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Objective 6

* Management, analysis and visualization of
very large model output datasets -
creation of infrastructure

* Resource procurement & distribution

* Data management

* Analysis and visualization of model results
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Management
CIWG
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CIWG Obijectives

® 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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3 @ http://cmmap.sdsc.edu/ T
QOO

[1Camino Info []News [ii]Mac News Tabs & Google 4 Links to calculators (d... 47 SENSIAC - Technical ..
47 Operationally Respon... 47 http://www.nbp.usap.... 47 ADCP Figures (with fr... '] The Project Gutenbe

CMMAP Digital Library | Reach for the sky

. 4 Development of 2 Nov... 4 ALOS - ADEN DQPC a...

v

Edit primary links

000 CMMAP Digital Library - Reach for the sky — RSS (8 messages, 3 unread)

O @ (01 8) C~iSaia)

Chat  Pri Delete Junk Reply Reply All Forward New Message Threads  Add Address Get Mail
wss| CMMAP Digita.... O @ BRI
» | ) Drafts
¥ 5/ Sent

./ SDSC IMAP

./ neptune@cox.net

L S July 26, 2008

./ MauiRoadRunner July 26, 2008

~./ SBCGlobal February 11, 2008
» © Trash

> Q Junk

¥ REMINDERS

> O Notes CMMAP Digital Library - Reach for the sky

Developer Tools

¥ | To Do
|/ SDSC IMAP
|/ On My Mac
¥V SMART MAILBOXES
(& Antarctica

¥ ON MY MAC read
» [ 2008
(L] Actionitems.

(L] CF Metadata

Read more...

v|e|M™| & From

2:46 PM CMMAP Digital Library - Reach for the sky

1:02 PM CMMAP Digital Library - Reach for the sky
10:18 AM CMMAP Digital Library - Reach for the sky
10:01 AM al Library - Reach for the sky

9:54 AM al Library - Reach for the sky

8:57 PM al Library - Reach for the sky

7:52PM CMMAP Digital Library - Reach for the sky

6:51 PM CMMAP Digital Library - Reach for the sky

more

@ G @ )

Note To Do Search

| Subject
Allocation Proposal Schedule (as of: 2008-07)
2008 Annual Meeting
Developer Tools
Visualization Resources
Computing Allocation Resources
Example of Creating HTML from External Editor
How to Create Drupal Content
Preparing for Track 2 NSF Systems

e Migrating code to Future NSF resources (http://www.sdsc.edu/us/consulting/migration.html)
e Script automation (http://www.ibm.com/developerworks/aix/library/au-satbuildscript.html)
e Compiler quirks (http://en.wikipedia.org/wiki/Compiler)

& oal
(] Receipts

(L] Subclipse
‘ Allocation Proposal Schedule (as of: 2008-07) Recent blog posts =

Tue, 07/29/2008 - 2:46pm — hellyj 2008 Annual Meeting

CMMAP Digital Library . i

B o 008 B o o

Active forum topics

Allocation Proposal Schedule

MAIL ACTIVITY

(as of: 2008-07)
Computing Time
Proposals
Fortran90

Data

hellyj
Create content
Login
Search Data Catalogue
My account
Recent posts
Administer

Log out

http://cmmap.sdsc.edu/

Latest summary schedule

Add new comment 1 attachment

2008 Annual Meeting

Tue, 07/29/2008 - 1:02pm — hellyj

First blog entry

hellyj's blog 2 comments

Developer Tools
Migrating code to Future NSF resources
(http://www.sdsc.edu/us/consulting/migration.html)
Script automation
(http://www.ibm.com/developerworks/aix/library/au-satbuildscript.ntml)
Compiler quirks (http://en.wikipedia.org/wiki/Compiler)

Read more

Recent comments

Model Taxonomy has been

updated
2 min 7 sec ago

ECMWF Muli-grid modeling

idea
2 hours 44 min ago

Who's new
mikepritchard
kelley
mbranson
leoners56

jasonc

Who's online

(a-login

SDSC

SAN DIEGD SUPERCOMPUTER CENTE

grid-fip g fglogin (o jogin

Login Nodes

Archival Storage (Tape)
25 PB

HPSS

Disk Cache 486 TB

Off-Site Storage (Tape)

Application Server 7

GPFS-WAN

Disk Collections

Database Server

DB2
Oracle
MySOL

70TB

DataStar

GPFS 185 TB

BlueGene

GPFS 37 TB

IA-64

GPFS 60 TB




‘
IV:)H( - Q.';‘

Q\.‘T% / dﬁ b4

Wednesday, January 13, 2010



Selective
Data Transfer

Search for Data | CMMAP Digital Library
(=)

