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a) The Ontario and Québec provinces provide funds for the consortia in their
respective province.
Please provide a breakdown of the funds against the
consortia. Please list the main requirements and constraints on the use of the funds.

CLUMEQ and RQCHP receive a total of $400,000 per year from FQRNT (Québec). This
amount is split equally between the two consortia ($200,000 each). It covers operations
and there is no strong constraint on usage: it can be used for infrastructure support, user
support and/or management. Renewal for 2010/11 has not been confirmed yet, even
though the new fiscal year began April 1, 2010. There is no guarantee that funding will
be available for the 2010-2011 fiscal year.
Traditionally, the Government of Ontario has matched the CFI grants to the consortia.
SHARCNET has received operating funds from the provincial government twice. The first
grant, for $8.5million covered SHARCNET during its initial start-up (2001-2005).
Additional funding was secured for the five year period 2006-2010, in the amount of
$10.9million in order to further expand SHARCNET, and supplemented a successful CFI
grant at that time. A request to ORF-RE Round 4 for renewed funding in 2009, was
recently turned down.
The operating funds provided by ORF allows SHARCNET to pay for a host of expenses not
covered by the strict eligibly rules of CFI-IOF or MRS. ORF has much more flexibility in
terms of what it will pay for and so long as the expense supports the project, it is
generally considered eligible. This includes:
• management compensation and expenses (for positions like the Scientific
Director, Associate Director(s), Director of Finance and Administration,
Administrative Assistant, Communications Officer, Site Leaders, etc.) (20%)
• funding for technical salaries not covered under the current grants (i.e. for any
new schools who joined the SHARCNET consortium after the granting period, or
to cover short-falls in the IOF or MRS funds for technical positions) (10%)
• supplies/materials (10%)
• facilities/equipment/software (35%)
• promotions/outreach, events, conferences (20%)
• travel, training (5%)
Because of the industry matching component, a significant portion of the grant (~35%) is
allocated to facilities/equipment/software, which has allowed SHARCNET to pay for new
members added to the ORION network lease, the purchase of new equipment, such as
“Saw”, and the smaller IBM blade system for industry outreach, and renewal of software
licenses not covered under IOF.
2

It should also be pointed out that most of the cash overhead contribution from the ORF
grant (which could easily be taken by the institutions for back-end, indirect costs) is
redirected to SHARCNET. In addition, while space rental and power costs would be
eligible expenses against the ORF, SHARCNET does NOT pay for these costs directly, as
they are currently covered by the institutions.
Having these additional operating funds has allowed SHARCNET to provide the most
comprehensive research support services (number of technical staff), training, and
outreach programs.
HPCVL received a 5-year $11.5million grant from the Ontario Research Fund – Research
Excellence program with a start date of January 2006. A portion of this grant
($3.3million) is meant to cover the indirect costs of support the research infrastructure
and is assigned to the institutions leaving $8.2million for operations and other costs such
as, renovations and some equipment. Eligible expenses may be found at the program
web site: http://www.mri.gov.on.ca/english/programs/orf/re/program.asp.
Funding from this program has allowed HPCVL to support User Support and Systems
Engineers, Management and Administration, and various programs, such as, the
workshop program. In addition, HPCVL provides licensed software and personnel have
developed programming tools and training materials. As HPCVL is located off-campus,
funding from this program pays for the rental of 9,000 sq. ft. for the offices, computer
room and supporting infrastructure space.
Unlike other sites, CFI has only allowed HPCVL to purchase 3 years of extended warranty
on purchased equipment using CFI Innovation Fund money. HPCVL has paid for years 4
and 5 of the extended maintenance costs from this ORF-RE grant as well.
SciNet received an $8million, 5-year grant from ORF-RE which is critical for ongoing
operation. This grant is used to pay some of the technical staff (38% of the ORF total) as
well as covering all management and administration costs (21%) and the rental of the offcampus data centre space (13%). An agreement with the University of Toronto ensures
that SciNet receives the full indirect costs included in the $8million (28%) which are then
applied primarily towards power costs.

b) Table 12 gives a list of research areas supported by the Compute/Calcul Canada
infrastructure. Please indicate which of these areas (or subareas) fall within the scope of
the CIHR and the SSHRC.
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Some, but not necessarily all, of the research in the following areas could be supported
although Compute Canada has no way of knowing whether or not researchers are
receiving grants from any of the funding agencies.
NSERC: Statistics
CIHR: Biochemistry, Biology/Life Sciences, Biophysics/Medical, Medicine.
SSHRC: Arts, Social Science

c) The call for applications to NRAC indicates that up to 40% of the NPF-1 systems would
be available for successful applicants. Please indicate how this figure was determined?

CFI provides only 40% of the funding for equipment. CFI rules require matching funding
from other sources. Therefore, it is reasonable that Compute Canada can allocate to the
maximum of CFI’s contribution. It should be noted that for the first NRAC call, all CFIfunded equipment was included for 40% allocation. It was not limited to NPF-1 funded
equipment.

d) The annual power costs seem to be very high in Tables 1 and 2 (pages 19-20).
Please provide a break-down of these costs for each major system in 2009.
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Table of estimated power costs per system (some minor systems not shown)
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Note: The PUE is the factor the power must be multiplied with to take into account the
overhead consumption due to cooling. If heat is recycled, then this is also factored in the
column called PUE. When the PUE is not known, the value 1.5 was used as a an approximation.
Some power rates are also estimates. Systems are shown in decreasing order of estimated
cost.
*ACEnet has no way of easily measuring the actual PUE achieved, but all machines are cooled
with typical CRACs with no heat recovery or outside air.

