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FOREWORD

This report contains the results of the survey that wasezamut in November 2009 - January
2010 among the research projects that make use of the nakiggia Performance Computing
facilities provided by the Notur project. The survey is rafgel every year in more or less the same
form. The aim of the survey is to determine overall user &atioon with the provided resources
and services by the Notur project. It is important for thggebto provide an infrastructure that is
in accordance with the needs and preferences of the uséasssurkiey gives the user community a
good opportunity to communicate their satisfaction with tesources and services, point to areas
that need increased attention and inform the project ahdgutd needs for infrastructure. The
results of this survey will be used to improve the operatiamd support mechanisms of the Notur
project and guide the further planning of the project.

With respect to available resources in Notur, not much cedrgince the survey that was carried

more than one year ago. The four computing resources that ugerd in the survey in 2008 are

still in operation today in nearly the same configuratione Tésources have now been available
for general usage for 2-3 years and many users have builidevable experience in using these

resources. Nevertheless, users develop or start usingpmieations, new users get access to the
resources, and the resources undergo upgrades regutasthérefore important that a satisfac-

tory level of user support is maintained for each system.

The key findings of the survey are presented on pages 3-6.

An electronic version of this report is available on wwwurato. Reports with the results of the
surveys from previous years can also be found there.

Jacko Koster
UNINETT Sgma AS
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1 About the Survey

The annual user survey for the Notur project was carried moutanuary 2010. The survey was
similar to the surveys from 2006-2008. The reports from é¢hgevious surveys can be found
on the Notur web pagés.In this section, we summarize the key aspects of the questian
Appendix E includes the full guestionnaire that was used.

A web-based questionnaire was used that contained bothamkolosed questions. The ques-
tionnaire was divided in seven sections:

e User and Application information

e Notur Hardware resources

e Notur Software resources and Application performance
e Notur User support services and Resource allocation

e Overall satisfaction with Notur

e Summary of experiences

e Future needs

The aim was to receive one completed questionnaire for ehtieqrojects that were granted
resources (CPU-hours) in allocation periods

e 2008.2 (October 2008 - March 2009), and
e 2009.1 (April 2009 - September 2009).

The project responsibles were asked (by email) to completegtiestionnaire, but could assign
this task to a user of the project who has a good overview oéfiperiences and opinions of the
other users in the project. Participation to the survey vadisniary.

The purpose of the survey and intended use of the results steted in the introduction to the
questionnaire. Different types of questions were incluitethe questionnaire. For most of the
questions, the projects could answer by picking (at most)afrthe provided options. The most
frequently used type of questions are the following:

e Questions about user satisfaction with aspects of the Negurces or services could be
answered with one of the following values:

— 'Very Satisfied’ (VERYSAT) [5]

— 'Satisfied’ (SAT) [4]

— 'Neutral’ (NEUT) [3]

— 'Dissatisfied’ (DIS) [2]

— 'Very Dissatisfied’ (VERYDIS) [1]
— 'No Answer’ (NA) - default answer

The uppercase abbreviations are used in the remaindersofaport. The values 1 to 5
enable us to perform some overall grading (averaging) oatissvers to each question (but
excluding the NAs).

http://www.notur.no/publications



e Questions regarding importance of particular Notur agpeatild be answered with one of
the following values:

— 'Very Important’ (VERYIMP) [3]

— ’'(Somewhat) Important’ (IMP) [2]
— 'Not Important’ (NOTIMP) [1]

— 'No Answer’ (NA) - default answer

e A number of questions could be answered with:

— 'Yes’
— lNOl
— 'Do Not Know’ - default answer

e The projects were also asked to provide comments in a tedt fielparticular, the projects
were asked to provide additional details if they had ansav&fery Dissatisfied’ to any of
the questions.

In the remainder of the report, keywords (or abbreviatiarg) used in the table that are defined
at the beginning of each section. This was primarily donetiuce the complexity and widths of
the tables.

Table columns with header 'AVE’ report the average ratingmputed from the provided answers
about satisfaction or importance (but excluding the NA arsyv For example, ifi5 projects
answered 'Very Satisfiedh, projects answered 'Satisfied’, etc, then the average is atedms

(n5-5+n4-4—|—n3-3—|—n2-2—|—n1-1)/(n5+n4—|—n3+n2—|—n1)

The lowest possible mark for satisfaction is 1, while thehbigt possible mark is 5. Similarly, the
lowest possible mark related to importance is 1, while tiglést possible mark is 3.

All answers were treated equally. That is, no distinctiomade between answers from different
scientific disciplines or organizations. In addition, netifiction is made between answers from
projects with different needs (allocations) or differentmbers of users.

We have to a large extent separated the presentation ofghksrérom the observations, analysis
and conclusions. Most of the observations and conclusimngigen in Section 2.

All answers were treated confidentially. This was statedi@p in the introduction text of the
questionnaire. No identities are explicitly revealed ia ffublication of the results in this report.
We did remove some explicit references to (CPU-hour) ptagecount numbers. We did not
remove explicit references to (self-developed) applicasoftware.

For open questions, the report lists the answers per prdjéet projects have been numbered for
this purpose.

We have included the comments from the respondents wheremjgie. The comments are not
changed. However, spelling and grammar mistakes are ¢tedrec

To help determining differences with the results from therey from 2008, this report sometimes
uses the format XXYY], where XX is the result for this (2009) survey aw¥ the corresponding
number from the 2008 survey.



2 Summary of the Survey

This section contains the main observations and conclasifrthe survey. A brief overview
of the Notur project is given in Section 3. This includes a mary of the hardware resources
and mechanisms for resource allocation. The key aspectseofjuestionnaire and survey are
summarized in Section 1. Detailed statistics and feedbamk the users that responded to the
guestionnaire can be found in Sections 4-10 and AppendieBs Appendix E contains the full
questionnaire that was used this year.

To illustrate differences with the results from 2008, we stimes use the format XXY[Y], where
XX is the result for this (2009) survey art¥ the corresponding number from the previous (2008)
survey.

The results are extracted from 2] questionnaires that were returned by projects that hagisacc
to the Notur supercomputer facilities in the period Octa®@08 - September 2009. The answers
represent 77%60%)] of the 97 B7] projects that were contacted.

User and Application Information

Half (51% [48%]) of the projects that replied have used Notur resourcesriore than 3 years
and 80% 54%] of the projects use the Notur resources on a daily or weelisish As many
as 88% P6%] of the respondents report that access to HPC resourcesasugdly vital or very
important for their research. The questionnaires weremetliby projects connected to 174]
different organizations. More than 61%1Pso] of the answers came from NTNU, UiB and UiO.
The projects constitute 77T different scientific disciplines, and 62%9%)] of the projects are
related to chemistry, physics, material science or genseie

Nearly all the respondents (95%6%0]) consider their applications time demanding, while also
many of the respondents characterize their applicatiomseasory demanding (63%/1%]) and
storage demanding (49%3%]).

Similar to last year, high machine availability and rellapiand high overall processing speed are
considered most important. Also important are memory de, processor interconnect, large
temporary storage capacity (at run-time) and large stocagacity for input and output data,
in-depth user-support and the availability of programmingjs and libraries.

About 41% @2%] of the respondents state that their most important apics: are suitable for
capacity platforms, while 16%45%] state that they have applications that can only run efftien
on capability platforms.

About 32% H0%)] of the projects has not recently performed measuremerttsteymine the run-
time efficiency of their applications or has tuned the perfance of the applications. (Not all
projects would be able to do so, since projects may not hasesado the source code, e.g., in
case of proprietary/commercial software, or may not hagenttcessary skills or time to do such
measurements or tuning.)

Hardware Resources

The respondents were in 2009 in general satisfied with theusaspects of the compute facilities.
The projects report high satisfaction with the availapifiiptime) of the resources, except for titan.
(See Table 16.)

The high load on njord in 2009 has been a matter of concerretoetspondents. This is reflected
in relatively low satisfaction concerning waiting times featch jobs. The respondents also note



the (limited) ability to run jobs interactively on njord. €8 Table 16.)

Similar to last year, relatively few projects answered thestgions regarding archiving / tape stor-
age. This may be due to the fact that tape storage may not bemddiate importance to many of
the projects or the respondents had insufficient knowledgefarmation about this aspect.

Software Resources and Application Performance

The projects seem mostly satisfied with the software enmerts and compilers on the Notur
facilities. The respondents report relatively low satitifan concerning the performance analysis
and debugging tools on titan. (See Table 19.)

The large majority of respondents (90%) report to be satisfievery satisfied with the overall
application performance on the Notur facilities. (This v@d$€6 in 2008 and 62% in 2007.) In
particular application performance on hexagon is vensfatiory to the respondents. (See Table
21.)

User Support and Resource Allocation

The projects report in general high satisfaction with técéinadvice, response times (including
those for urgent requests), follow-up to queries and regoproblems, overall time to resolve
problems and management of project and user accounts.aBimi2008, the scores for titan are
lower than for the other systems, in particular concerniggponse time and time to resolution.
(See Table 26.)

The quality of the support pages and other end-user docatimmthas been a matter of concern
issue in previous surveys. This year’s results show thabéineeption of the users has not changed
substantially and that there is a need (& systems) to increase the effort to provide better
information to the end-user and improve the present inftiona(See Table 26.)

The comments from the users concerning advanced user sumgioate that there is an increasing
need for longer-term (multi-year) support projects. (Sekeld 30.)

The feedback concerning the final allocations for periodd2®(@starting October 1) was provided
late to a number of large projects. (See Table 32.)

Overall Satisfaction

The projects are satisfied to very satisfied with the Notujgotas a whole. A number of projects

are dissatisfied with the provided information and documugon, including web pages. There is

high satisfaction with the provided hardware, the overghsrt organization and support services.
(See Table 33.)

Summary of Experiences

The areas where the projects are most satisfied are:

e User (help-desk) support
e Availability, reliability, stability, uptime
e Provided resources (in particular, total capacity)

Areas where improvements are necessary:

e Support web pages and available end-user documentation
e Performance analysis tools and machine availabilityr(}ita

4



The need for archiving services (or persistent storaga)ldhme covered by the NorStore project.

According to the respondents, the services provided by theiMN\oroject compare well to the
services provided by HPC centres in other countries.

Future Needs

Not surprisingly, a considerable number of projects expadhcrease in the need for resources in
the next 24 months, especially computational resources.pfbiects were not asked to quantify
this in detail. Increased need for computational resouisggnerally the result of the need to
run more and/or larger models, increase in staffing, or exgténto a new project phase where
compute-intensive software is taken into use. The respusad® not report an urgent need for new
or other services that should be provided by the Notur ptojeough visualization is mentioned
by some projects. (See Section 10.)

Comparison with Previous Surveys

Similar surveys were carried out in 2006-2008. The questor from 2008 was used as a basis
for the questionnaire this year and only few minor change® weade.

The response rate for this survey (77%) is considerablyenitiran for the survey last year (60%).
The absolute number of respondents is also higher (75 agswe2009 versus 52 answers in
2008).

Overall, the responses in the 2009 survey are similar togbpanses in the survey from 2008.
Similarities include:

e Satisfaction with various aspects of hardware, softwade(halp-desk) support services

e General information, technical support pages and otherused documentation must be
improved

There is relatively low satisfaction concerning the uptiamel stability of titan in 2009.
Action Items

The Notur partners must study the results of the survey addeas the feedback. The remarks
must be checked to see whether they contain valuable infmmand require follow-up. The
feedback shall be used to verify whether users need to beniefib better or whether specific
problems should be solved (or worked around).

The results from the survey show that the users are in gesatiafied with the provided help-
desk (email) support, but the provided technical suppagepand end-user documentation needs
further attention. This concerns the Notur project as a whahd in particular the technical
support pages for the facilities. Support pages with necgsend sufficient must exist for all fa-
cilities. Users are likely to encounter problems when pgrtiheir applications to environments
with new or different software stacks. Providing infornoatiand documentation for new sys-
tems (or after major upgrades) is particularly importanttasually takes longer to change the
perception/opinion of a user about the provided support tbachange the contents of support
pages. Some feedback in the survey from this year may be loasedrlier experiences from the
respondents, while web information may have improved irptt twelve months, but this merely
underlines that information and documentation must be ¢etem@nd up-to-date throughout the
lifetime of a system.

It must be the ambition of the Notur project that the resultthe next survey (that will be carried



out later in 2010) show a real increase in user satisfactiocerning the support pages and other
documentation.

Next User Survey

The Notur project will again carry out a survey late(r) in 20T his survey will be similar to the
survey that is reported in this document, but there will béeaifocus on user support and training.

The results from the next survey will be compared with theallis§rom previous surveys. The
list of project managers remains relatively constant olenjtears (many projects exist for many
years) which allows us to monitor changes in user satigfactind perception. When the next
survey will be carried out, the computing resources will ioeilar to 2009.

3 The Notur Il project

The Notur Il project (or short Notur) provides the nationafrastructure for High Performance
Computing (HPC) and computational science in Nor&i@ymain goal of the project is to provide
a modern, powerful, and cost-effective national infrastinee and enable efficient utilization of this
infrastructure. The project serves the Norwegian comjmurtak science community by providing
the infrastructure to individuals or groups involved in

e education and research at Norwegian universities, uriyarslleges and research organi-
zations

e operational forecasting at the Meteorological institwteti{ 12/2009)
e research and engineering at other organizations thaboofite with the Notur project

Notur is a project under the eVITA programme (eVitenskafralstruktur, Teori og Anvendelser)
from the Research Council of Norway (RCRNINETT Sigma is the coordinating partner of
the project. The consortium partners are (2009):

e NTNU - Norwegian University of Science and Technology, Tdbaim
e UiB - University of Bergen

e UiO - University of Oslo

e UIT - University of Tromsg

e met.no - Meteorological Institute

The HPC centres at the four university partners host ancatgpthre supercomputer facilities. Each
facility typically consists of a computing part (multi-pressor machine), a storage part (disk), and
secondary storage for back-up (and sometimes archivirigg. partners provide basic (helpdesk)
support to the users by answering queries and helping ttveepmblems with installing and run-
ning software, and management of data. The Notur project@tsvides higher-level (advanced)
application support that aims at improving the utilizatiithe resources (e.g., by performance
analysis, optimization, tuning and parallelization), makling complex applications and by pro-
viding new services to experienced as well as inexperienseds of the facilities. The partners
also maintain a portfolio of (commercial or publicly avdile) software for a variety of scientific

2Notur; www.notur.no
3eVITA: www.rcn.no/evita



disciplines. A significant part of the users runs self-depetl or community-developed software
on the facilities.

Research groups/projects that are financed through the RGMNnistry of Education and Re-
search (KD) can apply for resources (CPU-hours) on one oe ffiaailities for up to four 6-month
(allocation) periods, starting April 1 or October 1. Applions for allocations are received by
UNINETT Sigma and are evaluated by a Resource Allocation @ittee (RFK) that is appointed
by the RCN. The requested allocations in an applicationsimeayodified by the RFK. Parameters
in this process are for example the total amount of allooati@quested versus the total available
capacity, the contents of previous applications, scientifitput and the usage of previous alloca-
tions by the applicant or research group. Once the applicdtas been approved, the applicant
will be responsible for a (CPU-hour) project during the edition period. A project gets a cer-
tain number of CPU-hours (allocation) on one or more of ttedlifees. There are currently no
restrictions set by the RFK for disk usage, but the HPC csritexe local policies for this. The
allocation for a project can be shared by several users. fdjeqgb responsible decides who can
use the allocation. A new user needs to submit an accounicapph form to UNINETT Sigma
that needs to be signed by the project responsible. (A usdbelang to several projects.) Finally,
if a project uses its entire allocation before the end of #wéggl, the project responsible can apply
for extra allocations.

3.1 Notur Hardware Resources

Table 1 lists some characteristics of the HPC facilitiesrafeel by the university partners of the
Notur project.

Table 1: Notur hardware resources (configuration Novembegp

Name System Type Number CPU Theoretical Total  Total disk
of usable type peak total memory capacity
cores (Tflop) (GB) (TB)
hexagon Cray XT4 MPP 5552  Opteron 51 6064 288
njord IBM p575 SMP 944  power5+ 7.5 2272 120
stallo HP BL 460c  cluster 5632 Xeon 60 12064 128
titan Sun x2200 cluster 2528 Opteron ca. 23 1100 -

A brief description of the resources is given below. Hardwand software configurations of
the resources change over time. The descriptions below tdoseonfigurations from November
20009.

Hexagon

hexagon.bccs.uib.no is a Cray XT4 with 1388 nodes. Each hadea 2.3 Ghz quad-core AMD
Opteron processor and 4 GB memory (128 nodes have 8 GB menidrg)machine is intended
for large scale parallel (MPI) applications with a tight pting between the processes. The nodes
are interconnected with Cray’s SeaStar2 3D torus intereciniHexagon was taken into operation
in January 2008 and made available for general use in Fgb2088. The last major upgrade took
place in June 2008. Operating system: Linux. Site: UiB.

Njord
njord.hpc.ntnu.no is a cluster with 65 p575 nodes, eachlfithrocessors. The nodes have 32 GB



memory (four nodes have 128 GB memory). The machine is deifab OpenMP applications

that require at most 16 processors and large scale MPI afiphs with a tight coupling between
the processes. The nodes are interconnected with IBM's iHE&&bnnect. Due to the memory
used by the operating system in each node and the static mgauditioning implemented for the

time-critical weather forecasting models from met.noyd® of the 32 GB memory per node is
available for researchers on many of the nodes. Njord wastaito operation in November 2006
(and tripled in size December 2009). Operating system: Alike: NTNU.