»

Gere) Search for Data

Computing Resources
NSF Teragrid
DOE INCITE

Search Parameters

Data Resources
Search for Data

Software
Bulk Data Transfer Client
Multi-scale Modeling
Framework (MMF)

hellyj

My blog ‘GATE_IDEAL S 00450001 to_014.nc metacata CHMAP_SAM6.7SR_OUT3D_netCOF 1 OUtPut for the
Create conten SUPERLES project
L fe
e for pett O GATE_IDEAL S_00450.015.to_028.nc metadata CHMAP_SAMG.7SR_OUT3D_netCOF 1 Output for the
My account SUPERLES project

R O GATE_IDEAL S_00450.029.to_042.nc metadata CHMAP_SAM6.7SR_OUT3D_netCOF 1 Output for the
News aggregator SUPERLES project

Administer

O GATE_IDEAL_S_00450_043_to_06.0c metadata CHMAP_SAMG.75R_OUT3D_netCOF 1 Output for the
Log out SUPERLES project
MME Output for the

O GATE_IDEAL S_00450_057_to_070.nc metadata
SUPERLES project

CMMAP_SAM6.7SR_OUT3D_netCDF

MMF Output for the

GATE_IDEAL_S_00450_071_to_084.nc metadata
SUPERLES project

Loading “http://cmmap.sdsc.edu/quer mpleted 1 of 2 items

CMMAP_SAM6.7SR_OUT3D_netCDF

O O O Termina bash — bash — Big Kahun

Last login: Wed Jul 29 19:23:05 on ttys000

You have mail.

NeptuneTravel.local:~>Sinit

NeptuneTravel.local:~>Sls

/home/cmmap.sdsc:
C-/home/cmmap.sdsc/CMMAP SAME.7SR_OUTMOMENTS
C-/home/cmmap.sdsc/CMMAP_ SUPERLES
C-/home/cmmap.sdsc/CMMAP_ SAM6.7SR_OUT3D_netCDF_003
C-/home/cmmap.sdsc/CMMAP_ AMIP
C-/home/cmmap.sdsc/CMMAP_SOM_MMF2 CAM2
C-/home/cmmap.sdsc/CMMAP_ SUPERLES_4xCO02
C-/home/cmmap.sdsc/CMMAP_ SAM6.7SR_OUT2D
C-/home/cmmap.sdsc/CMMAP SAME.7SR_OUTMOVIES
C-/home/cmmap.sdsc/CMMAP SAME.7SR_OUTSTAT
C-/home/cmmap.sdsc/CMMAP_SAM6.7SR_OUT3D
C-/home/cmmap.sdsc/CMMAP SAME.7SR_OUT3D_netCDF
C-/home/cmmap.sdsc/CMMAP SAME.7SR_OUT3D_netCDF_002
C-/home/cmmap.sdsc/STAGING

Neptune?rnvel.locnl:~>ﬂ

Storage Resource Broker (SRB)

SAM-QFS has 16 tape drives, an 304-TB disk cache
- Meta Data Servers: 2 x Sun x4600

- Data Login Servers: 2 x Sun v40z /

6 x 1GbE connections to the TeraGrid/HPC network
- Tape Drives

16 STK 9940-B tape drives

- 24 IBM J2 3592 tape drives




The GCRM Tsunami

2 km, 100 levels, hourly data
e ~4 TB / simulated hour
e ~100 TB / simulated day
e ~35 PB / simulated year
4 km, 100 levels, hourly data
e ~1 TB / simulated hour
e ~24 TB / simulated day
e ~0 PB /simulated year
Other Data Tsunamis
e 30 TB/night: Large Synoptic
Survey (LSS) Telescope (2014)
e 15 PB/year:. CERN’s Large
Haydron Collider ( May 2008)
e 1 PB over 3 years: EOS (Earth
Observing System) data (2001)

(from K. Schuchart presentation January, 2008)
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Transmission Speed
+ 1 Mbps
= 100 Mbps
1 Gops
« 10 Gbps
100 Gbps
Internet2 LSR IPv
LES 8NL 2 SDSC
« 1 GCRM.yr
*Linear (100 Gbps)
= *Linear (10 Gbps)
Lincar (1 Gbps)
= = sLinear (100 Mbps)

Data Volume (bytes)

Timeline

W TPY) EPPLA N - . NetCDF 3.6 NetCDF4.0/4.0.1beta

1E-10 1E-08 1E-06 1E-04 1E-02 1.E+00 1E+02 1.E+04 1.E+06 1.E+08

NetCDF 3.0 NetCDF4.1?
Time (days) Pnetcdf 1.0.3
Pnetcdf 1.0

= e

1996 2000 2002 2004 2006 2008

Netcdf4.0 beta ADIOS alpha
64 bit PNetCDF/NetCDF?

