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Although there are a variety of databases maintained on the Rutgers campuses, this report is focused on the Protein Data Bank (PDB) as an example of a large resource with international impact. Future reports will include other resources at Rutgers.

The PDB is an international resource whose responsibilities include annotation of large data sets and serving these to the international community. There are two major sites involved. The Rutgers site is responsible for all aspects of data processing and standardization. The San Diego site is responsible for serving the data. Approximately 6000 data sets are processed per year. There are a total of 30,000 entries in the archive.  We have over 200,00 Web hits per day representing 10,000 independent users. We are committed to 24/7 operations.

The Rutgers PDB is housed in about 5000 sq ft. This space is used for personnel only. The database servers are housed in the Hill Center.

 Current systems

1. Software

PDB uses a variety of software applications:

· IBM DB2 Enterprise with additional components for extended text search (Linux, IRIX, and SUN)

· Sybase Adaptive Server Enterprise 12.5 (Linux, IRIX, SUN)

· Oracle legacy applications using versions 8 and 9 (Linux, IRIX, SUN)

· MySQL (Linux, IRIX, SUN, MS Windows,MAC OSX)

· Postgres (Linux)

· MS Access (MS Windows)

· WebSphere Applications Server (Linux)

· JBOSS Application Server (Linux and SUN)

· TOMCAT Application Server (Linux and SUN)

· APACHE Web Server (Linux, SUN, IRIX)

· XMLSPY/TurboXML (MacOSX, MS Windows)

· HiberNate (Linux, MS Windows)

· Object Domain Modeler (MacOSX)

· Embarcadero Relational Modeler

· Protégé Modeling Tool (Linux, MacOSX)

· Rational Rose and Rational Purify 

· Adobe (Illustrator, PhotoShop, Acrobat, InDesign, GoLive)

· MS Office, MS Project, MS Access, File Maker (MS Windows and MacOSX)

· Electronic Mail Server Applications Qmail and  Sendmail (Linux, IRIX)

· Specialty Chemical Database Applications and Tools ChemOffice, Cambridge Structural Database, MSD Discovery Gate, Beilstein Autonom, ACDLABS ACDName, MarvinTools, OpenEye OECHEM, MEDLINE, GROMOS…

· OS – RedHat Enterprise Linux  

DB2/WebSphere and Sybase are licensed for public Internet access.  We were not able to negotiate a license for public access with Oracle.   The cost for DB2 is via special agreement with PDB for  $80K for 4 years.  The interactions with Sybase for public access licenses were quite contentious and resulted charges for more than  ~$200K for PDB use of this DBMS through the end of 2005.

The DB2 and Sybase licenses are used to support the 7x24 PDB operation and the support costs have paid accordingly. 

We use the publicly available versions of MySQL and Postgres.  We do not have any commercial level support for these database servers.  

Desktop applications (e.g. MS and Adobe) are supported through University license programs.  Modeling applications have been purchased under academic license agreements without support.

Applications specific to the chemical/biology domain have been obtained under special licenses to PDB.

Operating system software for Linux systems has been obtained under the University program for the enterprise version of this software.

2. Hardware

The PDB operation at Rutgers currently depends on a hardware infrastructure consisting of:

· 50 Intel/Linux dual processor server systems
· 6- cpu SGI Origin 2000 server system
· 4- cpu SGI Origin 2000 server system
· 2x 4-cpu DEC Alpha 4500 server systems
· 20 Terabytes of  SAN (fc2) connected RAID storage
· 2 x 14 tape LTO Tape Robots
· 7,14, and 40 tape DLT4 Tape Robots
·  ~45 Desktop workstations and laptops (Linux, MS Windows, MacOSX)
· PolyCom FX, 4200 , and ViaVideo VTC hardware
The majority of the above server and workstation hardware was obtained as negotiated gifts or via deep discount arrangements with PDB.  Vendors include:  IBM, SUN, SGI, and HP/COMPAC.

3. Networking
The PDB maintains gigabit connectivity between all servers and desktops.  The operations of PDB span 6 VLANs each of which specialized access restrictions.  The purchase of hardware firewall and load-balancing hardware is planned for the coming year.  

Because providing both data acquisition and data delivery services worldwide is the central function of the PDB network performance and security are critically important.

Troubleshooting networking and security issues represents a significant effort for the PDB project.  PDB employs network-monitoring tools such as BigBrother/BigSister and Nagios to document and detect related problems on all of its production server systems.

Requirements

Software support 

Although most commercial DBMS vendors provide some form of academic license program, these licenses are granted to provided access to only in an instructional setting.  Once a DBMS is used to support a public database it is treated on the same footing as any other commercial application.  The costs for licensing and support are prohibitively expensive on the commercial scale.   

PDB is an important international enterprise and has had some success independently negotiating discount agreements with some vendors for database software.  However, we have experienced difficultly maintaining these arrangements with vendors  (i.e. Sybase) and little success negotiating with others (ie. Oracle).   The resources required to effectively engage in these negotiations are beyond the scope of a single activity like PDB.   A University program to support publicly accessible databases using commercial software is absolutely required.

Public domain software (either open source of GNU GPL) plays a very important role in disseminating scientific data from academic projects.  Although RDBMS packages like MySQL are very robust and powerful, they are not supported in the same manner as similar commercial applications.  Similarly Linux operating system software either standalone of cluster although quite powerful does not come with an adequate level of support.   Clearly many projects that are building clustered Linux systems to support database applications are facing the same installation, configuration, security and support issues.   There is currently little University support for these activities.

Space and environmental conditioning to house and support hardware. 

The PDB project is contractually obligated to deliver data services on a 7x24x365 basis.  A basic requirement for this level of reliability is adequate space, power and cooling to house its computing and networking hardware.   Critical PDB server systems are currently located in Hill Center basement in a small area that has been caged off to support departmental computing systems.   This space and the support infrastructure associated with this area are not sufficient to sustain the future expansion of the PDB project. 

Networking

Network reliability, security and performance are critical to any IT project.  PDB collects and delivers data from sites worldwide and is consequently concerned with all aspects of networking.    To provide adequate and reliable service to PDB users, multiple high performance Internet connections must be maintained by the University.  As much of the PDB user-base comes from international sites, it is very important that Rutgers maintain points of presence on networks that are well connected to global network providers.

Efficiently partitioning public and private network activities is an important project goal. Much of the work done by PDB is initially confidential and requires a high level of security.  At a later time this information is made available to the public.   Addressing diverse network security requirements and providing secure remote access to the PDB site are continuing challenges for this project.

