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Executive Summary

As one of two DOE Leadership Computing Facility (LCF) centers in the nation for open science,
the Argonne Leadership Computing Facility (ALCF), supported by the DOE Advanced Scientific
Computing Research (ASCR) Program, provides the computational science community with
world-class computing capabilities, expertise, and assistance to ensure that every project
achieves top performance on its resources.

In December, ALCF completed its first year of operations with Mira, a 48-rack IBM Blue Gene/Q
system. ALCF also operated two smaller BG/Q computing resources: a 4-rack system (Cetus)
that shares Mira’s software stack and file systems and is used for tool and application porting,
software testing and optimization, and systems software development; and a 2-rack system
(Vesta) that is used for testing new versions of software prior to installation on Mira. Analysis
and visualization are done on Tukey, a companion visualization cluster. Tukey shares the Mira
network and parallel file system, enabling direct access to Mira-generated results.

During the past year, ALCF also decommissioned its ALCF-1 resource, Intrepid, and its two
development systems. Several of the IBM BG/P racks found a new home at North Carolina State
University, where they are being used in teaching and for research activities on campus.
Intrepid’s file system has been repurposed too, as both a testbed for future ALCF systems and
for exploring data sharing with a wider audience than just ALCF users. The rest of the machine
was processed and recycled.

ALCF has proudly met or exceeded all metrics set for the facility. ALCF delivered 5.8 billion core-
hours of compute time in 2014 between January 1 and December 31, with 3.5 billion of those
core-hours being used by capability jobs. In the same period of time, the science done on the
machine produced more than 150 publications, in all major areas of interest to DOE.

LCF resources continue to address the computational and data science problems that the
scientific community deems critical to the advancement of science and of the most benefit to
the nation. Last year ALCF supported 1,432 DOE-defined users and engaged in more than
342 active projects from universities, national laboratories, and industry.

The annual Operations Assessment review of ALCF by ASCR provides the facility with an
opportunity to receive external feedback on ways to improve the operation of the facility. The
review takes into consideration agreed-upon metrics and reports describing the operation of
the facility. The report is organized into eight sections. These sections address the 2014 OAR
metrics and present User Support Results, Business Results, Strategic Results, Innovation, Risk
Management, Safety, Cyber Security, and a Summary of the Proposed Metric Values for Future
OARs.



Table ES.1  Summary of the Target and Actual Data for the Previous Year (2014) Metrics

Area Metric 2014 Target 2014 Actual ‘

User Survey — Overall Satisfaction 3.5/5.0 4.5/5.0

User Survey — User Support 3.5/5.0 4.5/5.0

User Results User Survey — Problem Resolution 3.5/5.0 4.5/5.0

User Survey — Response Rate 25.0% 30.0%

% User Problems Addressed within Three Working Days 80% 96.0%

Mira Overall Availability 90.0% 95.7%

Mira Scheduled Availability 95.0% 98.7%

Business Results | % of INCITE core hours from jobs run on 16.7% or more of 30% 64.5%
Mira (131,072-786,432 cores)

% of INCITE core hours from jobs run on 33.3% or more of 10% 33.1%
Mira (262,144—786,432 cores)

Responses to Recommendations from the Previous OA Review
(2013 OAR conducted in Spring 2014)

1. Are the processes for supporting the customers, resolving problems, and outreach
effective?

Comments:

The efforts reported by ALCF to address users/customers’ needs ensuring an effective
utilization of the facilities is commendable. Improvements to their existing methods for
communication, outreach, and engagement of existing and potential users are
proactively pursued and manifest in a number of innovations that find direct application
to several communication channels. AGREED

Catalyst teams are an outstanding resource that provide the highest standard in terms
of communication channels to support the users. In fact, their mission transcends those
supporting activities and extends toward active collaboration. These activities not only
drive the selection of INCITE proposals but also have a direct impact on the hiring
process of new catalysts, based in part on the areas of knowledge in high demand
according to users’ requests. AGREED — See Appendix D.

The implementation of checklist models and techniques looks interesting. Sharing this
approach with other facilities could provide the immediate benefit. AGREED — ALCF will
write a short summary to share.