___—___— i
NATNIONAL LABORATCRY

Wednesday, January 13, 2010



Architectural Goals

Local Resources

Home
Institution

Mid-range
CMMAP
Server(s)

Digital Library
software & data

CMMAP
Machine Room

Community
Computing
Resources

Community
Data
Resources

External
Resources
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Management

Data Policy
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Data Policy

® Data published on the CMMAP Digital Library is in the
public domain but registration and authorization
required to access it

® this is to prevent hacking and bot-crawling and
® provide tracking of who is accessing the data
® All metadata is public

® will be published via a new OAI (Open Archive
Initiative) service to be instituted this year

® CF metadata conventions are followed

® VWe are investigating the use of DOIs (digital object
identifiers) for data consistent with the scholarly
publication process

Wednesday, January 13, 2010



aYala

CMMAP Digital Library

4| » | A+ 2 hup/jcmmap.sdsc.edu/ 3 ¢ | (Q~ Google )| 8

1 CMMAP Digital Library

(0 2 SAICVPN Solo Guitar ...Blues Guitar Post to CiteULike IODP Site S...Bank — SSDB  Adobe Photoshop CS Help SAS OnlineDoc, Version 8 .Mac

Computing Resources

NSF Teragrid
DOE INCITE

Data Resources
Search for Data

Software

Bulk Data Transfer Client

Multi-scale Modeling
Framework (MMF)

hellyj
My blog
Create content
Search for Data

My account

Al DJIAITE Y &

INCITE Resources & Allocations
Mon, 05/18/2009 - 23:25 — hellyj

2010 INCITE Call for Proposals

Add new comment Read more Computational Resources

Teragrid Resources & Allocations
Mon, 05/18/2009 - 23:14 — hellyj

Add new comment Read more Computational Resources

Sample Fortran program to read GIGALES netcdf 3D snapshot data

This program will read one variables for a subset of the horizontal domain for all vertical levels of a given 3D
snapshot time.

1 attachment

Data Conversion Tools

Tho 11/27/9008 - 2054 — hellwi
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Management

Software Policy
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Software Policy

® Software developed with CMMAP funding is

covered by an intellectual property agreement
between CSU and CMMAP partners

® MMF code is controlled by the author of the
code

® GCRM code is very new and developed under
SCIDAC funding

® Subversion source control system has been
provisioned but has not yet been required

® CCSM coding conventions are encouraged

Wednesday, January 13, 2010



Y a¥a »(c_re“ot

L b O e A DCAT A0 MOGKN JCEVm 3 D) ¢y RafGakde ice_refdoc ice_tefdoc. heml ¢ | (Qr cooghe
0D BH SNCWWN  News (1500)v  Solo Geltar . Blues Cultar  Poat to CellUke  SAS OnlineDoc, Vervion 8 Mac  Awtomated 5 ite Imagery  S00P Sie 5. Bank — 5508 »
| | ce_retéoc f -
Next] ug] Previous| Corsents| :
Neat: Comens Comients M
Community Sea Ice Model (CSIM) Developer's Guide
Code Reference for Version 5.0
o006 5.1 Style Guidelines
) 4| > |+ O hep ) fwww.ccsmoscar.edu/models ccsm3.0/csim RefCulde/ ice_refdoc/ node16.nmi ¢ | (Q Google
Released with CCSM3.0 [0 BN SAICVPN  News (1500)v  Selo Guitar . Blwes Cuitar  Post 1o CiteULike  SAS OnlineDoc, Version 8 Mac  Automated S._ite Imagery 10DP Site S._Bank — SSDB
| 5.1 Style Guidelines f
Next| Up| Previous| Contenss| 3
Next: 5.2 Content Guidelines Up: 5 Coding Standard Previous: 5 Coding Standard  Contents
Julie Schramm Subsections
Cecilia Bitz o
Bruce Briegleb * General Guidelines
Marika Holland I
Elizabeth Hunke o Loops
Bill Lipscomb : Amay Syntax
ANCE o * Vanabl Names
o Variable Declaras
o Code indentasion
o Commenting of code
o Pomabili
o Incomplete and dead code
o Miscellancous
5.1 Style Guidelines
General Guidelines

* Fortran 90 Standard CSIM uses the P90 standard,

o Preprocessor The C preprocessor is required as the macro processor (cpp). All tokeas should be uppercase o distinguish them from fortran code. The use of ifdef
constructs should be avoided wherever possible. The option should be set in the namelist instead.

