields will be
present in the table above. All other sections on this page
behave in a similar manner. Each just differs on the number
of -input fields for the particular table in that section.
The sponsor section contains a two-column display table
above one text input field for the sponsor name and a add
button. The funding sources section contains a three-column
display table above two text input fields for the source
and grant numbers. The primary and additional related
publications sections are identical in format, each contain
a four column display table above text input fields for the
full citation, ID number, and a selection box for the type
of ID (Figure 2.14).

2.3.1.10 High Level Data Page. This page adheres to

the default user layout. The second column contains the
‘High Level Data’ view of the ‘Create New Submission’
portlet. The top of the portlet frame has a section that
contains instructions for the user. Below the instructions
are seven sections: human subjects declaration, data types,

image types, data information, diagnostic group represented
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Please specily If data is human or not; specify data and image types to be shared; and provide requested informatlion to
describe the sample. To save your entared informatlon and advancé to the next screen, choose Next.

* Required Flalds

[Human Subjectey Deciaration: !

= Does this subtimlission contain human subjects’ data?

Imaging
Demographics
Behavioral/cognitive measures

l

i

i i
Microacray ‘ i

H

Clinical measures

2D Images

Celf-fills R
Other Data Type:

Anatomical’MR
Functional MR
Diffusion
Microscopy

Other Image Typea: !

“ Number af Individual cases In sample:
= Sex represented in sample:
» Specify range of age in sample (fow - high):

low and high values. (e.g., 16e-17p days)

Note: To specify:‘embryonic and/or postnatal, add an "e or "p” to the

ADiagnostit groups represented insample:|

Unselectad Diagnostic Groups]

Healthy Individuals
Schizophrenia

Alzhelmer's disease

Mitd Cognitive Impairment

t
!
'
i
|

Other Dlagnostic Group: |

(Add >> }
{ << Remove } |_:
i

Figure 2.15. High Level Data Page
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in sample, technical contact, and usage recommendations and
requirements. The human subject declaration section has a
prompt asking the user if this submission contains any
human subject data and options box with the value of ‘Yes’
or ‘No’. The ‘Data Types’ section contains two multi-select
list option boxes, ‘Selected Data Types’ which is empty and
‘Unselected Data Types’ 1is pre-populated with the values;
‘Imaging’, ‘Demographics’, ‘Behavioral/Cognitive Measures’,
‘Clinical Measures’, ‘Microarray’, ‘2D Images’, and ‘Cell-
Fills’. Below the list box is a text input field for other
user entered values, these are populated to the ‘Selected
Data Types’ list box once the add button is clicked. The
‘Image Types’ section contains two multi-select list option
boxes, ‘Selected Image Types’ is empty while ‘Unselected
Image Types’ is pre-populated with the values; ‘Anatomical
MR’, ‘Functional MR’, ‘Diffusion’, and ‘Microscopy’. Below
the list box is a text input field for other user entered
values, these are populated to the ‘Selected Image Types’
list box once the add button is clicked (Figure 2.15). The
Data Information section contains text input fields for the
number of individual cases in the sample. A selection box
for the sex represented in the sample, two text input

fields to specify the high and low of the age range in that
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sample, a selection box for the units of the age range, and
an additional text input field to allow the user to specify
any embryonic or parental values. The Diagnostic Groups
Represented in the Sample section contains two multi-select
list option boxes, ‘Selected Diagnostic Groups’ which is
empty and ‘Unselected Diagnostic Groups’ which is pre-
populated with the values; ‘Healthy Individuals’,
‘Schizophrenia’, ‘Alzheimer’s disease’, and ‘Mild Cognitive
Impairment’. Below the list box is a text input field for
other user entered values, these are populated to the
‘Selected Data Types’ list box once the add button is
clicked. The ‘Technical Contact’ section contains two text
input fields to enter the name and email of the users
technical contact. The ‘Usage Recommendations and
Requirements’ section contains a text area for the user to
enter specific instructions. Below the usage section are

three buttons ‘Back’, ‘Exit’, and ‘Continue’ (Figure 2.16).
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Name: l_—

E-mall: |

R R S T T S TETor g e g T sV g
{05092 Recommendations and Requirementa:r
Please describe any recommended tools, any system requirements, or any additional materials that may be needed.
(Maximum of 5000 characters):

Back Exit { Next )

Mo

Figure 2.16. High Level Data Page (Continued)

2.3.1.11 High Level Data Confirmation Page. This page

adheres to the default user layout. The second column
contains the ‘High Level Data Confirmation’ view of the
‘Create New Submission’ portlet. The top of the portlet
frame has a section that contains instructions for the
user. Below the instructions is another section that
contains all the values that were entered by the user from
the previous page. The user has the option to click cne of
three buttons at the bottom of the page ‘Edit Information’,
‘Submit’, and ‘Exit’ (Figure 2.17). The ‘Edit Information’

button will lead the user back to the previous ‘High Level
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Data’ wview; the ‘Submit’ button will lead the user to the

fourth step in the process, which is the ‘Thank You’ page.

BDR Demo Submisslon

Tnstruttions: Page 6, of 7] —
Picase verify the infarmation you have provided for accuracy. To make changes, ¢hoose Edit Information,
Once you have verified the information, click on Submit.

information Verification:}

Affillated

Institution(s) & UCSD BIRN-CC

URL{s}:

Investigatar(s} & Laurence Bohannan (Contributing investigator) bohannan@nemir.ucsd.edu
Contributor(s): UCSD BIRN-CC

Sponsor(s):

Funding

Source(s)/Grant

Number(s):

Figure: . -~ £
Captiont

Primary

Publication(s)/Original

Article(s):

Additional Related

Publication(s):

Dato Types: . Microarray.
Ima2ge Types: Functianaf MR
Number of individual
cases in sample:
Sex represented in
sample:

Specify range of age |
in'sample (low.~ 23 - 32 Months

high):

Diagnostic groups

represented in Mild Cognitive Impairment
sample:

Name of Technical

Contact:

Techaical Cantact

e-mail

Usage

Recommaendations

and Requirements:

32

Female

Note: Please contact us If you need to modify any inforrmation from this stage after you have completed It.

Edit Information I Submit |

Figure 2.17. High Level Data Confirmation Page
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2.3.1.12 Thank You Page. This page adheres to the

default user layout. The second column contains the ‘Thank

You’ view of the ‘Create New Submission’ portlet. This page

Logout
B I R N DATA R EF'D SITD R u Ex Velcome, Laurence
e *_uﬁri ‘[’o‘- f Y Boha
['Bf}ﬁ chbbotauon u Layour [ Administration }‘ Accounts | Hcfp '& 5 }l?‘jﬁ}ﬂ!} onannan

BDR Demo Submission

You have successfully completed the Describe Your Data stage.

Function BIRN Neurmmaglng O o You wil receive on e-mali a:unowlquing your recent acuvilly and your BOR Partal Account \:IN be updated
Calibration Study Phase J1 under My Submissiens. This submisslon is now under review by the BOR Staff. The BOR Staff will contact
you with any addltiond) questions.

Kote: This information will a!se be available Ln your confirmation email.

Had @
What's Next? .
This is a test upgrade @ Please obtain Approval ta Share Humon Sublects' Datn by advancing to the aext stage and following the
submigsion guidelines provided, Whila your IRB approval is pending, plaase feel free to explore data storage cptions
. . = evallable tor future discussions.
This Is the titie @ ‘

BOR Demo Submlssion

(Expwre Data Storage Options ) Continue | .

[ Cverview

© Dearled Overview

Associated Meladala

BB Data Contritutor's Agreemant

BDR Data Use Agreement

IRB Tempiats for
Sharing Human Data

Glossary
s»“c»g r?
-3 5 by gridspho g Cotortr 4
Pavacy [ Terms of Use | Peport & Problem | Foectack QP e grIsphore G, g SmTRiZIEN N

Figure 2.18. Thank You Page
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contains information about what will be the next step in
the process, below the information are three buttons
‘Exit’, ‘Continue’, and ‘Explore Data Storage Options’
(Figure 2.18). The ‘Explore Data Storage Options’ leads to
documentation of the various storage options for the user.

2.3.1.13 Internal Review Board Instruction Page. This

page adheres to the default user layout. The second column
contains the ‘IRB Instructions’ view of the ‘Create New
Submission’ portlet. This page contains information
pertaining to the steps and requirements of the upcoming
IRB Documentation Upload. Below the information are three
buttons ‘Exit’, ‘Continue, and ‘Explore Data Storage
Options’ (Figure 2.192). The ‘Explore Data Storage Options’
button leads to documentation of the various storage

options for the user.
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To comply with all Federai, State and local regulations, the BDR will need verification of IRB approval and/or
waiver {or sharing human subjects’ data with the broader community. The BDR will assist you In this process and
provide suggested language to submit to your local institution (see IRB Template). The steps required by your
local institution and the result of your request, inciuding additional requirements for sharing, may depend on the
nature of the study and how the data were collected.

You will request permission from your local IRB to share previously collected data through the BDR. As described.
in the IRB template, these data will be shared without personal identifiers. That is, through collaboration with
the BDR, local data, including image header files, will ba de-identified prior to upload into the BDR. This will
Include the removal of identlfying information such as name, date of birth, and medical record number. Throtgh
this process, you, and your local IRB, must clearly delineate your de-ldentification requirements for sharing with
the public,

Flectronic copies of the IRB documentation for the sharing of human data, including the signed and/or stamped
official approval, can be uploaded to the IRE Documentation Upload section in the BOR.

While IRB approval Is pending, please expiore the database options available to house your data. Once the
appropriate IRB approvals are in place, the next step will be to select an appropriate database resource.

(Explore Data Storage Optlon.gl IRB Documentation UploadJ

€D)

Figure 2.19, Internal Review Board Instruction Page

2.3.1.14 Internal Review Board Template Upload Page.

This page adheres to the default user layout. The second
column contains the IRB Template Upload view of the ‘Create
New Submission’ portlet. The top of the portlet frame has a
section that contains instructions for the user. Below the
instructions is a section labeled ‘Documentation Upload’ it
contains a text area for a description, a text input field
to enter the title of a file, a select box to specify the
expected file format, and a file browser button to upload

the actual documentation. In the event that the user may
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the actual documentation. In the event that the user may
have more than one file to upload at the time of submission
they may add and remove additional file entry fields by
using the ‘Add More Files’ and ‘Remove’ links located at
the bottom of the section. Once the user has completed
filling in the information they can complete the upload by
clicking on the ‘Submit’ button. If all inputs that were
provided are correct, the files will be displayed below in
the ‘Submitted Documentation’ section. If there was invalid
input an error will be displayed. At the bottom of the page
are three buttons ‘Back’, ‘Exit’, and ‘Notify the BDR of
Completion’ (Figure 2.20). ‘Back’ will simply move the
submission to the previous page in the submission process.

‘Exit’ will erase the submission session and return the
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1.

Under Documentation Upload, please provide a description of the file(s) to be uploaded, title, fite type, and file. Click on
Add More Files to load additional fifes under the same description; then click on Submit to send them to the BDR.

2. Repent step 1, for additional file(s) under a different description, as needed.

3

. When ALL the necessary files for IRB approval have been submitted and your documentation is compleate, click on Notify
BDR of Completion.

= Required Fields

Add More Files - Remove

Submit l

Submitted Docimentatisn|
Time: Apr 21, 2009 7:06:38 PM
Description: TN L
This is the upload description for the file set
3
This is the title of file 2 pdf file2.pat Y
This is the title of file 1 pdf filel.pdf A
Back Exit Notify BDR of Completion |

Figure 2.20. Internal Review Board Template Upload Page

user to the initial page of the new submission process. The
‘Notify BDR of Completion’ button will freeze the

submission from movement, alert the administrators that
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this step in the process has been completed and display a
notification message at the top of the page.

2.3.1.15 Browse Biomedical Informatics Research

Network Data Repository Page. The public or a logged in

user can view this page, if the user is logged in they
would see the page separated into two columns. The first

narrower column would contain the ‘My Submissions’ portlet.

BIRN <Y gmw n.}-,ﬁw ,:“(u e Miﬂ{m“ % St ’ Logout
DATA REPC)SITCI RY <y o : Vielcome, Lautence
r\ f"a.. :Ai‘jﬂ ij:u. K k Bohanran

[ '[ l:ommmuon ; Lavw' “ Mmms\m'_ion] A:\-.ounu H ile!o
(‘Ww, e

Currently Available Data

The BOR s a sustainable archive of data:generated by the blomedical research community, Dotd housed In the
BOR ore availabie for sharing and exchange, Biomedica! iImaging date from humans and aalmal models are the

primary data type avalabie with a minimal set of descrptive metadets, and in some coses, dysaclated cilnicyl,

Function BIRY Newrotm, ‘?I"g f'-) genetic, or other blomedical data. Datd are available through BDR resources including 3 variety of searchable

Caibration Study Phase 1l 43132508 210nQ with drchived downlodds. Future BOR refcases will ditow gata discovery vid & conceps: dased

itaa O Query interface.