The following table provides the power costs for data centres in the United States as a
comparison for the numbers provided for the Compute Canada data centres.
INS
TITUTION

POW
ERCOSTS

REMARKS

DOELaboratory(US)

3.5-4cents/kwh

"cheappower"inthisareaof theUS

PSC

9.3cents/kwh

significantincreaseinlastfewyears

SDSC

8cents/kwh

anaverageof manysources

UStotal average

8.14cents/kwh

rangeisfrom5.01-13.95cents/kwh
excludingHawaii

e)
Table 18 gives a comparative breakdown of the number of user groups and
analysts. Please breakdown the total figures for each of the consortia of Compute
Canada.
The number of analysts below includes some individuals who are listed as “user
support” although they do not work on people’s code. As a result, in comparative terms,
the number of groups per analyst may be even higher than is shown.
Consortium
ACEnet
CLUMEQ
HPCVL
RQCHP
SciNet
SHARCNET
WestGrid

#of Groups

#of Analysts

199
68
129
110
86
322
257

5.5
4.3
4
6.5
3.4
9.8
8.2
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GroupsperAnalyst
36
16
32
17
26
33
31

f)
Table 1 provides the annual costs of operation (2009) showing the funds for
infrastructure support staff (CFI-IOF). Please provide the number of staff supported by
these funds and the number of staff at each consortium.
It must be noted that while the total number of infrastructure support staff is 36.1, not
all of these individuals are supported by IOF funds. Consortia fund their staff from a
blending of the various sources of funds available to them. The break-out by consortium
is as follows:

Consortium

InfrastructureSupport Staff

ACEnet
CLUMEQ
HPCVL
RQCHP
SciNet
SHARCNET
WestGrid
TOTAL

2
3
4
5.1
2.8
7.9
11.3
36.1

g)
NSERC-MRS provides the funds for user support staff which have been
described in section 4. The funds (~$4m) appear to support around 40 effective fulltime staff, indicating an average support of around $100,000 per full-time staff
member. Please indicate the total average cost for a staff member including salaries,
on-costs and overheads.
NSERC-MRS only provides $2million per year, not $4million per year. $4million per year
is the cost, to which NSERC only contributes half on average. These funds are *not*
enough to pay for the user support costs. As has been stated previously, we have a
complex financial structure, with some funds (from provinces and institutions) paying
for more than one category of staff. Please note that the total number of FTEs in this
category, from the operations spreadsheet, is 47.98 (~ 48) and the total cost is $
3,982,651 for an average cost per full-time staff member of $83,000.
Supplementary Questions
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The submission outlines the need for Compute/Calcul Canada to provide additional user
and infrastructure support staff and the allocation of staff resources (Section 4b). The
main justification for additional staff is based on the comparative ‘user-support’ ratios.
Compute/Calcul Canada might provide further justification for the additional staff
(Table 19).
The complexity and sophistication of the projects requiring the support of Compute
Canada staff is much greater than in the past. For example, Compute Canada is
providing hardware and highly advanced grid middleware at centres across the country
to support ATLAS. This requires new skills and must meet the expectations of our
international partners. In addition, there are now researchers planning to run parallel
codes across 20,000 (or more) cores simultaneously. Such simulations are an order-ofmagnitude larger than anything that has ever been run on a Canadian system and the
sheer scale necessarily requires significant expertise in parallel programming,
visualization, networking, file systems, and systems administration making this a truly
collaborative effort between the researchers and the Compute Canada staff. There are
major shifts happening with new PGAS programming languages and GPUs which hold
great promise. As a result, we need to develop expertise in UCP, OpenCL, CUDA, etc..
The experience within Compute Canada has been that increased computing resources
have inspired researchers to attempt problems they couldn't even imagine tackling a
year ago. Larger systems plus that new ambition creates new "challenges" in terms of
systems administration, programming, visualization, and data management among
others.
The current level of support has not kept up with the increase in the number of user
groups. From 2008-2009 to 2009-2010 there has been an increase of 175 in the number
of user groups and an increase of 700 in the number of users.
Canada is currently a part of the G-8 funding agencies call for exascale proposals. In
order to play an effective role we need to assist research teams that are submitting
proposals and to begin to build the expert support now to assist our researchers to port
applications to this level of equipment in the future.
As the medical community becomes a larger component of the Compute Canada
research base, we will need to be able to provide the specialized support they will
require and which we do not have at the present time. We know we need to add
expertise in the areas of database support and visualization.
Existing support staff serve users from across the country although there are not
currently enough staff to provide significant in-depth support for individual large
projects. They are managing and maintaining the resources but there is limited capacity
to provide the kind of service to the research community that would increase their
capabilities and productivity and to provide the level of assistance required by nontraditional users. In addition, there is, at times, significant demand for their expertise
from the NRAC and Compute Canada.
9

The submission indicates that there is a need for archival storage support (p. 17).
Compute/Calcul Canada might indicate the extent to which it is able to develop and
market these capabilities to national research communities that are dependent on data
management and access services.
It should be noted that the storage support referred to on page 17 is intended to mean
“long term storage”. Compute Canada does not have the capability at the present time
to offer a truly archival storage service with all that entails (curation, preservation, etc).
In a recent JISC 10 discussion, it was noted that 70% of digital archive and storage costs
are staff costs.
Compute Canada does not have sufficient funding in initiate a marketing function. We
undertake outreach activities within the limit of our resources within the HPC
community. In order to develop and market archival storage support, particularly
beyond the existing community, Compute Canada would require a service-provision
model with professional staff. There would be significant resource implications with
respect to both people and hardware.
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