¢ Fixed-Form Source Fixed-form source will be used for readability. Columas 7 o 72 of a line may contain a Fortran statement, while columns | %0 6 are reserved for
special purposes. Blanks may be used freely anywhere, Exclamation marks should be used 10 depote comments. A statemnent may include a maximum of 19

¢ Bounds Checking All code should be able to run when the following compiler options are set:
o Array bounds checking
o Automatic varisbles are initialized 10 NaN
o Floating point exception conditions: overflow, division by zero, and invalid operations

Modules

o The use of modukes is strongly encouraged since they provide global access to variables,
¢ Modules must have the same name as the file in which they reside, due to dependency rules used by *make” programs. This implics that multiple modules are not

allowed in a single file.
ob‘odulemmnbeﬂnwhh'be Thbwmplovidcuniqwmnmuwbmccsuhnwuuhghmnbbmhn
a Ralared rahles chonil e nlaced in o cimole madolaifile sarher than & - e naer file
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page || discussion | | view source || history |

= Main Page
Community portal
Current events
Recent changes
Random page
Help

search

Main Page

Contents [hide)
1 How to Use the Wiki
2 Cyberinfrastructure Working Group
3 Petascale Data Analysis
4 Model Source Code Documentation
5 Model Run Documentation
6 Model Output Conversion
7 Cloud Pictures
8 Museum Collaboration: Clouds and Climate

How to Use the Wiki

|

(Go) (search)

|

toolbox

= What links here
Related changes
Upload file
Special pages
Printable version
Permanent link

= Configuration settings list &
MediaWiki FAQ &
MediaWiki release mailing list &
Upload files for use in your pages (remember the filenames)
Team Member List

Recent Activity Log
= Recently Uploaded Files

Cyberinfrastructure Working Group

Wednesday, January 13, 2010

= |IBM: Build intelligent unattended scripts &

Petascale Data Analysis

» Computing Requirements for the Analysis of Global Cloud-resolving Models
Model Source Code Documentation



http://cmmap.sdsc.edu/wiki/
http://cmmap.sdsc.edu/wiki/

Resources

Computing
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Allocation Types, Limits, and Deadlines

NSF Teragrid

Startup/Educational Allocation Research Allocation (TRAC)
Maximum compute request
Units Requested * Most systems have a limit of 30,000 SUs, though some may be as high as 200,000
SUs. Please see the Resource Catalog for specific resource limits.

Service Units (SUs) on Compulo = Maximum Startup request for TeraGrid Roaming: 50,000 SUs o

Resourcos « Aggregate request for multiple compute resources cannot exceed 200,000 SUs 30,000 - Unlimited

Terabytes (T8s) on Data

Resources

= Storage on disk: 5TB
= Storage on tape: 25 TB
Open Submissions Close Submissions

Dec. 15 Jan. 151

Deadlines N/A Mar. 15 1 Apr. 15
Jun. 15 Jul. 15
Sept. 15 Oct. 15
Apnl 1

. . July 1

Allocations Begin Two weeks after submission October 1
January 1

Review Cycle Within one week Quartery 2

Typical Use Classroom or training accounts and startup accounts requiring small amounts of time Experienced users with research projects

' The TRAC Meeting schedule is available for reviewers on the POPS Review page.
? See the Past Allocations for a list of previous awards.

Sreo St Conoc s [ e

(G5 \CCs.Gov

About Leadership Sclence Computing Resources

oot

Access & Accounts

Resources of the NCCS are dedicated 10 a Imited number of computationaly intensive research projects, Ninety-
five percent of the Qak Ridge Leadership Computing Faciity (OLCF) rescurces are dedicated 10 these projects,

Loadershg SConce

DOE Earth

Types of Projects

System Grid

Details INCITE Director’s Discretion
Cugnre Promct Reg Duration 1 year 1 year
f oy Allocations Large Senall
- - Call for Proposals Once per year AL any time
B Priority High Below INCITE
: — -l - Quarterly Reports
CITE Progect Quartery Closeout Report
cports
Gereral Suppon Apply Apply

We currently offer two types of projects for which you can request an new account or join an existing project.
INCITE projects and Director’s Discretion projects

Wednesday, January 13, 2010



Leveraging National & Partner Resources

Data

Allocations

sk
SR L Ridge National
Allocations Laboratory (ORNL)