Stallo

stallo.uit.no is an HP cluster with 704 nodes. Each nodewagjtiad-core 2.66 Ghz Xeon pro-
cessors, 16 GB memory and 120 GB disk (50 nodes have 32 GB mienidre system also has
128 TB centralized storage. The system is well-suited fostWP| applications and can be used
for shared-memory OpenMP applications using at most eightgssor cores. Ca. 60% of the
nodes are connected with InfiniBand interconnect, the réhktstandard Gigabit Ethernet. Stallo
is available for general usage since January 2008. Opgragstem: Rocks Linux. Site: UIT.

Titan

titan.uio.no is a cluster with Sun x2200 and x4600 nodes. cliger was included in the Notur
system October 2007. The Notur part of titan consists of 224 2200 nodes, each with two
quad-core AMD Opteron processors, 16 GB memory and 500 GB diso 160 existing nodes
were upgraded to the same configuration. Three Sun x4600eigtt dual-core AMD Opteron
processors (two with 128 GB memory, one with 256 GB memoryevaelded in March 2008.
The system has InfiniBand interconnect between the nodesniBthine is well-suited for most
MPI applications. The machine can be used for shared-me@penMP applications using at
most eight cores. The Notur part of titan has a total of 252®8essor cores. Operating system:
Rocks Linux. Site: UiO.

4 User and Application Information

The first section of the questionnaire consisted of two p&itst, some details about the user/project
were asked, followed by a set of questions that charactdrzepplications used by the project
and what services the project considers important (for pipfiGations). The section also included
some questions related to performance measurements dodmpence tuning on the Notur re-
sources.

4.1 User Information

The participant was first asked to identify him-/herself bgyiding name and account number of
the (CPU-hour) project. This information is not listed instheport. The home institution of the
project (responsible) was derived from the project accinfiormation. A summary is given in
Table 2.

The projects were asked to list the Notur resources they hswed in the last 12 months. They
could choose from the four hardware resources (Table 1N dter support services and the Notur
web pages. Table 3 summarizes the answers per project.

Table 3 shows that some systems are mentioned more ofterothansystems. This should be
taken into account when interpreting the results in lateti@es. E.g., the number of remarks



Table 2: Home institution of the respondents

institution #

NTNU 20
uiB

uio

uiT

UMB

HiO
HIMOLDE
met.no
NERSC
NIVA
SINTEF
Simula

IFE
NORSAR
NHH
Rikshospital
NumericalRocks 1
TOTAL 75

=
H'_‘I—‘wH-P'_‘l—\oo'_‘HNw@\‘

about a resource may be proportional to the number of regmdsidhat use that resource, etc.

Table 3 also shows that the respondents refer both to (esugiort and to the support web pages.



Table 3: "Which Notur resources did your project use in trst 12 months?”

nr field hexagon njord stallo titan support web total
1 Chemistry - - X X - X 3
2 Geosciences X X X - X X 5
3 Chemistry X X X - - X 4
4 Chemistry - - - X - X 2
5 Material Science X - X X X X 5
6 Physics - X - - X X 3
7 Physics X X X - - X 4
8 Geosciences - - - X X - 2
9 Physics - - X - - X 2
10 Physics X - X X X X 5
11 Mathematics and Informatics X - X X X X 5
12 Geosciences - X - X X - 3
13 Geosciences - - X - - - 1
14 Chemistry - X X - - - 2
15 Material Science - X - - - - 1
16 Computational Fluid Dynamics - X X - X - 3
17 Physics - - - X X X 3
18 Chemistry - - - X X - 2
19 Chemistry - - X - X X 3
20 Biosciences - - X - X - 2
21 Physics X - - X X X 4
22 Medical Science - - X - X X 3
23 Other X X - - X X 4
24 Geosciences X X X - X X 5
25 Physics - X X - - X 3
26 Physics - X - - - X 2
27 Other - - X X X X 4
28 Chemistry - X X - X X 4
29 Computational Fluid Dynamics - X - - X - 2
30 Geosciences - X - - - - 1
31 Geosciences - X - - X X 3
32 Geosciences - X - - X X 3
33 Geosciences - - X - X X 3
34 Computational Fluid Dynamics X X - - X X 4
35 Biosciences X - - - - - 1
36 Physics - - X X - - 2
37 Geosciences - - X X X X 4
38 Geosciences X - - X X - 3
39 Geosciences - X - X - X 3
40 Material Science X - X X X X 5
41 Other - - - X X - 2
42 Geosciences - - X - X 2
43 Material Science X X X X X - 5
44 Mathematics and Informatics - - X - X X 3
45 Medical Science - - X - X X 3
46 Biosciences - - X X X X 4
47 Chemistry X X X X X X 6
48 Biosciences - - X X - - 2
49 Economics - - - X X X 3
50 Other - - X - X X 3
51 Computational Fluid Dynamics - X - - - - 1
52 Other - - X - - - 1
53 Chemistry - - X X X X 4
54 Chemistry X - - - - X 2
55 Geosciences - X - X X X 4
56 Geosciences X - - - - - 1
57 Geosciences - X - - - X 2
58 Physics - - - X X X 3
59 Biosciences - - - X X - 2
60 Physics - - X - X X 3
61 Petroleum Technology - - X - - - 1
62 Marine Technology - X - - X X 3
63 Material Science - X - - X - 2
64 Other - - - X X X 3
65 Biosciences - - - X - - 1
66 Material Science X - X - - X 3
67 Mathematics and Informatics - X - - X - 2
68 Biosciences X - - - - - 1
69 Mathematics and Informatics - - - X X - 2
70 Chemistry X - - - - X 2
71 Geosciences X X - X X X 5
72 Biosciences - - - X X X 3
73 Geosciences - - - X - X 2
74 Other - - X - - X 2
75 Marine Technology - X X - X X 4
total 21 29 36 33 47 49
pct 28% 39% 48% 44% 63% 65%
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Table 4: "How important is it for your research to have acdeddPC resources?”

ANSWER # pct
absolutely vital 49  65%
very important 17 23%
important 9 12%
useful 0 0%
notimportantatall 0 0%
no answer 0 0%
TOTAL 75 100%

Table 5: "How long has your project used Notur resources?”

ANSWER # pct
six months or less 5 7%
six months to threeyears 31  41%
more than three years 38 51%
do not know 1 1%
TOTAL 75 100%

Table 6: "What is the frequency of your use of Notur resouinggur project?”

ANSWER # pct

daily 35 47%

weekly 25 33%

monthly 9 12%

less than monthly 3 4%

do not know 3 4%

TOTAL 75 100%

Table 7: "Field of Science”

ANSWER # pct
Biosciences 8 11%
Chemistry 11 15%
Computational Fluid Dynamics 4 5%
Geosciences 18 24%
Material Science 6 8%
Mathematics and Informatics 4 5%
Physics 11 15%
Structural Engineering 0 0%
Other 7 9%
No Answer 0 0%
TOTAL 75 100%
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4.2 Application Information

The projects were asked to characterize their applicatosstate what they consider important.
The following items could be chosen to characterize theiegipbns:

Application. Time: "Time (CPU-hour) demanding”
ApplicationMemory: "Memory demanding”

Application Storage: "Storage demanding”

Application.Proprietary: "Proprietary / commercial software”
Application.Public: "Public domain software”
Application.Selfdeveloped: "Self-developed software”

Application Sequential: "Sequential application”

Application EmbarrassinglyParallel: "Embarrassingly parallel agation”

Application SharedMemory: "Shared-memory application (e.g., usingr®P)”
Application DistributedMemory: "Distributed-memory applicationde.using MPI)”

Table 8 summarizes the answers returned by the projects.

Table 8: Characterization of the applications

KEY YES NO DONT TOTAL
KNOW
Application.Time 71 3 1 75
pct 95% 4% 1% 100%
ApplicationMemory 47 21 7 75
pct 63% 28% 9% 100%
Application Storage 37 24 14 75
pct 49% 32% 19% 100%
Application.Proprietary 22 43 10 75
pct 29% 57% 13% 100%
Application.Public 44 22 9 75
pct 59% 29% 12% 100%
Application Selfdeveloped 55 15 5 75
pct 73% 20% 7% 100%
Application Sequential 22 28 25 75
pct 29% 37% 33% 100%
ApplicationEmbarrassinglyParallel 33 22 20 75
pct 44% 29% 27% 100%
Application SharedMemory 26 24 25 75
pct 35% 32% 33% 100%
Application DistributedMemory 36 12 27 75
pct 48% 16% 36% 100%

Nearly all respondents 95% [96%] consider their applicegibme (CPU-hour) demanding, while
63% [71%] of the respondents characterize their applinates memory demanding. A project
can use a combination of sequential, embarrassingly parsitlared-memory parallel, and distributed-
memory parallel applications. Similarly, projects canasembination of proprietary/commercial,
public domain, and self-developed software.

The following items could be chosen to state what the prejechsider important:
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Application.MachineAvailability:  "High machine availability and relbility”

Application.ProcessingSpeed: "High overall processing speed”
ApplicationMemorySize: "Large overall memory size”
Application.Interconnect: "Processor interconnect: high bandwidtio latency”
Application Security: "High system (data) security”

Application TempStorage: "Large temporary storage capacity at rug*tim
Application Storage: "Large disk storage capacity for input and outjaite’tl
Application TapeStorage: "Large tape storage capacity for archiving”
ApplicationNetworkCapacity: "High external network capacity to acctee system”
ApplicationUserSupport: "Availability of in-depth user support fronotur”
Application.ProgrammingTools:  "Availability of programming tools afiloraries”
Application PerformanceTools: "Availability of performance tools atebuggers”

Table 9 summarizes the answers returned by the projects.

Table 9: Aspects important for the applications

KEY YES NO DONT TOTAL
KNOW
Application.MachineAvailability 67 2 6 75
pct 89% 3% 8% 100%
ApplicationProcessingSpeed 68 2 5 75
pct 91% 3% 7% 100%
ApplicationMemorySize 43 19 13 75
pct 57% 25% 17% 100%
Application.Interconnect 37 12 26 75
pct 49% 16% 35% 100%
Application.Security 13 39 23 75
pct 17% 52% 31% 100%
Application TempStorage 39 20 16 75
pct 52% 27% 21% 100%
Application Storage 43 20 12 75
pct 57% 27% 16% 100%
Application-TapeStorage 16 38 21 75
pct 21% 51% 28% 100%
Application.NetworkCapacity 31 22 22 75
pct 41% 29% 29% 100%
ApplicationUserSupport 41 18 16 75
pct 55% 24% 21% 100%
Application ProgrammingTools 39 18 18 75
pct 52% 24% 24% 100%
ApplicationPerformanceTools 27 24 24 75
pct 36% 32% 32% 100%

The table shows that many of the items are considered impditethe projects, in particular high
machine availability and reliability and high overall pessing speed. Security and tape storage
appear to be less important.

The projects were also asked questions about performanasumeanents and performance tuning
of their applications and which type of hardware platformeyt consider (most) suitable. The
questions and answers are summarized in Tables 10-15.
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Table 10: "Has your group recently performed measuremerdstermine how efficient your
applications run on the Notur facilities, relatively to theak performance of the
machine/processors?”

KEY YES NO DONT TOTAL
KNOW

ApplicationMeasure 24 45 6 75

pct 32% 60% 8% 100%

Table 11: "Has your group recently optimized (fine-tuned) plerformance of your applications
on the Notur facilities?”

KEY YES NO DONT TOTAL
KNOW

ApplicationTune 22 50 3 75

pct 29% 67% 4% 100%

Table 12: "Are your most important applications suitable’'éapacity’ platforms? Capacity
platforms provide high job throughput and can for examplelbsters of compute nodes (each
with 2-4 processors, 2-8 GB memory, 80-200 GB disk) that armected with a fast
interconnect (Myrinet, InfiniBand).”

KEY YES NO DONT TOTAL
KNOW

Application.Capacity 31 8 36 75

pct 41% 11% 48% 100%

Table 13: "Do you have any application that can only run (&ffitdy) on 'capability’
architectures? A capability machine is for example a sharethory machine with a large
number of processors that share a large pool of memory ancewiine processors are tightly
connected through a high-performance (proprietary) catenect.”

KEY YES NO DONT TOTAL
KNOW

Application.Capability 12 32 31 75

pct 16% 43% 41% 100%

Table 14: "If you have answered yes to question 13, statecthsons why your application(s)
require such platform.”

Number of comments: 13

1: For the bulk of our applications, the answer to questionsI®0”. However, it is necessary for us to do high-
accuracy calculations for calibration purposes, and tHesgand "capability” architectures.

2: One of our main applications, Bergen Climate Model (BCk)yuires a shared memory machine to achieve a
useable integration speed. The Norwegian Earth System IMNdeESM) is in its final stage of development
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and will gradually replace BCM. NorESM can run efficiently oapacity platforms. However, since BCM
experiments are required in several ongoing projectsja&ftiexecution of BCM is still important for members
of nnXXXXK.

3: The various electron-structure methods differ greatth wespect to scalability. Whereas density-functionabity
methods run well on capacity platforms, most implementetiof coupled-clusters methods (like CCSD(T) in
gaussian) need to run in shared-memory mode.

5. Some of our jobs require very high memory per CPU, highan tivhat is commonly available on most of the
NOTUR machines.

8: Paralellized with OpenMP.

19: Due to high /0.

20: 1 am not sure what "capability” architectures means farapplications, therefore the answer is "Do not know”.
22: Too time consuming on only few processors.

24: Our applications HYCOM and EnKF are applied to large 38caite grids where the grid size can typically be
1000x1000x30 with several 3D variables. The software has Ieodified to support MPI-parallelization and
splitting of the grid into tiles, but the processors needddightly connected to pass messages between tiles.

31: We are running a fully coupled regional climate modein@gphere-land, ice and ocean). The communication
between the component models uses MPI. However, the oceaporent has only a shared memory openMP
parallelization internally. Therefore it has to run on 15tBreads to keep in phase with the rest of the system.

34: One of our most used programs, SSIIM, is parallelizedgi€penMP. It scales linearly on Njord, to 16 processors.
It would be very useful for us to use a shared memory machittewore than 16 processors. It is not feasible
to convert the program to use distributed memory machinBs/M

47: There is an increasing activity in the group towardsdatons using periodic-boundary condition plane-wave
codes, largely through commercial codes that require fastdonnects and large memory in order to run effi-
ciently.

75: It was developed at a time where these hw-architectuees available.

Table 15: "Answer only if you have answered yes to questiand 8 possible to change the
software with reasonable effort to make the application{r)efficiently on capacity (cluster)
machines? Please provide as much as possible detail.”

Number of comments: 11

1: Not really. The complexity leading to the architecturguieements mostly reflect the underlying mathematical
structure of the model.

2: Porting BCM to a capacity platform is demanding. One of dbgectives for replacing BCM with NorESM is
the ability to utilise capacity platforms. Therefore weibe¢ it is not worthwhile to put a lot of effort into
making BCM run efficiently on capacity platforms. Only a lted number of BCM experiments are promised
in ongoing and future projects. Our hope is that we can betgdaaccess to capability platforms for the
remainder of BCM experiments.

3: With respect to gaussian: No. However, we are working tdweplacements, and the situation may change during
the coming year.

5: This is doubtful. When using the hybrid functional opti@iiVASP, the calculations require very high memory due
to the large matrices being diagonalized.

8: No. It takes too long on 2-4 processors.
19: With time it should be possible ... but will require mangmrhours.

24: (following above question) The messages passed betileeoorrespond to ocean processes (advection of trac-
ers, large-scale waves...) and need to be done at high fregu®©n a cluster with limited interconnect, the
scaling will be poor and there is little to do with the soft@&o improve that.

31: In a few (1-27?) years, the openMP based ocean componkibeweplaced with a model parallelized with MPI.
Then it should be able to use a capacity machine. Beforetti@snvestment of rewriting the code for MPI will
take too long to be practical within the project.
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34: No. It took one year to parallelize the program using @ffert will take at least ten times longer to do the same
with MPI.

47: Since the currently used codes are commercial codeshérd for us to move these applications to a capacity
machine. However, we are in the process of developing ohpirse PBC code. However, it is difficult to state
whether this code will be able to fully replace the commérmiaes and/or the human effort required to provide
a functionality comparable to that of the commercial paelsagnd at the same time would run efficiently on
capacity platforms. However, it is reasonable to assunsesffort to amount to multiple PhD/postdoc positions.

75: We think so, but we need help - "reasonable effort” ??

5 Notur Hardware Resources

The projects were asked to rate their satisfaction with tbiiNhardware resources that they have
used. The following keywords are used in this section:

HardwareUptime: "Machine availability (uptime)”

HardwareJobWait: "Batch job wait time”

HardwareJobQueues: "Batch queue structure and job priorities”
HardwareJobFlexibility: "Batch system flexibility”

HardwareJoblinteractive: "Ability to run interactively”

HardwareDiskPermanent: "Available storage capacity for permadeta (home directories)”
HardwareDiskTemporary: "Available storage capacity for tempordaya”
HardwareDiskPerformance: "File system configuration and I/O perfance”
HardwareTapeStorage: "Available storage capacity for archiving”
HardwareTapeResponse: "Performance of archiving/retrieval tools
HardwareTapelnterfaces: "User interfaces for archiving/retriefalata”
HardwareNetworkSpeed: "External network capacity to access theesyand transfer data”
HardwareSatisfaction: "Overall satisfaction”

The answers are summarized in Tables 16 and 17. The numbEabli® 16 represent the average
rating and the percentage of the projects that have evdltla¢easpect (keyword) for a particular
resource. The numbers in Table 17 represent the number @fcggdhat have given the same
grade for a particular aspect (keyword) totalled over albtaces. Hence, the numbers in column
TOTAL can exceed the total number of responses. The aveedg®s in the columns AVE of
Tables 16 and 17 are the same.