Synergies at the user and operation level with BG/Q systems in other National Labs (e.g.
Sequoia, Vulcan at LLNL) could be leveraged (for example, to minimize impact of
common problems with defective IBM driver rollouts). AGREED — We already have
active collaborations with the BG/Q community, though informally, and via the Blue
Gene Consortium.

Recommendations:

None



Is the Facility maximizing the use of its resources consistent with its mission?
Comments:

* ALCF met or exceeded all targets while both operating Intrepid and implementing Mira.
AGREED

* INCITE and ALCC are out of phase by 6 months. This is beneficial because it helps
distribute onboarding activities throughout the year and causes end-of-year
computational spikes to occur at different times. AGREED

» Recruiting and retaining staff needs to remain a priority. AGREED

Recommendations:

* ALCF would benefit from more extensive and formal control over the TCS datacenter to

ensure continued success of its mission, e.g.:

— Formal SLA/MOU with the Trust, FMS, and other infrastructure support organization
and co-tenants. AGREED — We have a formal SLA/MOU in place with the Trust, FMS,
and co-tenants. ALCF participates in weekly/monthly meetings with all datacenter
stakeholders (SLA/MOU attached).

— Assurance of regularly scheduled and budgets preventive maintenance for electrical
and mechanical systems. AGREED — We have standing maintenance contracts in
place that are managed by the TCS Trust (e.g., Eaton performs preventive
maintenance on ALCF circuit breakers).

— Control of allocation of space, power/cooling, and changes. AGREED — As the major
tenant of the TCS datacenter, ALCF’s needs are prioritized and met first as generally
accepted policy. Furthermore, the ALD office controls this space and ALCF’s division
director is the ALD office member in charge of space.

Is the Facility enabling scientific achievements consistent with the Department of Energy
strategic goals? (Specifically applicable to Goal 2: “Maintain a vibrant U.S. effort in science
and engineering as cornerstone of our economic prosperity with clear leadership in
strategic areas.” Goal 2 includes the targeted outcome: “Continue to develop and deploy
high-performance computing hardware and software systems through exascale platforms.”
Sites may also include contributions to other goals and other targeted outcomes.)

Comments:

» The allocations structure is well aligned to the DOE strategic goals and has resulted in
successful scientific results from each type of allocation. AGREED

» The processes and priorities for the different types of allocations and support have been
successfully implemented. AGREED

* The user support model for each type of allocation is consistent with the intended goals
and is being successfully applied in support of the projects. AGREED

» The Catalyst program, in which each person works with about three INCITE projects, is
very effective in advancing the research goals of the projects for each type of allocation.
AGREED

» Support efforts include algorithmic, porting and testing, optimization and tuning, and
visualization. AGREED



* Long term (post award) follow up of results and effects is very important and should
continue to be pursued and should be publicized. AGREED

Recommendations:

* The requirements to successfully support future ALCC allocations should be carefully
evaluated, including technical readiness and staff support. AGREED, but the selection of
ALCC projects is done by ASCR, so ALCF is very much in a reactive mode. ALCF will
continue to support the ALCC users to the best of its ability.

* The Catalyst program should be fully staffed. AGREED — ALCF is actively working to fully
staff the Catalyst program.

» Tracking, forecasting, and planning for potential new areas of science (e.g. geosciences)
and technology (I/0 and storage) should be enhanced to help shape planning for ALCF
and for exascale. AGREED — This is a part of critical decision process. In addition, the
ALCF is establishing a new annual publication to track user requirements and progress.
The ALCF Application Book will track the generalization of domain/community codes,
and user needs and achievements.

Have Innovations been implemented that have improved facility operations? This
includes innovations adopted from, recommended to, or adopted by other facilities.

Comments:

+ The installation of the secondary cooling loop supporting Mira is an excellent example of
facilities/engineering best practice. This secondary loop significantly reduces
dependencies on the plant-wide chilled water chemistry, temperature, and filtration
characteristics, with a minimal investment and minimal impact to operating costs.
AGREED

» Systems Management and Monitoring Tools (Application Performance Collection and
Machine Time Overlay) are expected to yield valuable dividends in ensuring timely
identification and remediation of both system- and user-related issues. AGREED

* The committee suggests that ALCF seek opportunities to leverage the
tools/innovation/best practices work by other BG/Q sites, and to share the
tools/innovations/best practices that ALCF has developed. AGREED — ALCF regularly
talks with LLNL and other BG/Q_sites.