Organization Resource 2007 2008 pA0[0} 2010
San Diego Disk | 5 Terabytes | 5 Terabytes 30 Terabytes 45 Terabytes
Supercomputer
Center (SDSC) BlueGene 30,000 SUs*
SDSC DataStar (IBM SP4) | 600,000 SUs 1,200,000 SUs
Teragrid
(multi_institution) Gl’ld Roaming 600,000 SUS
LSU Steele 900,000 SUs
Lawrence Berkeley | National Energy Research
National Scientific Computing 700,000 SUs
Laboratory (LBNL) Center (NERSC)
Cray XT 2,000,000 hrs 3,000,000 hrs

National Center for

Atmospheric Bluelce IBM Power5 500,000 SUs
research (NCAR)
IBM Watson BGW - eServer Blue Gene TBD
Research Center |Solution
TBD

Stonybrook

Wednesday, January 13, 2010



Resources
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search tor Data | CMMAF Digital Library
- @ Ghttp://cmmap.sdsc.edu/quervm ¢ | | Q~ teragrid community accounts

Home

((Search) Search for Data

Computing Resources Gearch Paramatarc Navigation
CMMAP AMIP
NSF Teragrid

CMMAP_SAM6.7SR_OUTMOMENTS North:
DOE INCITE CMMAP_SAMS6.7SR_OUTMOVIES South:
CMMAP_SAM6.7SR_OUTSTATa ' East:
CMMAP_SAMS.7SR_OUT2D '

Data Resources CMMAP_SAM6.7SR_OUT3D

Search for Data CMMAP_SAM6.7SR_OUT3D_netCOF
CMMAP_SUPERLES

Software CMMAP SUPERLES 4xCO2 |
o ——————————————

Wast:

Bulk Data Transfer Client

Framework (MMF)

hellyj

MF Output f
My biog GATE_IDEAL_S_2048x2048x256_100m_25_cldtop. raw CMMAP_SAM6.7SR_OUTMOVIES T © e

Create content project

MMF f PERLES
SART N K GATE_IDEAL_S_2048x2048x256_100m_25_cwp.raw CMMAP SAM6.7SR_OUTMOVIES Output for the SU

My account project

MMF Output for the SUPERLES
Nt GATE_IDEAL_S_2048x2048x256_100m_2s_Iwp.raw CMMAP SAM6.7SR_OUTMOVIES 2 R

News aggregator project

Administer
GATE_IDEAL_S_2048x2048x256_100m_25_mse.raw CMMAP_SAM6.7SR_OUTMOVIES T Output for the SUPERLES

Log out project

MMF f UPERLES
GATE_IDEAL_S_2048x2048x256_100m_25_qvsfc.raw CMMAP_SAM6.7SR_OUTMOVIES | Cutput forthe S

project

MMF f PER
GATE_IDEAL S_2048x2048x256_100m_2s_sfcprec.raw CMMAP SAMG.7SR_OUTMOVIES OULpUL Tor the SUPERLES

project
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Conversion of SAM6.7SR com3D to netCDF

jitterbug:/archive/science/cmmap-staging>du -kh

| 14G ./staging/ CMMAP_AMIP
91G ./staging/CMMAP_SUPERLES_4xCO2
92G ./staging/l CMMAP_SUPERLES

. . 14G ./staging/CMMAP_SAM6.7SR_OUT2D
Published in 3.7T ./staging/CMMAP_SAM6.7SR_OUT3D
L ) 113G /staging/ CMMAP_SAM6.7SR_OUTMOMENTS
Dlgltal L|brar)l 51G ./staging/CMMAP_SAM6.7SR_OUTMOVIES

137M ./staging/l CMMAP_SAM®6.7SR_OUTSTAT
4.2T ./staging

781G ./source/PRITCHARD
| 14G ./source/CMMAP_AMIP

I 92G ./source/CMMAP_SUPERLES
Stored in 91G Jsource/l CMMAP_SUPERLES 4xCO2
. . 14G ./source/CMMAP_SAM6.7SR_OUT2D
Archival File 113G Jsource/CMMAP_SAM6.7SR_OUTMOMENTS
51G ./source/CMMAP_SAM6.7SR_ OUTMOVIES
System 137M Jsource/CMMAP_SAM6.7SR_OUTSTAT

2.1T ./source/CMMAP_SAM6.7SR_OUT3D _com3D
3.1T ./source/CMMAP_SAM6.7SR_OUT3D_netCDF
6.3T ./source

1T

*Al: Rename SUPERLES to SPCAM
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_page | [ discussion | [ view source | [ istory |
Main Page

Contents [hide)
1 How to Use the Wiki
2 Cyberinfrastructure Working Group
iy, 3 Petascale Data Analysis
4 Model Source Code Documentation
5 Model Run Documentation
6 Model Output Conversion
7 Cloud Pictures
8 Museum Collaboration: Clouds and Climate