The average ratings in the columns AVE of Tables 16 and 17 shatithe projects are in general
satisfied with the various aspects of the hardware. The g@eojeported high satisfaction with
the hardware availability (uptime) which they considealmportant for their applications (see
Table 9). The responses to tape issues are relatively feppendix A, more detailed results are
presented for each of the keywords and per resource. Moeg\v@i®ns can be found in Section 2.
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Table 16: Satisfaction with hardware resources (1)

KEY hexagon njord stallo titan AVE
HardwareUptime 4.5 4.4 45 35 4.2
pct 25% 35% 47% 41% -
HardwareJobWait 4.1 3.0 40 4.0 3.8
pct 25% 36% 44% 37% -
HardwareJobQueues 4.0 3.5 3.8 3.7 3.7
pct 23% 33% 41% 37% -
HardwareJobFlexibility 4.1 3.7 38 36 3.8
pct 21% 27% 35% 35% -
HardwareJoblnteractive 3.9 3.2 38 3.6 3.6
pct 15% 24% 29% 25% -
HardwareDiskPermanent 3.8 3.6 4.0 3.7 3.8
pct 23% 33% 39% 35% -
HardwareDiskTemporary 4.5 4.0 40 3.9 4.1
pct 23% 33% 39% 29% -
HardwareDiskPerformance 4.3 4.1 3.7 3.8 3.9
pct 23% 29% 35% 33% -
HardwareTapeStorage 4.0 3.7 38 3.9 3.8
pct 19% 24% 24% 20% -
HardwareTapeResponse 3.5 3.7 3.6 34 3.6
pct 16% 19% 19% 12% -
HardwareTapelnterfaces 3.5 3.4 35 34 35
pct 16% 19% 19% 11% -
HardwareNetworkSpeed 4.1 4.1 41 4.0 4.1
pct 24% 28% 39% 32% -
HardwareSatisfaction 4.4 4.0 4.3 3.8 4.1
pct 24% 35% 47% 43% -
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Table 17: Satisfaction with hardware resources (2)

KEY VERYSAT SAT NEUT DIS VERYDIS TOTAL AVE
HardwareUptime 51 42 13 1 4 111 4.2
pct 46% 38% 12% 1% 4% 100% -
HardwareJobWait 25 46 26 7 3 107 3.8
pct 23% 43% 24% 7% 3% 100% -
HardwareJobQueues 16 50 27 7 1 101 3.7
pct 16% 50% 27% 7% 1% 100% -
HardwareJobFlexibility 13 44 29 2 0 88 3.8
pct 15% 50% 33% 2% 0% 100% -
HardwareJoblnteractive 7 39 16 7 1 70 3.6
pct 10% 56% 23% 10% 1% 100% -
HardwareDiskPermanent 26 34 30 5 2 97 3.8
pct 27% 35% 31% 5% 2% 100% -
HardwareDiskTemporary 28 a7 15 2 1 93 4.1
pct 30% 51% 16% 2% 1% 100% -
HardwareDiskPerformance 24 39 24 3 0 90 3.9
pct 27% 43% 27% 3% 0% 100% -
HardwareTapeStorage 18 21 23 2 1 65 3.8
pct 28% 32% 35% 3% 2% 100% -
HardwareTapeResponse 7 15 26 1 0 49 3.6
pct 14% 31% 53% 2% 0% 100% -
HardwareTapelnterfaces 6 11 30 1 0 48 3.5
pct 12% 23% 62% 2% 0% 100% -
HardwareNetworkSpeed 27 45 20 0 0 92 4.1
pct 29% 49% 22% 0% 0% 100% -
HardwareSatisfaction 32 64 9 5 1 111 4.1
pct 29% 58% 8% 5% 1% 100% -
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Table 18: "Please give additional comments on the variossurees (possibly including those
that you do not currently use). For instance, you may wanbtornent on how well the resources
match (or do not match) your needs, and why. Please speeifyefource in case of any
machine-specific remarks. Specify improvements that ydieumeare necessary as well as details
about any "Very Dissatisfied’ answers given.”

Resource hexagon. 7 comments:

10: Job priorities on hexagon work as long as the machinetisaavily overloaded but may not give fair priorities at
times of heavy oversubscription.

21: We are generally pleased with hexagon. Things are rgrsrimoothly there.
35: Very happy with the performance on hexagon. For our jbissthe only hpc facility in Norway to use.
40: Home directories not sufficient..

47: We have just started to use this machine for commercialcgtion, and have thus limited experience with the
use of this machine.

54: If the number of processors (cores) on one motherboarthedurther increased, the efficiency of our application
will be improved to a large extent.

68: We have made little use of hexagon so far. Unfortunataets dollection was much more time consuming than we
thought so we were not able make progress with analysis.

Resource njord. 9 comments:

2: We have used njord mainly for BCM experiments. These éxjats only fit in the "normal” queue and some
users have reported quite long waiting time. This is propdbk to big load on the machine and is not a system
problem as we see it. In addition to the experiments, seglgmust processing applications must be executed.
These can only fit in the "single” queue and users have rep@aagestion of this queue. We understand the
machine is mainly for parallel applications but this pogigassing step is an essential process for us. Moving
the large amount of output/restart data to another machingdst processing is not practical and we feel there
should be enough flexibility in the queue system to enableieffi execution of these serial applications.

6: The xlc-compiler is excellent. We look forward to the nggheration of machines.

12: Until the extension from 56 to 192 nodes, it was very diffiti to run jobs that were not in the 'forecast’ queue.
We have not yet enough experience to tell if this situatiomihgroved.

16: Better access for single processor jobs.
25: Could have been easier to get an overview of the usage ivBraaccount.

30: Since we are producing a lot of output it would be nice ietdr storage/archiving system would be available. |
always have a problem to store the produced data.

34: We are very pleased with the installment of the new parsson Njord. The availability of the computer became
very much better.

47: We have just started to use this machine for commercialcgtion, and have thus limited experience with the
use of this machine.

51: (1) I don't know whether there are some interactive nanfesjord, which is more convenient for code debugging
and development. (2) The waiting time is long for batch jobs.

Resource stallo. 12 comments:

2: We have not used this platform enough to make a propersasses.
10: We have had very little usage of stallo and have therefotgiven detailed answers

13: The only real limitation in our applications is the numbéavailable CPU. So far there has not been too much
gueue on Stallo and we hope this can continue. We often need tlarge number (up to several hundreds) of
"scenarios” and get the results as fast as possible. Inémseswe need much more CPU than what is needed
for a single job.
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25:
33:

40:
44.
46:

48:

50:
53:

60

Could have been easier to get an overview of the usage iver@arcount.

We are extremely satisfied with the resources availatudetlae support of the notur team when we have asked
for help. The relatively straightforward and painless agtlon/reporting process for resources means we can
spend our efforts on science rather than administratio.flEibility of allocation of resources means we have
the opportunity to try new types of models and request aaftitiresources if initial tests are successful rather
than upfront specifying large resources that we may notéretid use. | guess the permanent storage question
is not so applicable to us given that we have been given rmerstsources.

Backup of temporary files would be appreciated
We are in general very satisfied with Stallo.

| think the resources are fairly well suited to our nedtisugh disk 10 is a massive bottleneck for the stor-

age strategies I've been using so far. Furthermore, we haga much delayed in our use of both embar-
rassingly parallel and massively parallel programs; weehtpdo better next year. An option that might
become highly useful in the future is interactive parallerkvusing IPython, http://ipython.scipy.org/doc/rel-
0.10/html/overview.html#interactive-parallel-comimat

We value stallo for its high availability and the fastlyepmes we have had from local user support in Tromsg.
After solving some problems in our NEST software (sub-optiose of MPI leading to deadlocks) we now see
excellent scaling also for large numbers of processors. (liestions on technical aspects asked above do not
match our requirements very well, so | will sum up here: Ommasations are mainly limited by RAM available
for storing network connectivity information. Our MPI-comunication requires rather little bandwidth but is
sensitive to latency.

I run ROMS on Stallo, and Stallo matches my needs.
I do not use stallo personally, but my impression is thigigs are working well.

: With exception of some heavy test calculations, | hawetde most of my time to program development. For
applications, the program requires several compute nodbdarge memories, i.e greater than 16GB.

Resource titan. 14 comments:

8: Titan was very unstable in the first part of 2009, but seenfetmore stable now.

10:
12:
17:

21:

40:
46:

48:

49:

We have had very little usage of titan and have therefotgiven detailed answers
More easy to get into the run queue here. However, we haerienced some instability of this HPC system.

My biggest concern so far has been the various problersability we've seen from time to time. There have
been several MPI problems, disk crashes etc. that have lbeblematic at times. This has generally become a
lot better lately, and | do hope this trend will continue.

The problems with the upgrade in april of titan causeiasrproblems and it took a long time before things
were fixed, in particular the new queue system had too mang. bitlgs caused a huge waste of cpu time. Files
which were supposed to be stored after a run were never st8@de of my students who had to finish their
master theses in june had to migrate all their jobs to hexagioply because titan didn’t work. If new upgrades
are planned, one should avoid doing this in the months betodents hand their theses. The standard time for
handing in theses are now June 1 and December 1. The online B&® important details and are not well
organized.

Have not used this machine lately

| think the resources are fairly well suited to our nedtisugh disk 10 is a massive bottleneck for the stor-

age strategies I've been using so far. Furthermore, we haga much delayed in our use of both embar-
rassingly parallel and massively parallel programs; weehtpdo better next year. An option that might
become highly useful in the future is interactive parallerkvusing IPython, http://ipython.scipy.org/doc/rel-
0.10/html/overview.html#interactive-parallel-comimat

In comparison to stallo, titan appears less stable arme erowded. From our perspective, it would have been
preferable to prioritize stability over expansion on titégfeally, we would like to see identical queuing systems
used on stallo and titan: both machines are quite similahéir architecture so we in principle could move
jobs easily between both machines. The different queintesys make this more demanding than we believe
necessary.

| have tried to use the lowpri queue, but have not beentaldigure out how to correctly submit the -ckpt blcr
switch. The documentation is a bit sparse on this point.
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53: A lot of chrashes, probably related to the queueing sy#e2009.

55: We have had and continues to have problems compilingdfdoased MPI codes on titan. These programs worked
fine with MPICH2 libraries which were available in the earNersion of titan, but don’t work with openMPI
which are perhaps the only available ones in the presenioveds titan. It would be useful to have several
flavours of MPI libraries to work with and test our programthea than be constrained with just open source
solutions like openMPI.

64: The three large-memory nodes tend to be over-subsciileedt can be difficult to put jobs on these nodes (with
reasonable wait times). One of our applications has a mefootgrint of around 32 gbytes, so for our purposes
it would be desirable to have more medium-memory nodes @tgbytes RAM, say) available.

72: 1 have not yet been able to actually make use of the Noswurees. We had applied for a shared project area and
I only just heard that we can’t actually get that (though theyworking on it now!). | am therefore not yet able
to answer the above questions. Overall the support we haredrtting is good, though it was unclear that we
didn’t get the shared project area we applied for and hasuét iekas taken a very long time to get things setup.
It would have been good if we had been told from the beginningenelearly what we could and could not get.

73: Overall we are very satisfied with titan in particular twiespect to the amount of resources granted for this
project, which are critical for the kind of work we do.

6 Notur Software Resources and Application Performance

This section of the questionnaire consisted of two partse fitwjects were asked to state their
satisfaction regarding the software resources provideddiyr and with the performance of their
own (application) software.

6.1 Notur Software Resources

The projects were asked to rate their satisfaction with dfisvaere resources provided on each of
the Notur hardware resources that they had used. The folipkdywords are used in this section:

SoftwareEnvironment:  "User environment (shells, etc.)”

SoftwareCompilers: "Compilers”

SoftwareApplications:  "Application software”
SoftwarelLibraries: "Programming tools and libraries”
SoftwarePerftools: "Performance and debugging tools”
SoftwareTools: "General tools and utilities”

The ratings in Tables 19 and 20 were calculated in the samew#yose in Tables 16 and 17.
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Table 19: Satisfaction with software resources (1)

KEY hexagon njord stallo titan AVE
SoftwareEnvironment 4.4 4.1 4.2 4.1 4.2
pct 23% 35% 40% 40% -
SoftwareCompilers 4.3 4.3 40 4.0 4.1
pct 20% 31% 33% 29% -
SoftwareApplications 4.3 3.8 3.8 3.7 3.8
pct 12% 25% 28% 24% -
SoftwareLibraries 4.2 3.8 3.8 3.9 3.9
pct 16% 24% 25% 23% -
SoftwarePerftools 4.1 3.8 3.6 3.1 3.6
pct 12% 19% 24% 16% -
SoftwareTools 4.3 3.8 4.0 3.8 3.9
pct 16% 25% 29% 23% -

Table 20: Satisfaction with software resources (2)

KEY VERYSAT SAT NEUT DIS VERYDIS TOTAL AVE

SoftwareEnvironment 35 55 14 1 0 105 4.2
pct 33% 52% 13% 1% 0% 100% -
SoftwareCompilers 27 47 11 2 0 87 4.1
pct 31% 54% 13% 2% 0% 100% -
SoftwareApplications 11 38 18 2 0 69 3.8
pct 16% 55% 26% 3% 0% 100% -
SoftwareLibraries 12 38 16 1 0 67 3.9
pct 18% 57% 24% 1% 0% 100% -
SoftwarePerftools 8 22 18 6 0 54 3.6
pct 15% 41% 33% 11% 0% 100% -
SoftwareTools 11 44 16 0 0 71 3.9
pct 15% 62% 23% 0% 0% 100% -

Satisfaction with the provided software resources is higie category 'Performance and debug-
ging tools’ scores somewhat lower than the other.

In Appendix B, more detailed results are presented for eatieckeywords per resource. More
observations can be found in Section 2.

6.2 Application Performance

The projects were asked about the overall satisfaction thighperformance of the applications
used by the project. The answers and comments are summarizadles 21-25.

The following keywords are used in this section:
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Application Performance: "Overall application performance”

Application SinglePerformance:  "Sequential application performance

Application ParallelPerformance: "Parallel application performagsoalability)”

ApplicationNrProcsUsed: "Max. number of processors used per job in poject”
ApplicationNrProcsPossible: "Max. number of processors your appdinatan use per job (in ideal circumstances)”

The ratings in Tables 21 and 22 are computed in the same wapse in Tables 16 and 17.

Table 21: Satisfaction with application performance (1)

KEY hexagon njord stallo titan AVE
Application.Performance 4.6 4.1 42 3.9 4.2
pct 19% 31% 39% 35% -
Application SinglePerformance 4.4 3.8 41 3.9 4.0
pct 7% 16% 20% 23% -
Application ParallelPerformance 4.6 4.1 42 3.8 4.1
pct 17% 28% 37% 28% -

Table 22: Satisfaction with application performance (2)

KEY VERYSAT SAT NEUT DIS VERYDIS TOTAL AVE
Application Performance 26 58 8 2 0 94 4.1
pct 28% 62% 9% 2% 0% 100% -
Application SinglePerformance 12 27 11 1 0 51 4.0
pct 24% 53% 22% 2% 0% 100% -
Application ParallelPerformance 26 a7 8 4 0 85 4.1
pct 31% 55% 9% 5% 0% 100% -

As many as 90% [91%] of the respondents report to be veryfigatisr satisfied with the overall
application performance on the Notur facilities. (This vé@86 in 2007.) In Appendix C, more
detailed results are presented for each of the keywordseseurce. More observations can be
found in Section 2.

The projects were asked to state for each resource (i) thémmax number of processors used
per job and (ii) the maximum number of processors their cgjdeg(n use effectively per job. The
reported numbers are listed in Table 23. For these questianbst all the individual answers, as
they are very diverse (instead of reporting averages).

