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 BeStMan Support

* VO support
« US ATLAS, US CMS, STAR, and
* Other smaller ones such as LIGO, SBGRID, CERN EOS, etc.

* Supported areas
* Deployment and configuration
« Scalability/performance
« Compatibility/interoperation with dCache
* General SE (storage and file system) needs

» User support

 SRM client usage with BeStMan
* e.g. lcg-utils, FNAL SRM clients (srmcp), bestman srm clients (srm-copy)

» Data replication middleware
* e.g. FTS, PhEDEXx

 VO-requested feature addition and maintenance
» Collaboration with OSG RPM software team

SDM group contributions to OSG

SDM, CRD, LBNL Sep. 18, 2012



5

rreerrrer

:.\.‘ OSG BeStMan deployments

BERKELEY LAaB

* Number of sites: ~57
 Unofficial OSG statistics based on BDIl information

- Last version release on May 15, 2012
 BeStMan2 v.2.2.1

- 8 RPM packages

 bestman2-common-libs
 bestman2-server
 bestman2-server-libs
 bestman2-server-dep-libs
 bestman2-client
 bestman2-client-libs
 bestman2-tester
 bestman2-tester-libs

- RPMs are all built from the source release.

SDM, CRD, LBNL Sep. 18, 2012
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Source codes under BSD with Grant-back provision

« Available via SVN: https://codeforge.lbl.gov/projects/bestman/
- Official LBNL source code public repository, maintained by Berkeley Lab

« Binary package (tar.gz file with configure) also available

Plug-in source codes

* For load balancing on transfer server lists
 Maintained as source and a simple package

« Available via SVN
https://Icodeforge.lbl.gov/projects/bestmancontrib/

OSG VDT package with pacman for bestman release
OSG RPM package for bestman2 release

BeStMan Source availability

SDM, CRD, LBNL Sep. 18, 2012
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Ongoing support items
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 Collaboration with OSG software team
* OpendDK support, Java 1.7 support

* Transition to https layer from the current httpg

» Collaboration with EMI
* Implementation
 Interoperation

« Compatibility

* Transition

SDM, CRD, LBNL Sep. 18, 2012
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« SRM v2.2 implementation — OGF standard (Aug. 2009)

* interoperable and compatible to other implementations
 Works on existing storages with posix-compatible file
systems

* NFS, GPFS, Lustre, HPFS, XroodFS, PVFS, PNFS, HFS+, ...

« Adaptable to special file systems and storages with customized
plug-in

+ Site-specific customization on the file system i/o mechanism

* Plug-in extension for external archival storage systems
 E.g. MSS such as HPSS, REDDnet

« Supports multiple transfer protocols
 GridFTP, FTP, HTTP/S

« Load balancing for multiple transfer servers

» Also, supports customized plug-in for transfer server selection
with custom policy

SDM, CRD, LBNL Sep. 18, 2012
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« Supports multiple storage partitions

« Supports pre-defined static space tokens
« Supports space reservation

- Supports Gateway Mode for faster performance

« Jetty based web server container

» Better performance in http connection handling
« Scalable and configurable for heavier load

« Scales well with some file systems and storages, such as Xrootd and
Hadoop
- Authentication and authorization
« Supports grid-mapfile
« Supports GUMS server — SAML and XACML based

« Supports limited access to the underlying file system
* User access restriction to certain directory paths

« Supports limited permissions on file access
+ User access control to files by owners/creators only

BeStMan

SDM, CRD, LBNL Sep. 18, 2012



N

g/r_r% BeStMan

 As data movement broker

« BeStMan manages multiple file transfers without user intervention when
a request for large scale data movements of thousands of files is
submitted.

* Recovers from transient failures
« Supports recursive directory transfer requests
» Supports asynchronous status check

- BeStMan verifies that enough storage space exists for file transfer
requests

* File movements from/to remote SRMs or GridFTP servers
« E.g. STAR use case for data movements from NERSC/PDSF to BNL

SDM, CRD, LBNL Sep. 18, 2012
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« Supports all interfaces in SRM specification

* Interoperable and compatible to other SRM server and client
implementations

« Supports multiple transfer protocols
« Added functionality

« User friendly command options
* E.g. srm-copy —mkdir
creates recursive directories before transferring files into the target

* E.g. srm-copy —nooverwrite
avoids duplicate transfers when target file exists.