How to Use the Wiki

= Configuration settings list &

= MediaWiki FAQ &

= MediaWiki release mailing list @
Upload files for use in your pages (remember the filenames)
Team Member List

..{;..; . = . e i Recent Activity Log
» Recently Uploaded Files

Cyberinfrastructure Working Group
= |BM: Build intelligent unattended scripts &

Petascale Data Analysis

» Computing Requirements for the Analysis of Global Cloud-resolving Models
Model Source Code Documentation

Wednesday, January 13, 2010


http://cmmap.sdsc.edu/wiki/
http://cmmap.sdsc.edu/wiki/

Community Support

Data Interoperability
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aYala

CMMAP Digital Library

4| » | A+ 2 hup/jcmmap.sdsc.edu/ 3 ¢ | (Q~ Google )| 8

1 CMMAP Digital Library

(0 2 SAICVPN Solo Guitar ...Blues Guitar Post to CiteULike IODP Site S...Bank — SSDB  Adobe Photoshop CS Help SAS OnlineDoc, Version 8 .Mac

Computing Resources

NSF Teragrid
DOE INCITE

Data Resources
Search for Data

Software

Bulk Data Transfer Client

Multi-scale Modeling
Framework (MMF)

hellyj
My blog
Create content
Search for Data

My account

Al DJIAITE Y &

INCITE Resources & Allocations
Mon, 05/18/2009 - 23:25 — hellyj

2010 INCITE Call for Proposals

Add new comment Read more Computational Resources

Teragrid Resources & Allocations
Mon, 05/18/2009 - 23:14 — hellyj

Add new comment Read more Computational Resources

Sample Fortran program to read GIGALES netcdf 3D snapshot data

This program will read one variables for a subset of the horizontal domain for all vertical levels of a given 3D
snapshot time.

1 attachment

Data Conversion Tools

Tho 11/27/9008 - 2054 — hellwi
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EdR primary hnks

" CMMAP Digital Library

-

Home

~ SAM output conversion programs ' Recent blog posts Bl’anSO i | BN

Edit  Outline Datastar Alternatives P
m m bm CMMAP Digital Ubrary URL
What software should we Two of the programs that convert the 3D model output which Is made up updated to
use to produce the compressed 2-byte Integers to ether binary floating point values http://cmmap.sdsc. edu : T .
SUPERLES derivatives? (com3D2bin.f) or netedf files (com3D2nc.f).
We have identified nedCDF Edit pr 'v;ary linics

SIS e " CMMAP Digital Library

discussion needed? com3D2bin.f
data format conversion com3D2nc.f

more

Acd rew comment l Sample Fortran program to read GIGALES netcdf Recent blog posts
hQ“yj Active forum DP‘OB 30 snmt data Datastar Alternatives
My bilog Bl €dt  Outline CMMAP Digital Library URL
What software should we updated to
e e powered by the San Diego Supercomputer Center and sponsored by . This program will read one varables for a subset of the horizontal domain for Retp://cmenap. sdsc. edu

Search for Deta the National Sclence Foundation et all vertical levels of & gven 3D snapshot time. (don't need /drupal)
My account We have identified nedCDF CMMAP Digital Library

f
: posts a5 the default format for upgrade completed
data products. Any Cobections Status

discussion needed? read_gigakes3d.190
data format conversion

Ll Recent comments

News aggregator

ratccf on Datastar
hdm 17 weeks 4 days 290

My bicg powered by the San Diego Supercomputer Center and sponsored by 1EEE format means
the National Sclence Foundation wformated binary from
FORTRAN writes

17 weeks 4 days 290
retCOF or eee

17 weeks 4 days 890
You can use the reph
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Circulating External Disk Drives

;-i- o

=8 * FAT32 volume format
e USB 2.0 connector

 SRB-client can also bet used for
non-web data transfer ala rsync

* List-base scripts are also possible
\ if they are desired

Wednesday, January 13, 2010



Resources

Visualization of Very

Large Datasets
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Testing (preliminary data point)

* Remote viz on Teragrid
—TACC (UT Austin) / SPUR

—Super-LES data
—ParaView (client-server, remote X-session over ssh)

* TACC<-->Cox Cable (residential ~10Mbps)

—‘works’ but not usable

* Need better bandwidth for both data transfer
and interactivity

Wednesday, January 13, 2010



AR E S AL ARSI S Ol R

File Edit View Sources Filters Animation Tools Help

2 g A

RARTRE: »pa KA> DB Tmelo

pe B® ?2 &)
A.| ]Surface

‘ H l © Result

Pipeline Browser

f cs://mpcl074:11111

@ é comet_p4d.pvtu
@ é Calculator2

e

@ & Contour2.

