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Abstract 

Institutional Computing (IC) Information Session 

The LANL Institutional Computing Program (IC) will host an information session about the 
current state of unclassified Institutional Computing at Los Alamos, exciting plans for .the future, 
and the current call for proposals for science and engineering projects requiring computing. 
Program representatives will give short presentations and field questions about the call for 
proposals and future planned machines, and discuss technical support available to existing and 
future projects. Los Alamos has started making a serious institutional investment in open 
computing available to our science projects, and that investment is expected to increase even 
more. 

Intended audience: Current and Potential Institutional Computing Users 
Date & Time: Tuesday January 18, 1 :OOpm - 2:00pm 
Location: Cochiti room, Oppenheimer Study Center 
URL: http://int.lanJ.gov/orgs/adtsc/lnstitutional Computing/inst comput.shtml 



Institutional Computing (Ie) 
Information Session 

January 18, 2010 

Ken Koch, HPC-DO, LANL 

Bryan Lally, CCS-7, LANL 

Andy White (IC Program Director) 
Ken Koch & Bob Tomlinson (IC planning and support) 
Bryan Lally & Mike Wall (programming support contacts, ic-help@lanl.gov ) 

A 
• Los Alamos 

NATIONAL l .... O .... f O . V 

()pefaed by !r..t Los AiarrH» National Secunty. LLC for the DOEINNSA 

Outline 

• Summary of Institutional Computing Resources and 
Future Plans 

• Summary of the IC 2011 Call for Proposals 

• Programming Support 

• Questions and Answers 

A 
• LoS Alamos 

NAlION ... l L ... lo .... rOlllv 
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IC Computing Resources 

Allie machines are in the LANL Turquoise network! 

.Q Alamos 
NA"ONAl lAta.ATO. '!' 

----------------------------------------------~~= 
~ed ~ the Los Alamos Nationel Securty, llC tor the DOEJNNSA N .. "'9,. 
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Coyote Usage 

Coyote CPU Hours 
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Lobo Usage 

Eledron-impad ionization: Colgan 

SIide6 

Cerrillos Usage 

Cerrillos CPU Hours 

BhaHacharya 

Operst@od by the lee Alamos National Secwty, LLC ffl' the DOE/NNSA 
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Conejo & Mapache are modern large dual-socket 
quad-core Intel Nehalem clusters 

Conejo 

Mapache 

A • Los Alamos 
/\IAllQNA l (AIOIIo"Oll'" 

620 Compute nodes 
4960 cores; 3GB/core 

52.8 TF/s; 14.8 TB memory 

592 Compute nodes 
4736 cores; 3GB/core 

50.4 TF/s; 14.2 TB memory 

100% IC 

25% IC, 75% ASC 

110 
galeway nodes 

10 Panasas 
&NFS 

The IBM PowerXcell 8i Cell processor is the key to 
Roadrunner's and Cerrillos' performance 

• Cell Broadband Engine (CBE*) was 
developed by Sony-Toshiba-IBM 

---------------------

• used in Sony PlayStatio~n 3 ... LS 

• 8 Synergistic Processing Elem SP 
• 128-bit vector cores . ~ ... , 
• 256kB localmemo~ ~~~~~~~~~~~ 

(LS=LocaIStore) ~ 
Direct Memory Access (OMA) ~F==,T1----mr 
engine (25.6 GB/s each) 
Chip interconnect (EIB) ~ 
Run SPE-code as POSIX threads l.!.",;o....It::I ...... ,u 
(SPMD, MPMD, streaming) 

• 1 PowerPC PPE runs Linux OS 

Design: SPEs provide optimal 
flopts per watt in minimal area 

This is an Exascale trend 

.-QAlamos 
N ... TlOH ... l l .... OIt ... 'o" ... 

to Irademar1t of SOny Computer 
Entertainment. Inc, 

Slide 7 
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Cerrillos is a small Roadrunner (12%) 
~===---====~~---

.~Alamos 
,.ATIQ,I!A, ll".OItArO.llY 

--------------------------------------------------~ 

1Vi.'SIf!l ep.r.Ild bot the loa ALamo. National Security, llC to/the OOEINNSA 
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Roadrunner Program Example: 
SPaSM Molecular Dynamics with Lennard-Jones 