. « uogead | j AN gata are froely availsble to the public with the provision of an activo e+mail &ddress and accepionse of the
i 16 5 test upgeade @ standard BTR D273 Use Agraemant; this agreement will be required prior ta data dowaload, To bypass thia

subimisson raquirement in the futuse when using this device, ploase enable cockies, which will save your original

This 15 tho Ll (3 acceptance of the Agreement; oF create your own personallzed BOR Portal Atcount, where these provisions are

agreed to at account registration,

Pledse consider sharing your own data, or data resulting from your use of downlodded data, through the BDR 10
Cétﬂp axtend aod.strenghen Lhis collaborative eavirgnraent,

You have 10 compleied Submissons. ® aax para repostToRY souRces:

CURRENTLY AVAILABLE DATA FROM BIRN-GNABLED QOLLABORATIONS:

-

", » »

vy & |
®3 powused by gridsphena Ge o painie ‘\ﬁ/@

Privacy | Terd of Usd | Pepart & Frotiem | Fenisan

Figure 2.21. Browse Biomedical Informatics Research Network
Data Repository Page
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In the second cclumn, the user would see the same BDR
Browser portlet as a guest user but rather it would take up
the whole width of the page for the guest. This portlet
contains information about the BIRN Data Repository, a list
of links to the various data sources, and a listing of all
the approved entries in the BRIN Data Repository (Figure
2.21). If the user would click on one or the individual
entries it would lead them to the ‘Published BIRN Data
Repository Entry’ page.

2.3.1.16 Publish Biomedical Informatics Research

Network Data Repository Entxy Page. The public or a logged

in user can view this page, if the user is logged in they
would see the page separated into two columns, the first
narrower column would contain the My Submission portlet. In
the second column the user would see the same Published
BIRN Data Repository View of the BDR Browser portlet as a
guest user will but rather it would take up the whole width
of the page for the guest. This portlet displays all the
general and high-level information that was gathered by the
system throughout the submission process: description,
figure, accession number, technical contact, recommended
usage, investigators and contributors, affiliated

institutions, primary publications, and funding sources
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(Figure 2.22). At the bottom of the page is a
button labeled ‘Pownload’, this will take the user to the
download page (Figure 2.23), which will provide a link for

them to follow for download.
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Figure 2.22. Publish Biomedical Informatics Research
Network Data Repository Entry Page
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Funding Sources / Grant Numborst NIH / NCRR: U24-RR021992
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Figure 2.23. Publish Biomedical Informatics Research
Network Data Repository Entry Page (Continued)

2.3.1.17 My Profile Page. This page simply contains a

portlet which display all the user information that is

stored in the portal to the current user (Figure 2.24).
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Figure 2.24. My Profile Page

Privacy | Terma of Usa | Raport a Protiom | Feocoask

2.3.1.18 Administration Page. This page displays all

the submissions that are in the system, when the admin
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Figure 2.25. Administration Page

clicks on the submission listed they are lead to an
administrative version of the submission specific overview

(Figure 2.25).
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2.3.2 Functional Requirements

All functions to be added to the BDR are detailed in
section 2.

2.3.3 Performance Requirements

The BDR will support approximately all researchers on
BIRN plus additional guest users use. The response time to
view any page should be less than three seconds when
accessing from the Internet. The response time for seeing
any result after submitting an input or query usually
should not exceed twice the length than viewing a page.

2.3.4 Logical Database Requirements

Postgres will be the primary database used for the BDR
application.

2.3.5 Design Constraints

User interfaces will comply with standard Gridsphere
UI style and format. The same look and feel will be adapted
to the BDR.

2.3.6 Software Systems Attributes

2.3.6.1 Reliability. All contents and logs shall be

generated dynamically and automatically so no human
intervention is needed. The server shall be up twenty-four
hours a day and seven days a week, with the exception that

periodical system maintenance needs to be conducted
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depending on the reliability of the hardware that the
server is deployed on. The system should handle network
packet loss smoothly. The system should not save
inconsistent data or incomplete data into the application.

2.3.6.2 Availability. The BIRN Data Repository shall

be accessible at any moment in time from the Internet.
Maintenance time should be negligible due to the common
project directory structure, In the current configuration
with three commands the server can be shutdown, reinstall
the application, and started back up again in less than a
minute. This may also be affected by the speed of the
server that the BDR is hosted on.

2.3.6.3 Security. To protect the application from

malicious attacks from guest users and existing users
extensive field validation methods will be preformed on all
user inputs to protect against SQL injection and cross-site
scripting attacks. All communication between the client and
the server will be preformed on a https protocol typically
any pages that require the use of a login will utilize this
transport protocol.

2.3.6.3.1 Maintainability. The BDR mainly

consists of Java classes, JSP pages, and Gridsphere

specific XML configuration files which very from general
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portlet descriptors XML to hibernate mapping files. Since

the BDR adheres to the basic directory and file layout for
a Gridsphere default project important configuration files
are placed into a common well known location that is easy

to locate.

2.3.6.3.2 Portability. The Server-Implementation

of BDR system shall be 100% portable since it will be
written in Java, a proven portable language. The only
determinant of how easily the BDR can be ported from a
particular architecture toc another is, if the server has
the latest version of the Java Virtual Machine installed.
The Client portion of the BDR will alsc be 100% portable
since the system will be presented in HML pages,
JavaScript, and style sheet, which are supported by most

up~to-date Web browsers.
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CHAPTER THREE

SOFTWARE DESIGN

3.1 System Design

The BIRN Data Repository portal is built upon a
collection of various other portlet packages and Web
services to achieve its functionality.

3.1.1 System Overview

The BDR portal was built with the concept of a widely
distributed data grid collaborative project workspace in
mind. This collaborative project allows an individual who
belong to a project group to access shared data depending
on the users privileges. The BDR portal is deployed on the
Gridsphere 2.1 framework. Gridsphere enables developers to
quickly implement and deploy their third party portlets.
Gridsphere is a Java based JSR-168 complaint grid enabled
portlet framework, which was developed, by Jason Novotny,
Oliver Wehrens, and Michael Russel with initial funding
from the European Commissions Gridlab project and Germany’s
D-Grid initiative [B6]. For Gridsphere to allow end-users
to make use of Grid technologies, the Grid portlets Web
application, which is also develop by the Gridsphere

development team, must be installed. Grid portlets enables
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users to upload their Grid credentials that they have
obtained from GAMA and use them to access a variety of Grid
services. The BDR portal is using a Postgres database to
persist all information that is handled by a hibernate-
based persistence manager.

3.1.2 Portal Framework

The BIRN Data Repcsitory will use the GridSphere
portal framework which is similar to the IBM WebSphere
portal model in that it’s central paradigm for providing
access to resources is through a service based-

architecture. There are four main elements in the system:

Portlet Services Database
Persists P

Method Invocations | GridSphere Portal Framework

¥ ML Frangments User Interface
Portlets Action Requests (HTML From
GridSphere Servlet)

BIRN Data Repository System

Figure 3.1. Biomedical Informatics Research Network Data
Repository System Diagram
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user interface, portlets, portlet services, and the
database, see Figure 3.1.

3.1.3 Portlets

Portets define Web application components with a well
defined set of lifecycle methods much like the Java Servlet
API as well as providing a visual interface to a content of
service provider. Portlets are modular, reusable software
components that may be developed independently of the
general portal architecture and offers a specific set of
operations [B10]. The portlets generate small fragments of
html that are gathered by the portal to be combined with
any other HTML fragments from other portlets on a
particular layout view to render the page that is displayed
to the user.

3.1.4 Portlet Services

Portlet services are designed to select the functions
provided by portlets from the services with which they need
to interact with. Portlet services provide an encapsulation
of reusable business logic that may be reused by one or
more portlets [B10]. For the BIRN Data Repository to
function properly, it directly depends on eight services of

which three are newly created services: a submission
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manager, a specialized logging manager, and a download
tracking service.

3.1.5 User Interface

GridSphere provides an advanced user interface library
to support the development of portlets. However, it is not
widely accepted as a mainstream standard with the portlet
development community. When the GridSphere UI Beans are
coupled with the GridSphere’s ActionPortlet model, which is
an extension of the GenericPortlet class, it greatly
reduces the complexity for the retrieval and population of
elements in request form and responses.

3.1.6 Database

The GridSphere Framework has a native support built in
for a persistence manager service, which can be configured
to run off a variety of databases, from a simple file in
memory instance to a full stand alone Oracle server. Each
of the systems three services access the database for
storage and updating of objects. The database for the BIRN
Data Repository contains 19 application specific tables

(Figure 3.2 and Figure 3.3).
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Figure 3.2. Biomedical Informatics Research Network Data
Repository Database Schema
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Figure 3.3. Biomedical Informatics Research Network Data

Repository Database Schema

3.1.7 Overview

(continued)

The BDR portal source consists of three sub packages

(portlets,

services,

and servlets)

under package net.birn.

All these packages where created to implement the

functionality outlined in Chapter 2.
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3.1.7.1 Package net.birn.portlets.resources

.datarepository. The data repository portlets package

contains nine portlet classes: Administration,
BDRFavorites, BDRHelp, BDRLinks, DataRepository,
NewSubmission, SubmissionOverview, SubmissionViewer, and
Welcome. See Figure 3.4, 3.5, 3.6 and 3.7.

3.1.7.1.1 Administration Class. Administration is

a portlet class responsible for handling all the
administrative functions that a privileged user may need to
perform on a submission that is in the new submission
workflow. The initial view it presents to the administrator
is an overview of all submissions that are in various

stages of being processed.
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birn

portlets

resources

datarepository

NewSubmission

~CENERAL INFQ : int = O

-GENERAL _INFO_VERIFICATION :int = 1

=ACCESSION NUM _CONFIRM : int = 2

-HIGH_LEVEL !INFO : int = 3

~HIGH_LEVEL DATA : int = 4

-NON_HUMAN DATA CONFIRM : int = 5
-suybmissionmanagerservice : SubmissionManagerService
+GENERAL_DATA :int = 1

+IRB_UPLOAD COMPLETE :int = 2

+DB SELECTION COMPLETE :int = 3
+DB_UPLOAD_COMPLETE : int = 4

+USER_QUESTION : Int = §

=THANK YOU : int =« 6

-IRB_INSTRUCTIONS : int = 7

~JRB_TEMPLATE UPLOAD : int = 8

~DB INSTRUCTIONS :int = G

-D8_SELECTION : int = 10

-DB_UPLOAD : int e 11

-CURATION : int = 12

-FINAL REVIEW :int = 13

-PUBLISHED : int = 14

~INITIAL_IRB FILE COUNT :int = 1

-HIDDENFIELD _DELIMITER : String = “&split.”
~USAGE_MAX_LENGTH ! Integer = null
-SUMMARY_MAX_LENGTH : Integer = null
-ACCESSION_GENERATOR_LENGTH : Integer = auli
-ACCESSION_ASSOCIATION : String = null
-submissionservice : QldSubmissionManagerService = null
-projectsManagerService : ProjectsManagerService = null
-userinfoService : UserinformationService = null
~-forumsManagerService : ForumsManagerService = null
-submissionLog : LogManagerService = null
-simpmsgsvc : SimpleMessageService = new SimpleMessageService()
-log : Log = LegFactory.getLog(NewSubmission.class)
-projectlog : List<String> = new ArrayList<String>()

+Init{config : PortletConfig) : void

+newSubmission{event : ActionFormEvent) : void
+newSubmission(event : RenderformEvent) ; void
+newSubmissionController{event : ActionFormEvent) © woid
-startSubmission{event : ActionFormEvent) : void
-generalinfoVerification{event : ActionformEvent) : void
+accessionNumberConfirmation(event : ActionfFormEevent) : void

tmbet acvalbollc imm e dl e e faeinint s B calm P o s Mo wal o conlad

Figure 3.4. Class Diagram of the Package
net.birn.portlets.resources.datarepository (Part
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+accessionNumberiontirmation{event : Actiontormtvent) : void
~highLevellinformation{event : ActionformEvent) : void
+highLevelDatal{event : ActionFormEvent) : void
+nonHumanbDataConfirmation(event : ActionFormEvent) ; vold
+thankYou(event : ActionFermEvent) : void

+init{config : PortletConfig) : void

+recoverSubmission(event : ActionForméEvent) : void
+recoverSubmission(event : RenderformEvent) : void
-marshalSubmissionfevent : ActionFormEvent) : OldSubmission
-validateXey(event : ActionFormEvent) : Boolean

+back{event ; ActionFormEvent) : void

+renderControlier(event : RenderFormEvent) : void
+eaxitSubmission{event : ActionFormEvent) : void
+uploadimage(event : ActionformEvent) : void
+gatherGeneralinfo(event : ActionFormEvent) : void
+verifyGeneralinfo{event ; ActionformEyent) : void
+updateSubmission{event ; ActionFormEvent) ; veid
+highLevelinfolevent : ActionFormEvent) : void
+irblnstructions{event : ActionFormEvent) : void

+irbUpload(event : ActicnFormEvent) : vold

+uploader(event : ActionFormEvent) : void

+dbinstructions{event : ActionFormEvent) : void

+dbSelection(event : ActionFormEvent) : void

+dbUpload{event : RenderFormEvent) : void

+dbUpload{event : ActionFormEvent) : void

+generalinfolevent : RenderFormEvent) : vold
+verifyGeneralinfo(event : RenderFormEvent) : void
+accessionNumberConfirmation{event : RenderFormEvent) : void
+highLevellnfo(event : RenderFormEvent) : void
+highlLevelData(event ;: RenderFormEvent) | void
+nonHumanDataConfirmievent ;: RenderFormEvent) @ void
+thankYou(event : RenderFormEvent) : void

+irblnstructions(event : RenderFormEvent) : void

+irbUpload{event ! RenderFormEvent) : void

+dbinstructions{event : RenderFormEvent) : void
+dbSelection{event : RenderFormEvent) : void

+curation{event ; RenderFormEvent) : void

+finalReview(event : RenderFormEvent) : vold

+published(event : RenderFormEvent) : void
-storeSubmission{event : FormEvent, sub : OldSubmission) : OldSubmission
~updateNonHumanData(newSub : OldSubmission, val : String) : void
~-createAccessionNumber(length : Integer) : String
-setProjectListBox(event : RenderFormEvent, listBoxBean|D : String, § : OldSubmission) : void
-createProject{request : ActionRequest, newSubmission : OldSubmission) : Steing
~-writeLogToProject{sub : OldSubmission, logMsg ! List<String>) : void