Recommendations:

None

Is the Facility effectively managing risk?
Comments:

* The committee agrees that ALCF’s restructuring of their risk management system is well
considered and will lead to more effective management of key risks. AGREED

Recommendations:

» Staff overload, and thus recruitment and retention, is a major concern. ALCF
management has done a good job reprioritizing and replanning work and retasking staff
to meet key operational and project need. But in order to remedy the staffing situation,



we believe that management needs to emphasize recruiting efforts over operational
issues that can be deferred. ALCF should not compromise its hiring standards to meet
any specific staff level goals. AGREED — ALCF hires the best people and never
compromises its hiring standards to meet operational goals. While individual staff
members may be overloaded at times, the division as a whole is committed to
preserving these standards and to postpone hiring until the right person is found for
every job.

6. Has the Facility incorporated appropriate measures to protect the safety of workers and
the public?

Comments:

ALCF does not have ownership for safe operation of all elements that affect their operation
or involve their people and should assert leadership over critical infrastructure. AGREED

Recommendations:

None
7. Does the site have a valid cyber security plan and authority to operate?

8. Are the performance metrics used for the review year and proposed for future years
sufficient and reasonable for assessing Operational performance?

Comments:

» Capability metric is only against INCITE allocation, not all users. This is different from
OLCF and NERSC. Consider working with ASCR and the other centers to develop a
common definition. Neutral, we will ask ASCR for their opinion on this matter. Applying
a capability metric to discretionary allocations may not make sense based on the role
that these projects serve in the facility. The same can be said for ALCC allocations as
“high-risk, high-reward” projects that undergo minimal readiness evaluation.

* Rawv. allocated v. available v. used hours can be confusing. With ASCR, etc., report this
information in a form that is more transparent. Neutral, we will ask ASCR for their
opinion on this matter.

Recommendations:

None

9. What is your overall assessment of the Facility Operational performance?
Additional Comments:

The OA review committee commends the staff for their skill and commitment. Their efforts
are enabling great science to be done. AGREED
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Section 1. User Support Results

Are the processes for supporting the customers, resolving problems, and Outreach effective?

ALCF Response

ALCF has established processes in place for effectively supporting customers, resolving
problems, and performing outreach. The 2014 survey measures satisfaction, user support, and
problem resolution. It thereby provides input to ALCF about where improvements can be made
(Table 1.1). The sections below document ALCF events and processes, the effectiveness of
those processes, and what improvements to those processes were implemented during
calendar year (CY) 2014.

Table 1.1 All 2014 User Support Metrics and Results!

| 2013 Actual 2014 Target | 2014 Actual ‘
Number Surveyed 1,150° N/A 1,4322
N“";;‘:’s:ir'?::';‘;'t‘gf“ts 364 (31.7%) 25.0% 430 (30.0%)

Mean 4.5 3.5 45
Overall Satisfaction Variance 0.5 N/A 0.5
Std Dev 0.7 N/A 0.7
Mean 4.6 3.5 4.5
Problem Resolution Variance 0.5 N/A 0.5
Std Dev 0.7 N/A 0.7
Mean 4.5 3.5 4.5
User Support Variance 0.5 N/A 0.3
Std Dev 0.7 N/A 0.5

% User -I;_’ll;?:;e‘;vncs,rﬁi(riggzs;d within 91.9% 80% 96.0%

It is important to note that the definition of a user at a DOE facility has evolved over time and is not identical
for each year. In past years, opt-outs and bounces were not included in the number surveyed. This year these
two groups are part of the number surveyed based upon a final, standard definition of a DOE user. If the 2014
“number surveyed” is adjusted to account for this difference, the number surveyed changes to 1,304 and the
response rate changes to 33.0 percent.

The definition of an official user was made consistent across DOE user facilities by the program office. The
timeframe for an official user is now reported as a fiscal year as opposed to a calendar year. In addition, staff
members and vendors are considered users if they are members of a reviewed project.