Timeline 
OptelOO Cel 

toCBE:s- ~ h\lIn Opt s 

to CBE: X,Y,z- ~ from Op t x.y,z 

MPI; Shanlghost x.y,z I w · Sen i'lIeflll1ion Interact within local box only I 

IOCSE: ghost x,Y,Z-
I 
~ from Opt ghost x.y,z 

I W · list Inle flII1ion interact between neighbor boxes I 
flteglBte 

marK rediStJbuted particles 

from C BE: x •. Y,Z " t-- 1OOpt x.y,z 

MPlllIdiSlrIlute parUde$ 

Repeat-
Compute intensive code runs on Cell 

Sriram Swaminarayan 8 SPUs do parallel work. on Cell 
IBM OaCS communication between Opteron and Cell 

lamos MPI between Opterons A 
• Los A 

IU. TIQ ... All •• ORATORY 

"'J 
OprraIed t",. the Loe ALamos Niltlonal S«unty, LLC for {M DOEINNSA 
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IC Resources and Anticipated Transition Timelines 

I Coyote Lobo I Cernllos I ConeJo I Mapache 

CPU Cores 2580 total 4352 1440 4960 4736 
(5 * 516) 

IC CPU Hours 22,600,800 9,530,880 12,614,400 43,449,600 10,371,840 
per Year t 28,592,840 (ASC) 31,115,520 (ASC) 

TImeline ReUre ln Moved to Red utilized ExlsUng IC ExlsUng IC users 
March thl.sprlng thru FY13 users by early- by early-

orFY14? February February 
New projects N_ projects by 
by mld-to-late mld-to-Ilte 
Flbrulry Flbrulry 

t COSIM (climate program) gets 17.2% of all cycles for their funding support 

CASL (DOE multi-lab nuclear energy hub) gets 10% of the remaining cycles 

IC will allocate the rest to new selected proposals from this call 
- 32.4M (Conejo), 7.7M (Mapache), & 9.4M (Cerrillos) CPU-hrs per year 

.~Alamos 
" ... lI O N ... l l .... O .... fO . y 

Opftlllled by the LM Alamoa Nllb'lel SICIJI'ity, LlC f()( In. OOEJNNSA 

IC has an Aggressive Future Strategy, Motivated by 
an Increased Interest and Support for Open Computing 
by the Lab Director 

SIide12 

-------------------------------------
• Target 10% of the largest 

national open science 
resources 

• Current • This is the scale of resources 
available to ASCR 
Leadership Computing 
Facilities: ORNL & ANL Y 

. Jaguar at ORNL (2.3 PFls) 
0\0 

""G • FY12-13 
• "OLCF-3ITitan" at ORNL 

• Procure Mustang, a 200+ TF/s • Cray: Opterons + nVidia GPUs 

system for deliver this coming ~\'1> • 20 PF/s 
August/September! " f? • "MiRA" at ANL 

B'\o~ • IBM Blue Gene Q 
• Follow two advanced '" ~'(\"" 10 PF/s 

\0\ 
technolog.y tracks 0lo~ ' I" • FY15-16 (DOE Exascale Initiative) 
• GPU Accelerators ty'o • 200 PFls pre-exascale systems 
• Low-power processors • Almost certainly accelerated 

A · None of the above • 10% = 20PFIs 

• Los Alamos 
"Al IO ..... l l ..... C_ .. _w ._Y ____ _______ _______ ____ -::-~ 

Optt8ted by 1M LM Alamos N8tlonal s.cunty, LLC for the OOE1NNSA N.'SIIa 
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Other Current & Recent Institutional and Turquoise 
Network Improvements 

---------------------------------• Systems: 
• Viz: Lightshow (replacing Phoenix) (ASC 

funded) 
• 24 nodes Intel Westmere, with 

96 GB/node of memory & dual nVidia 
Quadro 6000'5 

• IS&T: New Data Intensive Super 
Computing (DISC) systems (director 
funded) 

• Built from old HPC systems wi added 
memory and disk and flash memory 

• Also in the open, but not an IC system: 
New large Hybrid CPU+GPU testbed 
cluster with nVidia & ATI GPUs (in CCS-
7 & HPC-5) 

• Facilities: 
• Upgrades to the LDCC are planned & 

future facilities discussions are starting 

A 
• Los Alamos 

""'TlO~"'L L ..... o ."rOl Y 

ap..t1lCl by lhI L08 Alamos National Security. llC 101 the DOEINNSA 

• Turquoise Network Storage & Archive: 
• Panasas upgrades: 

• 24 next-gen 40 TB shelves (960 TB @ 
15 GB/s) (existing is 640 TB) 

