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Overview: Next Generation Tools for
Biology at SDSC

A Use the Resources of SDSC to focus on:
A Both research and development
A Science is the driver
A Activities that can be uniquely conducted at SDSC
A Activities that partner with other institutions
A Activities that are community-building

A Current Projects at SDSC:

A IBM Institute for Innovation in Biomedical Simulations and Imaging
(IBM-I3).

A Cyberinfrastructure for Phylogenetic Research (CIPRES).

A The Next Generation Biology Workbench
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The (current) Biology Workbench

The Biology Workbench i a community tool for teaching and

research:
66 individual tools.

Sequences from 33 databases.

The original concept behind
BWB:

AWouldn't it be nice if | had
a web site that would let me
run BLAST, CLUSTALW, etc.
on my collection of
sequences, or a collection of
sequences from many
remote resourceso

2 SDSC Biology Workbench - Microsoft Internet Explorer
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Biology WorkBench

The Biology WorkBench is a web-based tool for biologists. The WorkBench alows biologists to search many popular protein and mucleic acid sequence databases. Database searching is integrated with
access fo a wide variety of analysis and modeling tools, all within a pomt and click mberface that elmumates fle format compatibtity problems

First time users: please register for a free account

Click to Enter the Biology Workbench 3.2

We have written a Erequently Asked Questions document for our users, and a list of recent updates. In addition, many helpful tutorials have been developed by the Biclogy Student Workbench group, an
EOT-PACT team focusing on biology and bisinformatics education. These are good place to get started, as well as this How To tutorial. these documents do not help you with your problem, please send a

message to bwbhelp@sdse edy

Suggested Web Browser: the Biology Workbench was origmally developed for Netscape Communicator or Navigator, up through version 4. 7x. Microsoft Internet Explorer (especially older versions) can
be unpredictable when loading the Biology Wotkbench, but the latest versions of Explorer seem to work fine. Because we are unable to force Internet Explorer to open seconary windows with our software,
showing database records and reading help pages can be abit clumsy. Nonetheless, most Biology Workbench operations *should* work within Internet Ezplorer

Seme people notice browser-related problems that go away when one clears the disk cache, and turning off the disk cache altogether when using the Biology Workbench might be a good idea. Also, your
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Current Biology Workbench Statistics

71% of the user base is domestic (44% are academic , 15% noncommercial,
11% commercial, 1% government)

29% international user population represents over 40 countries

50% of present users employ the BW for government-funded research programs
48% of BW users are involved in education

Monthly Workbench Usage
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Biology Workbench- Challenges

10 Years later:

A Architecture becomes obsolete (Daily, too many fixes are needed to keep it
working)

A New DBs and new tools are coming very fast (Adding a DB or a tool is very
expensive process)

A Shortcoming with number of registered users (file system 32K)

A Can we rebuild a new versatile environment for data integration, data
manipulation, and data storage

A Managing data created locally (storing data created in individual labs)

A Comparing and aggregating produced data with publicly available resources
(GENBANK, UniProt, PDB, etc.)

A Manipulating aggregated data with a wide set of analytical tools (without
worrying about data format compatibilities and data conversion possibilities)

Evolve the Workbench
ADAPT or DIE
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SWAMI Project

SWAMI is an outgrowth of the Biology Workbench, it

Intends to extend the functionality by providing:

A a dynamic set of data resources,
A improved data search tools,

A a dynamic set of analytical tools with static and interactive
Interfaces,

A improved data/task management capabilities so data can be
annotated, modified, and assembled by the users,

A provisions for growth of the resource and expansion of its
services.
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Why SWAMI (the Teacher)?

Catchy Enough !!! We'll all be planning out a route
4 ' We're gonna take real soon

s * We're waxing down our surfboards

Y s We can't wait for June

4 | We'll all be gone for the summer
We're on surfari to stay
Tell the teacher we're surfin'
Surfin' U.S.A.

Haggerties and Swamies
Pacific Palisades

San Onofre and Sunset
Redondo Beach L.A.

All over La Jolla

S W a m | At Waimia Bay

The Mest Generation Bialogy Warkbench
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User-Driven Design

Gathering non functional requirements

A Knowing better the user population of BW, which will be the
Initial population served by SWAMI

A User surveys revealed that BW is essentially serving educational
community

A Interviews with instructors using BW made clear requirements of
the educational community :

A include minute by minute reliability (uptime),
A low latency, and stability of content.
we have elected to tailor SWAMI development and architecture

choices to give priority to requirements for stability and
predictability
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User-Driven Design

A Gathering functional requirements

A Integration of biological databases: to provide a large set of publicly
available data sources, initial list of data sources to be supported (based on
initial user requests) includes most Genbank DBs, Uniprot, and PDB

A Flexible management of analysis tools: to provide a wide variety of
analytical and modeling tools, with a point-and-click interface, and with no file
format compatibility problems.

A High-end visualization tools: to provide enhanced visualization capabilities,
including interactive tools for visualizing molecular structures and phylogenetic
trees.

A User configurable interface: to provide role-based user applications, User
interfaces should differ depending on role (teacher/student or
beginner/ advanced) and Users can ul
interfaces
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Swami Architecture Ideas:
Take 1. Web Services

Web Interface Stand-alone
(e.g. a portal) program

General User Interface Libraries

Web Services
Communication Layer

Direct Data
Access

Data Applications
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Swami Architecture Ideas:
Take 1. Web Services

Tools:
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Remote data sources can Change without warning
(schema evolution)
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Swami Architecture Ideas:
Take 2. EJB
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