Survey Approach

ALCF contracted with survey experts from Cvent, a web survey hosting and consulting
company, to manage the 2014 survey. The team incorporated lessons learned from previous
surveys and internal feedback from various ALCF teams, ALCF leadership, the User Advisory
Council, and Advanced Scientific Computing Research (ASCR). The result was a streamlined
survey, improved questions, and a representative user response to the survey.

Likert Scale and Numeric Mapping

Almost all Likert Scale questions in the ALCF user survey use a six-choice scale (for rating user
responses). This is a standard for surveys because 1) it is easy for users to quickly place the
response to a question within a range of options, 2) it can be mapped to a numeric scale and,
3) given a certain sample size, it can be used with a normal distribution. The method allows for
use of off-the-shelf statistics functions to determine variance and standard deviation.

ALCF maps the Likert Scale in this way or similar:

Statement | Numeric
Strongly Agree 5
Agree 4
Neutral 3
Disagree 2
Strongly Disagree 1
N/A (No Value)

Some questions were not well suited to the six-point scale and a different scale was therefore
used. The only question included as part of the OAR to which this applied was the overall
satisfaction question. It used the following five-choice scale:

Statement | Numeric

Excellent 5
Above Average 4
Average 3
Below Average 2
Poor 1




A non-metric question was revised on the 2014 User Survey that used the six-point scale below:

Statement | Numeric

Extremely Satisfied 5

Somewhat Satisfied 4

Neither 3

Somewhat Dissatisfied 2

Extremely Dissatisfied 1
N/A (No Value)

1.1 User Support Metrics

In 2014, 1,432 individual ALCF users met the DOE user definition® and were invited to complete
a user survey. Of those users, 430 responded for a 30 percent response rate, quite good
compared to generally accepted standards for survey response rates. ALCF surpassed all targets
for the survey metrics and there was no statistically significant change from 2013 results.

In Table 1.2, the responses are broken down by allocation program. While Director's
Discretionary and INCITE users each reported higher average Overall Satisfaction than ALCC
users, the results are not statistically significant at any meaningful level. Other metrics are
comparable, in that the variations are statistically insignificant.

Table 1.2 2014 User Survey Results by Allocation Program

2014 Metrics by Program INCITE ALCC _:_N:LII:E DD All
Number Surveyed 591 148 739 693 1,432
Number of Respondents 195 46 241 189 430
Response Rate 33.0% 31.1% 32.6% 27.3% 30.0%
Mean 45 43 44 45 45
soerall Variance 0.5 0.8 0.5 0.5 0.5
Std Dev 0.7 0.9 0.7 0.7 0.7
Mean 4.5 4.4 4.4 4.5 4.5
User Support Variance 0.3 0.2 0.3 0.3 0.3
Std Dev 0.5 0.4 0.5 0.5 0.5

(continued on page 1-4)

*  The definition of an official user was made consistent across DOE user facilities by the program office. The

timeframe for an official user is now reported as a fiscal year as opposed to a calendar year. In addition, staff
members and vendors are considered users if they are members of a reviewed project.



Table 1.2 2014 User Survey Results by Allocation Program (Cont.)

2014 Metrics by Program INCITE ALCC lN:L'E'(E: DD All

Mean 4.5 4.6 4.5 4.5 4.5
Problem .

Resolution Variance 0.4 0.3 0.4 0.5 0.5
Std Dev 0.7 0.6 0.6 0.7 0.7
Mean 4.5 4.4 4.5 4.5 4.5
All Questions Variance 0.4 0.7 0.5 0.5 0.5
Std Dev 0.6 0.8 0.7 0.7 0.7

In 2014, as Table 1.3 shows, ALCF exceeded the Overall Satisfaction and User Support targets.

Table 1.3 2013 and 2014 User Support Metrics

Overall Satisfaction Rating 3.5/5.0 4.5/5.0 3.5/5.0 4.5/5.0

Average of User Support Ratings 3.5/5.0 4.5/5.0 3.5/5.0 4.5/5.0

1.2 Problem Resolution Metrics

As shown in Table 1.4, ALCF exceeded the target set for the percentage of problem tickets
addressed in three days or less. ALCF defines a ticket as “addressed” once the following is true:
a staff member has accepted the ticket; the problem has been identified; the user has received
a notification; and the staff member is either working on or has found a solution.

