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CIWG 
Objectives

• Make efficient use of computing and data 
resources

• acquire resources

• coordinate resource utilization

• collaborate to leverage joint efforts

• Provide technology look-ahead

• Validate goals and provide advice and consent 
to Executive Committee
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• Current Status
• CMMAP CI Architecture 

(Roadmap)
• Data Transportation
• Discussion

CIWG Agenda
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Current Status
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Leveraging National & Partner Resources

Organization Resource 2007 2008 2009 2010 2011

Data 
Allocations

Data 
Allocations

Data 
Allocations

Computing 
Allocations
Computing 
Allocations
Computing 
Allocations
Computing 
Allocations
Computing 
Allocations
Computing 
Allocations
Computing 
Allocations

San Diego 
Supercomputer 
Center (SDSC)

Disk 15 Terabytes 15 Terabytes 30 Terabytes 45 Terabytes 45 Terabytes
San Diego 

Supercomputer 
Center (SDSC) BlueGene 30,000 SUs*

San Diego 
Supercomputer 
Center (SDSC)

Triton 30,000 SUs 30,000 SUs

Teragrid 
(multi-institution)

SDSC DataStar (IBM 
SP4) 600,000 SUs  1,200,000 SUs

Teragrid 
(multi-institution)

Grid Roaming 600,000 SUs 2,703,000 SUsTeragrid 
(multi-institution)

LSU Steele 900,000 SUs 2,307,000 SU

Teragrid 
(multi-institution)

SDSC (Dash) 60,000 SU

Lawrence Berkeley 
National 

Laboratory (LBNL)

National Energy 
Research Scientific 
Computing Center 

(NERSC)

700,000 SUs

Oak Ridge National 
Laboratory (ORNL) Cray	  XT 2,000,000 hrs 3,000,000 hrs

National Center for 
Atmospheric 

research (NCAR)
BlueIce IBM Power5 500,000 SUs
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The Teragrid is Dead. Long Live the Teragrid
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Hugh Morrison
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CMMAP Architecture 
Roadmap
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MediaWik: Documentationi

Drupal: programmability
- iquery
- MMF Workbench

Triton@SDSC

others
FRE 

Workflow Control
Collaboration w/GFDL

iRODS
Web-Browser

Navigator

iRODS Command-line Client: Scriptable

iRODS
Federation
Mechanism

CMMAP 
Disk 

Allocation
@SDSC

CMMAP
Phase II CI 

@CSU

Computing

Data

Steele@Teragrid
Community Account

Terminal

MMF Community
Portal
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Subversion Repository
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iRODS Web-broswer
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Model Run Management App
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CMMAP
Digital Library

Subversion
Code Repository

Local
terminal

for microphysics 
code 

development

Web
Browser

San Diego 
Supercomputer 

Center

Subversion
Working Copy

Remote 
HPCC 

Computer 
(e.g., Steele, 

Kraken)

Job Submission 
and Monitoring

MMF CMS 
module

Output  returned to SDSC for post-processing
analysis and publication

Extension to Data Analysis and 
Visualization on other HPCC resources 
such as Trestles and Gordon (SDSC) 

using new high capacity storage 
systems (Data Oasis) and virtual point-
to-point network connections  (DYNES)
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Community Support

Model Code Portability 
and 

Future Architectures

Thursday, August 11, 2011



Jaewook
Shin

1 April 2011
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CMMAP GCRM 
Development Status?

• After January meeting we convened a 
telecon to review the parallel 
implementation strategy for the ‘GCRM’

• Main issues relate to the future 
architectures evolved strong SIMD 
characteristics and language dependencies
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Community Support

Data Interoperability
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GCRM Data Problem
The GCRMs and Giga-LES models are conceptually complex, but in addition they pose problems that 

are technical, practical, and fiscal, rather than conceptual in nature. This is where the need for new 
infrastructure arises. Our proposed infrastructure project relates to data management, analysis, and 
visualization:
• GCRMs produce terabytes to petabytes of model output. The data is created at supercomputer 

centers. It must be archived, curated, and made available to users at remote sites. 
• Many difficult choices must be made; for example, choosing which fields to output, and what 

subsetted spatial and temporal resolutions to save, are complex. 
• Routinely saving global model output with high temporal resolution is not practical. 
• A possible strategy is to save regional model output (for one or more selected regions) with high 

temporal resolution, and full spatial resolution, and global model output with lower temporal 
resolution and perhaps even reduced spatial resolution.

