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Introduction	  and	  History	  	  
FSU has long recognized the importance of high performance computing (HPC) and data storage resources for 

the support of research and education.  Between 1993 and 2005 FSU maintained HPC systems on its campus that 
appeared 18 times among the "Top 500 Supercomputer Sites" worldwide (www.top500.org).  Most of these systems 
offered limited general access to FSU faculty and students and all of the systems were essentially one-time 
acquisitions made without a clear plan to fund future system maintenance and system upgrades. 

In 2006, driven in part by the decline of and limited access to a local shared supercomputing system, a 
coalition of FSU faculty from within the College of Arts and Sciences drafted an internal proposal for university 
support of a new sustainable shared-HPC platform at FSU.  The proposal favored a highly modular system 
constructed of commodity hardware covered by a standard three-year warranty.  Updates would occur annually, 
such that constituent components purchased in year one would be replaced in year four, thereby minimizing 
maintenance costs and ensuring that the system would remain relevant over the long-term.  The coalition argued that 
the episodic and sometimes precipitous decline and emergence of research computing resources on campus made it 
difficult for students to complete computing intensive theses and for faculty to meet research commitments to 
external funding agencies.  Turning inward to individual academic units on campus for the support of research 
computing was problematic, as this option did not appear to be a sustainable solution.  Most academic unit heads by 
this time were keenly aware that the total cost of ownership for HPC systems was never as cheap as some would 
have them believe.  Stories and personal experience with cost overruns for small to mid-size computer clusters 
acquisitions were common, typically because costs such as building modifications, hardware support, software 
licenses, and staffing were rarely fully considered. 

The grassroots proposal to sustain research computing at FSU was well received by the FSU administration in 
large part because it was clear to FSU leadership that computational resources were a critical and growing part of 
scientific research and engineering programs and played an increasingly important role in preparing students for 
careers in both commercial and academics fields.  Additionally, the rapid scale up in support and maintenance costs 
for our existing “big iron” supercomputer was no longer sustainable and because the system lacked a modular design 
a whole scale replacement of the system was required.  Furthermore, the coalition proposal came at a particularly 
auspicious time; namely, the announcement of the Pathway to Excellence Initiative, which promised to further 
develop research programs at the University by bringing as many as 200 new faculty members to FSU. Having a 
powerful, modern, and well-run HPC facility on campus was not just needed because the University was planning to 
have 200 new faculty members on campus; it was also needed to attract them to FSU in the first place. 

Implementation	  
In late 2006, a final implementation plan to support a new shared-HPC facility on FSU’s campus was approved 

by the Provost. The mission of the shared-HPC was and still is to support multidisciplinary research, provide a 
stable, high performance, general access computing platform to FSU researchers following a simple application 
process, encourage owner-based participation, and provide a broad-base of support and training opportunities.  
Under the new plan the Office of Research agreed to provide annual recurring funds for the HPC infrastructure (e.g., 
network fabrics, racks, PDUs, etc.) and limited general access computing and storage components.  Funds from 
Information Technology Services (formerly the Office of Technology Integration) and the College of Arts and 
Science were committed to match contributions made by departments and research groups.  Three staff lines were 
designated to support the new system, one of which was a newly created line, while the other two came from 
existing unfilled positions in Information Technology Services and in the Department of Scientific Computing 
(formerly CSIT and SCRI).  Staff with expertise in areas of computing and backgrounds to encourage broad 
interdisciplinary usage of the facility, especially in the disciplines not traditionally involved in computational 
sciences, were recruited to assist users and to handle the day-to-day maintenance and administration of the HPC 
facility.  The new lines were integrated into the Department of Scientific Computing’s systems group and the 
management structure therein.  An interdisciplinary advisory group was assembled to set policy, such as hardware 
renewal, the allocation of compute cycles, and general access to the HPC facility.  Members of the advisory group 
were selected to represent a broad spectrum of potential HPC users. 