Object Inspector

H90BREE

&

~ Properties | Display | Information |

J R A A (G e G

X (& ] F=ERECREYY [FIGP [F=T P e

X

Apply Reset ‘ & Delete \
—[-lsosurfaces -
Value Range: [6.79195e-11, 7.55638]
6.79e-11 o] | Delete
0.329 ,
0.657 Delete All [ |
0.986 E A
1.31 New Value
1.64 ﬁ
1.97 New Range ST
2.3 ' °
gy s ParaView
(4] )
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3D visualization of geodesic data

AOGlCcEsmag Sk ODHGandd . daodP P T & -
» .!0 « !

:-l 'l. --"l
R T
a . A A A P P AN &S
» EREVEEER T35 5544 35
- -~ " . - - -~ K

3D isocontours of vorticity.

Plots and movies courtesy of Prabhat (lbnl)

VisIT

Composite plot of multiple 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.
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Future Testing

* Remote viz on Teragrid
—TACC (UT Austin) / SPUR

—Super-LES data
—ParaView (client-server, remote X-session over ssh)

e UCSD Cave
* SDSC high-capacity network connections
e CSU network connections

* Other interested parties?
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Community Support

Model Code Portability
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SP-CCSM
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Model Taxonomy & Software
Configuration Management

* Model codes
o Utility codes




Connecting to TeraGrid

Community Accounts

To address scalability issues, many gateways provide access to TeraGrid resources through a community account
rather setting up unique TeraGrid accounts for each gateway user.

A community account has the following characteristics:

e Only a single community user account (i.e., a TeraGrid usermname/password) is created.
* The Science Gateway uses the single TeraGrid community user account to launch jobs on the TeraGrid.

o The gateway user running under the community account typically has privileges to run only a limited set of
applications.

The chief difference between an individual and a community account is that a community account is essentially a
single userame on the TeraGrid shared by many (human) users. While this eliminates the need for individual gateway
users to request their own TeraGrid accounts, it places additional accounting and security burdens on the gateway
developers. To distinguish one gateway user from another, the gateway developer has to institute a user registry and

M a, rl( B ra n S O n gateway authentication mechanism.
CMMAP User
S u P P O rt | User Support & Documentation

Advanced Support for TeraGrid Applications (ASTA)

| On this page
Home > User Support > ASTA - How 1o Apply
Advanced Support for TeraGrid Applications (ASTA) provides collaboration between Advanced User - ASTASARGOC Process

Support (AUS) staff and users of TeraGrid resources. The objective of the program is to enhance the
effectiveness and productivity of scientists and engineers. As a part of the ASTA program, guided by the | Related Links
allocation process, one or multiple AUS staff will join the principle investigator's (Pl's) team to collaborate
for up to a year, working with users’ applications. « ASTA Promct List

« Alocations Information

AUS staff from TeraGrid resource provider sites have expertise and experience in many areas of high
performance computing, domain sciences, data management, and grid computing. Collaborative work

can include any of the following: Need Help?
« Porting applications to new resources sl
» Implementing algorthmic enhancements o Tick 0o form -
» Implementing parallel math libraries - .
» |Improving the scalability of codes to higher processor counts . W
« Optimizing codes to efficiently utilize specific resources v Teraenn Kepwbigne Baen
= Providing help for portal and gateway development
» Assisting with visualization, workflow, and data analysis/transfer

In addition to requesting ASTA at the four quarterly allocations meetings, ASTA can also be requested throughout the year, as a Startup or Supplemental
request, via POPS. Please visit the ASTA Project List page to view a list of current ASTA projects.
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Backup
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TeraGrid User Portal

| \ > | | + ‘,':5*"https://portal.teragrid.org:443/gridsphere/gridsphere?cid=myteragrid&Javat ¢ Qr~ Google
(00 3 SAICVPN News (1503)v Solo Guitar ...Blues Guitar Post to CiteULike SAS OnlineDoc, Version 8 .Mac »

TeraGrid User Portal -

_ =
)& TeraGrid

Welcome, John

Ca User Portal Helly

Home [MyTeraGrid Resources Documentation Training Consulting Allocations

Allocations/Usage Accounts Profile Registered DNs Change Portal Password Add/Remove User Community Account SSH Terminal

? Allocation Usage = O
Projects

Show Inactive Projects | Show Expired Allocations

[Remote Visualization of Clouds

Show Project Details
Allocations

Start Date End Date Resource SUs Remaining SUs Awarded My Usage (SU) 9% Remaining Alloc. Type State
2009-11-07 2010-11-07 Spur 30,000 30,000 0.0 100 % new active