The projects were also asked what would be the ideal resdordbeir research in 2010-2011.
This consisted of giving five parameters for the resourcé nbalistically can be used by the
project. The results are shown in Table 24 for each projettahswered the questionnaire. Also
here, we list all the individual answers, instead of repgrtaverages. The projects that did not
return answers are not listed. The following keywords aeslus

IdealResourc&€PUs: "Number of CPUSs”
IdealResourcéMemoryConfig:  "Memory configuration”
IdealResourcéMemory: "Memory (GB per processor)”
IdealResourcétorage: "Storage (TB)”
IdealResourcénterconnect: "Processor Interconnect”
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Table 23: Maximum number of processors used per job ; maximumber of processors the
application(s) can effectively use per job.

project hexagon njord stallo titan
1 - h 128 ; 1000 32;128?
2 300 ; 1000 16; 32 0;0 - -
3 -i- -i- -i-
4 -5 - - - 0;0
5 32,128 - 32,128 32,128
6 -5 1;1
7 200 ; - 32;- 200; -
8 .- .- 8,32
9 -i- - 128 ; 256 -
10 1024 ;>2000 -5 - 0;0 0;0
11 256 ;1024 - 1024 ; 4096 128 ;1024
12 - 128 ;400 - 64200
13 -5- -5 - 1024 ; 1024 o
14 - 16,0 16,0 -
15 -i- 6464 B -
16 S 32,96 32;96 - -
17 -i- -i- -5- 400 ; 1000
18 .- .- 1;0
19 - - - - 1:1 -
20 .- -i- 8,8
21 1000 ; all if possible - - 1000 ; all if possible
22 - - 64,7 e
23 200 ; 2000 20;20 - - - -
24 -i- -i- -i- -i-
25 - - 32;0 32;0 - -
26 —;-__unknown ; unknown T o
27 - - 256 ;0
28 - 256 ; 256 256 ; 256
29 - - 16; 32 - -
30 - - 16,0 - - -
31 - 64 64 .
32 - 32,32 o —
33 -3 -5 60 ; 256 R
34 512 ; infinite 512 ; infinite - - - -
35 0,0 - - o
36 - -i- 1,1 1;1
37 V- - - 96 ; 600 64 ; 600
38 0;0 - - - - 0;0
39 - 64 ;512 64 ;512
40 0;0 - 0;0 0;0
41 ; - : 1,1
42 - - - - - 64 ; 256
43 36 ;36 16; 16 8;8 32;32
44 - - -5 - 8 ; Depends on per-node memory - -
45 .- -5 320 ; unlimited
46 - -5- 8,64 8,64
47 0;0 0,0 120; 400 64 ; 400
48 - - - 512 ;32768 256 ; 32768
49 -i- -i- .- 1;1
50 - -5 16 ; up to 100 maybe o -
52 -3 -5 80 ; 80 .
53 - .- 16;0 1;4
54 641024 o o -
55 - 8,32 .- 8,32
56 256,512 - - o
57 - 128 ; 640 o =
58 - - - 4;0
59 i 500 ; 500
60 1-16; 96
61 - 0,0
62 - - 0;0 -5
63 2560
64 -i- 16,16
65 .- - 0,0
66 256 ;1024 - 256 ;1024 -
67 i 00 i i
68 0,0 - I o
69 - .- -5 - 1000 ; unlimited
70 8,0 - o o
71 1120 1120 - 1120
2 .- -3 -i- 0;0
73 - - ik 40,40
74 - -5 - 0,0 - -
75 - 400 ; 2000 400 ; 2000 - -
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Table 24: Ideal resource for the projects in 2010-2011.

project CPUs MemoryConfig Memory Storage Interconnect
(GB/processor) (TB)

1 thousands distributed 8-32 1 default
2 32 shared 2 50 fast
3 0 distributed 0 0 default
4 500 distributed 0 0 default
5 400 shared 2-16 10 fast
6 24 distributed 2 1 default
7 200 distributed 4 1 default
9 128 distributed 4 4 default
10 4096 distributed 1 10 fast
11 10000 distributed 10 100 fast
12 1000 distributed 20 2 fast
13 10000 distributed 1 10 fast
14 64 distributed 8 1 default
15 64 shared 4 1 fast
16 200 000 shared 5-10 <1 default
17 500 distributed 4 20 default
18 200 distributed 1 1 default
19 12 distributed 16 4 fast
20 0 distributed 0 0 default
21 at least 500 distributed 32-64 1-10 fast
22 64 distributed ? ? fast
23 2000 distributed 2 10 fast
24 5500 shared 4 100 fast
25 0 distributed 0 0 default
26 60000 distributed unknown unknown default
27 256 distributed 8 10 default
28 256 shared 4 2 fast
29 16 distributed 1 1 default
30 16 shared 8 20 default
31 64 shared 0.2 2 fast
32 64 distributed 8 0 default
33 100 distributed 4 100 GB on home default
34 256 shared 128 3 fast
35 200-300 distributed 0.5 2 fast
36 64 distributed 8 1 default
37 600 distributed 4 6 fast
38 512 distributed 2 1 fast
39 512 distributed 10 1 fast
40 64 distributed 2 10 fast
41 20 distributed 8 100 default
42 64 distributed 0 0 default
43 36 shared 16 2 default
44 8-16 distributed 32-64 1 default
45 30000 distributed 0 0 default
46 64 distributed 16 10 fast
47 2500 distributed 8 1 default
48 256 distributed 4 10 default
49 300 distributed 100 1 default
50 16 distributed 1-2 0.05 default
51 64 distributed 4 2 default
52 80 distributed 16 1 default
53 8 distributed 2 1 fast
54 640 distributed 8 5 fast
55 16 shared 2 100 default
56 128 distributed 4-8 1 fast
57 256 distributed 4 2 fast
58 4-634 shared 0 0 default
59 600.000 distributed | am not sure | am not sure default
60 48 distributed 32 5 fast
61 128 distributed 2 2 default
62 20 distributed 2 1 default
63 0 distributed 0 0 default
64 4 distributed 64 1 default
65 010 distributed 01 04 default fast
66 512 shared 4 2 fast
67 8 distributed 0 0 default
68 020 distributed 02 01 default
69 1000 distributed 1 2 fast
70 0 distributed 0 0 default
71 0 distributed 1 10 fast
72 20000 distributed ? ? default
73 80 distributed 2 1 fast
74 1 distributed 1 0 fast
75 2000 distributed 100 20 fast
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Table 25: "Specify improvements that you believe are nergsss well as details about any
'Very Dissatisfied’ answers given. Please specify the resoar site in case of any
machine-specific remarks. Also specify software that ydiebe Notur should offer but
currently is missing.”

Number of comments: 20

1: Notur should offer open source software where availdd@eause it would allow users to use the same software "at
home” and on NOTUR resources. In my field, this would includea@um-Espresso, SIESTA and GAMESS-
US. The first two of these are for band structure calculatairesystalline solids, which is a strongly emerging
field with importance for materials science.

2: We are using a mix of applications so "Application Perfanmoe” point 2 we have listed and ideal configuration for
BCM since it will still be important for us in 2010. Storagef@s permanent archiving.

3: The term processor, used above, is not defined! In our answeehave taken it to mean "node”. The diversity of
applications used by our project makes it meaningless tesut an "ideal resource” in point 2 above.

7: Most of our projects are not the most demanding. Recemé?telectron applications are reaching for us new level
of requirements, but most of our applications fall very wethin the limits of available resources.

17: Debugging has generally been a problem on Titan, as tekdompilers provide very little feedback to the user.
For instance, we also have access to the IBM xIf compiler affareint supercomputing center, and we have
found it very useful to install our codes there, just in ortieicompile and test run with that compiler, as it
catches quite a number of bugs that the Intel compiler doeBntther, it provides much more detail than the
Intel one in terms of line numbers. Very useful.

24: The debugger GDB would be good to have.

25: No answers were given on 2. above. We typically run mahg,jeach on 16 cpus. I'm not sure about memory
requirements.

30: See before: storage of huge data-sets should be improved

31: Our main requirement is a machine that can run at leastdb@psors with shared memory (about 2 GB is required
on that node), and where the rest of the system is easily psisgjble other nodes, utilizing MPI. Flexibility in
the queue and run system is important for configuring the job.

34: It would be great to have some nodes on Njord with more ii6gorocessors.

46: Just a remark: I'm unsure what "Performance and debggmiols” and "General tools and utilities” refer to in
the "Notur software resources” question.

47: There have been several problems with new version ofrtte ¢compilers on Stallo, often not directly compat-
ible with MPI versions, which has caused some significanblgros in method development projects. These
problems now appear to have been resolved. We also experidoe to the long run times of our parallel
calculations, occasional problems are experienced in teesage passing for running jobs, causing jobs to
crash. This applies to all the machine we have been usinding hexagon and Njord. Our current usage
(national+local quota) on Stallo corresponds to a contiisugse of 1800 processors on this machine only. Not
all application can utilize effectively a distributed st as given above.

48: Given that Titan and Stallo are technically quite simiiais highly desirable to provide a unified user experi-
ence, especially to use the same queuing system on bothmeado that jobs could easily be moved between
machines.

49: The bottleneck for the applications I'm running is the cache. Processors with larger and more efficient caches
would allow us to reduce the cpu time per job.

53: I would very much appreciate a parallel version of Gaars8© on titan.

54: The GotoBlas library is efficient for our application. \Wefer it to be installed on Hexagon.

55: Several versions of MPI libaries should be made avalahltitan.

66: In our molecular dynamics research, increasing the eurmbCPU cores is an efficient approach for increasing
simulation size and its time-scale. However, the waitimgetion the batch queues increases with increasing
number of cores. Also we sometime have compiler compatilgiifoblems, and software stability problems
when we try to increase the number of cores for the MPI apiptieahat has in principle a great scalability up
to more than 10k cores. In our case, 64 CPU cores on stallo rmatgal maximum. On hexagon, we didn't try
S0 many cores because we had some compiler compatibilibtgans that we couldn’t solve so far.
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69: There is no debugger available on titan that knows abdrit M

73: We develop and test the code on a multicore desktop. Tbigsaus to use titan exclusively for full scale runs.
i.e runs of the engine where we are interested in the finallylte We develop, debug and test the code on a
multicore desktop. This allows us to use titan exclusivelyftill scale runs. i.e., runs of the engine where we
are interested in the final result. As a consequence we delyot@ much on debugging and performance tools
on titan.

7 Notur User Support Services and Resource Allocation

This section of the questionnaire consisted of three pdite first part included questions con-
cerning satisfaction with the (basic/help-desk) user sttgervices provided on each of the Notur
hardware resources. The second part concerned advangeslippert. The third part concerned
satisfaction with the resource allocation and the estadtisnechanisms for this.

7.1 Notur User Support Services

The projects were asked to state their overall satisfaatiitim several aspects of the user support
services provided on each of the Notur hardware resoureggsrtjects have used. The following
keywords are used in this section:

SupportTechAdvice: "Quality of support given by the technical taf

SupportResponseTime: "Response time for queries and problems”

SupportResponseUrgent: "Response time for urgent requests (le.gedtores, quota changes, etc.)”
SupportFollowup: "Follow-up to queries and reported problems”

SupportTimeToSolve: "Overall time to resolve problems”

SupportAccounts: "Management of project and user accounts (aegbiasswords, etc.)”
SupportPages: "Quality of support pages and other end-user dodaieat’

The answers are summarized in Tables 26 and 27. The two &imesa high satisfaction with the
quality of the support given by the technical staff and thepomse times and follow-up to requests
and problems, but at the same time a relatively low satisfaavith the quality of the support
pages and other end-user documentation. In Appendix D, oetedled results are presented for
each of the keywords per resource. More observations caoupel in Section 2. The numbers in
Tables 26 and 27 have the same meaning as the numbers in Téldad 17.
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Table 26: Satisfaction with user support services (1)

KEY hexagon njord stallo titan AVE
SupportTechAdvice 4.3 4.4 44 40 4.3
pct 21% 32% 37% 37% -
SupportResponseTime 4.2 4.4 42 3.6 4.1
pct 21% 33% 39% 37% -
SupportResponseUrgent 4.5 4.3 4.4 4.3 4.4
pct 17% 27% 25% 27% -
SupportFollowup 4.3 4.0 39 38 4.0
pct 15% 27% 35% 33% -
SupportTimeToSolve 4.2 4.2 40 3.7 4.0
pct 19% 31% 33% 35% -
SupportAccounts 4.4 4.3 40 40 4.1
pct 21% 31% 32% 35% -
SupportPages 3.9 3.6 3.5 3.3 3.5
pct 21% 29% 33% 36% -

Table 27: Satisfaction with support services (2)

KEY VERYSAT SAT NEUT DIS VERYDIS TOTAL AVE
SupportTechAdvice 38 48 11 2 0 99 4.2
pct 38% 48% 11% 2% 0% 100% -
SupportResponseTime 34 43 22 2 0 101 4.1
pct 34% 43% 22% 2% 0% 100% -
SupporiResponseUrgent 38 26 11 0 0 75 4.4
pct 51% 35% 15% 0% 0% 100% -
SupportFollowup 21 44 16 2 2 85 3.9
pct 25% 52% 19% 2% 2% 100% -
SupportTimeToSolve 19 53 17 2 0 91 4.0
pct 21% 58% 19% 2% 0% 100% -
SupportAccounts 39 34 12 6 1 92 4.1
pct 42% 37% 13% 7% 1% 100% -
SupporitPages 10 38 37 5 3 93 3.5
pct 11% 41% 40% 5% 3% 100% -

7.2 Advanced User Support

The projects were asked about their experiences with theraed user support mechanisms pro-
vided by Notur. The answers are shown in Tables 28 and 29. Gmtsnprovided by the projects
regarding organizing and improvements related to advansedsupport are given in Table 30.
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Table 28: "Are you familiar with the advanced user supportises provided by Notur?”

KEY YESUSED YESNOTUSED NO TOTAL
SupportAdvancedFamiliar 21 26 28 75
pct 28% 35% 37% 100%

Table 29: "In case you have used it, were you satisfied withreébalts?”

KEY VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
SupportAdvancedSatisfaction 5 8 7 1 1 53 75 3.7
pct 7% 11% 9% 1% 1% 71% 100% -

Table 30: "Please specify other services that advancedsupgort should include that will suit
your needs in the best possible way.”

Number of comments: 6

6: In our opinion, the advanced user support system in pliready is close to optimal.
12: Optimalization and scalability for large numbers 1000) of CPU's.

16: Introduction to advanced mathematical methods, comgumoints and weights of spectral methods. Advanced
user support for new beginners on the supercomputers tdaytc

24: Longer term support is better. The users will certairppraciate collaborations with experienced scientific
programmers.

59: We are happy with the way it is now scheduled, howevegéoterm, multi-year projects will make it a lot more
feasible to plan a project and think further what can be dongne future. At CEES, we are in this project
working with other disciplines as economists, statistisiand oceanographers. The questions and modelling-
needs are continuously developing, thanks to output franTilt would be much easier to plan the future if
we knew the support would be available over a long time-gerio

75: Most of the work on the computers is done by PhD-studértisy are in different phases, some newcomers and
some well established. That means there is a need for consnsupport and transfer of competence to and
within the group. We are in great need for advanced user stpgich lasts over a longer period (years). We
have good experience with involvement in the existing (hephadvanced user support projects, and have a list
of tasks still undone. Paying focus on the application siédams we have a lack of experience and possibility
to adjust to and follow the changing hw-development, rigkimend in a deadlock with our sw.

7.3 Resource Allocation

The projects were asked to report their overall satisfaatidh the mechanisms for resource allo-
cation. The results are shown in Tables 31-32. The folloegnvords are used in this section:

ResallocApplication Procedures: "Application procedures and feedback on eajmins”
ResallocAllocation Periods: "Frequency and duration of allocation periodsiéllg 6 months)”
Resallocinformation: "Available information and instructions”

ResallocAmountStartResources:  "Amount of resources granted at the start of safiewation period”
ResallocAmount Extra Resources: "Amount of extra resources granted (duringation periods)”
ResallocResponsd&ime: "Response time for applications for extra resources”
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The responses are shown in Table 31.

Table 31: Satisfaction with Resource Allocation

KEY VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
ResallocApplication Procedures 12 43 10 4 0 6 75 3.9
pct 16% 57% 13% 5% 0% 8% 100% -
ResallocAllocation_Periods 7 40 19 3 0 6 75 3.7
pct 9% 53% 25% 4% 0% 8% 100% -
ResallocInformation 8 47 9 4 0 7 75 3.9
pct 11% 63% 12% 5% 0% 9% 100% -
ResallocAmount Start Resources 9 35 19 6 0 6 75 3.7
pct 12% 47% 25% 8% 0% 8% 100% -
ResallocAmountExtra Resources 15 33 7 2 0 18 75 4.1
pct 20% 44% 9% 3% 0% 24% 100% -
ResallocRespons&ime 22 19 13 1 1 19 75 4.1
pct 29% 25% 17% 1% 1% 25% 100% -

Table 32: "Specify improvements that you believe are nergsas well as details about any
"Very Dissatisfied’ answers given. Please specify the siteaise of any machine- or site-specific
remarks.”

Number of comments: 17

1: Keep up the good work
6: We are very happy with this aspect of the NOTUR system.
8: Support may be a little too technical, also the documentat

10: The answers above based on the main application roundgting. The last round (allocation 10.09-03.10) have
not yet produced any feedback or even allocation letter vlsi@xtremely dissatisfactory but given the good
history, this last period is regarded as a one-time glitdhésystem.

23: Our projects are of more long-term character (also froenftinding periods, our projects last several years).
Therefore, applications for 2-year periods would be mowgctical for us. However, we can live with the

present practice.

24: NOTUR has worked very well in our perspective. There mayehbeen some confusion for the large accounts

that have a large allocation on one machine and a small &tbocan another machine.
33:
34:

12 month allocation periods (as recently adopted) aterfer us.

Most of our time on Njord is from local allocation. For theriod we are now in, we still have not gotten the final
answer for our allocation application.

40: Shorter allocation periods, e.g. 3 months. Responseftmallocations and information on allocation procedures

should be improved

47: Whereas the application for additional computing timeNjord and Hexagon was dealt with swiftly, | have not
yet been informed about the allocation for our project onrthming resources, Titan and Stallo for the period
2009.2. Considering that we are now half-way through thecation period without being notified, this is not
satisfactory. Furthermore, while waiting for the final alidion to be made, we have been given 1/3 of our

previous quota.

For the period (Oct 09 - March 10), the resource allocatmmmittee plans to grant us the allocation units to the
different HPC systems in Norway other than njord. My projees granted only 1/3 of the allocation units of
previous period (2009.1 1 April - 30 September). Now, | haseduup the allocation units on njord for period
(Oct 09 - March 10). And, you have not given me any notice abimeihew HPC system | can use in the future.

51:
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55: Allocation periods should ideally be one year insteaginfmonths. Because of the nature of the work and
other unforeseen circumstances, granted resources negimderutilized for several months. With a longer
allocation period such situations can be rectified with magerous use of the resources over the remaining
period.

58: Re. allocation periods: This is a small project runniagdeveral years with only minor changes in resources.
6 month periods are too short. Recently, we had a one-yearadibn period and this is probably the shortest
allocation period being reasonable for a project like this.