BDRHelp Welcome
+init{config : PortletConfig) : void +init{config : PortletConfig) : void
+bdrHelp{event : ActionFormEvent) : vold +welcome(event : ActionFormEvent) ; void
+bdrHetplevent : RenderFormEvent) . void +welcomelevent ; RenderFormEvent) ! void

Figure 3.5. Class Diagram of the Package
net.birn.portlets.resources.datarepository {(Part 2)
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SubmissionViewer
-submissionservice : OldSubmisslonManagerService = null

+init{config : PortletConfig) : void

+viewSubmissions{event : ActionFormEvent) : void

+viewSubmissions{event : RenderFormEvent} : void

+initlconfig : PortletConfig) : veoid

-formatSubmissions(event . RenderFormEvent, sublist : Uist<OldSubmission>} : Integer

SubmissionOverview
+GENERAL DATA :int =1
+|RB_UPLOAD COMPLETE : int = 2
+DB _SELECTION COMPLETE :int = 3
+DB_UPLOAD COMPLETE: int = 4
+USER_QUESTION : int = §
~submlssionservice : QldSubmissionManagerService « nul
~-submissionlLog : LogManagerService = null
~projectlLog : List<String> = new ArrayList<5String>()
-simpmsgsve : SimpleMessageService = new SimpieMessageService()

+init(config : PortletConfig} : void
J+-submissionOverviewlevent : RenderFormEvent) : void
+submissionOverview{event : ActionFormEvent) : void
+showSubmission{event ; RenderFormEvent) | void
+recoversubmission(event ; ActionFormEvent) : void
+setAlertPage(event : ActionFormEvent) ; void
+setAlertPage(event : RenderFormEvent) | void
+setAlert(event : ActionFormEvent) : void
+clearAlert{event : ActionFormEvent) : void

Administration
-submissionservice : OldSubmissionManagerService = null
-projecisManagerService | ProjectsManagerService = null
-submissionLog : LogManagerService = null
-log : Log = LogFactory.getLog(Administration.class)
-simpmsgsvc : SimpleMessageService = new SimpleMessageService()
+init(config : PortletConfig) : void
+doAdmin{event : ActionFormEvent) : void
+recoverSubmissionAdmin{event : ActionformEvent) : void

Celasod Sabialaiinimen s MawdeolanacPancad s 4al

Figure 3.6. Class Diagram of the Package
net.birn.portlets.resources.datarepository (Part 3)
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+recoverSubmissionAdmin{event : ActionFormEvent) ; void
+viewAdmin{event : RenderformEvent) ; void
+adminViewSubmission(event : RenderFormEvent) : void
+advanceSubmission{event : ActionFormEvent) : void
+printSubmission{event : RenderformEvent) : void
+setAlertPagelevent : ActionFormEvent) : void
+setAlertPage(event : RenderFormEvent) : void
+setAlert(event @ ActionFormEvent) : void
+clearAlert{event : ActionFormEvent) : void
+clearUserAlert{event : ActionFormEvent) : void
+recomendDB(event : ActionFormEvent] : void

-writeToSubmissionLeg(sub : OldSubmission, logMsg ; List<String>) : void

DataRcpositoryPortlel2

~submissionservice ; OldSubmissionManagerService = null
-userlnfoService : UserinformationService = null
-downloadtracker : DownloadManagerService = null

+init{config : PortletConfig) : void
+showRepositorylevent : ActianFormEvent) : void
+showRepositorylevent ; RenderformEvent) : void
+searchBDRlevent : ActionFormEvent} » void
+displayResults{event : RenderFormEvent) ; void
+licenseAgreement{event : ActionFormEvent) : void
+licenseAgreement{event : RenderFormEvent) : void
+showEntry(event : ActionFormEvent) : void
+showEntryf{event : RenderFormEvent) : void
+goToDownload(event : ActionFormEvent) : vold
+goToDownload(event ; RenderFormEvent) : void
+displayError(event | RenderFormEvent) : void

BORLinks

BDRInformation

+init(config : PortletConfig) ; void

tinit(config : PortletConfig) : void +bdelinks(event ; ActionFormEvent) : void
+bdrinformation(event : ActionformEvent) : vold +bdsLinks(event : RenderFormEvent) : void

+bdrinformation{event : RenderFormEvent) : void

Figure 3.7. Class Diagram of the Package
net.birn.portlets.resources.datarepository (Part 4)

3.1.7.1.2 BDRHelp and BDRLinks Class.

BDRLinks are portlet classes that display a simple JSP file

that contains multiple links for help documentation and

important PDF files.

3.1.7.1.3 DataRepository Class.

provides the search capabilities for the BDR.
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BDRHelp and

DataRepository

The browse



feature displays a simple flat file, which is included in

the portlet. For the search concept name feature, the data
repository creates an axis Web service call to submit the

search token to the Mediator Web service. Once the action

is performed it is returned to the portal as a simplified

XML node structure. These results are then marshaled into

the node object and set as a session variable so that the

portlet can render the search results in the corresponding
ISP page.

3.1.7.1.4 NewSubmission Class. The NewSubmission

class is the main portlet for this initial release of the
BDR since one of the most important features is the
publication of new datasets. With the use of the submission
manager service to persist the provided inputs, the new
submission portlet guides the user through the steps of the
submission process from general information gathering, and
collaboration project creation.

3.1.7.1.5 SubmissionOverview and SubmissionViewer

Classes. The SubmissionOverview and SubmissionViewer is a
portlet class that uses the submission manager service to
show a general overview of all submissions that belong to
that user, displays its progression, and the current state

that it is in. The submission overview portlet allows the
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user to view a detail view of the submission, this
includes: a view of the submission progression, submission
logs, user functions like resuming the submission from the
last point the user left the workflow off at.

3.1.7.1.6 Welcome Class. Welcome is a simple

portlet class that only displays a flat text file to the
user at login.

3.1.7.2 Package net.birn.services.resources

.datarepository. The datarepository services package

contains all the main portlet services and base java
objects that are used by the system. See Figure 3.8 through

Figure 3.15.
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impt

OldSubmissionManagerServicelmpl

Dowrdoadlmp)

~msg : String = oull
-log : Log = LogFactery.getloglOldSubmissionManagerServicelmpl.class)

~pm : PersistenceManagerRdbms = null

-oid : String
-parentid : String
-creationTime : Long

+initiconfig : PortletServiceConfig) ; vold

+destroy() : void

+saveSubmission(submission : OldSubrnission) : void
+getSubmissionByld(submissionlD : String) : OldSubmission
+deleteSubmission(submission . OldSubmission) : void
+getSubmissionsByProjectMembership() ; List <OldSubmission>
+getSubmissions ByOwnerldiownerld : String) : List<OldSubmission>
-queryD8LIsticls : Class, condition ! String) : List

-queryD8(cls : Class, cendition : String) : Object
+isExistingAccessionNumber{accessionNumber : String) : Boolean
+getSubmissions( : List<OldSubmission>

~email : String
~lpAddress : 5tring
-attsibutes : Map = new HashMap(

+qetOid0 : String

+setOid(oid : 5tring) : void

+qetPacentid( . Steing

+setParentid(pareatid : String) ; void
+gerCreationTime() ; Long
+setCreationTime(creationTime : Lang) - void
+getEmail() : String

+setEmailtemail ; String) ; void
+getlpAddressy) ; String

LogManagerServicelmp!

-log : Log = LogFactory.getlog(LogManagerServicelmpl.class)
-pm : PersistenceManagerRdbms = null

+init(config : PortletServiceCandig) : void
+destroy() : void

+add{parentld : String, msg : String) : void
+getAll{parentld : String) : List<LogEntry>
+getllogEntryld : String) : LogEntry
+deleta(logld : String) : void
+deleteByParentidiparentld ; String) : void
+getMostRecent(parentid : Steing) : LogEntry
-delete(e : LogEntry} : void

-save(e : LogEntry) : void

-queryDBList(cls : Class, condition : String) : List
~queryDB(cls : Class, conditlon : String) : Object

4

+setipAddress{ipaddress : String) : void
+getAttributes( @ Map

+sctAttributes{attributes : Map) ; void
+getAttributelname ' String) : Object
+setAttributalname : String, value ; String} ¢ vold
+getAttributeNamesQ : Enumeration
+getAttributeValues() : Enumeration

I
|
r
¥
]
'
)

v

DownloadManagerServicelmp!
= LogFactory.getlon(DownloadManagerServicelmpl.class)

<<lnterface>>
LogManagerService

~pm * PersistenceManagerRdbms = null

+init{portletServiceConfig : PortletServiceConfig) : void
+destroy(Q : void

+save(newEvent : Download) : void
+delete(downloadld : String) : void

-delete(newEvent : Download) ! void
+deleteAllByParentid(parent!ld : String) : void
+getDownload(old © String) : Download
+getadi(parentld : String) : List<Oownload >

1
L}
1
1
!
t
'
1
]
]
1
i
L
[
)
I
I
1
|
I
|
|
b
'
§

Figure 3.8. Class Diagram of the

+ -

+add(logEntry : LogEntry) : void
+oetAll(parentld : String) @ List<LogEntry>
+addiparentid ; String, msg : String) : vold
+deleteflogld : String) : void
+deleteBySubmission{parentld : String) : void
+get{logEntryld : String) : LogEntry
+deleteByParentid{parentid ; String) : void
+getMostRecentiparentid : String) : LogEntry

[ '
Package

net.birn.services.resources.datarepository.impl
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I

<<interface> >

OldSubmissionManagerService
+saveSubmission(subnission : QldSubmissjon} : void
+deleteSubmission(submission : OldSubmission} ! void
+getsubmissionByld{submissioniD : String) ; OtdSubmission <
+getSubmissions8yProjectMembershipd) ! List<OldSubmission>
+getSubmissionsByOwnerid{ownerid : String) : List<OldSubmission>
+isExistingAccessionNumber(accessionNumber : String) : Boolean
+getSubmissions() ; List<OldSubmission>

b oo ———

<<interface» >
DownloadManagerService <<interfaces >
+savelnewEvent ! Download) : vold Event
+deletefdownloadld : Strings | void ;i .
+deleteAlfByParentid(parentid ! String)  vold :ggg{ggr}os;;'geo : Long
+getDownfoad{downloadid : String) : Download +getParentidl) : String
+getAlliparentld | String} ! List<Download> +getAttribatename : String) : Object

Z<interfacens >
Download

+setOidiaid : String) : void
+5etParen£ld{patergtld : String) ; vold '
+setCreationTime{creationTime ! Long) . void. e e it
+setEmaitfemail ; String) : void
+setipAddresstipAddress : String} : void
+setArtribute(name ; String, value : String} : void

Figure 3.9. Class Diagram of the Package
net.birn.services.resources.datarepository.impl (Continued)
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SubmissionManagerServiceException
+SubmissionManagerServiceException(msg : String)
+SubmissionManagerServiceException{msq : String, cause : Throwable)
+SubmissionManagerServiceException(cause : Throwable)

LogManagerServiceException
+LogManagerServiceException{msg : String)
+LogManagerServiceException{msg : String, cause : Throwable)
+LogManagerServiceException{cause ; Throwable)

DownloadManagerServiceException
+DownloadManagerServiceException(insg : String}
+DownloadManagerServiceException(msg @ String, cause : Throwable)
+DownloadManagerServiceException{cause : Throwable)

SimpleMessageService

+createErrorMessage(evt : FormEvent, text : String) : void
+createSuccessMessage(evt : FormEvent, text : String) : void

LogEntry

~logld : String
~parentld : String
~creationStamp : Long
~message : String

+getLogld( : Striag

+setLogld{logid : String) : void

+getParentid( : String

+setParentid(parentld : String) ; void
+getCreationStamp() : Long
+setCreationStamplcreationStamp : Long) : void
+getMessage() ; String

+setMessage(message : String} | void

DAQOBase

#log : Log
£pm : PersistenceManagerRdbms

#queryDB{cls ; Class, condition : String) : Object
2queryDBList(cis . Class, condition : String) : List

Figure 3.10. Class Diagram of the Package
net.birn.sexrvices.resources.datarepository.impl (Concluded)
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Document
~-documentid : String
~data : byte[]
-description ; String
~documemType : String
-size : Loag
-¢reationStamp : Long
-pame - String
~parentld
~id : String
~title : String
~extension : String

+getld]) : String

+setid(id @ String) © void

+getTitleQ : String

+setTitlettitle : String) @ void
+getExtension(} : String
+setExtension(docExtension : String) : void

+hashCodeQ : int

+getDatal : byte f} * docs +addirbDocument(doc : Document) : void
+setData(docData * byte []) : void +getDocfEEHIRO%String) : Document
+105tring() : String +tastrird{ihatedns titutionlist

+equals{o : Object) : bodlean = .

UploadEvent

~eventld : String

~timestamp ; Long

~description : String

~atteibute

~subld : String

~docs . Set<Document> = new HashSet<Document>{)
+UploadEvent()

+getfventld() : String

+setEventid(eventld . String) : void
+getSubld() : String

+setSubldisubld : String) : void
+getTimestamp() : Loag
+setTimestamp(timastamp ® Long) : void
+getDescription() : String
+setDescription{description : String) : void
+getDocs() @ Set<Document>
+setDocs(docs : Set<Document>) ; void

Node

Affiliatedinstitution

-ontalName : String

~pname : String

-url ; String
-affitlatedinstitutionlD : String
~affifiatedinstitutionld : String

-ontollD : String
~refatfonName ; String
~fieldName : String
~vilue : 5tring

+getAffitiatedinstitutionld() ; String

+getName() : String
+setNamelname ¢ Strlng) ; void
+getUrl{} : String

+setUri{url : String) © void
+toSting() : String

+setAffiliatedinstitutionld{affiliatedinstitutiontd : String) : void

-fieldType : String
=source : String
~conceptrname : String

+getOntolName{} : String
+setOntolName(ontolName : String) : void
+getOntollDy : String ™
+setOntoltD{ontolID ; String) : void

FundingSource

~fundingSourcelD : String
-sourceName ; String
-grantNumber ; String

+getfundingSourcelD) : String
+setFundingSourcelD(fundingSourcelD : String) : void
+getSourceName(} | String
+sctSourceName(sourceName : String) © void
+getGrantNumber{) : String
+setGrantNumber{grantNumber : String) : void
+toString() : String

Figure 3.11.