Table 1.4 Problem Resolution Metrics

2013 2013 2014 2014
Target Actual Target Actual
% User Problems Addressed within
Three Working Days 80.0% 91.9% 80.0% 96.0%
Average of Problem Resolution
Ratings 3.5/5.0 4.6/5.0 3.5/5.0 4.5/5.0

1.3 User Support and Outreach

1.3.1 User Support

Phone and E-mail Support
ALCF answered 6,421 support tickets in 2014, a nearly 20 percent increase in ticket volume over
2013. The largest number of these tickets involved accounts (see Table 1.5).
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Table 1.5 Ticket Categorization for 2013 and 2014

Category | 2013 2014
Access 1,080 (20%) 1,085 (17%)
Accounts 1,934 (36%) 2,289 (36%)
Allocations 581 (11%) 690 (11%)
Applications Software 306 (6%) 323 (5%)
Automated E-mail Responses 397 (7%) 1,135 (18%)
Data Transfer 41 (1%) 55 (1%)
1/0 and Storage 220 (4%) 153 (2%)
Miscellaneous 190 (4%) 155 (2%)
Quota Management 38 (1%) 44 (1%)
System 559 (10%) 487 (8%)
Visualization 11 (0%) 5 (0%)
TOTAL TICKETS 5,357 6,421

In 2014, the highest-percentage increase in number of tickets was in the “Automated E-mail
Responses” category. Formerly known as “Bounce” (and renamed after reviewer feedback), this
category reflects out-of-office responses to ALCF e-mail as well as undelivered mail messages
from the mail server. The increase in automated e-mail responses was triggered by an internal
security audit (400+ messages in April 2014) and an internal mail routing issue (identified in
October 2014). The increases in account and allocation tickets are correlated with increases in
users and requests for allocations. There has been a drop in the percentage of tickets
categorized as “System”-related requests, as ALCF now supports Mira only.

Continuous Improvement Efforts in User Support

In order to ensure that ALCF met user expectations and target metrics for problem resolution,
the support team met and reviewed open tickets on a weekly basis. Issues were then followed
up with subject matter experts for specific tickets. Adopting this approach resulted in a steady
increase in the number of tickets resolved month over month when compared to 2013 through
the month of August. In the third quarter of 2014, ALCF added two staff members to the User
Experience team in order to provide even better support to users.

Migrating Scripts out of Decommissioned Intrepid Hardware
ALCF migrated key internal reports and external communications from the decommissioned
Intrepid support infrastructure to a centralized service using Jenkins software.

Jenkins provides continuous integration services for software development. It is a server-based
system running on a web server. It supports source code management tools such as Subversion,
Git, etc., and can execute projects as well as arbitrary shell scripts via scheduled jobs. Jobs can
be triggered by cron-like mechanisms, updates to configuration files, and commits to code. The



most valuable feature of Jenkins is how it aggregates information about a scheduled process,
centralizes logging, and provides rich notifications about the jobs.

An advantage of using Jenkins over cron jobs is seen in its monitoring of externally run jobs,
even those that are run on a remote machine. For example, with cron, all script owners receive
regular e-mails that capture the output, and it is up to the script owner to look at them
diligently and notice when something is broken. Jenkins keeps those outputs and makes it easy
to notice when something has gone wrong.

The internal reports provide a system of warnings and informational messages to staff about
the status of tickets in the ticketing system. They help provide checks and balances for
membership between projects and Unix groups —the method used to provide access to the
projects data, internal audit of user agreements for new additions to INCITE and ALCC projects,
and a daily report of expiring user accounts for the accounts team to process. The external
communication provides users and principal investigators (PIs) with a system of warning
messages about upcoming user account expirations, including foreign national security
paperwork expirations.

Standard Operating Procedure for Technical Support at Events

ALCF provides accounts and access to attendees of workshops and training events organized by
the facility. This support effort includes setting up projects and allocations (request, approval,
creation), tracking attendee accounts (creation, membership, login access), ensuring access to
systems (reservation, special queue), providing assistance during the event (distributing tokens,
login issues), establishing response rates with subject matter experts for potential issues, and
performing final wrap up (collecting tokens, disabling accounts, revoking access, etc.).