• New "director blades" for improved 
access performance 

• All 10 GigE connected 
• NFS upgrades: 

• Moving from NetApps to GPFS 
• NFS v4 testbed (better data protection) 

• Archive (tape) upgrades: 2 PB ~ 3 PB 
• 1/0 backbone (PaScaIBB) will be 

upgraded to dual-lanes when Coyote's gone 

• Network f bandwidth: 
• Much improved Yellow B Turquoise 

bandwidth through "Fast Data Pipe" 
project 

• Turq archive ~ Yellow Panasas: 440 -
485 MB/s 

• Yellow Panasas ~ Turq archive: 662 
MB/s 

" 10 Gbls ESnet fully replacing Internet2 

Slide 14 

IC 2011 Call for Proposals 

'~Alamos 
"'A,HO N .. t LA t O ItAT O RY 

---------------------------------------------------
OpInCed by the Los AlarmlS N.nI' SeourWv, uc rOf the OOE/NNSA 
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IC 2011 Call for Proposals 

• Proposals are due back Monday, January 24th by 
midnight via email to ic proposal@lanl.gov 
• 6 pages in PDF format using the Word template provided 
• Proposals are for 2 years duration unless a shorter term is 

requested 
• httDs:llint.lanl.govlorgsiadtscllnstitutional Computinglinst comput.shtml 

or the LANL internal home page "What's Happening" link 

• Proposars will be peer-reviewed and scored, and the 
strongest and best proposals selected 

• Aggregate allocations willi be made consisting of: 
• 32.4 million CPU-hrs per year on Conjeo for 2 years 
• 7.7 million CPU-hrs per year on Mapache for 2 years 

A · 9.4 million CPU-hrs per year on Cerrillos for 2 years 
eLosAlamos 

"' .. " ONAl l ... O.AYO . ... 

Op.wled by the Los ALamos NIItIontI S«utIy. llC lor the DOEJNNSA 

IC Proposal Selection Outcomes 

• Our process is competitive and our intent, as in the past, is to enable 
all reasonable proposed projects to succeed and improve. 

• Our ability to accomplish this will depend on the totality of requests 
received relative to our resources. 

• There are three levels of allocations: 

SIide15 

Slide 16 

• There will be full 2-year allocations for the best-reviewed proposals. 
• There will be 1-year allocations for some excellent proposals that 

did not make the above group and/or have significant promise, but 
need additional time or effort to realize this potential. 

• There will be modest allocations for proposals that require 
substantial additional computational science development in order 
to help them compete better in the future. 

:~Alamos 
N"' 10 N .. l lil~ •• OA"f O Il Y 
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Job CPU-hr Estimates 

• A CPU-hour is also a core-hour of use. 
• Conejo and Mapache jobs will all be run on whole nodes (8 cores) 

dedicated to that job 
• 1 wall clock hour amounts to 8 CPU-hrs per node 

• Cerrillos jobs are all run on whole nodes (4 Opteron cores plus 4 
Cells as accelerators) dedicated to that job 
• 1 wall clock hour amounts to 4 CPU-hrs per node (not 8) 

• Conejo & Mapache should be be faster than Coyote & Lobo 
• Clock speeds are similar, yet the memory sUb-systems are 

considerably faster in the new Intel Nehalem nodes 
• For CPU-hr estimates on a core-per-core basis use: 

• 1.5x faster than Lobo (e.g. runs in 2/3 the time) 
• 2.0x faster than Coyote (e.g. runs in 1/2 the time) 
• YMMV (Your Mileage May Vary) 
• If you have Nehalem performance estimates for your code, by all 

A means use them . 
• Los Alamos 

NATIONAL t .... 0 .... 10 . '" 

Openiled by the l06 AIItnoI Na1ional Security, LLC tOf the OOEiNNSA 

Programming Support 

A 
• Los Alamos 

"''''TIO'''oIIo L LA. C .... TO. '" 

Oper8Ied bot lhe Los Alamos Na(;onal S«wiy. 1I.C for the DOE/NNSA 

Slide 17 

Slide 18 
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User Group 

• After discussions with severallC projects ... 
• Create a User Group for IC projects and computing 
• To discuss and solve common problems 
• Begin with monthly meetings, adjust as needed 
• Communications by email, wiki, meetings 

• First Meeting: February 22th (time and place TBD) 
• New project list 
• Machine updates 
• Fast data transfer to/from turquoise/yel/ow networks 