+getRelationName() : String
+setRelationName(relationName ¢ String) : void
+getFieldName( : String
+setfieldName(fieldName : String) : void
+getvalue() : String

+setValue(value : String) : void

+getfFieldTyped : String
+setfieldTypetfieldType ; String) : void
+getSourced . String

+setSourcel(source ; String) . void
+getConceptname(} & String
+setConceptname(conceptname : String) : void
+equals(o : Object) : boolean

+hashCode)) * int

+toString() : String

Class Diagram Of The Package

net.birn.services.resources.datarepository
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AdminAlert

-sub_id : String
~adminAtertCode : Integer
-adminAlertMessage : String
~alertTime : Long

-freeze : Boolean

+AdminAlert()

+AdminAlert(code : Integer, freeze : Boolean, msg : String)
+getSub_id( : String

+setSub_ld{sub_id : String) : void

+getAdminAlertCode( : Integer
+setAdminAlertCode(adminAlertCode : Integer) @ void
+getFreeze() : Boolean

+setfreeze(freeze : Boolean) : void
+getAdminAlertMessage(} : String
+setAdminAlertMassage(adminAlertMessage : String) ; void
+getAlertTime{) ! Long

+setAlertTimefalentTime : Long) ; void

+toString(} : String

+equals(o : Object) : boolean

+hashCode() : int

Publication
-publicationlD : String
~citation : String

-id : String Sponsor

-idType : String -
- ~sponsoriD : String
+setPublication!D{publicationlD : String) : void ~name : String

+getCitation() : String
+setCltation(citation : String) : void
+getld() : String

+setld(id : String) : void
+getldType() : String
+setidTypelidType : String} : void

+getSponsoriD{) ; String
+5etSponsorlD{sponserlD : String) : void
+getName() @ String

+setName(name : String) : void
+toString() : String

+getPublicationlD() : String
+eguals{o : Object) : bootean
+hashCode( : int

+toString(} : String

Investigator
-investigatorlD : String
-name ; String
~email ; String
+getinvestigator|DQ : String
+getName() : String
+setinvestigatoriD(investigatoriD | String) : void
+setName({name : String) : void
- [+getEmall) : String
+setEmail{email : String) : void
+toStringl) : String

Figure 3.12. Class Diagram Of The Package
net.birn.services.resources.datarepository (Continued)
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OldSubmission

-submissionld : String

-creationStamp : Long

-stage : Integer

~priority : Integer

-ownerld : String

—title : String

-summary : String

-existingProject : Boolean = false

~projectiD : String

~primaryContact : 5tring

-primaryContactEmail : String

-accessionNumber : String

~principalinvestigatar : String

-principalinvestigatortmail : String

~organization ; String

-phoneNumber : String

~sampleSize : Integer

~gender : String

-ageRangelow : Integer

~ageRangeHigh : integer

~ageRangeMetric : String

-selectedDatabase : 5tring

-alert : Boolean = false

~alertMessage : String

-usage : String

-attributes : Map = new HashMap()

-screenshot : Set<Document> = new HashSet<Document>()
~-recomendedDatabase : String

-adminAlerts : Set<AdminAlert> = new HashSet<AdminAlert>()
-representedDiagnosticGroups : Set<String> = new HashSet<String>(
-dataTypes ; Set<String> = new HashSet<5String>()

-imageTypes : Set<String> = new HashSet<String>()

-keywordList : Set<5tring> = new HashSet<String>(}

-investigatorList : Set<Investigator> = new HashSet<Investigator>()
-fundingSourcelList : Set<fundingSource> = new HashSet<FundingSource>(
-affiliatedinstitutionList ; Set<Affillatedinstitution> = new HashSet<Affiliatedinstitution>(
-sponsorlist : Set<Sponsor> = new HashSet<Sponsor>()
-publicationList : Set<Publication> = new HashSet<Publication>()
-additionalPublicationList : Set<Publication> = new HashSet<Publication>()
~irbUploads : Set<UploadEvent> = new HashSet<UploadEvent>()

+getSubmissionld( : String

+setSubmissionld(submissionid : String) : void

+getCreationStamp() : Long

+setCreationStamp{creationStamp : Long) : void

+getStage() : Integer

Figure 3.13. Class Diagram of the Class net.birn.services.
resources.datarepository.OldSubmission (Part 1)
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+getStage() : Integer

+setStage(stage : Integer) : void

+IncreaseStage() ; void

+decreaseStage() : void

+getPriority() : Intager

+setPriority(priority : Integer) : void

+getOwnerld( : String

+setOwnerld(ownerld : String) : void

+getTitle() : String

+setTitle(title : String) : void

+getSummary() : String

+setSummary(summary : String) . void
+getExistingProject() : Boolean
+5setExistingProject{existingProject : Boolean) : void
+getProjectlD() : String

+setProjectiD(projectlD : String) : void
+getPrimaryContact() : String
+setPrimaryContact(primaryContact - String) : void
+getPrimaryContactEmail( : String
+setPrimaryContactEmail(primaryContactEmail : String) : void
+getAccessionNumber() : String
+setAccessionNumber(accessionNumber : String) : void
+getPrincipalinvestigator() : String
+setPrincipalinvestigator(principallnvestigator : String) : void
+getPrincipalinvestigatorEmail() : String
+setPrincipalinvestigatorEmail(principalinvestigatorEmail : String) : vold
+getOrganization() : String
+setOrganization{organization : String) : void
+getPhoneNumber() : String
+setPhoneNumber(phoneNumber : String) : void
+getSampleSize() : Integer
+setSampleSize(sampleSize : Integer) : void
+getGender() : String

+setGender(gender : String) : void

+getAgeRangelow() : Integer
+setAgeRangelow(ageRangelow : Integer) : void
+getAgeRangeHigh() : Integer
+setAgeRangeHigh{ageRangeHigh : Integer) : void
+setAgeRangeMetric(ageRangeMetric : String) : void
+getSelectedDatabase(} : String
+setSelectedDatabase(selectedDatabase : String) : void
+getAlert() : Boolean

+setAlert(alert : Boolean) : void

+getAlertMessage() : String
+setAlertMessage(alertMessage : String) : void
+getScreenshot() : Set<Document>
+setScreanshot(screenshot : Set<Document>) : void

e dMaaads maah o oMo,

Figure 3.14. Class Diagram of the Class net.birn.services.
resources.datarepository.0ldSubmission (Part 2)
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+setScreenshot(screenshot : Set<Document>) : void
+getRacomendeadDatabase() : String ‘
+setRecomendedDatabase{recomendedDatabase : String) : void
+getAdminAlerts( ; Set<AdminAlert>
+setAdminAlerts(adminAlerts : Set<AdminAlert>) : void
+addAdminAlert(adminAlert : AdminAlert) : void
+removeAdminAlertitimestamp : String) : void

+isFrozen() : Boolean

+hasAlert{code ! Integer) : Boolean
+getRepresentedDiagnosticGroups() : Set<String>
+setRepresentedDiagnosticGroups(representedDiagnosticGroups : Set<String>) : void
+addToRepresentedDiagnosticGroups(dg : String) : void
+removeFromRepresentedDiagnosticGroups(dg : String) : void
+getDataTypes() : Set<5String>

+setDataTypes{dataTypes : Set<String>) : void
+addToDataTypes{dt : String) : void
+removeFromDataTypes(dt : String) : void

+getimageTypes() : Set<5tring>

+setimageTypes(imageTypes : Set<String>) : void
+addToimageTypes it : String) : void
+removeFromlmageTypes(it : String) : void
+getKeywordList() : Set<String>

+setKeywardList(keywordList : Set<String>) : void
+clearKaywordList() : void

+removeFromKeywordList{oldword : 5tring) : void
+addToKeywordList(keyword : String) : void

+getUsage() : String

+setUsage(usage : String) : void

+getAttributes() : Map

+setAttributes(attributes : Map) : void

+getAttribute(name : String) : Object

+setAttribute(name : String, value : String) : void
+getAttributeNames( : Enumeration

+getAttributeValues() : Enumeration

+getinvestigatorList() : Set<Investigator>
+setlnvestigatorList{investigatorList : Set<investigator>) : void
+addlnvestigatior(inv : Investigator) : void
+deletelnvestigator{name : String, email : String) : void
+getFundingSourcelist() : Set<FundingSource>
+setfundingSourcelist{fundingSourcelist : Set<FundingSource>) : void
+addFundingSource(fs : FundingSource) : void
+deleteFundingSource{name : String, number : String) : void
+getAffiliatedinstitutionlist() : Set<Affiliatedinstitution>
+setAffiliatedinstitutionList(affiliatedInstitutionList : Set<Affiliatedinstitution>) : void
+addAffiliatedinstitution(al : Affiliatedinstitution) : void
Figure 3.15. Class Diagram of the Class net.birn.services.

resources.datarepository.0ldSubmission (Part 3)
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+setAffiliatedinstitutionList(affiliatedinstitutionList : Set<Affiliatedinstitution>) : void
+addAffiliatedinstitution(ai ; Affiliatedinstitution) : void
+deleteAffiliatedinstitution(name : String, url : String) : void
+getSponsorlist() : Set<Sponsor>

+setSponsorList(sponsorlist : Set<Sponsor>) : void

+addSponsor(s : Sponsor) ; void

+deleteSponsor(name : String) : void

+getAgeRangeMetric() : String

+getPublicationlist() : Set<Publication>

+setPublicationList{publicationList : Set <Publication>) ; void
+addPublication(pub : Publication) : void

+deletePublication{citation : String, id : String, type : String) : void
+getAdditionalPublicationList() : Set<Publication>
-+setAdditionalPublicationList(additionalPublicationList : Set<Publication>) ; void
+addAdditionalPublicationList(pub : Publication} : void

+deleteAdditional PublicationList(citation : String, id : String, type : String) : void
+getirbUploads() ; Set<UploadEvent>

+setirbUploads(irbUploads : Set<UploadEvent>) : void

+addUploadEvent{ue : UploadEvent) : void
+getUploadEvent(uploadEventTimeStamp : String) : UploadEvent
+getMostRecentUploadEvent() : UploadEvent

+equals(o : Object) : boolean

+hashCode() : int

+toString() : String

Figure 3.16. Class Diagram of the Class net.birn.services.
resources.datarepository.0ldSubmission (Part 4)

3.1.7.2.1 SubmissionManagerService Interface.

SubmissionManagerService is the interface to the
net.birn.services.resources.datarepository.impl.Submission
ManagerServicelmpl implementation of the submission data
access object, which utilized the Gridsphere persistence
manager to access the BDR database.

3.1.7.2.2 0OldSubmission Class. This is the main

object class which is used by the submission workflow and
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administration to represent a current submission in
progress. AffiliatedInstitution, Publication, Sponsor,
Investigator, FundingSource are all sub-component objects,
which are mainly kept as a list in the submission object.
The UploadEvent class is used to categorize each individual
IRB upload event other than containing some basic
descriptive information. It also contains a list of the
Document type. Each of these entries represents an
individual document and its data.

3.1.7.2.3 Node Class. The Node object is a

generic class that was created to hold the query results
from the axis call to the Mediator Web services. When
search capabilities where extracted from the system into
another project, this code become inactive and is currently
legacy code.

3.1.7.3 Package net.birn.servlets.bdr. BDRFileSerxvlet

is a servlet, which enables the user or administrator to
download a file directly from the database just as if it

where on the servers file system.
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CHAPTER FOUR

QUALITY ASSURANCE AND TESTING

4.1 Introduction

Software quality assurance encompasses the monitoring
and improvement of the quality of and adherence to software
product standards, processes, and procedures. This
particular section focused on using software testing to

evaluate the fulfillment of requirements of the system.

4,2 Unit Testing

Unit tests are the first step of the software testing
process. It is a procedure used to validate that the

individual units of the source code are working properly.

Table 4.1. Report of Bicmedical Informatics Research
Network Data Repository Unit Test

Category Test objective Source Code Result

Hibernate XML validation Hibernate.properties Pass
configuratien | based on
corresponding

DTD.

Java bean Properties net.birn.services.resources. | Pass
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Classes getter and datarepository package
setters
Validation Performs net.birn.services.resources. | Pass
Classes correct utilities.validation package
validation
tasks and
throws
exception on
failures.
Portlet XML validation, | net.binr.protlets.resources. | Pass
configuration | correct datarepository
installation package and portlet.xml
and rendering
‘of the portlets
when deployed
to Gridshpere
JSP page Page content is | All jsp pages included under | Pass
displayed webapp/jsp directory and all
correctly of its sub-directories.
Links working
&s expected
Servlet Sends a file to | BDRFileServlet.java Pass

the browser via

http
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4.3 Integration Test

Most of the functionalities in BDR are provided by
integration of some of the individual components. Due to
abundance of input from the client on the user interface of
the BIRN Data Repository a black-box top-down method was
adopted for the integration testing of features. The test
report is shown in the table below. The integrated
components with the tested functions are listed. All the

integration tests where completed successfully.