+ E.g. srm-copy —gatewayfriendly
skips some redundant SRM calls for BeStMan Gateway.
Works only for BeStMan Gateway mode.

Supports 3 party gridftp file transfers
Supports a bulk request

* To reduce the load on the server, many single calls to SRM PUT requests are bundled
together as one single request with many files in the request using —f option.

Available SRM Java API
Available SRM-Tester

BeStMan SRM Clients

SDM, CRD, LBNL Sep. 18, 2012
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BeStMan Design

« Java implementation of SRM specification v2.2

 Designed to work with unix-
based disk systems

* Adaptable to other file
systems and storages via
plugin mechanism

 MSS support to stage/
archive from/to its own disk

 Uses in-memory database
(BerkeleyDB) for full mode

* Multiple transfer protocols
» Space reservation

Local
Policy

Module

,| Request Queue Management

Security Module

g

A

< - Request Processing >

-~

Network Access Management
(GridFTP. FTP, BBFTP, SCP...)

DISK Management

MSS Access Management
(PFTP, HSI, SCP...)

* Directory management (no ACLs)
« Can copy files from/to remote SRMs or GridFTP Servers

« Can copy entire directory recursively

« Large scale data movement of thousands of files
* Recovers from transient failures (e.g. MSS maintenance, network down)

SDM, CRD, LBNL

* Local Policy

* Fair request processing
* File replacement in disk
+ Garbage collection

Sep. 18, 2012
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BERKELEY LAaB

CE
Worker node
> Worker node
job
.g
A
_ GridFTP SE
& servers
E
wn \ .
\
\
File system & storage
> BeStMan

Image courtesy: Tanya Levshina

SDM, CRD, LBNL Sep. 18, 2012
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~\| Use case: BeStMan Gateway + HDFS

=
E

=]
n

SrmPut

SDM, CRD, LBNL

Worker node
Worker node

CE

fuse job
GridFTP SE
HDFS plugin
Name Node
D
NameServer i, et
Data Node

BeStMan fuse

Sep. 18, 2012

Image courtesy: Tanya Levshina
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BERKELEY LAB

SDM, CRD, LBNL

SrmPut

Use case: BeStMan Gateway + XrootD

Submit

Worker node

Worker node

CE

root://

GUMS Server

GridFTP

Prima
Plugin

SE

Redirector

GridFtp Pﬁ;sglin}i | Xrootd_redirector

L BeStMan-gateway
BeStMan

i Xrootdfs

Fuse

rootdfs
File System

Sep. 18, 2012

Image courtesy: Tanya Levshina
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NERSC/PDSF 1 r Job submission Client

BNL

Batch worker Nodes

Client Job

Client Job BeStMan |l ©

> GridFTP server

- Shared
Disk

U

Client Job

Client Job

1. Client submits analysis job
2. Client jobs get created on the worker nodes, and create files
3. Jobs contact local bestman
to move the result files to the remote storage repository
4. Client jobs (using bestman client) stage files into
bestman managed locak disk cache via TURL

5. Client jobs (using bestman client) notify bestman

for file staging completion
6. Local bestman contacts remote storage sites
7. Bestman transfers files to the remote sites via GridFTP
8. Client jobs check the status of the file transfers results
9. Client jobs finish upon successful status status

SDM, CRD, LBNL Sep. 18, 2012
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- Earth System Grid
- Berkeley Storage Manager (BeStMan)

 BeStMan server deployments
« At NCAR, LBNL/NERSC, ORNL and LANL

« Support for customized MSS access for ESG Gateway
« Support for customized site security and authentication
« NCAR HPSS (previously MSS)
- NERSC HPSS
« ORNL HPSS

 BeStMan access from ESG Gateway
« SRM Java API and SRM clients from LBNL

« DataMover-Lite

« ~4000 webstart downloads in the last year
« ~60 downloads for stand-alone

- Bulk Data Movement and Climate data replications
- LBNL/NERSC ESGF P2P node

SDM, CRD, LBNL Sep. 18, 2012

| SDM group contributions to ESG



Earth System Grid
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SDM, CRD, LBNL Sep. 18, 2012

Earth System Grid (ESG)

 To support the infrastructural needs of the national and international
climate community, ESG is providing crucial technology to securely
access, monitor, catalog, transport, and distribute data in today’s grid
computing environment.