66: Some information concerning to Notur resources apiticas provided only in Norwegian language. This might
give a bit trouble for researchers from abroad like me. Thems some confusing description in English
information, though the people in Notur are really helpful.

69: We were given the small amount of time we were granted fugve project in the previous period. So far titan
hasn’'t been counting CPU hours, so it hasn’t mattered yditali starts counting CPU hours we will quickly
use up our quota.

72: As someone who is new to these kind of computing resoypads of the application form were unclear. For
example, | had never heard of tape storage before:) Als@stunclear what we could apply for exactly. As for
allocation periods, | think 6 months is definitely too shdfte haven’t even got ours up and running properly
and four months have already passed. It is not quite clearetavhether we have to put in a completely new
application after these 6 months. | would also like to add thebok me a while to figure out who | should
contact for what kind of questions.

75: Need to plan long runs (several weeks/months)

8 Overall Satisfaction with Notur

In this section of the questionnaire, the projects weredsketate their overall satisfaction with

several of the key components of the Notur project and hovoitapt they consider each of these
components. The results are summarized in Tables 33 andtfollowing keywords are used

in this section:

OverallHardware: "Available computing hardware”
OverallStorage: "Available storage facilities”
OverallSoftware: "Available software”

OverallMetacenter:  "User support organization”
OverallSupport: "User support services”
Overallinformation: "Available information and documentation”
OverallWeb: "Notur website (www.notur.no)”

Overall TechWeb: "Technical support pages (docs.notur.no)”
OverallAllocation:  "Resource (CPU-hour) allocations”
OverallNotur: "Overall satisfaction with Notur”

31



Table 33: Overall satisfaction

KEY VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

- 5 4 3 2 1 - - -
OverallHardware 20 44 7 0 0 4 75 4.2
pct 27% 59% 9% 0% 0% 5% 100% -
Overall Storage 10 37 15 1 1 11 75 3.8
pct 13% 49% 20% 1% 1% 15% 100% -
OverallSoftware 8 40 13 2 0 12 75 3.9
pct 11% 53% 17% 3% 0% 16% 100% -
OverallLMetacenter 15 39 7 3 0 11 75 4.0
pct 20% 52% 9% 4% 0% 15% 100% -
OverallSupport 18 39 8 3 0 7 75 4.1
pct 24% 52% 11% 4% 0% 9% 100% -
OverallInformation 7 23 24 12 0 9 75 3.4
pct 9% 31% 32% 16% 0% 12% 100% -
OverallWeb 6 30 27 3 0 9 75 3.6
pct 8% 40% 36% 4% 0% 12% 100% -
OverallLTechWeb 5 22 27 5 0 16 75 35
pct 7% 29% 36% 7% 0% 21% 100% -
OverallAllocation 14 42 12 3 0 4 75 3.9
pct 19% 56% 16% 4% 0% 5% 100% -
OverallLNotur 20 46 4 1 0 4 75 4.2
pct 27% 61% 5% 1% 0% 5% 100% -

A number of respondents report dissatisfaction with théabie information and documentation
and the web pages. These two are probably related sincemiiieg®n of information and docu-

mentation usually takes place via web pages. The low mankesmond with the relatively low

marks for the quality of the support pages and other enddmsarmentation shown in Tables 26
and 27.
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Table 34: Overall importance

KEY VERYIMP IMPORTANT NOTIMP NA TOTAL AVE

- 3 2 1 - - -
OverallHardware 64 5 0 6 75 2.9
pct 85% 7% 0% 8% 100% -
Overall Storage 24 30 9 12 75 2.2
pct 32% 40% 12% 16% 100% -
OverallSoftware 23 28 14 10 75 2.1
pct 31% 37% 19% 13% 100% -
OveralLMetacenter 25 36 3 11 75 2.3
pct 33% 48% 4% 15% 100% -
OverallSupport 32 30 2 11 75 25
pct 43% 40% 3% 15% 100% -
OverallIinformation 24 42 1 8 75 2.3
pct 32% 56% 1% 11% 100% -
OverallWeb 7 47 7 14 75 2.0
pct 9% 63% 9% 19% 100% -
OverallLTechWeb 19 37 4 15 75 2.2
pct 25% 49% 5% 20% 100% -
OverallAllocation 55 14 0 6 75 2.8
pct 73% 19% 0% 8% 100% -
OverallLNotur 48 14 0 13 75 2.8
pct 64% 19% 0% 17% 100% -

Not surprisingly, the computing hardware is considered ugiportant by a large majority of the
respondents. Also resource (CPU-hour) allocation is cemed very important by most respon-
dents. More observations can be found in Section 2.

Table 35: "Specify improvements that you believe are nergsas well as details about any
"Very Dissatisfied’ answers given. Please specify the siteaise of any machine- or site-specific
remarks.”

Number of comments: 6

14: Impossible to find specific pages/information on the web s

24: The centralized documentation page docs.notur.noasd ipitiative and needs to be followed up. The advantage
is that it is a search-able resource, but all the teams shbayothe game and put their documentation in there.

46: Despite a generous allocation for advanced user syppervere unable to utilize our given number of man-
hours. It seems too few chunks of contiguous time were adeil@r handling challenging tasks that take some
time getting into.

62: It would be nice if you all can provide an initial guidanae how to start using a Notur facility by a one-day
seminar.
68: Because of the delays in data collection we have had titthtact with Notur.

73: We very much appreciate the completeness of the pythagroement (python, numpy, scipy and pypar were all
available) on titan. This allowed us to get the code runningi@n within hours. We very much appreciate
the completeness of the python environment (python, nustpgy and pypar are all available) on titan. This
allowed us to get the code running on titan within hours.
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9 Summary of Experiences

The projects were asked to summarize their main experieagdssatisfaction with the Notur
project and comparison with other similar projects. Thdisaconsisted of three questions. The
results are summarized in Tables 36-38. More observatiande found in Section 2.

Table 36: Question 1. "What does Notur do well? What aspddiotur are you most pleased
with?”

Number of comments: 53

1: NOTUR represents an important national scientific iriftagure. The idea of organizing HPC on a national scale
is brilliant and has served us well for more than 20 years.e)iitence of NOTUR enables users to concentrate
on science, since NOTUR handles many important technicdlesiges.

2: Provide access to high performance computing platfoitmas would otherwise be impossible for stand alone
academic institutions. The maintenance and support ismalsth more professional than what the academic
institutions could provide themselves.

3: Efficient use of resources wrt getting the maximum nundsanching capacity for the money.

5: NOTUR gives us an international advantage, since theagtjan procedure is relatively simple relative to the size
and importance of the resources. It is very important to kmepaucracy low.

6: Itis easy to access NOTUR to obtain help. The NOTUR persioame keen to help and show a genuine interest in
our problems.

7: The availability of the resources. Willingness to helpsifive attitude to the users.
10: Notur does well in providing stable hardware resources.

11: Relatively easy access to computing facilities and time

12: User support and organization.

13: Availability of computational resources. Light adnsimation.

14: Providing computational resources.

15: Most satisfied with the quick and precise technical stpgmad the amount of high-quality application software
accessible to the users.

16: CPU allocation procedures and machine stability.

17: For us, Titan is an absolutely essential part of our witri;analysis of QUIET data would simply not be possible
for our case without these resources. Titan provides camgppbwer with several hundreds of cores, available
at any time. Further, the user support is absolutely outigtanwith an extremely helpful staff.

18: Available resources and overall reliability.

20: So far, we have only been using OpenMP type of paralt&izand have been able to run on only 1 node. We are
however looking forward to start using MPI with the help oé tladvance user support”. With the limitations
that are imposed by our use of OpenMP, we are satisfied withrNlogeneral.

22: Support and quick answers

23: Problems are quickly fixed. The staff is responsive arfftieand also involve users in more long-term in-
provements of the computing infrastructure through cdatiohs. Overall we feel that we are very well taken
care of. Contact with NOTUR-members is always pleasant.yTre no bureaucrats, but want that we as
users/scientsists have success. This is very nice.

24: We are most pleased with the quality of the hardware aadtipport services. The application for quotas and
extra allocations is also working well.

26: In summary, we are very satisfied with Notur in generak @hly problem we have encountered is that the waiting
time at Njord can sometimes be a bit long.

27: Nothing special to report.
28: Computational resources and service.
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Support
Good support, stable system.

Notur provides excellent resources and very good uggasti The application procedure is straightforward and
relatively efficient. Notur is flexible and adapts to our ne@d they develop and change during the life of a
project.

You have very good support and response to questionslaratibns etc. The application for CPU time is
straighforward.

Great computing facilities.

That | actually get computation time. It seems easieetagequate computation time through Notur than to get
money to buy a "home” cluster. | like that Notur has the pasigitof applying for computing time for small
projects also, not just large projects.

Good resources, easy access for cluster computing.

Using titan instead of njord (due to extremely long quegi¢ime) has been crucial to be able to complete the
project obligations.

Notur provides excellent supercomputing facilitieeeBoftware | use, can be installed and run on the platforms
of NOTUR. Furthermore, | am getting support from staff of sfupercomputers.

The daily operation of the compute resources is prajaasiand very satisfactory.
Good and fast support, easy to get more cpu hours fast.

User support is outstanding. There is also a strong b¥eeding that Notur wants to help us do our work, and
I'm very grateful for it.

Notur provides ample computing resources of a diversg@at a very affordable price (free ;-) ). Itis also clearly
beneficial to us that Notur provides access to commercialvaoé packages and not charging users for the cost
of acquiring these software resources. In general, queusstare very good, and job turnover excellent. The
structure for gaining access and computer time is ratherrimil.

Notur appears in general unbureaucratic and easy to Te. effort required to apply for small projects is
reasonable. User support is generally good, we are patiguydleased with the help we got from the people in
Tromsg. We are happy to see that it is now possible to applméwe than six months at a time.

Notur provides access to a large, high performance ctingpuluster. Access to the computing resources is
reliable and well organized. Access to the computing ressuof Notur has had been significant for the quality
of my research.

Notur does well: To make sure that the system is running daily basis. Customer support.
(1) The system is running reliably. (2) Good technicglmrt.

It was easy to get our code to work.

The performance of the supercomputers. The efficientiyeo$upport.

Notur provides an efficient HP computing environmentaifability of machine time, speed etc are good aspects
of Notur.

I am in general very pleased with NOTUR.

Notur is doing very well, they are good in informationpfassional, positive and flexible.
Support and available hardware

The facilities.

Very good technical support. Generous quotas.

The system is generally ok. Notur fits well to our requiesits of parallel computing with MPI.
Easy to obtain resources allocation to students anddoast

| am pleased with the availability of the resources Nofters. With the current revolution in genomic data it is
essential for researcher to have access to such resources.

We were most pleased with the ease of getting accessuceatitd the generous allocation of resources. | can not
over emphasize how important NOTUR/titan has turned ouettobour work

So far | have not used the computer and Notur much - therefiany unanswered questions
Stable resources- Access to well experienced suppopige
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Table 37: Question 2. "What should Notur do differently? Hoam Notur improve? Are there
specific issues where Notur can do better (services, sypgiory?”

Number of comments: 39

1: User support is rather unpredictable, and relies on paismnnections to the people that carry out the actual work.
In my experience the support is very good once | manage targefiroblem to a competent person. It is hard
to give specific advice here, because the need for a pubtiee(’f service in principle is unlimited.

2: Our projects requires large amounts of permanent arghisforage. We hope NorStore will eventually provide a
good solution these needs in the future. The establishnidfrStore has taken more time than indicated and
we still do not have a clear picture of what the future capawitl be. A clear plan for this would be beneficial
for us.

3: It may be considered to delocalize parts of the packageH$p user support (and package installation and main-
tenance work). This means that service personnel shoulgrggtams/packages allocated as their general
responsibility, that is, the responsibility should extéadnachines outside of the local computer center. In this
way, they may develop specialized competence wrt user sty be able to offer better support especially
wrt run-time conditions/parameters. Up-to-date documtéom would be a good idea. It is generally not the
case now. The web-pages (technical) are very often outdatgthcking in detail.

6: Compared to high performance computing centers els@nhethe world, NOTUR does very well. Within our
research group, we see no need for changes in the NOTUR padjani.

7: Overall, there are no single issues. Perhaps the changesdedures, changes in deadlines should be avoided.
The information about changes and deadlines could be basgettin good time.

8: Better (less technical, but still informative) and mareguent info from Titan would be welcome.

10: User support can be improved but this is not crucial fergpaup. The same can be said for advanced user support.
In a scenario with limited funds it is important that the nréjoof available money is used for hardware.

11: User support in particular performance profiling androfation can be given more emphasis. Larger systems
are dearly wanted!

12: As always, more CPU resources are welcome.

14: More structured and intuitive web portal.

15: Have no suggestions.

16: Higher number of single processors available for codeldpment.

17: Improved stability is the number one issue for us. Smalnts are improved debugging tools, resolution of the
long-standing MPI problems we see on Titan, and a betteregsgstem, in which the owners of nodes actually
get access to the respective cores, and won't have to stamakire together with non-owners. This doesn’t
seem to work optimally.

18: | would have prefered that there was more flexibility reg@ when applications for computer time can be
submitted. | guess | sometimes would have liked more "imtira” support. When setting up new software,
it is sometimes not a single support request to get somethied, but a bit of back-and-forward to get things
working. In these cases it could be useful to have a bit mare tiith support.

23: Itis difficult to find the actual deadlines for applicatifor CPU times on the web. The changes of the application
procedures can cause some confusion.

24: The documentation pages could be improved.

26: Improve the capacity at Njord.

27: Technical documentation should be improved.

28: Documentation and website.

29: Batch waiting time, but | guess this is hard to improvehaitt buying new hardware.
30: Please add more storage / a bigger archive system.

33: We prefer to apply for CPU hour resources once per yeardhery 6 months.

37: Visualization facilities would be nice to have access to
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Can possibly improve documentation on Internet.
Right now | do not have such points.

Again, we are very happy with the daily operation for tle¢adcenters. However, the application and report-
ing procedures could maybe be simplified (the new web-bapptication form is a major step in the right
direction).

Disk 10 has been a major bottleneck, and Titan has peadiglibeen struggling with interruptions. However, I'm
generally satisfied with their efforts to solve those praiselt is crucial that information on ongoing problems
is put on hpc.uio.no and the login screens as soon as pgssiblee can work around any interruptions; this
also avoids duplicate error reports.

Information flow could perhaps be better. Although it é®d that e-mail communication is limited, | have the
impression some important information is not provided inanner that is easy to take note of (for those of us
who do not visit the Notur web pages on a regular basis). Regjtihat the user is more aware of the normal
deadlines for applications.

Documentation is obviously never good enough ;). Wolhédd be any way to draw more on the community in
creating documentation? Especially, to ensure that quresthdividual users had, and answers to them, become
available to all?

Feedback on applications and quota allocations coulbetier. There is also some room for improvement
regarding new accounts and users.

The internet pages are a little bit messy. But | rarelytheen.

(1) I hope to have some interactive node to code debug amelapment. (2) Notur should organize some
workshops on how to use the systems more efficiently.

The parallel efficiency of Stallo for our applicationgti/ASP code) is not very high? We think it is due to the
narrow band of the Xeon 54XX series processors. Is it passblpdate the processors to the newer Xeon
55XX processors?

No comments
Some extra documentation of machine architecture.

System information of the Noture computing resourcgeears distributed over the internet, reflecting probably
the real locations over the campuses/organizations. Fnemgers’ side, this information could be unified into
a Notur web-site, then we could find faster/easier a bestisnltor a specific computing problem research.

For me part of the problem is that | am so new to these kirmbofputing facilities, and such use of computing
power in general. | would not be surprised if more reseascleecounter this problem, or maybe they just
avoid using the Notur resources. In that respect | feel theth §ewbies as myself are not part of Notur’s target
audience (yet), and for myself it has thus been quite difftoufind my way around the resources that are offered
and to understand how | can use them best.

I am overall very satisfied with NOTUR/titan. | would betipressed to find an area apart form my little comment
about the queuing system, where NOTUR could do better, th@nalready do.

Be in contact with the users in order to understand thaifigs the users have. That will help being flexible when
special needs occur (special testing phases or needs Wieeigd¢ue system is obsolete).

Table 38: Question 3. "How does Notur compare to other certbet you have experience with?
What do other centers provide that Notur should provide d@virdease list the center(s) that
you use in the comparison.”

Number of comments: 30

1: I have no relevant experience here.

2: | have no similar centre to compare with.

6: See answer above.

7: We do not have much experience there. For years now, Nasuoéen both sufficient and essential for our activities.

10:

Notur does very well. Centers for the comparison: NASKES (problems with stability and terrible problems
with security issues).
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| have experience from Sweden (-1994) and Denmark (3200&ur compares very well. In both Lund (Sweden)
and Denmark, we had specialist scientists (e.g. in comipagtchemistry) hired by the computer center to do
advanced user support/research.

We have no experience with other HPC centers.

I've only got experience with NERSC as an alternativeictvlis a bigger and more "professional” center. From
my experience, it is much easier to get things done on Titaterms of user support and updates. On the other
hand, stability has been much worse on Titan.

Have used a center at the University of Florida, and Nistur most respects better.

I think that NOTUR does overall an excellent job. Years,dgvorked with DKRZ computers in Germany. Also
the DKTZ did a good job. | have no spontaneous ideas for ingr@nts. In the long-term, as computing gets
more and more complex, we have to think in a concrete actionoonto use the evolving complex systems
more efficiently. Remember, that we often hire post-docshid Btudents, who then have to work on a new
system. It would be great to train them better for the machsage (including also myself!), or to facilitate the
use by automatic software systems (reliable autotaskingpiters or the like).