Show Users on Spur

[Regionalization of Anthropogenic Climate Change Simulations
Show Project Details

Allocations

Start Date End Date Resource SUs Remaining SUs Awarded My Usage (SU) 9% Remaining Alloc. Type State
2009-04-01 2010-03-31 Ranger 1,989,328 3,950,000 0.0 50 % new active
2009-04-01 2010-03-31 Spur 500 500 0.0 100 % new active

[Modeling Global Climate Variability with the Multi-scale Modeling Framework: The Boundary-layer Cloud Problem
Show Project Details
Allocations
Start Date End Date Resource SUs Remaining SUs Awarded My Usage (SU) 9% Remaining Alloc. Type State
2009-04-01 2010-03-31 Steele 812,564 950,000 0.0 86 % new active

Show Users on Steele
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Data Challenges of GCRM

» Extremely high volumes of data

— 10 GB/ variable / step

— 1-10 petabytes / simulated year

— Can't jJust move data to local systems
— Data will have to be on-oftline

— 4 byte offsets exceeded

— Huge number of files per simulation

— Model for running analysis on the entire data set
needed
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Data Challenges of the GCRM
(cont)

 Geodesic Grid

—Preliminary (but not sufficient) support in some
analysis tools

—Standards for complete description not defined

—Hyperslab-ing on coordinate values not
supported and very costly

—Grid itself is large (~ 2GB)
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CMMAP’s Stable of Models

@ Current

4
’

" running t

A Super-CAM
ASAM
AVVM

Testing parameterizations
® Under development

A GCRM

A Q3D MMF
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Transmission Speed

¢+ 1 Mbps

m 100 Mbps

1 CGbps

* 10 Gbps

* 100 Gbps

O Internet2 LSRIPv

“ LES BNL 2 SDSC

= 1 GCRM-yr
MMF LES Suppr-run - = -Linear (100 Gbps)
Z urs = = +Linear (10 Gbps)
5.5 @ 1MBps Linear (1 Gbps)
.2-SDNSC = = *Linear (100 Mbps)

re me

Data Volume (bytes)

1.E4+086 w—h‘-l-l-l-ﬂ,—h_ B
1.E-10 1.E-08 1.E-06 1.E-04 . 1.E400 1.E402 1.E+04 1E+06 1.E4+08

Time (days)
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Conventions for Naming Datasets

& spcam climo -3C-12C le-5 re7-10 vt0l---> CMMAP SUPERLES

& Standardized names aid communication and data management
& current convention is adapted from oceanographic
collections done for SIO and IODP
& none apparent for climate modeling (e.g., AMIP, CF)
& DOI (digital object identifiers) are used in the
publishing world)
& this is similar to a DOI and we may add a DOI if a DOI
authority emerges for atmospheric data
@ In the meantime we should have something equivalent

| CMMAP_ SUPERLES 20080725014445402 20080725014445402 ‘Spcam3.clm2.r.OOO3—Ol—Ol—OOOOO.mif I

Standardized prefix is added Original filename is untouched
to facilitate search and identification
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NetCDF 3.6 NetCDF4.0/4.0.1beta

NetCDF 3.0 NetCDF4.17
Pnetcdf 1.0.3

Pnetcdf 1.0
1996 1998 2000 2002 2004 2006 2008 010
HDF5 ADIOS alpha

Netcdf4.0 beta
64 bit PNetCDF/NetCDF?

Pacific Northwest
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Action ltems

* Data conversion code: com3d-netCDF (Helly, Branson)
* add sample dataset

e Data Distribution of LES dataset (Helly)

* NSF LRAC Allocation Proposal w/technical support (Helly,
Randall, Ackerman/Bretherton, Krueger)

* Digital Library search interface extension (Helly)

 OAIl metadata server for external interoperability (Helly)

* |ntercalibration observations for digital library (Helly,

Ackerman)
* Prepare version control for MMF 2.0 and GCRM
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NetCDF Status

Real large data support coming soon!

Netcdf4.0

Limited Lareedata

today

Netcdf4.x
[largedata]

|

Netcdf3.6
Netcltdfz llargefi
i .

Pnetcdf1.0
[largefiles]

t

f

Netcdf3.x
[largedata]

N

Caution:

Pnetcdf output not
currently compatible
with other formats
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Q3D testbed

Serial
Cartesian
VVCM

Parallel
Hexagonal
VVCM

Parallelized

— | Cartesian

VVCM

I

/@

- SiB

Operational

Under
Construction

SAM + SiB

Model Taxonomy

SAM

Testing

Future

Super
BUGS

BUGS
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