Table 4.2. Report of Biomedical Informatics Research
Network Data Repository Integration Test

Test Components Test Objective Result
Submission Handles all data accesses to the database Pass
Manager Service for a particular submission object.

Collaboration Create a new collaboration project space, Pass
functicnality access existing list of BIRN projects;

modify attributes and properties of the

project.
Submission Displays the correct jsp file in the Pass
workflow required specific order of the workflow
rendering process,
BDR File Servlet | Sends a buffered byte stream to the Pass

browser as a file
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This section tests the whole system that is created by

4.4 System Test

integrating all the components to fulfill all the

functionalities of the BDR. These functions include: All

the functions are tested and passed successfully,

in the following table.

as shown

Table 4.3. Report of Biomedical Informatics Research
Network Data Repository System Test for User Functions

System test for Data Contributor and Data Consumer functions

Function Test objective Result
Creating User Correct configuration for integration Pass
with existing GAMA web services
Create Correct configuration and integration Pass
Submission with existing SRB, correct workflow, and
error handling
Search by Correct implementation, configuration Pass
Concept Name and integration with mediator web
services.
Upload IRB Fulfill requirements of uploading Pass
Documentation corresponding IRB documentation and
information when human derived data is
present
Leave Feedback Communicate user experiences to the BDR Pass

102




administrators for suggestions on

improved functionality

Cbtain Help View Help topics that have been compiled | Pass
together
Accept the When a guest user clicks on a download Pass
“Terms of Use” button for a entry they are presented a
agreement simple form to accept the terms of use
to continue to the download
Browse BDR View a comprehensive listing of the data | Pass
Entries sets that have been published toc the

BIRN Data Repository

Table 4.4. Report for Systems Test for Administrative

Functions

System tests for Administrative functions and shared Data contributor

functions
Function Test Objective Result
Create Message Create simple notification for the Pass
Correspondence data contributor
Control Submission Clear system notifications of data Pass
Status contributor actions; remove locking

to allow movement of submission
Control submission Advance a submission to next stage Pass
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progression

or back to the proceeding stage of

subnmission workflow

View BDR Submission

View a comprehensive report of all

the information provided by the data

contributor
View Detailed View detailed information from a Pass
Information from a completed stage
stage
View Overall View a graphical representation in Pass
Submission Progress the Admin - submission specific
overview page of the progress of the
submission through the workflow
View Uploaded IRB View a summary of the documents Pass
Documentation uploaded by the data contributor in
the Admin submission specific
overview and download these
documents to view the content
View message View messages that have been created | Pass
Correspondence by the data contributor
Publish Data Make the submission available to the | Pass

Submission

public for viewing and download
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4.5 Test Samples
In this section, samples of test cases are shown
individually.

4.5.1 Creation of Biomedical Informatics Research Network
Data Repository Submission

1. Click the ‘Create Submission’ sub tab
2. In the Create Submission portlet click the ‘Begin

New Submission’ button (Figure 4.1).
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Figure 4.1. Launch Page For Beginning A New Submission
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3. Enter submission title, description, and primary

contact information. If the data is related to an
existing project please select the ‘yes’ radio
button the project from the drop down menu (Figure
4.2). Check the checkbox to indicate that the terms
and conditions have been reviewed, and then click

the Next button.
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InstCaone PagaTiol 7}

Plaase provide submission title, study description, keywords that describe your data, and agree to the terms and
tequirements outlined in the BDR Data Contributor’s Agreement. You may also designate sormeone else as @ Primary.
Contact.

* Required Fields

= Submission Title: [
= Study Description / Abstract {Maximum of 5000 characters):

WA

Keyiwords:
» Select ot least 3 keywords that best describe your data:
Which dictionary would you like to use? { BIRNLex #37

Search i
Keywords: l

Note: Please wait while the ontology loads
Unge |

(RING-phenylisopropyladenosine @,
1 1-dehydro-Lthramboxane B2
129

129P1/Re) CESEI
12993/

s e
12994 RIRK)
12051 /Svim)

12956 /SvEvTac
129T2/SvEms te M)

o

Con't see all of the keywords you like? Add more of your own, <( Add

Name of Contributing
Investigator:

Laurence Bohannan

E-mail of Contributing
Investigator:
Institutlon/Organization: UCSD BIRN-CC -
Phone Number: 858 822-0718
Name of Primary

Contact

{(if dilferent from [
Contrlbuting = -0 - - T s T T -t - T
Investigator):

bohannan@ncminucsd.edu

Primary Contact e-mail: l

* Is this study related to an existing submission or BIRN project? (if "Yes' please select the project from the list below)

Onos QYes’ e

o g e W ik b w = e W1 s v e

Figure 4.2. Launch New Submission
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4. The system verifies that the information you have

provided is correct (Figure 4.3).

Please verify the Information you have provided for accuracy. To make changes, click Edit Information. Once you have verfied the Information, dick
Launch Submission to procesd.

* Required Fields
riNew, Submission Information Verification:]
Subnission Titke: This (s the example submission title
Study Description / Abstract:

The s the exampie Descripion it can be very tong in length.

Keywords: lasula
C3Hed/Fe)
Anterior ascending limb of aters! suleus
Alveus
Accessory medullary lamina
Taxon
Pericentral nucleus of inferior colliculus

Contributing lavestigator: Laurénce Bohannan
Contributing Investigator e-moall: boihani01@vahco.com
Organization: Bim CC
Fhone Number:
Primary Contact: John Doe
Primary Contact e-mail: john@rest.com:
Related to an existing BIRN project: No

EdR Information | Launch Submission |

Figure 4.3. High Level Information Verification

5. The new submission portlet creates a collaborative
workspace and displays to the user a uniquely
created accession number. The new BDR submission has
been launched to proceed click ‘Continue’ (Figure

4.4).
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5 el W e Bl 1on )

This Is the example submission title

You have successfutiy Initiated sharing your data through the BIRN Data Repository (B0R}.

Your submission has been assigned the folfowing BDR Accession Number, which will be used to identlfy your data within the BDR and when used by
others:

2008-20R-QTOTD

You, and if specified, your Primary Contace, will receive an e?mail acknewledging your recent activity and your BDR Portal Acoount(s) will be updated under
My Submissions.

To resurme your submission at a later time, you, or your specified Primary Contact [who may naw take over Lhis submission from thelr own BDR Portal
Account] may return to the 8DR Ptm.:l 1o login. Once fogged in, under My Submisslons, dick on this submission. In the Submission Specific
Overview wi choose Conti bmisgion, on the right panel, to resume. Detailed Instructions are available for additional guidance, in the
left parel of Create Submission,

Whats Next?
Please Describe Your Data in the following pages.

Exit Continue }

Figure 4.4. Accession Number Confirmation

4.5.2 Upload of Internal Review Board Documents

1. View IRB Instructions and then move to next page.

2. Enter the description.

3. Enter multiple files to be uploaded to the BDR.
Select the file location in the Browse button, the
extension from the option menu, and the title for
each entry (Figure 4.5).

4. Click the submit button (Figure 4.6).
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{Iﬂﬂl uakfons:

1. Under Documentation Upload, please Provids: a description of the file{s) to be upicaded, titte,fle type, and fite, Click on Add More Flles to toad
additionat files under the same description; then click on. Submit to send them to the BOR.

2. Repeat step 1, for additional files) under a different deseription, as neaded.
3. When-ALL the necessary files for 1R8 approval have been submitted and your documentation is complete, click en Notify BOR of Comppletion.

8
i

. R R TS [EiExTRels e tha - N
[reis is fite one Jtext =] [usersflaurencebohannar _Browse...
[Thisis fie wo pdl =} [jusers/laurencebohannar_Browse... |
[This is fite three

{oot =} [tusersraurencebohaanar_Browse.., |

Add More Files « Remove

There are currently no saved enteies,

B Tt

&'n:kl

Netify BOR of Completion |

Figure 4.5. Internal Review Board Upload Before Submit
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1. Under Documentation Upload, please Provide: a discription of the hle(s) to be uplsaded, titlefite type, and file. Click on Add Mere #lles to load
additional files under the same description; then click on Submit to send them Lo the BOR!

2. Repeat step 1, for additional fle(s) under a different description, as needed.

3. When ALL the necessary files for IRB apgroval have been submitted and your documentation is complete, click on Notify BDR of Camppletion,

Add #ore Files - Remgve

Submit [
foabmlited Documentation:) — e —

This s file one pat

N
This ts file four tift (B
This is fite three Ipeg ‘g, t‘-’
Lk
Back | Ext | Notiy BOR of Completion |

Figure 4.6. After Completion of the Internal Review Board
Document Upload, this is Displayed

4.5.3 Error Handling

There are three main types of errors that can occur in
the BIRN Data Repository; uncompleted required field,
invalid input, and improperly formatted inputs. All user-

supplied fields may undergo any sort of combination of
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error handling for the three previous cases; all error
handling is preformed on the server. For simplicity the
three examples, one for each case of error handling, are
shown below.

4.5.3.1 Required Field Error Handling - Launch New

Submission. When a field that is required does not contain

Please provide submission title, study description, keywords that describe your data, and read the Data Contributor's Agreement. You may atso
designate someone else a3 a Primary Contact.
= Required Fields

= Submission Title: [
* Study Descripion / Abstract (Maximum of 5000 characters):

»{K:,n'.uda.

“ Selett ot lenst 3 keywords that best deséribe your data:
Which dictionary would you like to use? | BIRNLex |
Search Keywords: |

Saead);
Abducens nerve fibers
Abducens nucleus

Accessory medullary laminy
Accessory nerve fiber bundle
Alveus

Amaniota

Amygdala

Angular gyrus

Annectant gyrus

Anterior ascending fimb of lateral Sulcus W

Add »>
<< Remove I

et

Don't gee all of the keywords you like? Add more of your own. i Add l

Figure 4.7. Error Handling on a Required Field, Submission
Title
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any value, an error message is set for the next page
rendering See Figure 4.7.

4.5.3.2 Invalid Input Error Handling - Launch New

Submission. When an illegal character is entered as the

value of a text field, an error is not reported to the
user, instead a cleaning method strips out the illegal
characfers and enters it in the equivalent HTML code for
that corresponding character. This improves the security of
the system without compromising the usability; in the
following example a simple JavaScript insertion
demonstrates this feature (Figure 4.8). The string is

displayed correctly on the following information

Pigase provide submission title, study description, keywords that describe your dita, and read the Datna Contributor's Agreament, You may also
designate someone else a5 a Primary Contact.
* Required Fields

* Submisslon Title: [<smpt typea“text/javascript® > alert(‘hellp'); </scripts>
* Study Descripion / Abstract {Moximum of 4976 characters):
IThis is the description.

[rer, e ]

Figure 4.8. Invalid Input - Launch New Submission
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verification page

encoded to display correctly the HTML characters

4.10).

(Figure 4.9),

however the string is

(Figure

Please verfy the Inforntation you have provided for accuracy, To make changes, cick Edit Information, Once you have verified the information, click
Launch Submisalon Lo proceed,
* Regulred Fields

{New, Submission Information Verification :h—
Submission Tithe:

Study Description / Abstract:
This is the description,
' "Keywords:

Contributing lnvestigator:
Contributing Investigater e-mail:
Qrganization:

Phone Number:

Primary Contact:

Primary Contact e-mall:

Related Lo an existing BIRN project:

2 <seript type="text/favastript™ s alert{helle'); </script>

Alveus
Amniocta
Amygdala

Laurence Behannan
bonannan@nemir.ucsd.edu
UCSD BIRN-CC

858 822-0718

Edit Information I

Launch Sudmission [

Figure 4.9.
Verification

Invalid Input - New Submission

114

Information



mailto:bohannan@ncmlr.ucsd.edu

<fieldset><legend>New Submission Information Verifiction:</legend>
<table class="portlet-frame">
<tr class="portlet-section-alternate”>
<td style="width:2e%" align="right">Submission Title</td>
<td><span dir="ltr" class="portlet-msg-info">&lt;script type="text/javascript'fgt;
alert('hello’); &lt;/scriptigt;</sgan></td>
</tr>

Figure 4.10. Source Code for the Submission Title Section
of the Table Figure 4.9

4.5.3.3 Improperly Formatted Error Handling -~ Launch

Submission. When a string value is entered as a value but

does not conform to a specific pattern, an error message
will be displayed. For instance, the in email field, the
string value must strictly adhere to a set pattern (Figure

4,11 and Figure 4.12).

Name of Contributing

Investigater: Laureace Bahannan } i
E-mail of Contributing

Investigator: bohannan@aocmir.ucsd.edu

Organization: UCSD BIRN-CC ~

Phone Number: 858 822-0718

Naeve of Primary Contact _

(It different than Contributing ]

Invastigator):

Primary Contact e-mall: [rest@@rest com

Figure 4.11. Improperly Formatted - Launch Submission with
Malformed Email Value
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ucsd.edu

PLeASE PROVIDE A PRGPER EMAIL ADDRESS.

Inginictions: Page:1:08.7]

‘Please provide submission title, study description, keywords that describe your data, and read the Data Contributor's Agreement, You may aiso
designate someone else as a Primary Contact,
* Reguired Flelds

Figure 4.12. Improperly Formatted - Launch Submission with
Error Message
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CHAPTER FIVE

MAINTENANCE AND USER MANUAL

5.1 Maintenance Manual

This section contains all the structures and
directories of files including source code, object codes as
well as documentations. It also contains instructions on
how to build and reinstall the socftware.

5.1.1 Directory Organization

Under the BDR directory, the file system structure
adheres to the typical Gridsphere project model. There are
two build files (build.properties and build.xml) and three
subdirectories (lib, src, and webapp):

1. /src: This directory contains all the Java source code
that generates the portlets, servlets and other Java
classes that are unique to BDR.