In September of 2007, the share-HPC facility was opened for use.  The first year system consisted of 128 1U-
servers each equipped with two, dual-core CPUs and eight GB of memory.  Two IP networks connected the servers; 
one for management and one for storage, and a non-blocking DDR Infiniband network fabric was installed for 



message passing programs.  Network fabrics were designed to easily scale up in subsequent annual upgrades. A 
global parallel object storage devise provided 90 TB raw of storage.  Three academic units provided funds for 
dedicated access to the system and in return their contributions were matched at a rate of 60 cents to every dollar 
contributed.  

Today the system has more than quadrupled in size and includes support for new capabilities.  To achieve this 
growth, each year the HPC director invites FSU faculty to buy-in to the HPC facility in order to obtain priority 
access to computers and storage and to secure a share of funds made annually available to match faculty purchases. 
To apply for ownership and matching funds, faculty submit a letter of intent certifying a dollar amount that they will 
invest in the next HPC upgrade.  These commitment letters, along with annual recurring funds, give the HPC 
director the base budget needed to negotiate hardware for annual HPC upgrades.  The submission of a commitment 
letter is also used to indicate the prospective owner’s agreement with the general use guidelines described below. 

Terms	  of	  Ownership	  	  
To become an owner in the FSU shared-HPC a faculty member or an academic unit must commit to provide a 

minimum of $25,000 to cover the cost of computing hardware and storage elements at the price paid by FSU.  
Owners are not charged for general infrastructure items, such as racks, cabling, power distribution units, cooling, IB 
and IP networking, and staffing. The Office of Research provides annual recurring funds to cover these critical 
infrastructure costs, which represent at least 50% of the total cost of the HPC.  

Supported	  Hardware	  
To effectively leverage the limited number of systems staff assigned to support HPC, only hardware 

selected by the HPC director is supported and is eligible for matching.  The Department of Scientific Computing 
offers special purpose cluster hosting, which is typically reserved for cases where it is not possible to integrate a 
researcher’s computing or storage requirements into the shared-HPC infrastructure.  These cases are rare, however, 
because HPC now supports a diverse set of hardware options in order to support an even more diverse set of 
research computing requirements.  Current hardware options eligible for matching funds include:  
1. Infiniband Connected Cluster Servers and Parallel Storage: supports distributed memory type jobs using the 

Message Passing Interface (MPI).   
2. Interactive/Remote Visualization Servers: supports analyses that require interactive access and/or specialized 

hardware (GPUs) to accelerate interaction with and visualization of large data sets.  
3. Secondary Storage: storage platform for the interactive/visualization servers, HPC log-in nodes, and selected 

research instrumentation on the FSU campus to facilitate data analysis pipelines and workflows. 
4. Symmetric Multiprocessing (SMP) Servers: support for commodity-based SMP (ccNUMA), with up to 196 

processor cores and 1 TB of memory. 
5. Virtual Servers for Web/Database Services: support for virtual servers to host web and data base services to 

facilitate analysis workflows and research outreach requirements directly related to the research computing 
hardware supported by HPC. 

Matching	  
To further promote participation in the FSU HPC facility, funds from Information Technology Services and the 

College of Arts and Sciences are committed each year to match purchases made by FSU research groups and faculty 
members.  To be eligible for the Arts and Sciences portion of the match, the funds must come from an external 
source or be dedicated to start-up funds allocated for computing.  Annual matching funds are split among units in 
proportion to what each unit contributes. 

Duration	  of	  Ownership	  
The HPC is intended to be as much like owning your own computing and storage resources as possible, minus 

the administrative headaches and hidden costs.  If an owner-based compute node breaks during the three-year 
warranty period it will be replaced according to the terms of the hardware warranty. At the end of the three-year 
warranty period, compute nodes are typically moved off the IB network and onto a IP network to make room for 
new acquisitions.  Owners still have priority access to the old nodes until the nodes are no longer functional or 
relevant.  After three years, owners must pay their share of the annual service costs required to maintain the HPC 
storage system in order to retain dedicated access to it. 