We have not used other centers recently. Our users cdneimgChina, Australia and Canada seem to be quite
happy with NOTUR.

Do not have experience with other comparable centers.
Comparable with the HP-center at Imperial College Lando

Comparison with the DKRZ (Deutsches Klimarechenzenjrin Hamburg, Germany: they provide more or less
unlimited storage capabilities for data.

This is the first center | have been involved with but mylifgefrom colleagues is that the availability and
allocation of CPU resources is more efficient and flexiblatimany computing centers. That means we can use
the resources themselves more efficiently.

It would be nice to have a visitors’ program, where usars@ome and sit in a space adjacent to, or amongst, the
consultants, so that intense debugging and porting camtake interactively and quickly. Each of the centers
(Oslo, Tromsg, Trondheim, and Bergen) should have suchaspéiich could be booked for up to a weeks’
time. In return for the consultants services, the usetbrishould then give a presentation to the consultants
about their work. I've experienced this at ARSC (Fairbank$ESA (Champaign/Urbana) and SDSC (San
Diego).

| am satisfied with the service and facilities provided\NTUR.

No experience with other centers.

Compared to the other international supercomputeregihat | have had access to (NSC 1997, CSCS 1997,
SDSC (1999-2000), Notur appears much more flexible in piogiéccess and resources to the users. This
probably is in part due to the Norwegian supercomputingesgstvhich has the dual role of providing capacity
resources for all supercomputing activities, as well agbaipy access, whereas other centres have focussed on
providing the high-end resources, leaving regular use tb eaer to find local solutions. For us as scientists,
this allows us to focus on science rather than operatind tmraputer systems.

We do not have direct experience with other centers,rbut fliscussions we have had with colleagues abroad we
have gained the impression that NOTUR is easy to use: relsoamounts of paperwork and direct access to
relevant and eager support personnel.

My project co-workers have experience with the computeésources at the universities of Leeds and Leicester in
the UK. Compared to those, Notur appears to have significéegs down-time, and a queue system which is
more transparent and predictable.

I don’t know.

We have only used Notur

We only benefit from the Notur project.

My impression is that NOTUR is very well organised.

Ok, but not the best. | have only worked at Supercomputlerc&ion Research Center, IISc, India. There the
facilities, software and helping personnel are better thabhwe have in Notur. (http://www.serc.iisc.ernet.in/)

I have some experience with CSC (Finland) and some canpentres in Japan, and the Notur system is very
much OK in general with their high performance computingiaare. Comparing with CSC that keeps all their
HPC systems in under control in their own building/fac@#j the Notur HPC resources are distributed over the
universities in Norway. This is pretty much understanddbtaesearch-driven developments, but from users’
side, it could have unified information on the systems.
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72: | have no experience with other centers.

73: I just thought | use this space to share my experiencésquituing systems that have a suspend and resume policy
in place. Before coming to Norway | was running some smalsjoh clusters belonging to ANU/APAC and
their clusters had a suspend and resume policy in place vildhdtl mean that jobs like the ones | run would be
suspended by the queuing system if somebody was askingsfaunees for a short job or an interactive login and
when the small/short things were finished the large/long jebuld continue. For me it really does not matter if
I get my results in 7 or 9 days. | kind of liked their approachywauch and it made it easier for large long jobs to
coexist with small short jobs in the same queue. http:/faans.edu.au/ dbs900/PBS/logabdifications.html#preempt

75: Very well. Compared to colleagues they are often largeugs and have (partly) access to own hw, but most
important do they often have a wider competence (compuialticience-like) to take care of the needs coupled
to the application itself (data transfer, parallel isswef§cient storing, visualization,...). We have to estdblis
separate contacts with different groups in order to follgw-urhis is time consuming and not efficient and
results in less knowledge assimilated in our group. In the lan, we loose!

10 Future Needs

The projects were asked to specify any known or expectedgehemneeds for resources within
their project in the coming 24 months. An answer was not regaefor projects that will cease
to exist in 2009 or will have similar needs as today. The sactionsisted of six questions. The
answers are summarized in Tables 39-43. More observatierin@duded in Section 2.

Table 39: Question 1. "Please give a brief description oflargwn changes in your research
activity in the coming 24 months that will affect your needs ¢omputational and storage
resources and user support. This could for example be timérigtion of projects, start of new
projects, specific deadlines, etc.”

Number of comments: 55

1: | envision business as usual for at least the next 24 mo@halents come and go, but their number is steady at
between 1 and 3. When they are few, | have more time to do etiecnos myself, so the variation is not so big.

2: No big changes are anticipated.
3: Expect man power at present level.
5: The project portfolio is steadily increasing, and we etmair needs to increase accordingly.

6: We have problems that are based on repeated inversiorrgef $parse matrices. Any means to improve the
performance for this class of problems would be very welcome

7: As mentioned, the new 2-electron approches are much neonamtding than previous applications. They will mean
an extension of our computational needs. It is too soon tesasat present to which depth we will follow these
studies.

8: No big changes, although the memory and CPU requiremehtsevease as the model resolution increases.

10: The group has expanded with one faculty position and ¢veldpment of our radiation MHD code has resulted
in a production quality code. Results so far has put the gesua central modelling group for a future space
mission, IRIS, to be launched December 2012. The need fopuatational resources will therefore increase
and we can basically use whatever we can get.

11: We'll continuously attempt to solve larger and largesipems, using more and more processor cores. Many-core
(at least 32 cores per node) and GPU-based architecturelsendff great research interest. Therefore, larger
systems are wanted!

12: Application of a new type of ocean model for testing befoutting it in operational use.

13: We are in a process of increasing the resolution of ouranothe extend to which the improved model can be
used, will be limited by the available computational resest
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The needs vary a lot depending on the amount of studestdfucs and the phase of the various subprojects.

In the coming year we will use less commercial and puldimain software, and primary apply our own computer
models.

Similar needs as today.

We are about to scale up the QUIET experiment from hursdi@thousands of detectors, as we move to Phase |l
of the project. This will eventually require an expansioroof disk space from tens to hundred TB. However,
this will only happen in two or three years, and hopefully wi# have established a working solution by then.

| expect somewhat higher level of activity (large numbfesingle processor jobs) but no great changes.

Our need for computational resourses will increase. \ermre people (5 persons) using the nnXXXXk account
and with use of MPI, we will be able to run simulations with gy spatial resolutions. Two of our projects will
terminate in 2010 and two in 2011. We expect to make seveanaitt runs for all projects.

5-7 people will work with Notur facilities in the next 24amths. A new project starts up in Februart 2010. Larger
molecular systems will be studied.

We expect that our models will increase in resolution eorplexity (more and more Earth system components
will be coupled together). We expect more ensemble runsfjicd runs with slightly changed initial conditions)
and also over longer periods. Further we anticipate that assimilation of observations into coupled climate
and Earth system models will become important. All this nseardramatic increase in CPU time, storage
demands, processor speed and memory. We could sustaimalimdun the project for the next 24 months even
with the termination of the EU FP6 Integrated Project CARBTZEAN which we coordinated.

The project will continue over the next 2 years based astiag projects. A few proposals are in the pipe. The
needs are expected to continue growing, say, linearly.

No known changes.

Will most likely have increased need for resources duledi@ased activity in High Throughput Sequencing. This
is discussed with Notur/Norstore through the FUGE Bioinfatics platform.

We will have similar needs as today, but we expect a neeaidéoe computing time.

I need to complete the calculations for my PhD within #@sester, but | plan to continue a collaboration with
the Department, so my needs would be unchanged.

The project ends in 2010, and we need a lot of CPU time ttZeaur work. It is still unclear if we can manage
to complete all simulations. This is caused both by techmmoablems with the model system, and too small
allocations that forces us to minimize both simulation sgnd tests to a minimum. Hopefully new projects
will come where we have the possibility to upgrade the mogstesn to utilize a capacity machine.

We hope to have 2-3 new postdocs working on the proje@hg@010-2011. This will allow us to expand our
project and increase the resources we require.

We currently have a cooperation with Georgia Tech in aiRNénded project. In this project, most of our
distributed memory CPU time is used. That is, all the time @xagon, and a lot of our time on Njord. The
NFR project ends next year. We are not certain what will hagdter this. Hopefully, we will get new projects,
but there is also a possibility that our need for distributezimory CPU resources will decrease.

End of project is January 2011.

I will continue to use Quantum Monte Carlo codes to stualyous problems. Beside this there is a chance that
I will start using more memory-intensive applications ie thext 24 months as | have plans of implementing a
variational approach which essentially is a minimizati@oathm with very many degress of freedom.

While the mix of simulations | do will change from impaetsd tsunamis towards explosive volcanism, there
should be no substantial change in the resources requitieer & terms of cpu, memory, or storage.

We finally managed to get PhD postitions for projects thidlt use the codes that we developed. Previous
projects mostly focused on the development and could noereakugh use of the developed tools. This is/was
a resource problem on our side and will be improved now. Assalreve should be able to run jobs more
regularly and produce more science with the hours that we get

My project ends in 2009.
No changes

In addition to my previous scientific activity relatedstudy of novel materials for semiconductor electronics,
defects in TCOs, another topic has been included. The tspiee study of defects in Silicon. The previous
acivity still is going on, since the project we have will bentioued until 2013.
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Basically, we adapt our workload to the available corapasources. Larger machines with more memory results
in bigger experiments, more results and better researdiyqua

Our group will start a new analysis of MR-images in 20X@lgsing the images of 1000 human brains. This will
probably lead to an increased use of stallo in our case.

We have used a tiny fraction of our allocation so far. Brenbarrassing; however, | see that we're not alone. In
any case, we believe that will change in the next few months.

We will continue to expand somewhat, and thus we expeatreewhat further increased need for CPU cycles, but
not a dramatic increase. We expect an increasing use of iigpplatforms due to a slight shift in the scientific
profile of the center. Assuming the grid project devoted ttidvewill have a successful outcome, we may shift
jobs to the NordGrid and NorduGrid platforms if the servipesvided are reliable and give improved run-time
for our applications.

We expect to ramp up the amount of large network simuiatige will perform, increasing your CPU and RAM
requirements. We will likely be running larger numbers digowith O(64) cores, but may also go for even
larger jobs.

My project receives financial support from the Norwedrasearch Council until the end of 2010. During 2010,
we will probably need additional computing time as we firaliimgoing projects.

No changes.

We just started a new three-year project (supported byblian Research Council and industrial sponsors) on
Advanced Computing of slug flow. Hence, we wish to get comtirsusupport from Notur.

We will proceed as planned
We will continue the present project in the next 24 months
Main concern is availability of large and long term (a fgvars) storage capacity.

My group will request regular use of 4-6 parallel 64-18Bg on a regular basis. | have two big projects that
require large scale parallel cfd. One ending end of 2010 emdéng 2012.

We have to finish this project during spring 2010 as a Pudent will submit her thesis by then. We had 70
hours of advanced user support for fall 2009, but we endedsimg 05 hours. We have therefore applied for
200 hours in 2010 as this will need high computation effodrider to reach the deadline.

We had a peak activity in 2008/2009 with my sabbatical & lnd we are now gradually establishing atomistic-
and multiscale material modeling activities at NTNU. Atggat we have no strong opinions, but look forward
to the upgrading of Njord.

A large multi-user software system has been developed/igroup during the last two years, and this system is
now increasingly used internally and will soon become knabgo to external users. If successful, we expect
that our system will soon generate a large computational, lvhich will also have peaks due to varying user
activity. We also expect the increased use of the systematbtie increased storage demands. As we have a
developing system, and have user-initiated runs, it ismoatto make use of the Notur resources and thus user
support is and will be very important.

We have started our molecular-dynamics-based resean2009, and extend this during 2010. The fundamen-
tal parts of the task have are accomplished with severaigailins in this year. Next year we would explore
larger simulation systems aiming to applications on thégetavith more computing resources.

In one month time we should have the data, we would likeatasfer the allocation to the titan servers and proceed
with the analysis.

One of the uses of our code involves running large 3d nso@®I0 or 1000 cells per dimension). We have tested
the code on smaller versions of the model and have got to tiné gibbeing ready for larger runs. We want to
explore parameter space with 500 cube runs and then pick laramaber of configurations for more detailed
modelling.

We will have a great increase in data coming from next giom sequencing machines. This data will have to
be stored, and analysed. Our project has only just stargavdirun for another 3.5 years.

The project we use titan for is expected end in January.2@de do not anticipate big changes in the need for
computational resources.

Need for more resources being used as efficiently astpesdihis will be connected to available advanced user
support.
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Table 40: Question 2. "Will the need for computational resea change significantly in your
project in the next 24 months? If yes, please state the régsand detail the changes in your
needs.”

Number of comments: 48

1: In my field, computational resources remains a major &itk. To produce research at a high international level
requires HPC infrastructure at a high international ledallong as NOTUR remains at such a level, so will our

group :-)
2: The use of BCM will gradually be reduced and our demand dpiability platforms will accordingly be reduced.

3: The need for computational resources is expected todrerat the same rate as during the past few years, as we
attack problems of increasing size and complexity.

6. We foresee no drastic changes. We are striving for largdrlarger systems as we are after the infinite-size
asymptotics of our systems. This entails faster and faséehmes and better and better codes.

7: As mentioned, the new 2-electron approches are much neonamtding than previous applications. They will mean
an extension of our computational needs. It is too soon tesasat present to which depth we will follow these
studies, but it seems that these demands will bring our girtgea different class of needs.

8: See previous question.
10: See above. We need to run several runs with 1024-2048 owez many months.

11: If possible, we'd like to use thousands of processorscarach more frequently. This is both for performance
studies and production runnings.

12: The application of a more sophisticated ocean modelimdlease the requirements for more CPU power. In
addition, a planned increase in the model resolution (fineisywill also require more computational power.

13: Yes, more CPU hours will be needed.

15: As a consequence of our answer to the former questiorjobsiwill typically run on fewer processors and our
1/0 intensity will be much lower. Thus storage capacity Wi less important. Our computer models involve
large matrices, however, so available memory during coatjmut will still be important.

16: Similar needs as today.

17: As far as computing power goes, we probably have enoutfhw¥iat we have already. Most likely, though, we
will probably expand slightly.

18: No.
19: The amount of cputime needed will increase significarntthe size of the research group has tripled.
22: Increase due to more detailed model systems.

23: We participate in a series of EU and NFR projects on Eggtesn modelling (EU: COMBINE, EPOCA, COCOS,
MONARCH-A(under negotiation), a CarboOcean follow-uplsiitted)). We will participate with biogeochim-
cal modules to the 5th IPCC assessment report. The alreadglale funding for project work on Earth system
models, feed back analyses, and future climate projectemsre a steady increase of computational resources.

24: We may become involved in assimilation activities with Norwegian Earth System Model, in collaboration with
the Bjerknes Center for Climate Research. These new afiphsashould not change the nature of our needs,
but they are expected to be quite demanding in CPU allocation

27: See above.

28: No.

29: No

30: No.

31: Hopefully, we are going from a model tool that can run omjsacity computer.

33: Since our current work has been very successful, we egliest more resources to run larger models and explore
more conditions for our existing simulations.

35: no
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36:

37:
38:
40:

41:
43:
44:
47:

48:
50:
52:
54:
55:
56:
58:

59:

60:
65:

66:

69:

72:

73:

75:

I will still need computational resources, but my needbprobably not change much. However connected to the
variational approach | might need more RAM, then also it rhiggn necessary to use more temporary storage
space on each node. Actually it might be favorable for thiggmt to have fast local harddisks.

No real changes in needs.
Stay constant.

Our need for computational resources are graduallgasing as the simulation packages we utilize are getting
more computationally demanding..

No changes
No change.
No

We will continue to expand somewhat, and thus we expeatreewhat further increased need for CPU cycles, but
not a dramatic increase. We expect an increasing use ofitigpplatforms due to a slight shift in the scientific
profile of the center.

There may be a certain shift in jobs, from embarassingtgltel to MPI-parallel.
No changes.

We applied for more than we were allocated. We thus need.mo

No.

No

Large 3D CFD simulations, see comments above.

No and yes. Our overall resource demands are small. Weawih install a new application on our own account
at titan and if this works successfully it may alter our dedsbut probably only marginally. This will be
considered in our new applications.

Yes, we will double the hours for advanced user suppoto @90 hours and will also need accordingly increase
in computation time.

No

Due to the above described evolution in the project, vpeetxa significant increase in the need for computational
resources during the next year, and continuing into 2011.

Our simulation systems should be increased in the sibstim space- and time-scale, and thus it will require
more CPU cores. Now we use about the 64-128 cores, but maytoé@emtease the number to 2-10 times more
according to the simulation systems in the next year.

See answer to previous question. Larger models will ume @PU hours.

Yes, see above. We will require increased storage dgpawil depending on the analyses possibly more CPU
hours.

There might be slight increases in the need of compualti@sources depending on which changes/enhancements
to our code we would like to try in the coming months in full Eceuns on titan.

We are in the position to make use of whatever is providatialso need backup of competence in fields that are
tangent to efficient utilization of our application-sw.

Table 41: Question 3. "Will the need for storage change &wamtly in your project in the next
24 months? If yes, please state the reason(s) and detahamges in your needs.”

Number of comments: 49

1: No. By temporary measures, our needs are not especially. la
2: Probably not.
3: Yes. Temporary storage: see previous item. Permanaigsetoconsiderably more, due to increasing demands

(from central authorities) wrt long-term documentatioresearch results and in particular primary data.

5: We use today a temporary solution at the University of Ol we will probably need a safe long-term storage

solution within the next 24 months.
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6: No.

7: This will increase, but compared with other projects pitdip quite moderately.

8: It will increase, although | cannot say by how much.