2. /lib: This is the general package library that
contains all nonstandard required jars that are not
contained in any other packages. There is usually only
four files in this directory all of which are required
for axis Web service calls.

3. /webapps: This directory contains several sub

directories, most of these directories (html,
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javascript, and pdf) contain just flat files, the /jsp
sub directory contalns all the jsp files of the
package. The WEB-INF sub directory contains all the
necessary files to configure the portlet to run on the
Gridsphere framework and the Gridsphere persistence
manager service, which utilizes hibernate.

5.1.2 Installing and Re-Compiling of the

Biomedical Informatics Research Network Data
Repository Portal on a Tomcat Server

The BDR portal does not adhere to the typical
preferred method of installation for portlets, deployable
WAR files, due to the extensive dependencies of the portal
on other portlets and middleware. These installation
instructions assume the user has already installed a
functional GAMA Web service, SRB server, and Postgres
database. The installation of these systems goes beyond the
scope of this document. In order to install the BDR portal
it must be deployed along with the Gridsphere 2.1.X portal
framework with several other portlet packages and run
within a servlet container. This section will describe
using Tomcat 5.5 as the execution environment. Deploying to
other servlet containers will be specific to each
container. Please refer to the user manual for your

particular servlet container of choice.
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. Downlcocad the most recent version of Tomcat 5.5, for
this installation we are using‘5.5.26. Also download
the corresponding JDK 1.4 compatibility pack for
installation.

. Unpack both of these packages to your Tomcat home
directory, and set environmental variable for
CATALINA_HOME to the correct path.

. Checkout the most recent release of GS 2.1.X from the
Gridsphere SVN server to a separate directory, since
this is the source it doesn’t have to be a Tomcat
subdirectory. This will be referred to as GS _HOME in
the rest of the instructions

(https://svn.gridsphere.org/gridsphere/branches/GRIDSP

HERE 2 1 X/)

. Create a subdirectory under GS_HOME named “projects”.

. Checkout the most recent release of Gridportlets 1.2.X
from the Gridsphere SVN server to a newly created sub

directory of the GS_HOME/projects directory.

(https://svn.gridsphere.org/gridportlets/branches/GRID

PORTLETS 1 2/)

. Repeat the previous step of downlocading the package
and placing it in a newly created sub directory under

GS_HOME/projects. Perform this step for each portlet
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package: gama, birnsiteinfo, srbportlets, bluesquid,
bdr, and bdrportal.

7. If using anything other than the default hibernate
HSQL rational database system (ie. Postgres) go ahead
and create a user and an empty database. Make sure the
user has appropriate rights to access the database.
Edit the corresponding hibernate.properties files in
Gridsphere and each project to use the appropriate
database JDBC jar file combination.

8. Once all packages have been placed under the
GS_HOME/projects directory in their corresponding sub-
directories we can begin to build the project. This is
done by going to the GS HOME directory and issuing the
command “ant install.”

9. Repeat this step for each portlet package in the
projects directory in the following order:
Gridportlets, BIRNsite Info, GAMA, SRB portlets,
bluesquid, and BDR. The last package to be installed
is that of the BDR portal. To do this, type the
command “ant deploy-bdrportal.”

10. Startup your servlet container and point your
browser to http://<IPaddress>:<port>/gridsphere

/gridsphere, there you will see the initial account
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creation page for the administrator to create an admin

account if the database had no entries in it.

5.2 User Manual
This section contains the user manual to guide the

user to use the service properly.

5.2.1 Browsing Blomedical Informatics Research Network Data
Repository Entries

The browse function of the BDR is exposed to the

public; this 1s available through the ‘Browse BDR’ sub tab.

- - - 1 o - el
BIRN oyoa serdirnd s gy
DATA REF‘DS”’DW 3 Welcoma, Lautence
e TG na 33 Bohanna
}SDR ' Collaboration ]Td N Administration 3t Accounts . Help \(_'A hlﬁw‘h& :-;d anaan
LyAmounthy i mmimtemmmgﬁ,&yy Profils v Help ; Admin- g eeifadoy” G ¥ R . . S D |
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The BDR s a suslalnable archive of data generated by the biomedical reseprch community. Data housed in the
mmmm BOR are availodle for sharing and exchange. Blomedica! imaging dala from humans and ani:nal modeis are the

oo ST primary dats type avallable with a minimal set of descriptive metadata, and In some cases, assoctsted clinical,
genetic, or other blomedical data. Data are avallable through BDR resources including o variety of searchable
aatabases along with arehived downloads. Future BOR releases will dllow data discovery vid d concept-2ased
query interface,

NS AN
Functign BIRN Neuroimaging
Calibratiea Study Phase Il

(fod

All data are freely avallable te the public with the prevision of an active e-mail address 3nd deceptance of the
standard BDR D312 Use Agreement; Lhis agreement will be required prior to data download. To bypass this
requirement In the future when using this cevice, please enable cookles, which will save your original
acceptance of the Agreement; or creata your own personalized BOR Purlal Arcount, where these provislions ara
agreed o At account registration,

This s a test upgrade
submussion

This is the title

BDR Demo Submission

@O OO0

Pledse consider sharlng your own data, or data resylting from, your usg of downloaded data, thraugh the BOR to
extend and strengthen this collaborative envirenment.

Completed

ARy

You have no :omp-eled Submlsssons

BIRN DATA REPOSITORY SOURCES:
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RCURRERTLY AVAILABLE DATA FROM BIRN-CNABLED COLLABORATIONS:

-
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Figure 5.1. Default View of the Browse Biomedical
Informatics Research Network Data Repository Page
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The user can click on the ‘plus’ icon next to the bold text
‘Currently Available Data From BIRN-enabled Collaborations’
(Figure 5.1).

This action will expand the list of all the title and
descriptions of the datasets that are currently available
to the public. By clicking on the title of a dataset of
interest, this directs the user to a data description page
for that particular BRIN Data Repository entry (Figure

5.2).
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This 15 the tite aiceptance of the Agreement; or create your own personalized BOR Portal Aucount, where thess provisions are
agread to st account registration,

BOR Demo Submissicn Please cansider sharing your own data, or data resuiting from your use of downloaded data, through the BOR to
extend and strengthen this collaborative eavironment.

Comptete

mm wﬁ BIRN DATA REPOSITORY SOURCES:

You have no completed Submissians.

@ CURRENTLY AVAILABLE DATA FROM BIRN-ENABLED COLLABORATIONS:

Function BIRN Neurmmng"!g Cahbraxicn Sty Phase 31 Techru nog\wl advances In functional and structucdl

ging have dthe b dical ] { neuropsy Ie titness. The tremendous
) T and prognostic capagilities and in treatment of
neuropsychlatdc lliness has a... Morg
MRM Reeler Mouse Male and female aduk WT, h ygous, and ygous mutant Reln mice {Jackson
Laboratory, Bar Harbor, Maine, USA) were used for this study. The anlmals were approxi y 5 months of age
at the time of | tigation. In lon for hology studies, mice were anesthetized with 100 mg/kg...

More

Human Functional MR] dain: Traveling subjects siudy. The Function BIRN Phase T Traveling Subjects Dataset
Mudes ﬂve sub]ects who Lrave!ad lhe country and were |rnaged twice at each of ten me\ sue on successlve

Figure 5.2. Expanded View of Browse Biomedical Informatics
Research Network Data Repository Page

The user can then view the various information for
that entry: description, a figure (if provided), accession
number, technical contact, recommended usages,
investigators and contributors, affiliated institutions,

publications, and associated funding sources/grant numbers.
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Captiont BOLD ac:nva:io leILcG working ecw task prformance
Accoasion Humber: 2008-80R-6QF87
Tochnica! Contact: Dingying Wel (dywel ®*AT® ucl.edu)

Recommendad Usaga: image data 1s provided in Niftl-1 format which con be read by most image viewing and
andlysis softweare packnges, Related demographi¢ and ¢linical doto can be queried In & detalled manner through
the fBIRN HID and/ar down'oaded as & comma separate variable file for Import Into dny standard program that
reads text Mes, Behoviorel date Is avaliabie as downlosded with relfoted fMRI Image files and are provided in o
text feemat. Related dotumentation for al data will be available for downlead.

Investigators and Contributors: Christine Fennema {Contributing Investigsatar} (1), Ron Kiklnis, M.D.[2] ,
Gregory McCarthy, Pn.D.[null] , Aysenll Belger, Ph,Du[null] , Bruce Rosen, M.0,, Ph.D.[4]) , Gzry H. Glover,
Ph.D.{5] , Arthur W, Toga, Ph.D.(6] . Gregory G. Brown, Ph.D.{7] , Danlet S, Oleary, Ph.D.(8] , Judy Ford,
Ph.O[11], Xelvin ©. Um, M.D.[5) , Steven Potkin, M.0.[12)

Affilisted Institutions:

1, UCso
2, Brigham ang Womens Hospital
3. Duke University/University of North Carolina
A, Massachuserts Gereral Hospital
S, Stanford University
6. Untversity of Callfarnia, Los Angetes
2. University of Callfornla, San Diego
8. Uaiversity of lowa
9. University of Minrestla

10, University of New Mexico

11. Ya'e University

12. Unlversity of Californ’a, Irvine

primary Publications/Origina) Articies:

@ Friedman L, Stern H, Brown GG, Matnalon OH, Turner J, Glover GH, Gollub RL, Laurielio J, Um KO,
Cannon T, Greve DN, Bockhoit H), Belger A, Mueller B, Doty M), He 3, Wells W, Smyth P, Pieper §, Kim S,
Xubickl M, Vange) M, Potkin SG. Test-retest and between-site reflabliity In 8 multicenter fMR] study, Hum
Braln Mapp. 2007 Jul 17,

Funding Sourcest/ Grant Numbers: NIH / NCRR: U24-RR(21992

Figure 5.3. Download Button Located at the Bottom of the
Detailed View of a Published Submission
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5.2.2 Downloading Data Sets

Once a dataset of interest has been found the user can
download the corresponding datasets that are represented by
the BDR entry. At the bottom and top of each individual
entry page the user will find a download button. Click the
download button (Figure 5.3).

Logged in users:
* This download button will lead directly to the
corresponding link that will provide the data (Figure

5.4).
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Figure 5.4. View of a Typical Resource Link That Would be
Provided by the Biomedical Informatics Research Network
Data Repository

New Guest Users:

* This download button will lead to a license agreement
page, the user may then review the BIRN Data Use
Agreement. The user must click the ‘I Agree’ checkbox
and supply an email to precede any further. The user
may supply their name, institution, and purpose for
download, but these are only optional fields (Figure

5.5).

126



R T
W »
BIRNDATA REF'D WURYE‘EQ £ ‘,E’Ea ;

e . R0t P: Tﬂ:{nmﬁ

rLogm H Request An Account ” Reset Password_l Browse BDR‘ Help ="

All data-are freely avaitable to the pudlic with the pravislon of an actlve e~mall address and acceptance of the
standard BDR Data Use Agreement. Please consider sharing your own data, or data resuiting from your use
of downfoaded data, through the 80R to extend and strengthen this collaborative environment.

Ogtianal If you would like to provide information that would help the BOR track the usage of these data,
please provide the optional information below. The required Information vl only be used in accordance with-
. the Privacy Policy.

First Nama: T

Last Name:

| Institutfon: I

Briefty describe your
interest in using these
data:

Required: »

E-Malh* .

BDR Data Use Agreement: (PDF Format)

Data Use Agreement

This decument outlines the provisions of a non-exclusive license for use of data shared through the
Biomedical Informatics Research Network (BIRN} Data Repository {BDR}. In line with one of the unigue
aspects of BIRN, the goal of the BDR is to make data originally acquired with investigator-specific interest
avallable te the community for further study. A data are freely available to the public with the provision of
an active e-mail address and acteptance of this standard BOR Data Use Agreement, All Users are
encouraged to consider sharlng resuitant data through the BDR to extend and strengthen this callaborative
environmant.

o

- . - . PR - - .. - .. .

0O «1 have read, understand, ang agree to the terms and requirements outlined In the BDR Data Use
Agreement.

Rote: To bypass this requirement in the future when using this device, please enable cocokies, which will save

your eriginal acceptance of the Agreement; or ¢reate your own personalized BOR Portal Account, where these
provisions-are agreed to at account registration.

(o)

BIRN Data Repository @

.,

oo

o2 geed B sphere L poned
Privacy | Terms of Use | Report a Probiem | Feecback e poweid by gridsp O, —t

Figure 5.5. Download Information Form Page
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* Once the required fields have been completed, click
the download button to be directed to the link that
will provide the data.

Returning Guest Users:

* This download button will lead directly to the
corresponding link that will provide the data.
However, 1f the user has recently removed the cookies
present on their computer they must complete the
license agreement section of the download steps again.

5.2.3 Creating a User

In the case of when an external individual who wants
to share with the BIRN Data Repository some data that they
have obtained from an unaffiliated study and does not have
an existing account with BIRN or on the BIRN Data
Repository, they must first create a BIRN Data Repository
user account prior to submitting any data. The first step
is to go to the “Request an Account” tab off of the

portal’s main login page (Figure 5.6).
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FLB&TI‘]“‘ Request in Account: § Reset Passwondj Browse BDR ;

Welcome to the BIRN Data Repository Portal User
The BIRN (www.nbirn.net} announces the new release of its Data Repository using Name
the Gridsphere Portal. Password

Browse the Repository via the Browse BDR tab! Data are available through BDR A .
resources Including a varlety of searchable databases alang with archived L} Remembe: my login
downlioads. Future BDR releases will allow data discovery via d concept-based

query intetface. Login [

We.encourage you to learn about the functionality of the new Portal environment
by requesting an account (select the tab above) and exploring the Interface and
documentation provided. Resources Lo assist in data sharing and ontological
development are avallable thirough existing Progeam Anncuncements for potential
BOR contributors.