Account	  Creation	  and	  Job	  Prioritization	  
Account creation and job prioritization on HPC are determined according to a user’s affiliation. Users without 

an affiliation to an owner group are considered general access users.  General access accounts are created for FSU 



faculty and members of their research groups.  This means that anyone can be given an account on the shared-HPC 
provided a member of the FSU faculty is willing to sponsor them and the account is being used to support the 
research of the FSU faculty sponsor.  Owner-based accounts are created at the discretion of a designated 
representative of the owner group. Users are given a home directory from the owner-based disk allocation and are 
allowed to access the owner login node and submit jobs to the owner’s queues.  Job prioritization is handled by the 
following job queue policy: 
1. Owners can divide up their processor allocation among members of their group however they want. Owners can 

also run in the Backfill and in the General Access queues with the same priorities and restrictions as general 
access users. 

2. General access users can run a maximum of 10 jobs at any one time. There is no processor limit per job except 
for what is physically available to the general access portion of the system.  General access users can also run in 
the backfill queue with the same priorities and restrictions as owners (see backfill queue). 

3. MOAB Backfill Queue: Any number of jobs can be submitted to the backfill queue but only 100 jobs will run at 
one time and no more than 512 processor will be used by a single user at any given time.  Backfill jobs run on 
any idle HPC node (owner-based or general access) and will be allowed to run for a maximum of four hours. 

4. Condor Backfill Queue: General access users and members of an owner group can submit any number of single 
process jobs to this queue. Jobs will run on workstations and clusters managed by the Department of Scientific 
Computing and may be terminated without warning.  As the name implies, this queue is designed for truly 
opportunistic cycle scavenging. 

5. Classroom Queue: General access users and members of an owner group can submit jobs to the classroom 
queue provided they are enrolled in a course that has been approved to use the HPC for educational purposes. 
Jobs submitted to this queue can run on any number of processors in the class allocation for a maximum of 30 
minutes. Adjustment to the classroom queue can be made according to course requirements. 

As of this writing the SMP and interactive/visualization queues are still being tested. 

System	  support	  
The first priority of the HPC staff is to maintain the integrity of the HPC systems.  As time permits, HPC staff 

work directly with FSU researchers to facilitate access to and use of the HPC computing and storage resources.  To 
this end, staff regularly present workshops and training sessions describing new applications and technologies 
related to research in HPC.  Help debugging software is not the job of the HPC staff.  If owner-based projects 
require dedicated staff time for systems support or code development there are several ways that HPC can help.  1) 
HPC can recruit, hire, and supervise new staff members who will be dedicated to the support the requirements of an 
academic unit. 2) Dedicated support from existing HPC staff can be purchased for some mid- to long-term projects.  
The funding used to support an existing HPC staff member will be used to hire term-limited staff to fill in where 
needed. 3) Existing in-unit systems or programming staff can be trained and supervised by HPC to provide 
dedicated support for some in-unit requirements. 

Conclusions	  
The FSU shared-HPC was built from the start to support multi-disciplinary research. Given this mandate, 

annually recurring funds have been used to build an agile infrastructure to sustain diverse hardware platforms. This 
infrastructure is not only needed to support a broad base of applications, it also needed to support a gradual shift to 
new computing architectures according to local demands.  The end result is a computing and storage environment 
for research and education that is both leading edge and predictably available.  By all indications this approach is 
working for our faculty and students.  In the first two and a half years of operation the shared-HPC has exceeded all 
of the benchmarks that we established in 2006.  For example, FSU’s shared HPC system has hosted over 430 user 
accounts representing faculty and students from 35 academic units and six colleges.  Eleven academic units have 
contributed funds to the HPC in order to gain priority access to the system and the investment from owner-based 
groups doubled in the last upgrade period.  The greatest challenge we face now is in part a product of our own 
success, i.e., more staff are needed to support our increasing user and application base.  HPC staff have effectively 
scaled systems support; however, user and application support do not scale as well. To address this challenge, we 
have started this year to offer a support model very similar to our hardware model, i.e., academics units in need of 
dedicated systems or programming support must contribute to its cost.  Funding for staffing requires a larger 
investment over longer time periods than do most of our typical hardware investments, so we are working closely 
with owner groups to find sustainable ways to fund our growing staff support needs. 