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
22:
23:

24:
27:
28:
29:
30:
33:
35:
36:
37:
38:
41:
43:
44:
46:

47:
48:
50:
51:
52:
54:
55:

56:
59:
60:

No change. Only need for temporary storage.

The storage need will increase accordingly, but not dtaally.

By increasing the grid size of the models, the demanddéoage will increase, a factor of 4-10 should be expected.
No (we already use norstore).

No needs.

Yes, it will be reduced.

Similar needs as today.

See above.

No.

About the same

We need several TB, but so far we have not applied for géorasources.
Increase

Yes, due to the increasing production scenarios (ore@rbsent models under development will get more op-
erational) we expect a significant increase in need for georélVe also will need long-term archiving facilities
which are accessible by multi-users (at best through onétréeval tools such as CERA at the WDc Climate in
Hamburg).

Same as for CPU time, we are expecting a linear growth tinté.
See above.

No.

No

See remarks before: More storage would be nice.

We have norstore resources that are sufficient for theforae.
no

Not permanent storage.

No real changes in needs.

No

No

No change.

No

We believed we it would be useful to store vast amountstefinediate computations from physiological simu-
lations. However, with disk io being as slow as it is, we mayeh@ rethink that.

No

We may need more storage, but believe that we will notréhéegroup of "large” storage users.
No changes.

No change.

No

No.

Yes. Large outputs form Earth System models will neggklatorage. With our project coming to an end in 2010,
we will need increased flexibility in post-processing of rabdutputs data.

no
No, not really. The results will be downloaded for eaclydasimulation.
No
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65

66

69

72
75

: We currently expect a somewhat increased need for gtodag to increased activity with our system and in-
creased interactions from external researchers. We dlyrexpect a somewhat increased need for storage, due
to increased activity with our system and increased int&nag with external research groups.

: Our project produces much output data that should beadtdpast until publications. So far we have about 1-2
TB data on stallo, and it is increasing.

: See answer to previous question. Larger models germetedata (120 GB per model f600%). The data will
require medium term storage (i.e., until the papers baseberesults are accepted) for analysis.

: Yes, see above.

: We have recently started using Norstore, and throughrexdd user support project we expect to use it a lot. The
next 24 months, 500TB.

Table 42: Question 4. "Will your project need access to hardwesources in 2009-2011 that are
currently not provided by Notur (e.g., other computing @&estture, other type of storage, etc.)?

Ple

ase detail your needs.”

Number of comments: 45

1: No. More of the same, please!

2: Probably not.

3: Not new architectures, but we do fear that the present gwlachines may become clogged towards 2011 and

hence needs to be expanded in terms of node number and disfmneMoreover, as fatter nodes become
shelfware, present clusters should be expanded with th@serfie degree).

6: No.

7: Not essential, according to my opinion.

8: Not that I'm aware of.

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
22:
23:

24:

26:
27:
28:
29:

33:

Just more cores.

More processors and many-core and GPU architectures.
MPI platforms with a large number of CPUs, i.e. betweed0:00000 CPUs.
More CPU hours will be needed.

No

No.

No

Not applicable.

No

no

No

We cannot so often migrate our complex models to new tatores. Therefore, systems such as hexagon and
njord are fine for MPI or OpenMP.

Not as of today’s situation. But we expect Hexagon wiltdrae completely packed at some stage and then we
will have a problem and more resources will be welcome.

No.
Not as far as we know.
No.

| hope to be able to access a linux cluster at NTNU. Thisishbelp running OpenFOAM (which is mainly
designed for linux).

Not that we know of.
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34:

35:
36:
37:
38:
41:
43:
44:
47:

48:
50:
51:
52:
54:

55:
56:
59:
60:
66:

72:
75:

It would be good with a shared-memory system with more €BiAan what Njord has. This has to be a system
with very fast buses, just like on Njord. A system like for Byale Stallo, with a very slow bus, will not be
useful, even if more CPU'’s are provided for each node. Thitesy scales very poorly in comparison with
Njord.

no
No
No.
No
No
No, will not.
No

We observe the gradual incorporation of GPUs as congpptatform. Having access to a test system for develop-
ing and testing new algorithms for these architecturesjghave do not foresee a shift to this kind of compute
platform in the near future.

No.
No.
No change.
No

Previously, we have applied for the resource Stallo. i@y we found it does not fit our application for the
aforementioned reasons. Therefore, Hexagon is our bewtechow.

No
no
We have a self-developed program.
No

Molecular dynamics in principle is a good subject forghlat computing. The number of cores (and waiting time
of the batch queues) is most important for us.

Not that | am currently aware of.

At present, more of what is already around. There is anpialen extending our knowledge in CFD, but then
we need cooperation with resources from other fields (coenmdience-like). That may open possibilities for
other/new architectures and storage.

Table 43: Question 5. "Will your project have a need for segsiin 2009-2011 that are currently

not
ofr

provided by Notur? Here, one could think of for exampleeottypes of support, other types
esource allocation, services for visualization, ggithbling of applications, etc. Please detail

your needs.”

Number of comments: 38

O N O WN R

10
11
15

: See previous point.
: Probably not.
: There is need for much improved user support and shogporse times of these, rather than new types of support.

No.

: No essential additions.
: Probably not.

: No
: More involved performance profiling and optimization.
: No.
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16:
17:
18:
19:
20:

22: %
23:

24:

26:
27:
28:
33:

35:
37:
38:
41:
43:

44.
48:
50:
51:
52:
54:
55:
56:
59:
60:
72:

75:

No
Not applicable.
No
no

At XXXX, we run projects that are not supported by the Reslke Council of Norway (RCN). It has therefore
been necessary to invest in our own small cluster of CPUssé hee typically applications that are supported
by Aqua culture authorities, and could easily be run on NOTddRputers. It would have been beneficial to
know NOTUR's policy on this subject. What is the cost of usM@TUR’s resources for non RCN-projects?

2

A link to the World Data Centre network would be good tdlglimate data and other geoscientific data sets
(ocean, atmosphere, land, ice etc.) from model runs andaigms with others.

Not as far as | can see. A central data server or a censahhlzation platform could be interesting. The grid-
enabling of our applications could be good but we do not haggpts to work on that as of today.

No.
Not as far as we know.
No.

Visualisation is very important for adequately disji@yand communicating our resources. We have not spent
time considering visualisation tools yet but we would dedilyi benefit from visualisation services.

no
Visualization facility would be nice.
No
No

| am going to apply for advanced user support. The reastirat | am only user and | feel difficulty in installation
of new updates of the software, which | use. If | spend more fion installations and updating the script files, |
can do the job. However, | prefer to spend more time for reseanrk. For the software installation purposes |
prefer to get support from qualified people of NOTUR, whiclowrvery well the different features of platforms.

No
No.
No.
No.
No
No.
No
no
No needs.
No

We might need some more support - | haven't applied foaaded user support yet but will do that in the near
future. Our project would benefit from a shared project aoeattich all a number of users have access. This
was currently not available (although that now being sQrtéadtan imagine that other projects would benefit
from such shared area structures.

Yes. We are desperately (constant) in need for compatiinpetence. Daily we feel possibilities of doing
new cases disappear because we dont have capabilitiesttatgkr steps beyond the limits we feel we have
control over today (computational wise). l.e. trying otiNatur-resources, extend number of cpu’s, verifica-
tion/validation/performance on new hw, efficient storagegbilities, ...
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A APPENDIX for Section 5

Table 44: [HardwardJptime]: "Machine availability (uptime)”

resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 11 7 1 0 0 2 21 4.5
pct 52% 33% 5% 0% 0% 10%  100% -
njord 14 9 3 0 0 3 29 4.4
pct 48% 31% 10% 0% 0% 10% 100% -
stallo 19 15 0 1 0 1 36 4.5
pct 53% 42% 0% 3% 0% 3%  100% -
titan 7 11 9 0 4 2 33 35
pct 21% 33% 27% 0% 12% 6% 100% -
Table 45: [HardwarelobWait]: "Batch job wait time”
resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 5 11 3 0 0 2 21 4.1
pct 24% 52% 14% 0% 0% 10% 100% -
njord 2 8 9 5 3 2 29 30
pct 7% 28% 31% 17% 10% 7% 100% -
stallo 9 16 8 0 0 3 36 4.0
pct 25%  44% 22% 0% 0% 8% 100% -
titan 9 11 6 2 0 5 33 40
pct 27% 33% 18% 6% 0% 15% 100% -
Table 46: [HardwarelobQueues]: "Batch queue structure and job priorities”
resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 5 7 5 0 0 4 21 4.0
pct 24% 33% 24% 0% 0% 19% 100% -
njord 3 11 7 3 1 4 29 35
pct 10% 38% 24% 10% 3% 14% 100% -
stallo 4 18 8 1 0 5 36 38
pct 11% 50% 22% 3% 0% 14% 100% -
titan 4 14 7 3 0 5 33 37
pct 12%  42% 21% 9% 0% 15% 100% -
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Table 47: [HardwarelobFlexibility]: "Batch system flexibility”

resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 5 7 4 0 0 5 21 4.1
pct 24% 33%  19% 0% 0% 24%  100% -
njord 3 9 7 1 0 9 29 37
pct 10% 31%  24% 3% 0% 31%  100% -
stallo 4 13 9 0 0 10 36 3.8
pct 11% 36%  25% 0% 0% 28%  100% -
titan 1 15 9 1 0 7 33 36
pct 3% 45%  27% 3% 0% 21%  100% -
Table 48: [Hardwarelobinteractive]: "Ability to run interactively”
resource.  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 3 5 2 1 0 10 21 3.9
pct 14% 24%  10% 5% 0% 48%  100% -
njord 0 10 3 4 1 11 29 32
pct 0% 34%  10% 14% 3% 38%  100% -
stallo 4 11 6 1 0 14 36 3.8
pct 11% 31%  17% 3% 0% 39%  100% -
titan 0 13 5 1 0 14 33 36
pct 0% 39%  15% 3% 0% 42%  100% -

Table 49: [HardwaredDiskPermanent]: "Available storage capacity for permarmata (home

directories)”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 7 1 8 0 1 4 21 3.8
pct 33% 5% 38% 0% 5% 19% 100% -
njord 4 11 8 1 1 4 29 3.6
pct 14% 38% 28% 3% 3% 14% 100% -
stallo 9 12 7 1 0 7 36 4.0
pct 25% 33% 19% 3% 0% 19% 100% -
titan 6 10 7 3 0 7 33 3.7
pct 18% 30% 21% 9% 0% 21% 100% -

Table 50: [HardwareDiskTemporary]: "Available storage capacity for tempgrdata”

resource.  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 9 7 1 0 0 4 21 4.5
pct 43% 33% 5% 0% 0% 19% 100% -
njord 5 15 4 1 0 4 29 4.0
pct 17% 52% 14% 3% 0% 14% 100% -
stallo 9 14 5 0 1 7 36 4.0
pct 25% 39% 14% 0% 3% 19% 100% -
titan 5 11 5 1 0 11 33 3.9
pct 15% 33% 15% 3% 0% 33% 100% -
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Table 51: [HardwareDiskPerformance]: "File system configuration and I/O perfance”

resource.  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 7 8 2 0 0 4 21 4.3
pct 33% 38% 10% 0% 0% 19% 100% -
njord 6 13 3 0 0 7 29 4.1
pct 21% 45% 10% 0% 0% 24% 100% -
stallo 6 8 10 2 0 10 36 3.7
pct 17% 22% 28% 6% 0% 28% 100% -
titan 5 10 9 1 0 8 33 3.8
pct 15% 30% 27% 3% 0% 24% 100% -

Table 52: [Hardwar€elapeStorage]: "Available storage capacity for archiving”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 6 2 6 0 0 7 21 4.0
pct 29% 10% 29% 0% 0% 33% 100% -
njord 3 9 4 1 1 11 29 3.7
pct 10% 31% 14% 3% 3% 38% 100% -
stallo 4 6 8 0 0 18 36 3.8
pct 11% 17% 22% 0% 0% 50% 100% -
titan 5 4 5 1 0 18 33 3.9
pct 15% 12% 15% 3% 0% 55% 100% -

Table 53: [HardwarelapeResponse]: "Performance of archiving/retrievalgbol

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 2 2 8 0 0 9 21 3.5
pct 10% 10% 38% 0% 0% 43% 100% -
njord 2 7 4 1 0 15 29 3.7
pct 7% 24% 14% 3% 0% 52% 100% -
stallo 2 4 8 0 0 22 36 3.6
pct 6% 11% 22% 0% 0% 61% 100% -
titan 1 2 6 0 0 24 33 3.4
pct 3% 6% 18% 0% 0% 73% 100% -

Table 54: [Hardwarelapelnterfaces]

. "User interfaces for archiving/retalesf data”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 2 2 8 0 0 9 21 3.5
pct 10% 10% 38% 0% 0% 43% 100% -
njord 1 5 7 1 0 15 29 34
pct 3% 17% 24% 3% 0% 52% 100% -
stallo 2 3 9 0 0 22 36 35
pct 6% 8% 25% 0% 0% 61% 100% -
titan 1 1 6 0 0 25 33 34
pct 3% 3% 18% 0% 0% 76% 100% -
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Table 55: [HardwaréNetworkSpeed]: "External network capacity to access tiséesy and

transfer data”
resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 7 5 6 0 0 3 21 4.1
pct 33% 24% 29% 0% 0% 14% 100% -
njord 6 12 3 0 0 8 29 4.1
pct 21% 41% 10% 0% 0% 28% 100% -
stallo 8 15 6 0 0 7 36 4.1
pct 22% 42% 17% 0% 0% 19% 100% -
titan 6 13 5 0 0 9 33 4.0
pct 18% 39% 15% 0% 0% 27% 100% -

Table 56: [HardwareSatisfaction]: "Overall satisfaction”

resource.  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 10 6 2 0 0 3 21 4.4
pct 48% 29% 10% 0% 0% 14% 100% -
njord 4 19 1 2 0 3 29 4.0
pct 14% 66% 3% 7% 0% 10% 100% -
stallo 11 23 0 1 0 1 36 4.3
pct 31% 64% 0% 3% 0% 3% 100% -
titan 7 16 6 2 1 1 33 3.8
pct 21% 48% 18% 6% 3% 3% 100% -
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B APPENDIX for Section 6.1

Table 57: [SoftwareEnvironment]: "User environment (shells, etc.)

resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 8 8 1 0 0 4 21 4.4
pct 38% 38% 5% 0% 0% 19% 100% -
njord 6 17 3 0 0 3 29 4.1

pct 21% 59% 10% 0% 0% 10% 100% -
stallo 10 16 4 0 0 6 36 4.2

pct 28%  44% 11% 0% 0% 17% 100% -
titan 10 13 6 1 0 3 33 4.1

pct 30% 39% 18% 3% 0% 9% 100% -

Table 58: [SoftwaregCompilers]: "Compilers”

resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 7 7 0 1 0 6 21 4.3
pct 33% 33% 0% 5% 0% 29% 100% -
njord 8 13 2 0 0 6 29 43

pct 28%  45% 7% 0% 0% 21% 100% -
stallo 6 13 6 0 0 11 36 4.0
pct 17% 36% 17% 0% 0% 31% 100% -
titan 6 12 3 1 0 11 33 40
pct 18% 36% 9% 3% 0% 33% 100% -

Table 59: [SoftwareApplications]: "Application software”

resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 4 4 1 0 0 12 21 4.3
pct 19% 19% 5% 0% 0% 57% 100% -
njord 2 12 5 0 0 10 29 38
pct 7% 41% 17% 0% 0% 34% 100%

stallo 3 11 6 1 0 15 36 38
pct 8% 31% 17% 3% 0% 42% 100%

titan 2 9 6 1 0 15 33 37
pct 6% 27% 18% 3% 0% 45% 100%
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Table 60: [Softward.ibraries]: "Programming tools and libraries”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 4 6 2 0 0 9 21 4.2
pct 19% 29%  10% 0% 0% 43%  100% -
njord 2 11 5 0 0 11 29 3.8

pct 7% 38% @ 17% 0% 0% 38%  100% -
stallo 2 1 6 0 0 17 36 3.8

pct 6% 31%  17% 0% 0% 47%  100% -
titan 4 9 3 1 0 16 33 39

pct 12%  27% 9% 3% 0% 48%  100% -

Table 61: [SoftwarePerftools]: "Performance and debugging tools”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 4 3 1 1 0 12 21 4.1
pct 19% 14% 5% 5% 0% 57%  100% -
njord 2 8 3 1 0 15 29 38

pct 7% 28%  10% 3% 0% 52%  100% -
stallo 2 7 8 1 0 18 36 3.6

pct 6% 19%  22% 3% 0% 50%  100% -
titan 0 4 5 3 0 21 33 31

pct 0% 12%  15% 9% 0% 64%  100% -

Table 62: [SoftwareTools]: "General tools and utilities”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE

hexagon 5 6 1 0 0 9 21 4.3
pct 24%  29% 5% 0% 0% 43%  100%

njord 1 13 5 0 0 10 29 3.8
pct 3% 45%  17% 0% 0% 34%  100%

stallo 3 15 4 0 0 14 36 4.0
pct 8% 42%  11% 0% 0% 39%  100%

titan 2 9 6 0 0 16 33 38
pct 6% 27%  18% 0% 0% 48%  100%
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C APPENDIX for Section 6.2

Table 63: [ApplicationPerformance]: "Overall application performance”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 10 3 1 0 0 7 21 4.6
pct 48% 14% 5% 0% 0% 33% 100% -
njord 5 15 3 0 0 6 29 4.1
pct 17% 52% 10% 0% 0% 21% 100% -
stallo 7 20 2 0 0 7 36 4.2
pct 19% 56% 6% 0% 0% 19% 100% -
titan 4 18 2 2 0 7 33 3.9
pct 12% 55% 6% 6% 0% 21% 100% -