As we continue 1o work on and improve the site, we appreclate your patlence and
encourage your feedback.

Please contact us with your questions and concerns: BDR Director Christine
Fennema-Notestine, Ph.D., and Submissions Coordinator Andre2 Arnaud at
BDR _info@nbirn.net,

e,

t o°
®2 powored by gridsphere O, o jsateain S,

Figure 5.6. Default View of the Portal to a User Who is Not
Logged In

Privacy | Terms of Use | Report a Problem | Feecback

This will lead to a form that allows the unregistered
user to enter the required information that is needed by

the system to create a new account (Figure 5.7).
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B I RN DATA REFUE;;;&I%‘” ‘ &

=i st m'\ﬂﬁuﬂi‘ﬂllm‘m €3

"Reqvest An Amnr]fnem Passwarﬂj Browse BOR § Help s

Please enter the following information. Items marked with * are required.

First Name * {Laurence |
Last Name = ,Bohannan
1| Email Address = I:esll:}dr@grrm.il.com
"l Institution/rganization * fucsp ;
i Desired username * | testbdr ¢
: Street Line 1 = 9500 Gliman Dr

i
Street Line 2 {

1
City * {LaJolla }
State = |ca J
Postal Code * [o2039 ) |
-Country * iusx\ o J{
Work telephone * |555-5555 |
Briefly describe- your interast In using
the portal *
Briefly describe your Interest in using the portal = (Maximum of 250 characters):
testing

"

BIRN Data Repository @ :
Data Use Agreament H
t

This document outlines the provisions of a non-exclusive license for use of data shared through the Biomedical. i
Informatics Research Network (BIRN) Data Repositary (BDR), In line with one of the unique aspects of BIRN, the goal
of the BDR is to make data ariginally acquired with investigator-specific interest available to the community for further
study. All data are freely available to the public with the provision of an active e-mail address and acceptance of this
standard BDR Data Use Agreement. All Users are encouraged to consider sharing resultant data through the BDR to
extend and strengthen this coltaborative environment, y

Ru vane arcontanca Af thocs Faeme_ v anraa tn tha fallauina nravielnnc far unarcatt and anu - - i
¢

Eﬁ 1 have read, understand, and agree to the terms and requirements outlined in the BDR Data Use Neﬁt.._[

iy B (¢

@3 poverod by gridsphere G, _ > Memdten d

Privacy | Tarms of Use | Report a Prablam | Feadback

Figure 5.7. New User Registration Form
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Once the required fields, which are indicated on the
form by the red stars, have been properly filled out and
the user has clicked the ‘Next’ button, they will be
directed to a verification page that redisplays the

information that has been entered by the user (Figure 5.8).

B I RNDATA REFDSITDRY ;W
! Login ” chuest-AvrAcccunt " Reset Passward H B;wm ‘ﬁl’ Help r'&
: GUaE:

(egtan

PLEASE CONFIRM THE FOLLOWING INFORMATION:

Flrst Name Laurence

Last NHame Bohannan

Email Address testbdr@gmail.com
Institution/Organization  UCSD

Desired username testbdr

Streat Line 1 9500 Giiman Dr
Street Line 2

City La Jolla

State Ca

Postal Code 92039

Country USA

Work telephone 555-5555

Briefly describe your interest In using the portal

[testing

Edit Request | Sugmit |

Y (¢

-,
Privacy | Temss of Use | Report a Protiem | Feodback 3 powarud by gridsphere q’asﬁ‘-‘o"' ARt S

Figure 5.8. Verification Page of the New User Registration
Process
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The user may review the information, if the user feels
that they have entered the correct information, they may
proceed by clicking the ‘Submit’ button. Subsequent to the
submission a confirmation page will be displayed to the
user, notifying them that the request has been submitted
and instructing them to check their email (Figure 5.9).

The user will receive an email that is titled “New BDR
portal account activation instructions” (Figure 5.9), in
the email the user is instructed to click on the link to

complete the activation process (Figure 5.10).

—t ((Searen Mail } ((Searen the Web Ya%a i atan
m a | Frrry Y
ety ene
ComposoMait % — e e T Pl
TRGAE 2} S, "-'5, {Archiva ) (Reportepam ) (Delete) @Ee@n—g v Rofresh 1.20[2
Starred 17X Select: All, None, Read, Unread, Stared, Unstarred

Chats <
Sent Matl
Drafs
Al Mall

L.

0 portal New BOR portal account activation Instructions Production ~ null Attivatio
w main 164 e CHETT 8w SRAOW. - Losy oy 075 070 ooy,

Figure 5.9. Email That Would be Received From the Portal
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BB, « Back to Inbox {Archive) (Reportspam ) ((Delete ) More Actions v

New BDR portal account actlvatlon instructions Production zox [x

%
|

|

ponal@nbirn net et to me ' show details 6:26 PM (3 minutes ago) h Reply| ~

null

Activation LIRL:
hitps/ibdr-dev-portal.nbirn.peta4d/gridsphere/gridsphere?cid=request&gs action=
linkStepOne&oid=1707351§901538559603

Username: testbdr

Email: testbdr@gmail.com

First Name: Laurence
Last Name: Bohannan
Work Phone: 565-5655
City: La Joila

+ Reply =* Forward

Figure 5.10. View of a Normal Account Activation Email

The link will open a browser page that will redirect

the user back to the portal; the user will be prompted to

verify their email address (Figure 5.11).
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==y ; m‘fmp--lﬂ&'éﬂgﬁ’fﬁ‘ax;\!&:a u.;.@tcuf‘ﬂ »

i Logm i‘ Muest “An Amount i[ Resat Password §F Browse BOR § Help P B B it St Al

o In arder to finish setting vp your portal account, please verify
your email address

tosthdr@gmail.com
5ub|)§I£_f

Privacy | Terms of Use | Report A Problem | Feecbaci

@3 ;urercod by gridsphere O Astnst Camtar as "~..h

Figure 5.11. Prompt for the Users Email During Activation

After the user has submitted their email address they
will need to enter their new passwords for the account

(Figure 5.12).
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o Please create a password and then confirm It by typing it 2gain below. Password
should be six(6} or more alpha-numeric characters and must contaln at feast
one-symbol except the single-quate (°).

New Password: [resesans

Confirm Password: !--na-o..

! [ 2red ridsphare i Contar e
Prwacy. | Terms of Use | Report & Prebiem | Feadback § povesrusd by gridsp Gopps® AR -

Figure 5.12. Prompting the User to Enter a Password

If everything has gone correctly the user will see a
confirmation page (Figure 5.13). However, if there was a
problem that occurred during the activation in any step the
user will see an error message (Figure 5.14), in this event

please contact the system administrator for assistance.
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LOGIN NOW. CLICKX ON THE LOGIN TAB ABOVE.
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Figure 5.13. View of the Confirmation Message That Would be
Generated for the Successful Activation of the Account
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Prvacy | Terms of Use | Repert a Problem | Feecback

B l RN DATA REF’DSITDR\‘“ iijw: [
[ Log H ''''' 1; Reset Password } Browse aoa H‘cll;l;'l,.’l

b ‘-f-.-ru . o v“’

O THERE WAS A PROBLEM ACTIVATING YOUR ACCOUNT, PLEASE CONTACT THE PORTAL
ADMINISTRATOR AT BIRN-PORTAL@NBIRN.NET AND PROVIDE YOUR FULL NAME AND
EMAIL.

e & (¢

®83 povarsd by gridsphore q."vﬁa Jstianct Camo b Q

Privacy | Terms of Use | Report a Problem | Feegback

Figure 5.14. View of the Error Message That Would be
Displayed 1f the Account Creation had an Exror
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5.2.4 Initiating a Biomedical Informatics Research Network
Data Repository Submission

A logged in user may create a new submission by
clicking on the “Create Submission” sub-tab under the main

BDR tab in the portal (Figure 5.15).

BIRN e e
DATA REP‘IJSIT?{?{YQ?& i " {i m f welcome, Laurence
i - [ Boh,
FBDR |f Collaboration ﬂ Layout ”Admmsmz-c- f: Accounts .: Help hl ‘h“ I e
ity o3 Creste Smizsion #Browse DOR My zHelp FAdm!
m“"ﬁf%;;%mmv :Wﬁg‘

welcome to the BIRN Data Repo&itorvl

‘rhls avi teinsble rchive accepts data generated by the biomedical research community
"I'n Progr ow} and mnkes these dam freely available for sharing and exchange, towards fulfiliment of NIH guidelines,
Your participation encourages selentific Inquiry, enabies new research exploration, and fadilitates educatien
by providing the scientific community with relevant, easily accessible data.

‘4 Functian BIRN Neuroirrag'ng @
Caliration Study' phase Tl

flad O

This is 3 test vpgrade submission C]

News)

® NIH Program Anngunicements (PAR-07-426) (PAR-07-425) are avdilibte to support sharing your
dala and tosls through tha BIRN Data Repository... (Learn Motre)

@ To enabie Inteligent explaration 3¢r0ss the multiple soutees and domains, data within the BDR
share a common BIRNLex Datological framework. {Learn More)

Thls Is the title @

As we continue to work on and improve. the sie, we appreciate your patience ond encousage your
feedhack,

Please contact the BOR Director Christine Fennema-Notestine, Ph.D., 8t BDR_infoRnbirm . net, or
Submissions Coordinator Andrea Arnaud at BOR_suboussicnsdnbdirr.aet with any questlons ar concemns.

We hope that you find the collaborative sharing eavironment usefui for your engdeavors,

Thank you for your partieipation?

Figure 5.15. Location of the Create Submission Link From
the Default View

This action will lead to a page containing the initial
page for create submission portlet, the user may enter into

the first page of the workflow by clicking on the “Begin
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Submission” button located in the center of the portlet

(Figure 5.16).
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gé‘ﬂ:n.‘:a'-'m Overview of My Submissions Outing the submissions process, as the Contrinuting Investigater responsipie for the data te be shared, you
will:
i
m & create 2 New Submission fram your BDR Portal Account, aitheugh you may choose 1o designate
PO — someone eise &3 the Printocy Contact who will pversee the submission,

ms. stus Nerts ® provide a description of your data and the criginal study,

Function BIRN Meura: g @ ® provide verification of IR0 dpproval for the sharing of human data, with tne guidance of the BDR staff,

Calibrahon Study Phase it ® provide assoclated metadata to sulliciently describe imaging data, to ensure that shared data is

- meaningful and useful,
ftaa O ® agglst the BDR staff to ensuse that data are previded in ceadable formats that, when necessary, are
suffitiently de-idectified,

Tris 1s 3 test uagrade @ @ work with the BDR to select an appropriate datab and to shared data to the

submission BIANLex/Ontological framework for intelligent sedrch and Integration with other data sources, and
1. & make these data publicly available in a reasonable tme frame, as determined by the nature of the

This Is the Utle data and collaborative investigations,

‘-!Ccmpletcd I ( Bagin Nm*‘.ubr'm:s'ron } I
SR A R s

You have no completed Suu:mss-ons

Figure 5.16. Launching a New Submission

5.2.5 Uploading Internal Review Board Documentation

In the IRB upload section of the Submission workflow,
the user will be able to upload multiple documents for
review by the BIRN Data Repository curators. Performing the
following steps listed below, all IRB documents must be
uploaded at'the same moment. Please don’t try to upload

each file individually.
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1.

2.

Enter the document title.

Select the extension of the document from the option
list. If the extension is not present in the option
list, please do not enter it as an uplcad, please
contact the BIRN Data Repository administrators for
help with this format.

Click the Browse button to find the location of the

file on your computer.

. If there are multiple files to upload, please repeat

steps 1-3 until all are entered. Additional files may
be added to the form by clicking on the ‘Add More
Files’ link that 1s present under the first field

(Figure 5.17).
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Figure 5.17. Adding Additional Files to be Uploaded

5. Once all your files are entered click the Submit
button to initiate the transfer to the server (Figure
5.18). This may take several minutes depending on the
size of the selected files.

Once all the necessary files have been uploaded to the
BIRN Data Repository, the user is able to review the
documentation, this is done through clicking on the
corresponding magnifying glass associated with that file

(Figure 5.19).
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Figure 5.18. Submitting the Files to be Uploaded to the
Biomedical Informatics Research Network Data Repository

If the user has decided that they are ready for the
curators to review the information they have supplied they
must click the button labeled ‘Notify BDR of Completion’ to

post an administrative alert.