• Extraction of useful information from GCRM output is complicated by the sheer volume of data 
produced, the wide range of scales represented, and the diverse phenomena included. New methods 
are needed for comparison of model output with a variety of observations, including satellite data. 

• New methods are needed for the efficient and effective visualization of GCRM results. The range of 
scales is so large that “zooming” capabilities are essential. New approaches are needed to visualize 
and analyze the time evolution of complex three-dimensional structures (such as large rotating 
convective clouds) that are associated with multiple interacting fields, including vector fields.

In short, the very large models used in cloud-climate studies must be supported by a suitably designed 
infrastructure for data management, analysis, and visualization. These needs are community wide and 
should be addressed in a coordinated fashion that serves the community as a whole. 
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Update on Parallel Data I/O
Karen Schuchardt
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Internet
Data 

Transfer 
Capacity

Parallel Input/
Output Technology 

Progress
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CMMAP	  Data	  Transposi7on	  Code
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Overview	  of	  Code
• LES	  (SP-‐CAM)	  Data	  files	  in	  NETCDF	  format.

• OpenMP	  code	  setup	  to	  read	  one	  file	  per	  core	  
simultaneously.	  

• Each	  file	  corresponds	  to	  a	  spa7al	  par77on	  at	  a	  
given	  7me.	  The	  code	  reads	  in	  all	  the	  files	  into	  
memory	  to	  do	  the	  transposi7on.

• Tested	  on	  
–Triton	  regular	  [8	  core,	  24GB]	  and	  large	  memory	  nodes	  
[32	  cores,	  512GB]	  w/	  data	  oasis	  [lustre].

–Dash	  regular	  [8	  core,	  48GB]	  and	  vSMP	  node	  [128	  cores,	  
650GB]	  w/	  GPFS-‐WAN.	  
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Ini7al	  Recovery	  of	  Time-‐series

39
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Triton	  Results
• Code	  tested	  with	  76	  files.	  Total	  size	  of	  data	  read	  :	  
128GB.

• Run	  7mes	  are	  dominated	  by	  I/O	  performance.

No.	  of	  Cores 8-‐core	  node	  
[2	  Quad	  Nehalems]

32-‐core	  node
[8	  Quad	  Shanghais]

1 347s 505s

2 197s 222s

4 122s 118s

8 105s 154s
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Dash	  Results

• Tested	  on	  regular	  compute	  nodes	  w/	  GPFS-‐WAN.	  
vSMP	  node	  tes7ng	  in	  progress.

No.	  of	  Cores 8-‐core	  compute	  node	  (w/GPFS-‐WAN)

1 838s

2 496s

4 301s

8 245s
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Summary	  and	  Future	  Work
• OpenMP	  code	  tested	  and	  results	  verified	  on	  Triton	  and	  Dash.	  

• Current	  performance	  limited	  by	  I/O	  performance	  of	  filesystem	  
on	  given	  node.	  

• Achieved	  ~1.2GB/s	  w/	  lustre	  on	  Triton	  node.	  The	  maximum	  
achievable	  is	  1.25GB/s	  [Myrinet	  card	  peak].	  GPFS-‐WAN	  
performance	  on	  Dash	  node	  is	  lower	  due	  to	  network	  setup.	  
Lustre	  tes7ng	  on	  Dash	  is	  in	  progress.

• Peak	  performance	  achieved	  using	  4	  cores	  on	  32-‐way	  node	  =>	  it	  
might	  be	  useful	  to	  limit	  number	  of	  threads	  reading.	  Can	  s7ll	  use	  
more	  threads	  for	  analysis	  part.

• Developing	  hybrid	  (MPI	  +	  OpenMP)	  code	  to	  make	  use	  of	  more	  
nodes	  and	  get	  befer	  I/O	  performance	  [Lustre	  on	  Triton	  can	  do	  
over	  7GB/s	  on	  reads].	  
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Resources

Visualization of Very 
Large Datasets

Thursday, August 11, 2011



ParaView
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3D	  visualiza7on	  of	  geodesic	  data

3D	  isocontours	  of	  vor7city.

Composite	  plot	  of	  mul7ple	  mesh	  types	  and	  variables	  in	  the	  geodesic	  
grid.	  Cell	  area	  (2D	  cell-‐centered	  data)	  and	  wind	  velocity	  (3D	  corner-‐
centered	  on	  layers)	  data	  is	  shown	  by	  pseudocolor	  plots.	  Pressure	  (3D	  
cell-‐centered	  on	  layers)	  is	  shown	  by	  contour	  lines.

Plots	  and	  movies	  courtesy	  of	  Prabhat	  (lbnl)	  

VisIT
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