« ANL, LANL, LBNL, LLNL, NCAR, ORNL, PMEL, USCI/ISI

Project history
.- ESG-l (1999-2001)

° ESG'" (2001'2006) Web and Applications-

- ESG-CET (2006-2011) P e e

. E S GF (2 0 1 2 _ ) N(_:AR; Analysis, and Visualization
Production since 2004 Peicumon
LBNL/NERSC contribution LBNL/NERSC! L

« CCSM/CESM on HPSS Climata Data Giobus and

« 36TB Replica of CMIP-3 (IPCC AR4) LLNL: Applications

« 45TB Replica of CMIP-5 (IPCC ARS5) g"iggggstics

« ~20TB of local CMIP-5 data gg?ng‘a‘ggon USe/Is: Simulation snd

Globus, Grid
Applications, and
Metadatabases

LANL: Archive

Climate and Ocean
Data Archive
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« DML: ESG-specific versatile file download tool with simple graphical user interface
* Works with ESG portals through Java web start as well as stand-alone program

* Works with ESG authentication and authorization system
* Works with ESG supported file transfers via http/https, gridftp, ftp and scp

* Current Scenario: simple HTTP/GridFTP download from ESG Gateway/P2P sites

+ User goes to ESG Gateway/P2P portal, selects files

+ (optional) Portal gets files into BeStMan disk from other MSSs or disks
» Portal notifies user for files on disks

* User uses DML to download files

DataMover-Lite (DML)

ORNL LBNL/NERSC NCAR/Gateway User’s machine

————————————— r————————
S I | | I | |
| o | | [ ESG Gateway | | | : |
| — ; I Portal < : | User’s |
| [ | I | | browser |
| v I A I I I I |
| | | : | | |
: BeStMan : : BeStMan : | : : :
! : ! : : BeStMan | ' DAL !
| ——_ — I ! !
=== : [ e : I I : |
=20 0 Al I [ e = ae | e s — Itransfer| — |
| ORNL/HPSS || NERSC/HPSS I o2 o o S | | S |
I I I I I [ s IO | ache I I ache I
! r | l NCAR/MSS | | __ I

SDM, CRD, LBNL Sep. 18, 2012
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BERKELEY LAaB

- wget script integration with DML downloads

« All http downloads from wget are integrated with DML webstart

» Select the wget script as an input file of DML, and DML parses the
wget script to download

* File selection support from the wget download script for
downloading subset of files within the request

« User friendly authentication

DML includes myproxy servers as a dropdown list that user can
choose from and ESGF OpenlD support

« Automatic renewal of the user credentials for long-running
transfer requests

« ESGF catalog browsing and search capability within DML

SDM, CRD, LBNL Sep. 18, 2012
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- DML HTTP parallel streaming capability

« Concurrently download multiple files, where downloading each
file by splitting It into multiple blocks and streaming through
multiple HTTP connections established with an ESGF data server

* Block size can be as small as 1 MB
 Partial file downloading from each https stream to compose a
whole file

- After all the blocks of the source file are streamed down, final target file is
recreated

« Partial file downloading from multiple replica to compose a whole
file
« supported when data replicas are available on multiple ESGF data
nodes, and replica info is known in the catalog

« Transfer error recovery mechanism

SDM, CRD, LBNL Sep. 18, 2012
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DML screen samples (1
ples (1)

« User login window
* Retrieving Myproxy credential

[®] Get Credential

..
0

Get Credential N

......................................................

[ OpenID | Login/Password

® Openld login

OpenlD:

Password: |

LoginName: | | UseDifferentName

(If your login name is different than the openid, please click different name and provide loginname.)