141



Neuspimagling [ - 1
Calbration Required Fieds it st S meen "
Spdy Phase
u IPacumentation Uplatds - -
This by & tomt
upgrace @ Current Date: 04/23/2009
submission Pescripton: i
Tris wm tre £
e @
flad @
Completed| —————-—-
ETRRE BN OaWA0adsTE]
You have no completed
Submissions. Agd More Fites - Ramgvd
_:.::u omit !
r{r.ubmrmf' Oocumentotiont}
Ovarvden {
Dotalled Overvies ‘b
RN — i1l . ’ N S R T
Assooated Metndata [} o i
This Is the title of fite 2 [ file2.pdf
BOR Data Comtributer's X
Agrement . This is the titie of fife 1 pdt fiisf.puf ey
BOR Data Use
Agresingnt = [P ——
2D Tempiaig for
Sharing Murran Date
Back EXIL Netiiy BOR of Completion |
Glossary

Figure 5.19., Clicking the Magnifying Glass to View the
Uploaded File

5.2.6 Sending Notifications to the Biomedical Informatics
Research Network Data Research

In the case of a user needing particular attention in
the submission workflow whether it maybe for clarification
or a problem that has arisen during one of the steps, the
user may set an administrative alert. This will not lock
the submission, however, it will show the administrator
that assistance is needed when they view the submissions

overview in the administration portlet. The user can set
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this alert, which includes creating a notification message,
by clicking “Contact BIRN Data Repository about this
submission” link in the users "“Submission Specific

Overview” page (Figure 5.20).
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This will lead them to a simple form that the user can

complete. Once the form has been completed the user must
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click the Submit button to create the administrative alert

{Figure 5.21).
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Figure 5.21. Sending the Notification to the Biomedical
Informatics Research Network Data Repository

5.2.7 Viewing Submission Progress

Data contributor can view the progress of the BIRN
Data Repository submissions of which they have the
ownership permissions. Clicking on its corresponding link

from the ‘My Submission’ portlet (figure 5.22) or the

144



‘Submissions Overview’ portlet will present a ‘Submission

Specific Overview’
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Figure 5.22. Click on a Submission to See a More Detailed
View of the Information

The Submission Specific Overview will contain recent
alert messages from £he administrators, a historical log of
actions, and an overview of the overall workflow. The N
current position of the submission will be shown as a
yellow color in the corresponding stage. Completed

submission stages will be shown in green and stages that
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have not been reached yet will be shown in gray (Figure
5.23).
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Figure 5.23., Detailed View of a Submission

5.2.8 Administration of a Biomedical Informatics Research
Network Data Repository Submission

The BDR provides an administration feature to
privileged users. The administration portlet is available

though Administration tab. This will provide the
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administrator with an overview list of all the submissions
that are in the submission workflow. This view displays the
accession number, title, progress, and alert status for
each submission to the administrators. From this view the
administrator can then inspect closer a individual
submission by clicking on the corresponding list entry.
This will lead the administrator to a specific submission
overview page. This displays a detailed overview of the
submission progress, submission logs, availability to
download the most recent IRB documentation, and the ability
for the admin to advance or move a submission back to a
previous section.

5.2.9 Controlling Submission Progress

When a user has completed some of the latter sections
in the submission workflow, the system notifies the
administrator when the user has completed the intended
action. This notification, which is usually initiated by
the user, places the submission into a frozen state that is
pending an administrative action. This administrative
action is usually intended to be a review of the user-
supplied documentation. The administrator has the ability
to control the state of the submission as it moves from one

point to another. If the administrator deems it necessary
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to keep the submission in the current state they may simply
clear the hold on the submission and request that the user
repeat the previous action in a different manner. However,
if the user has completed all the requirements the
adninistrator can advance the submission to the next stage
by clicking the “Advance” button from the “Admin -

Submission Specific Overview” (Figure 5.24).
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Figure 5.24. Links That Correspond to Controlling the
Progress of the Submission

Similarly if the administrater would like to move the

submission to a previous section on the workflow they must
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click the “Move Submission Back” button. The administrator
must remember to remove any holds from the submission so
that the contributor can proceed with work. The
Administrator can only change the state of a submission
when it is on a particular portion of the work%iow. This
eliminates accidental movements of submissions to other

pages.

5.2.10 Setting a User Alert

If the administrator needs to notify the user of

something pertaining to their submission, but does not
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Figure 5.25. Link to Create an Administrative Alert for a
Submission
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necessarily want to place a lock on the submission, they
can create a User alert message. This will appear as an
exclamation point icon next to the users submission entry
in the “My Submissions” portlet. Once the user logs in they
would be able to see this notification. The user alert
notification can be set from the “BDR Admin” portlet
detailed overview page by clicking on the “Set Alert
Message” link (Figure 5.25). This will lead the
administrator to a simple form that can be filled out and
submited to create the user alert.

5.2.11 Clearing an Administrative Alert

When a user has a question or has completed a
particular task there is an administrative alert that is
set. This administrative alert will remain active until it
is cleared by the administrator. Depending on the action
that triggered the alert, this may place the submission
into a locked state. This will prevent the user from
advancing and moving it back to a previous step, this will
appear as a red highlighted notification message above the

admin alerts (Figure 5.26).
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Figure 5.26. Default View of the Admin Portlet

An administrative alert can be cleared from the “BDR Admin”
portlet detailed overview page by clicking on the “Clear”

link accompanying the notification message (Figure 5.27).
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5.2.12 Printing a Submission
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Clearing an Alert From the User to the Admin

An additiconal function that is available to a user
with administrative privileges is the ability to print all
the information associated with a submission.

This is done

by clicking on the print submission link located on the
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“Submission Specific Overview” view of the BDR Admin
Portlets (Figure 5.28).

The Portlet then displays information associated with
the submission in a formatted list view (Figure 5.29). All
information is present except for any assoclated documents
that were uploaded during the IRB Information section of
the workflow, these documents can be downlcaded and printed
out from the IRB Document pane of the “Submission Specific

Overview.”
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Figure 5.28. The Link That Leads to the Print Feature in
the Admin Overview Page
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5.3 Improvements

The BIRN Data Repository was develgped in a relatively
short time span with multiple revisions to the structure of
the workflow throughout the development process. Now that
the majority of the steps of the workflow have been firmly
established for the version 1.0 release, the code base can
be refactored to optimize the database accesses for the
data objects. In general most of the attributes of the
submission data object are currently persisted to the same
table, due to the nature of the hibernate-based persistence
manager these queries return very ‘wide’ rows. These large
result sets can easily add up when querying the database
for multiple entries. For the first version of the
software, the BIRN Data Repository utilization will be low,
so it is very unlikely that a un-coptimized design structure
like this will make a significant impact on the performance
of the system. Additionally, due to a hibernate class
loading constraints with the portlet services that utilize
the GridSphere persistence manager, a custom hibernate
persistence framework would improve the performance by
enabling the lazy loading feature, which is usually enabled
by default in applications that utilize the Hibernate

framework.
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Another aspect that can improve the overall
maintainability of the software would be to refactor the
names of some of the objects, services, and JSP pages that
are used in the system. It becomes apparent once a person
that is tasked with updating or adding features to the BIRN
Data Repository will change significantly the design and
aim of the system from the original inception of the
project. Hence in some locations of the source tree, the
file names may not accurately represent the function or
contents of the file. Similarly, there are several objects
that may represent a non-fully implemented feature or
likewise, a feature that was removed due to time
constraints.

A feature that would greatly help the tidiness of the
portal would be to implement a soft delete function for a
submission. It was originally thought that this feature
would not be needed as urgently since BIRN would not want
to delete the actual data from the tables of the database.
Also, the rate for additions of new submissions would have
allowed more than enough time to include this feature in a
later release. However, if BIRN would have been able to
implement this feature, they would have opted for a flag

method to simply ignore the submission that have been
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marked for deletion and if really needed, the entries could
be removed through an administrative system dump of the
database. Improvements like these coupled along with user
feed back from the BIRN Data Repository portal on the
overall process of the workflow will help improve the
usability of the features implemented in the submission

process and maintainability of the system as a whole.
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CHAPTER SIX

CONCLUSICN AND FUTURE DIRECTIONS

6.1 Conclusions

Computers have become a vital part of scientific
research, more so than just the vast amounts of
calculations that they enable researchers to perform in a
fraction of the time, but also for the new possibilities
for correspondence and collaboration with a new media. In
an interview with Jeffery Grethe, the scientific
coordinator for the BIRN coordinating center at UCSD, on
the usefulness of the system, he reiterated how the
creation of a broad-based, federated data repository that
enables intelligent search across multiple resources, which
are comprised of a variety of data collected from different
species, will drive development of new hypotheses and
provide an abundance of collections for training and
research.

Additionally he didn’t fail to mention how a data
sharing infrastructure like the BDR promotes many goals of
the NIH research endeavor through the public exchange of
data which enables new research exploration, as

investigators from different disciplines view the richness
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in data acquired for different purposes. The BIRN Data
Repository encourages scientific inquiry by enabling
investigators with diverse backgrounds to examine data
related to their own area of specialty, to pool data across
multiple sites, and to study rare data made available to a
wider audience. Investigators who may not have specialized
resources, such as large-scale computational resources for
intensive analyses, novel imaging techniques, or access to
clinical populations, are able to address broader-reaching
questions relevant to their scientific hypotheses.

The power of the BIRN Data Repository is demonstrated
by increased sensitivity in investigations where data may
be combined, and by providing a common resocurce for test
and training data to enhance development methods. The
accessibility of resources, in the BIRN Data Repository and
advancements derived from these resources, will go on to
premote education and help train multi- and
interdisciplinary investigators, students, and research
teams, providing a resource complementary to clinical
inquiry, data collection, data management, and ethics
training (NIH Data Sharing Policy).

When the system went public in late August of 2008 the

main functions of the BIRN Data Repository was to assist in
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the fulfillment of the NIH guidelines for the publication
of stored data and to further increase'the availability of
data to researchers, not just existing users of the network
but to public researchers that may have no affiliation with
BIRN. Initial usage came from the researchers that
currently share their datasets with BIRN on the static
pages. The BIRN Data Repository portal provides researchers
with a public location to post their newly obtained
datasets to the public in a streamlined and tailored
system. This publicly available data must be cleaned and
prepared prior to its release on the Internet especially if
the data is derived from human subjects. The system will
aid in the submission process for the publication of
datasets on the Internet. By streamlining the submission
workflow, the researchers will be guided through the
formalities and the steps, which are necessary to prepare
the data and receive the appropriate approvals for the
publication.

Additionally, the BIRN Data Repository will provide an
interface in which researchers can easily search for
information of interest, with capabilities like searching
for keywords. The system is intended to ald researchers who

are interested in contributing and sharing their obtained
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data to the public community, as would researchers
interested in obtaining data on a specific topic would find
the site very useful. The system was developed on the
Gridsphere portal framework backed by a Postgres database
and incorporated several BIRN package libraries to aid in
utilizing some of the preexisting functionalities; mainly
these include the Storage Resource Broker (SRB) portlets

and the collaborations (Bluesquid) portlets.

6.2 Future Direction

The BIRN Data Repository portal is an initial version
to provide the basic functionalities of submission creation
to begin the dataset submission and proof of concept for
the BDR search capabilities.

There 1s a wide variety of ways for a project as large
as the BIRN Data Repository to be improved upon. First of
all, the data that has been submitted to the submission
workflow can be more tightly integrated into the existing
features of the Bluesguid collaborative portlets. Some of
the information that was gathered through the workflow into
lists such as publications, citations, and affiliated
institutions can be published into searchable RSS feeds.

This would increase the likely hood of external search
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source finding pertinent information and increasing the
overall traffic to the system. Due to limited time for the
development cycle of the BDR some features had to delayed
for a following release, of these they include: detailed
usage or statistic tracking for dataset downloads and
submission creation. Additionally, the implementation of a
system favorites portlet, these are features like suggested
datasets based on recent releases and persisted topics of
interest for repetitive searches for logged in users are
capabilities that would be very useful for existing users.
One other task is to improve the user interface of the
submissicn workflow. Not all pages may necessarily present
the most intuitive layout or implementation of a particular
function. This will be a continuing task throughout the
whole development process. In the workfilow the IRB upload
is currently separatéd from the data upload, there are some
scenarios that arise in which it is not the most optimal
placement process wise for the documents to be associated
to tﬁe data separately. This may lead to situations of
excessive confusion, suboptimal communication between the
data contributor and the IRB or possibly inadequate
obscurification of human datad. The efficient implementation

for a fast search method for individual keywords from the
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entire UMLS dictionary will need to be addressed relatively
soon since it is a popular database for concept names which
are used in the identification of biomedical artifacts.
This may prove to be difficult since the current size of
the list is approximately 5 million terms. However this
does not account for duplicate terms, a possible solution
would be to implement an Ajax based dynamic search as the
user types characters. It would significantly reduce the
amount of information that would potentially be displayed
at one moment.

There are several security issues that need to be
addressed in the subsequent versions. First, is that of
fictitious emails when it comes to guests who would like to
register for the first time a confirmation email is sent
out to the corresponding email addresses that was provided
in the registration form. This could be a source of
malicious spam emails 1if someone where to create a script
to exploit this feature by constantly hitting the page to
fill out the needed parameters and provide a target email
to spam. One possible soluticn would be the incorporation
of a captcha into the registration form to try to ensure
that the submitter is human and not an automated script.

Another possible problem that may arise is from that of
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inappropriate material. Even though the submission process
accounts for this through the curation step of the
workflow, it is only a quick review for non-human data
submissions. This review is at no lengths nearly as
extensive of a scan as compared to that which is preformed
on the human data submissicon. Taking into account the wide
variety of the data formats, volume and the fact that this
is largely an error prone visual inspection which is
administered by one of the curators, it would only be
expected before an overlocked submission would be able to
make its way through.

Additionally, the current implementation of the term
search of published datasets in the BIRN Data Repository
incorporates a fairly naive pattern search to return the
results. However, with further research into the
development efforts to transition to a more semantic Web
environment along with the expansion of the BIRNLex terms,
the need for implementing an integrated ontological based
search method has become a very important next step in the
process of returning more relevant published datasets.

A greater amount of time must be spent on the
implementation of a semantic search feature. Despite how

naive it may be in the initial stages of the
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implementation, the eventual incorporation of such a
feature would have profound results con the effectiveness of
the searches preformed by users. The BIRN scientific
community continues to develop its ontology for
neurological artifacts, however this process can be
difficult due to the fact that a consensus must be reached
before any conclusion can be drawn on what features or
methods may constitute a term. Possibly one aspect of
development may incorporate a method to discuss these
possible terms in a more collaborative environment.
Nonetheless the eventual development of the ontology will
benefit the BIRN Data Repository, in the accuracy cf the
results returned and the number of degrees to which a user

may search for a term.
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