While all of these tasks were performed in past years, in 2014 ALCF established a standard
operating procedure for all of the above tasks, thereby supporting events based on prior years’
experience. The procedure defined required timelines for each activity within the preceding list,
along with the tasks associated with each activity in the form of checklists. The new procedure
was used for the first on-site 2014 event, Mira Boot Camp, and was refined with subsequent
events.

Processing “Pre-Approved” Accounts

As part of the communication to Pls leading up to the start of ALCC 2014 allocation awards at
ALCF, ALCF set up a new step in the process to speed up account requests for an awarded ALCC
project. In the message to Pls, ALCF asks for a pre-approved list of project members and their e-
mails. Receiving this list speeds the account request process because it enables ALCF staff to
begin the account process immediately. The process was refined further during the ramp-up of
INCITE 2015 projects. This process contributed towards the success of each INCITE 2015 project
having at least one member capable of running jobs on the machine on day one of the
allocation.



1.3.2 Outreach Efforts

User Advisory Council

ALCF convenes the User Advisory Council (UAC) to comment on key technology upgrades,
advise on messaging and communication, and provide feedback on user-centric metrics. ALCF is
grateful for the time, effort, and contributions provided by this advisory body.

The seven-member UAC represents all three allocation programs (INCITE, ALCC, and Director’s
Discretionary). Meetings are held monthly with subsequent meetings scheduled as part of the
current meeting.

In 2014, the UAC helped beta-test ALFC’s annual survey and helped consider questions to be
revised or replaced. They commented on the file system cache upgrade, the visualization
cluster upgrade, and the upgrade of Cetus to four racks and the scheduling policy associated
with it. They advised ALCF on how to communicate key Director Discretionary policies and
provided feedback on how users approach applying for Director Discretionary allocations and
changes in the scheduling policy on Tukey, ALCF’s existing visualization cluster. All of the input
helped ALCF to provide more useful and efficient service to users of the facility.

Industry Outreach

ALCF encourages industry to use ALCF resources, attend ALCF training, and collaborate with
ALCF staff. The ALCF Industry Outreach Lead manages interactions with industry to help ensure
that the appropriate people and resources are engaged. Integral to this work are the strong
relationships with other Argonne divisions.

One example is ALCF’s work with Caterpillar, where modeling work is being done in the Energy
Systems division. Smaller-scale simulation runs are being done at the Laboratory Computing
Resource Center, with software scaling and larger-scale runs accomplished at ALCF. The work
led to the creation of the Virtual Engine Research Institute and Fuels Initiative (VERIFI) that to
date has introduced more than 20 engine manufacturers to Argonne resources and expertise.

Standards Organizations

ALCF actively participates in and contributes to several standards organizations relevant to the
scientific communities it supports. Organizations with ALCF staff as members are:

* OpenMP ARB, Language Comm

» SPECHPG
* OpenSFS, OFA
 ScicomP

Other Support-focused Collaborations

ALCF expertise was tapped by the National Renewable Energy Laboratory (NREL) in developing
their first survey for their high-performance computing (HPC) center. ALCF recommended
several possible vendors and provided an annotated bibliography on the development of a
survey.



2014 Workshops and Webinars
ALCF conducted workshops and webinars to support the efforts of users and their project
teams (Table 1.6). The workshops are highly rated by those attending, as evidenced by
feedback received in the annual user survey. ALCF also collaborates with peer DOE institutions
to develop training opportunities, explore key technologies, and share best practices that
improve the user experience. In addition, ALCF, Oak Ridge Leadership Computing Facility
(OLCF), and the National Energy Research Scientific Computing Center (NERSC) are working
together to develop strategies to ensure that key applications are ready for the scale and
architecture of the next generation of DOE supercomputers. Using ALCF’s Early Science
Program for Mira as a model, this effort is intended to better understand the needs of users
and increase user participation across all facility designs.

Table 1.6 2014 Workshops and Webinars

“

Convergent Science, and Cray.

(2014)
January,
Getting Started Small-group telepresence event that ran several times over a two- A‘d”'&’ét
Videoconference week period for users new to Mira and ALCF. a%d ’
December
. Tutorials on scaling and performance tuning codes for projects
U2 [FEDETENEE (2000 LT applying for 2015 INCITE awards. HEY
Joint Facilities Forum 