GetCredential Cancel Reset Credential Info. Delete Credential || | Renew proxy auto

SDM, CRD, LBNL Sep. 18, 2012 20
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DML screen samples (2)

Wget script generation from the registered ESG portal

Wget script import to DML for downloading files

€« C f |® pcmdi3.linl.gov/esgcet/browse/downloadLogicalFileshtm
CJ Money (] Cramer [:l Recover |4 pullbacklist Googl (7 GRIDFTP " (J BDM (2] JAD-Decompiler (] Home (] O

EEET

h\ "a@

Download Selected Data DML

Please select a download method below.

| %) DataMover-Lite ===y
Learn more about data download... DML

wget Scrlpt Download '1 140.18 Get Credential Ope CnooseTaget Dr \Usevs\vaa\DesMp [

Unix, Linux, and Mac 0SX only Files KB

Download a Waet shell script that you can run from the |/ Open the request file.
command line on Unix, Linux, or Mac OSX.

DOWNLOAD Look In: lﬁ Desktop lv‘ E
Learn more about Wget... [} state 2010 tax form.pdf
[} submitweet().gif
D wget-download (1).sh
1 D wget-download (5).sh
D wget-download (7).sh

[) wget-download.sh

Home | Data | Account | About | Contact Us | Logout <] | D

File Name: ‘wgel-dowmoad sh j

ESG-PCMDI Portal e | 5

SDM, CRD, LBNL Sep. 18, 2012 o
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BERKELEY LAaB

« HTTPS downloads from wget script file
« Active downloads with file information displayed

DML screen samples (3)

o

Gl Credeniial T CHhoose Targel Ds. /110 Transte L Cances ' Clea
. ,
base
Salct Hghly apurce Un Tarpat Uri AL AT % FisMame Repucied Sixe CArmare stze
- htip: ffemip-dn . rruscs Jhr Had e bagdea i b repds tligl FOOOTI0TOLAS . o iptears 1006|a
=3 N0 S Cm-0n  yswcs dhe, Hao P LA A T BS 130 e fu0t T on - o ASTRERTY 1008
w | N0 SAONMEs-0n SHE M0 Fanoig y 0
| mp:ffemp-dn ct_dhr_Had 0
.-'] O S ICME-0n el T . ]
w | hip Sfomps-dn ravger She Had (v 0
| mp: ffemp-dn raurcs Ihr_Mad 0
| N0 SO 0n YA Il A0 1
| hip ffemp-dn rawncy. Shr . Had o 0
| mp:frcmp-an rsuscs dhr_Hag 0
p’] N0 S 5Cmes-on 4 S AR AN - L)
w | hip Ffemp-dn rawney Yhr.Had o 0 -
Sememary information i Detatiod Foe Tranxfer States Information
: =111
70 Fees 30 L NOuceLIs -

CTotal Hequestea
2
LTotal Tramsrees

[ B O S b L aC st TS TRES e S eSO ST arada  Comip s/ Salipue ] [ MO T HMAdEa N F S/ sipd ) wiam
RS B e TN S S S s HASGEN T RS st s a1 S SR 0 R e e e
: IR ETE 3 P S BTSSR S [T P S B ST TR RS FR NCR B TLTE S S RS B LT ETS B ] s = TS
j Vsl Falien o L Expectea Siae 0n bytesy 100000000 ssef it sice
“Taral Penaing L L Ve Takes do crcandax 0
[ Toral Cancelies | Statec Saupee
|
]
3

Sl Enitwie )

K » CHek an abosve tabile 1o 1o cre @otalied mfoamation about saos e ancler.

SDM, CRD, LBNL Sep. 18, 2012
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« HTTPS downloads from wget script file

Sample for downloading second subset of files.

p| DataMoverLite

DML

Gea Credestial | O

/ N"‘~A

~~J"

})?Earth’

[ Chaase nml Dir,

DML screen samples (4)

. -\

tem Grld

Y .
| ISeiect Highig..

1|
14|
L4
L

AR ESE I K

.