Table 64: [ApplicationSinglePerformance]: "Sequential application perforneginc

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 3 1 1 0 0 16 21 4.4
pct 14% 5% 5% 0% 0% 76% 100% -
njord 2 7 2 1 0 17 29 3.8
pct 7% 24% 7% 3% 0% 59% 100% -
stallo 5 6 4 0 0 21 36 4.1
pct 14% 17% 11% 0% 0% 58% 100% -
titan 2 11 4 0 0 16 33 3.9
pct 6% 33% 12% 0% 0% 48% 100% -

Table 65: [ApplicationParallelPerformance]: "Parallel application performalscalability)”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 9 3 1 0 0 8 21 4.6
pct 43% 14% 5% 0% 0% 38% 100% -
njord 4 16 0 1 0 8 29 4.1
pct 14% 55% 0% 3% 0% 28% 100% -
stallo 10 14 4 0 0 8 36 4.2
pct 28% 39% 11% 0% 0% 22% 100% -
titan 3 13 2 3 0 12 33 3.8
pct 9% 39% 6% 9% 0% 36% 100% -
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D APPENDIX for Section 7.1

Table 66: [SupporfTechAdvice]: "Quality of support given by the technicalféta

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 7 7 2 0 0 5 21 4.3
pct 33% 33% 10% 0% 0% 24% 100% -
njord 9 15 0 0 0 5 29 4.4
pct 31% 52% 0% 0% 0% 17% 100% -
stallo 13 12 3 0 0 8 36 4.4
pct 36% 33% 8% 0% 0% 22% 100% -
titan 9 12 6 1 0 5 33 4.0
pct 27% 36% 18% 3% 0% 15% 100% -

Table 67: [SupporResponseTime]: "Response time for queries and problems”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 7 6 3 0 0 5 21 4.2
pct 33% 29% 14% 0% 0% 24% 100% -
njord 11 14 0 0 0 4 29 4.4
pct 38% 48% 0% 0% 0% 14% 100% -
stallo 13 9 7 0 0 7 36 4.2
pct 36% 25% 19% 0% 0% 19% 100% -
titan 3 12 12 1 0 5 33 3.6
pct 9% 36% 36% 3% 0% 15% 100% -

Table 68: [SupporResponseUrgent]: "Response time for urgent requestsfile.gestores,

guota changes, etc.)”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 8 3 2 0 0 8 21 4.5
pct 38% 14% 10% 0% 0% 38% 100% -
njord 9 9 2 0 0 9 29 4.3
pct 31% 31% 7% 0% 0% 31% 100% -
stallo 11 4 4 0 0 17 36 4.4
pct 31% 11% 11% 0% 0% 47% 100% -
titan 9 8 3 0 0 13 33 4.3
pct 27% 24% 9% 0% 0% 39% 100% -
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Table 69: [Supporfollowup]: "Follow-up to queries and reported problems”

resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 5 4 2 0 0 10 21 4.3
pct 24% 19%  10% 0% 0% 48%  100% -
njord 4 13 3 0 0 9 29 4.0
pct 14% 45%  10% 0% 0% 31%  100% -
stallo 7 11 7 1 0 10 36 3.9
pct 19% 31%  19% 3% 0% 28%  100% -
titan 5 14 4 1 1 8 33 38
pct 15% 42%  12% 3% 3% 24%  100% -
Table 70: [SupporfTimeToSolve]: "Overall time to resolve problems”
resource VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 5 7 2 0 0 7 21 4.2
pct 24% 33%  10% 0% 0% 33%  100% -
njord 6 15 2 0 0 6 29 42
pct 21% 52% 7% 0% 0% 21%  100% -
stallo 6 13 6 0 0 11 36 4.0
pct 17% 36%  17% 0% 0% 31%  100% -
titan 2 16 7 1 0 7 33 37
pct 6% 48%  21% 3% 0% 21%  100% -

Table 71: [SupporAccounts]: "Management of project and user accounts (icregbasswords,

etc.)”

resource.  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 8 7 1 0 0 5 21 4.4
pct 38% 33% 5% 0% 0% 24% 100% -
njord 10 10 2 1 0 6 29 4.3
pct 34% 34% 7% 3% 0% 21% 100% -
stallo 10 9 2 2 1 12 36 4.0
pct 28% 25% 6% 6% 3% 33% 100% -
titan 10 7 7 2 0 7 33 4.0
pct 30% 21% 21% 6% 0% 21% 100% -

Table 72: [SupporPages]: "Quality of support pages and other end-user doctatien”

resource  VERYSAT SAT NEUT DIS VERYDIS NA TOTAL AVE
hexagon 3 8 5 0 0 5 21 3.9
pct 14% 38% 24% 0% 0% 24% 100% -
njord 4 8 8 1 1 7 29 3.6
pct 14% 28% 28% 3% 3% 24% 100% -
stallo 3 9 12 0 1 11 36 3.5
pct 8% 25% 33% 0% 3% 31% 100% -
titan 0 13 10 3 1 6 33 3.3
pct 0% 39% 30% 9% 3% 18% 100% -
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Notur User Survey 2009

Welcome

Welcome to the Notur User Survey 2009. This survey is an opportunity for the users of the Notur facilities to communicate their
satisfaction with the provided resources and services, communicate experiences and opinions, and detail current and future
needs.

It is important for the Notur project that the national infrastructure for computational science is developed in accordance with the
needs of the users. For the Notur project, this survey is an opportunity to determine overall user satisfaction with Notur's
operation, identify areas that need increased attention, and determine changing needs of the users. The results of the survey will
be used in the further planning of the Notur project.

The 2009 survey is similar to the survey from last year and consists of seven parts (pages):

« User and Application information

« Notur Hardware resources

« Notur Software resources and Application performance
« Notur User support services and Resource allocation

« Overall satisfaction with Notur

e Summary

« Future needs

We invite all user groups that obtained a CPU-hour allocation on the Notur facilities in 2009 to complete the survey. The
managers of the projects are encouraged to complete the survey, but may assign this task to a user that actively uses the Notur
resources and has a good overview of the experiences and opinions of the other users in the project. We assume that the
answers that we receive have been approved by the project managers and represent as much as possible the experiences and
opinions of the key users in the project. We expect one completed survey per project.

Please complete the survey no later than December 21, 2009.

Completing the survey will take some time (15-20 minutes). We believe however that your input is important for planning future
investments in resources and services. We encourage you to be as accurate as possible in your answers and provide any
additional information that you think can be of use to us.

All answers will be treated confidentially. We will not reveal your identity in our publication of the final results.

If you experience any problems while filling out the survey, please report this to sigma@uninett.no. Some of the forms may be
wider than the default width that you use for your browser, so please adjust the width or use the scroll bar to see the complete
form.

Note: Avoid using your web browser's built-in "Back" button as this might result in having to retype your answers in some
browsers. Instead use the "Previous Page" button on the page.

1. Notur project account (format: nn****k):

2. Email address:

Next page >



Notur User Survey 2009

User Information

1.

2.

Your name:

*Which Notur hardware resources did your project use in the last 12 months?

For the remainder of the survey, it is important that you select all the correct resources here.

hexagon
njord
stallo
titan

Which other Notur resources did your project use in the last 12 months?

User support services
Notur website (www.notur.no)
Other:

How important is it for your research to have access to HPC resources?

(" Absolutely vital
(" Very important
" Important

" Useful

¢ Not important

How long has your project used Notur resources?

(" Six months or less
(" 6 months—3 years
(" More than 3 years
¢ Do not know

What is the frequency of your use of Notur resources in your project?

" Daily

" Weekly

" Monthly

(" Less than once a month
(¢ Do not know

Field of science:

(" Biosciences

(" Chemistry

(" Computational Fluid Dynamics
(" Economics

(" Geosciences

(" Marine Technology

(" Material Science

(" Mathematics and Informatics
(" Medical Science

(" Petroleum Technology

" Physics

(" Social Science

(" Structural Engineering

(" Other:

< Previous page
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Notur User Survey 2009

Application Information

1.

2.

Please characterize your application(s).

Yes No Do not know
Time (CPU-hour) demanding C (o
Memory demanding
Storage demanding
Proprietary / commercial software
Public domain software
Self-developed software
Sequential application
Embarassingly Parallel
Shared-memory application
Distributed-memory application

°) 9 @ 9

o)

DO O 0 0 O IO I I IS
D)

DS N0 IO IO 0 O IS IS
D)

D

What is important for your application(s).

Yes No Do not know
High machine availability and reliability C (e
High overall processing speed
Large overall memory size
Processor interconnect: high bandwidth
High system (data) security
Large temporary storage capacity at run-time
Large disk storage capacity for input and output data
Large tape storage capacity for archiving
High external network capacity to access the system
Availability of in-depth user support from Notur
Availability of programming tools and libraries
Availability of performance tools and debuggers

° o @ @ @

° @ @

Do e e e Ie e IS I INe Ie Il
°)

DS e o I e I Ie IS I I
°)

D

Has your group recently performed measurements to determine how efficient your applications run on the Notur facilities,
relatively to the peak performance of the machine/processors?

" Yes
" No
(¢ Do not know

Has your group recently optimized (fine-tuned) the performance of your applications on the Notur facilities?

" Yes
" No
(¢ Do not know

Are your most important applications suitable for ‘capacity’ platforms? Capacity platforms provide high job throughput and
can for example be clusters of compute nodes (each with 2-4 processors, 2-8 GB memory, 80-200 GB disk) that are
connected with a fast interconnect (Myrinet, InfiniBand).

" Yes
" No
(¢ Do not know

Do you have any application that can only run (efficiently) on 'capability' architectures? A capability machine is for example a
shared-memory machine with a large number of processors that share a large pool of memory and where the processors
are tightly connected through a high-performance (proprietary) interconnect.

" Yes
" No
(¢ Do not know

If you have answered yes to question 6, state the reasons why your application(s) require such platform.



7. If you have answered yes to question 6, state the reasons why your application(s) require such platform.

v

8. Answer only if you have answered yes to question 6. Is it possible to change the software with reasonable effort to make the
application(s) run efficiently on capacity (cluster) machines? Please provide as much as possible detail.

< Previous page Next page >
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Notur User Survey 2009

Notur Hardware Resources

1. Please report the overall satisfaction with the Notur hardware resources used by the people in your project.

hexagon
Machine availability (uptime) No answer ~|
Batch job wait time No answer ~|
Batch queue structure and job priorities No answer ~|
Batch system flexibility No answer ~|
Ability to run interactively No answer ~|
Available storage capacity for permanent data (home directories) |No answer ~|
Available storage for temporary data No answer ~|
File system configuration and I/O performance No answer ~|
Available storage capacity for archiving No answer ~|
Performance of archiving/retrieval tools No answer ~|
User interfaces for archiving/retrieval of data No answer ~|
External network capacity to access the system and transfer data |No answer ~|
Overall satisfaction No answer ~|

Additional Comments

1. Please give additional comments on the various resources (possibly including those that you do not currently use). For
instance, you may want to comment on how well the resources match (or do not match) your needs, and why. Please specify
the resource in case of any machine-specific remarks. Specify improvements that you believe are necessary as well as
details about any 'Very Dissatisfied' answers given above. Future needs are addressed on page 9.

Comments on hexagon:

< Previous page Next page >
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Notur User Survey 2009

Notur Software Resources

1.

Please report the overall satisfaction with the Notur software resources used by the people in your project.

hexagon
User environment (shells, etc.) No answer
Compilers No answer
Application software No answer

Programming tools and libraries No answer
Performance and debugging tools |No answer
General tools and utilities No answer

K} K KN KNj KNj KX

Application Performance

1.

2.

Please report the overall satisfaction with the performance of the applications used by the people in your project.

hexagon
Overall application performance No answer -]
Sequential application performance No answer -]
Parallel application performance (scalability) No answer -]
Max. number of processors used per job in your project 0

Max. number of processors your application can use per job (in ideal circumstances) 0

What would be the ideal resource for your project in 2009-2010? (Compose the resource that you can realistically use.)

Number of CPUs: 0
Memory configuration: Distributed ~ |
Memory (GB/processor): |0
Storage (TB): 0

Processor interconnect:  |Default (e.g., Gigabit) ~ |

Additional Comments

1.

Specify improvements that you believe are necessary as well as details about any 'Very Dissatisfied' answers given above.
Please specify the resource or site in case of any machine-specific remarks. Also specify software that you believe Notur
should offer but currently is missing. Future needs are addressed on page 9.
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Notur User Survey 2009

Notur User Support Services

1. Thesequestionsconcernthe usersupportprovidedon the Noturresources This includeshelpdesk(regular) supportand
advanceduser support Pleasereportthe overallsatisfactionfromthe usersin your project

hexagon
Quality of supportgiven by the technicalstaff Noanswer j
Responsetimefor queriesand problems Noanswer  ~|
Responsetimefor urgentrequests(e.g. file restores quotachanges etc.) |Noanswer j
Followup to queriesand reportedproblems Noanswer  ~/|
Overalltimeto resolveproblems Noanswer |
Managementof projectand useraccounts(creation passwords etc.) Noanswer  ~/|
Quality of supportpagesand otherend-user documentation Noanswer |

Advanced User Support

1. Areyoufamiliarwith the advanceduser supportservicesprovidedby Notur?

(" Yes, | have used it
" Yes, but | have not used it
¢ No

2. Incaseyouhaveusedit, were you satisfiedwith the results?

(" Very Satisfied
(" Satisfied

(" Neutral

(" Dissatisfied

(" VeryDissatisfied
¢ No answer

3. In 20032009 advanceduser supporthas beenprojectbasedwith projectdurationvaryingfromone to ca. eight months Based on
the feedbackfrom 2007, the advancedsupportactivity willin 2010 also offerthe possibilityfor longerterm (multiyear) supportfor
specificcommunities Pleasespecify other servicesthat advanceduser supportshouldinclude that will suit your needsin the best
possibleway.

Resource Allocation

1. Thesequestionsconcernthe allocationof resources(CPU-hours) on the Notur facilities This includesthe amountof computer
time granted the distributionof the users overthe computefacilities etc. Pleasereportthe overallsatisfactionfromthe usersin
your project

How satisfiedare you?

Applicationproceduresand feedbackon applications Noanswer  ~|
Frequencyand durationof allocationperiods (usually 6 monthsg Noanswer |
Availableinformationand instructions Noanswer  ~|
Amountof resourcesgrantedat the startof a new allocationperiod |Noanswer |
Amountof extra resourcesgranted(during allocationperiods) Noanswer  ~/|
Responsetime for applicationsfor extraresources Noanswer |



Additional Comments

1. Specifyimprovementsthat you believe are necessaryas wellas detailsabout any 'Very Dissatisfied answersgiven above. Please
specifythe site in case of any machine or site-specificremarks Future needsare addressedon page9.

< Previous page Nextpage >



Page 7 of 9

Notur User Survey 2009

Overall Satisfaction with Notur

1. Please report your overall satisfaction with several of the key components of the Notur project.

Available computing hardware No answer -]
Available storage facilities No answer -]
Available software No answer -]
User support organization No answer -]
User support services No answer -]
Available information and documentation |No answer -]
Notur website (www.notur.no) No answer -]
Technical support pages (docs.notur.no) No answer -]
Resource (CPU-hour) allocations No answer -]
Overall satisfaction with Notur No answer -]

2. Please report how important the same key components of the Notur project is to your project.

Available computing hardware No answer ~|
Available storage facilities No answer ~|
Available software No answer ~|
User support organization No answer ~|
User support services No answer ~|
Available information and documentation |No answer ~|
Notur website (www.notur.no) No answer ~|
Technical support pages (docs.notur.no) | No answer ~|
Resource (CPU-hour) allocations No answer ~|
Overall satisfaction with Notur No answer ~|

Additional Comments

1. Specify improvements that you believe are necessary as well as details about any 'Very Dissatisfied' answers given above.
Please specify the site in case of any machine- or site-specific remarks. Future needs are addressed on page 9.
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Notur User Survey 2009

Summary

Please summarize your main experiences and satisfaction with the Notur project and other similar projects.

1.  What does Notur do well? What aspects of Notur are you most pleased with?

il

2. What should Notur do differently? How can Notur improve? Are there specific issues where Notur can do better (services,
support, etc.)?

il

3. How does Notur compare to other centers that you have experience with? What do other centers provide that Notur should
provide as well? Please list the center(s) that you use in the comparison.
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Notur User Survey 2009

Future Needs
Please specify the needs within your project for resources in the coming 24 months. You need not answer these questions in
detail if your project will cease to exist in 2009 or will have similar needs as today (but please state this below).

1. Please give a brief description of any known changes in your research activity in the coming 24 months that will affect your
needs for computational and storage resources and user support. This could for example be the termination of projects,

start of new projects, specific deadlines, etc.

v

Will the need for computational resources change significantly in your project in the next 24 months? If yes, please state the

2.
reason(s) and, if possible, detail the changes in your needs.

v

Will the need for storage change significantly in your project in the next 24 months? If yes, please state the reason(s) and, if

3.
possible, detail the changes in your needs.).

v

4. Will your project need access to hardware resources in 2009-2011 that are currently not provided by Notur? E.g., other
computing architecture, other type of storage, etc. Please detail your needs.

v

5. Wil your project have a need for services in 2009-2011 that are currently not provided by Notur? Here, one could think of for
example other types of support, other types of resource allocation, services for visualization, grid-enabling of applications,

etc. Please detail your needs.
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