Department of Biostatistics and Computational Biology

The Department of Biostatistics and Computational Biology (DBCB), located in the Saunders Research Building (SRB) at the University of Rochester Medical Center (URMC), has a long record of excellence in methodological and collaborative research as well as in graduate education. Institutional and departmental resources contributing to this success include: a department faculty with multi-disciplinary expertise across the statistical and mathematical sciences; state-of-the-art computer equipment; experienced administrative and IT staff to support research and educational activities of the faculty; opportunities for collaboration with a wide array of research scientists and clinicians; and access to extensive print and electronic collections of statistical texts and journals through the University’s academic research libraries. Investigators will have full access to the facilities and resources of the DBCB in conducting the proposed research.

The mission of the DBCB has three essential inter-dependent components: original research in statistical methodology and stochastic modeling; collaborative research with many departments at URMC and throughout the University; and graduate education. Currently, the DBCB has 20 tenure-track faculty, along with several visiting and research faculty, postdoctoral fellows, and graduate students. It carries out its mission with the assistance of a highly capable support staff that includes several master’s-level statisticians, programmers, systems administrators, information analysts, data managers, a department administrator and a 5-person administrative/secretarial staff. Faculty and staff offices, conference and teaching space, resource rooms, storage space, a library and a server room occupy 17,000 square feet of contiguous space in the SRB. The server room houses infrastructure that provides secure, centralized storage and backup for all DBCB members. DBCB researchers also have access to a wide range of commercial and open source software and two department multi-core computing clusters. The University’s Center for Integrated Research Computing also provides access to an IBM Blue Gene/Q supercomputer and other high performance computing systems.

Much of the research conducted by DBCB faculty, fellows and students is oriented towards the health sciences and stems from collaborations with health scientists. Faculty research interests include survival analysis; clinical trial design; semi-parametric, nonparametric, Bayesian, causal, order-restricted and robust inference; analysis of high-dimensional data (e.g., gene expression and related applications) and related areas of informatics (e.g., bioinformatics, medical informatics); mathematical and stochastic modeling; longitudinal data analysis; missing data methods; statistical computing; analysis of categorical data; measurement error models; model selection techniques; ROC curve analysis; functional response models; and sequential methods. 

The DBCB collaborates extensively in medical research ranging from in-house or single-center studies to international multi-center clinical trials and observational studies. The DBCB Consulting Service provides services ranging from advisory assistance to complete study design and statistical analysis and data management support for projects. Faculty members are available to serve as research collaborators and statistical consultants, with support from research associates and graduate research assistants. The DBCB Programming Group includes programmers and information analysts who work with the faculty statisticians to provide programming and data management support. This service is used regularly by faculty, staff, and students from a large number of URMC departments. Expertise is available in the areas of preclinical, clinical, and observational trial design; survey design; protocol development; computing; data forms development; database management; data quality control; mathematical and stochastic modeling; and statistical analysis. 

The DBCB has an active mentoring plan for its junior faculty. Formal department reviews are conducted on an annual basis and faculty meetings are scheduled monthly. All DBCB faculty are also encouraged to attend professional meetings and may request financial support from DBCB for this purpose. 

The DBCB administers the M.A./Ph.D. program in Statistics and the M.S. program in Medical Statistics. DBCB faculty teach a corresponding range of graduate and postgraduate courses in statistics, biostatistics, and stochastic modeling. Students in the Ph.D. program can pursue a traditional course of study or participate in a new, interdisciplinary Bioinformatics and Computational Biology concentration. Training grants in Environmental Health Sciences Biostatistics funded by NIEHS and Biostatistics for AIDS Research funded by NIAID support predoctoral and postdoctoral training. The DBCB also provides education and training through course offerings and lectures to other URMC students, faculty, and staff and through service on graduate dissertation and thesis committees.

Equipment

Extensive, up-to-date computer hardware and software are available to support biostatistical research and consulting. The Department operates a network of 40 workstations running Red Hat Enterprise Linux with virtual machines installed (VMware, VirtualBox or KVM) for PC applications; 3 Macintoshes; 100 PC workstations running 64-bit Windows 7 Pro; 7 SUN boxes running the Solaris (UNIX) operating system, including one SUN T2000 department server with a SUN C4 (32 tape) tape library and a SUN 3320 diskarray; six Windows database servers; seven Windows file servers; and three Windows web servers. All areon fault tolerant uninterrupted power supplies and run either Windows 2008 or 2012 Enterprise Server in an Active Directory environment. The largest of these has a 2.8TB RAID5 disk array. All machines have100mps full duplex Internet connections. A full range of supporting hardware and peripherals are available, including CD and DVD burners, color laser printers, nine black & white laser printers, a flatbed color scanner, and a dot matrix printer. Statistical and mathematical software includes SAS 9.4, S-Plus, SUDAAN, Intercooled STATA 13, Minitab, CART, Matlab, Mathematica, IMSL, PASS 11, Sigma Plot, and SPSS. Other software includes WinEdt, MathType, PCTeX and Adobe applications for technical document production; C++, Intel Fortran and Java compilers; SSH for remote access; SQL 2008 Server with the Visual Studio Premium 2012 suite for database applications; and Adobe Coldfusion and Adobe Dreamweaver with Flash 8 for website production and application development. Microsoft products available for manuscript development and email include Word, PowerPoint, Excel, Access and Outlook. Utilities are available, such as DBMS Copy and Stat Transfer, to convert databases to other formats. For example, an SPSS database or Excel spreadsheet can be easily converted to a SAS database.

 System security is maintained in several ways. Full departmental backups of the entire network are done nightly. In addition, all applications, projects, and user accounts are stored on mirrored disks. If one disk should fail, the remaining disk of the mirror is used, and no data loss or downtime is experienced. Weekly, a backup is removed from the site and stored in a secure location. Only specific users are allowed access to projects; the system administrator specifies these users. Watcher programs are used to keep a close eye on disk utilization, rogue, user and daemon processes, as well as rogue system alterations. These programs help to tune the system for maximum performance and help maintain the reliability of the system. Security monitoring programs are used to alert us to possible security holes, which may be exploited by would-be hackers. The University of Rochester Medical Center also maintains a firewall in front of their Enterprise network, providing an additional level of security.

 The Department has a SUN high performance computing cluster (HPC) with six nodes, each with two quad-core Intel Xeon E5450 processors (eight processor cores), 16X4GB SDRAM and 4X146GB hard disk drive. The department also has a Saturn Personal Supercomputer cluster which includes two nodes, each with 8XAMD Opteron dual-core processors (16 processor cores), 16X2GB SDRAM and a 200GB hard disk drive. Additionally, the University of Rochester Medical Center has developed a scientific computing initiative that supports an IBM p690 shared memory integrated computer cluster. This cluster consists of 32 1.5 GHz IBM Power 4+ processors. The partitioning of this cluster is dynamic and configured logically with both AIX and Linux operating systems. Internal disc space consists of 500 GB with an excess of 2TB of external storage via a Fast T storage array which is connected by eight 2 GB fibre channel adapters. Jobs are loaded via a custom web interface co-developed by IBM and URMC and accessed through 1 GB Ethernet NIC's. This interface allows users to load jobs and access data remotely. Only supported applications and programs are allowed to be used on the system. An internal advisory committee has been appointed to review currently implemented and new applications periodically to assess need, security risks, and the viability associated with each. This process helps to minimize downtime and maximize availability of the system. Due to the dynamic partitioning of memory and storage, users will be allowed to dedicate a specific number of processors for a job or allow for the system to use resources as it sees fit. There are dedicated systems administrators to assist users in program development and implementation.