A 
• los Alamos 

.... 'IOHAl l"'IO~"'TOIIIV 

Opilfllted by the los AJamoe NliOOnal 5ecwity, llC 'ot tM DOE/NNSA 

Institutional Computing Help (ie-help) 

• You have (some) support 

• Support comes in the form of a group of people with 
experience programming large clusters, and multi-core, 
Cell-accelerated, and GPU-accelerated machines 

• Many from CCS-7 (Applied Computer Science), but from 
elsewhere around CCS and LANL as needed 

• Support is requested through ic-heJp@lanl.gov 

.~Alamos 
HATIOHAl l .... alll.lOItV 

Slide 19 

SIide20 

--------------------------------------~~ 
0per8I.c:l1:ly1N lO:tAa.moe National Secuity, LLC fOl'the DOEINNSA N .. 'SIi\ 
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Slide 21 

What support can and can't do 

What support isn't: 

• Standard support provided by leN help desk 
• Can't log in? Need an account? Network is down? Queues 

are stuck? 665-4444 option 3! 

• Help with science - you are the domain experts 

A 
• Los Alamos 

NA110NAl L .... OII ... ro!!V 

OpeIaled by IhrI ~ Aiamos National Security. LLC lot the OOEiNNSA 
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Can and can't, continued 
--------------------------

What support is: 

• Design - how to take advantage of large advanced 
architectures 
• Cell 
• Multi-core 
• GPU 
• Languages and libraries such as Cell SDK, OpenCL, CUDA, 

pthreads, Domain Specific Languages, etc. 

• Help with implementation and porting to new machines -
help getting codes up and running 
• Most importantly, running effectively! 

A 
• Los Alamos 

,. ... TlO N ... l \A, OIlArO IlV 

Operaled by the Loa AlIWTlos Natioflal Security. LLC ror lhe OOEiNNSA 
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Machine Summary 

• Coyote going away in spring with Lobo to follow 

• Cerrillos fully operational (small Roadrunner) 

• Conejo & Mapache coming online in February 

• Mustang operational December 2011 

• Two additional systems targeted for 2012/2013 timeframe 
• Cray GPU-accelerated system (1 PFls) 
• IBM Blue GenelQ (1 PFls) 

A 
• LoS Alamos 

H A' IONAl l ... . O Il: ... r O Il Y 

()penited t11 the Los AamDtJ National Sea.rity, LLC fO( In. DOEJNNSA 
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Contact Information 

• IC Users Group email: icug@lanl.gov 

• IC Wiki: http://ic-help.lanl.gov/ 
• Has link to the Institutional Computing page that has the CFP 

and template 

• IC Help email: ic-help@lanl.gov 

.--QAlamos 
NATIONA L L ... . O IIA.J O Il V 

--------------------------------------~~ 

ItA"S/4 ap..Ied bJ u. Loe Alamos National Sewrity. LLC for the OOEINNSA 
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Questions and Answers 

A 
. L05Alamos 

"'AlIONAl l".OIlArO lty 

Opented by 1hI Loe AIam~ National Sec\JrIy, LLC IOf h DOEINNSA 
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Some Q&A's already seen 
-----

• Can a group of investigators combine multiple projects into 
a single proposal? 
• It is preferred that separate science areas submit separate 

proposals, even if the projects use the same code, or engage 
the same people. This helps in the selection process and in 
the allocation of resources. 

• Can post-docs be Pis? 
• Yes 

• Do Pis need to be from LANL? 
• The primary PI needs to be from LANL. Co-/'s could be from 

other institutions. 

A 
. L05Alamos 

NAtiON AL L"" OIlAT Olty 

0pa-aIed by h Lot Alamoe Narional seeunty, LLC for the OOEINNSA 
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Q&A 

• Should I target a particular machine? 
• Unless there is a compelling reason for needing Conejo 

versus Mapache, we'll likely try to provide projects allocation 
on one or the other. 

• Cerrillos clearly requires different programming skills and 
commitment and/or an already existing application. We 
expect fewer proposals to compete for Cerrillos allocations, 
and thus those projects targeting Cerrillos have a great 
opportunity for significant cycles. 

A 
• los Alamos 

IIIA'lO NA l L ... . O ..... ' O Ill 'l' 

The End 

.~Alamos 
NATI ONAL lAIOIt"T OIII't' 
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----------------------------------------~~ 

N;.T~ Operate<i by the loa Alamoe "'-kInal Security. llC for the OOEINNSA 
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