M AT RIS

1
‘

=R

RRER

sowrce Lrl

Target Lri S

(g g emep -cn Av“;ustf_':'n_H;o]
g Jomep-an. . rsuscs e Had
(T emep-an . rSUSEs

Mg S JimMp=-Cn cw((s__-rl H.,l
'rnp flemip=cin. . rauscs. 3y Had
[t fJemip-cin . rsuscs. She Had
:rnn fJemip~-cin :r:ug.(g_f.rr_H:’:i
{hrpe fJemip-cin . rsuscs Zhe Had
pcrJomp-an..

e emep-an . rSuscs

ey omep-an ‘l";'JS(f_.:'fl JHad
Mg s Jemip-cn. . rsuscs S Had
[Mtp S Jemip-cn. reuscs. She.Had
:N'n flemip-chn.. rauscs.3he Had !
(g rdomip-cn.... rausces She Had.. B
(e fJemip-cin. . rsuses Zhe Had |
g rJomp-an.. . rsuses she Had |
e Jomip-on. . rsuscs S Had
PR S Cmin=Cin . rsuses. She Hadl
[htp S Jemip-chn . reuscs. She. Had
et fJemip-cin . reuscs. She. Had
[Wtp fJemip-cn___reuscs. 3he Had
therp fJemip-cn. . rsuscs Zhe Had

g

JJmip-an

auscs Zhe Had

Show) hdt 6ummw ad SLales Hm.aum

SDM, CRD, LBNL

Sep. 18, 2012
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GridFTP downloads
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DML

DML screen samples (4)

Pl

At
v

=) st:em Gl"ld

<

. 4 1288 >. . .&
Get Credential Open Choose Target Dir. C\Users\Shiva\Desktop | Transfer Cancel l_

l" sara_download.txt [

OverAll TransferRate 0.0

EndPoint:

vetswebprod.ucar.edu:7512

TargetUrl:vas_WRFG_ccsm_2056010103.nc
Expected Size (in bytes): 853345292

TimmoTalkon fin

Ac)- N

Source Url Target Url Expected Size Status %, FileName Current Size
gsifip:/ivetsman.... [vas_WRFG_ccs... |853345292 Pending 0% )
gsiftip:/vetsman.... vas_WRFG_ccs... |853345292 Pending 0% 0
gsifip/ivetsman.... luas_WRFG_ccs... |853345288 Pending 0% 0
gsiftp:/vetsman.... vas_WRFG_ccs... |853345292 Pending 0% 0
gsifip:/ivetsman.... luas_WRFG_ccs... |853345288 Pending 0% 0
gsiftp:/vetsman.... vas_WRFG_ccs... |853345292 Pending 0% o} __
gsifip:/ivetsman.... lvas_WRFG_ccs... |512102412 Pending 0% o]
gsiftp:/ivetsman.... luas_WRFG_ccs... (512102408 Pending i o 1 0|
gsiftp/ivetsman._ |uas_WRFG_ccs.. 853345288 Pending | =] Login Dialog Box. (=) 0|
gsifip/ivetsman.... luas_WRFG_ccs... |838854152 Pending EndPoint - | O
gsiftp:/vetsman.... vas_WRFG_ccs... |853345292 Pending : | O] |
gsiftp/ivetsman.... luas_WRFG_ccs... |853345288 Pending vetswebprod.ucar.edu:7512 | o] |
gsifip:/vetsman.... lvas WRFG ccs... |838854156 Pending Login: (0] s
1 Summary Information l Detailed File Trang \vijayaln |

2 Password :
Total Requested 14 l”"" I | -~ |
Total Transferred 0 Soil;trc;ahl’.lnt: 1
gsiftp:/ivetsman.u .
Total Failed 0 RFG_ccsm_20560 | ok || cance | |=
Total Pesding 14 618f68837fa18size=853345292

«1

Click on above table row to see detailed information about each file transfer.

SDM, CRD, LBNL

Sep. 18, 2012
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ESGF Catalog Browsing Integration

Enable user friendly search criteria for selecting files.

(@] BrowsingCatalog-NASA-JPL

BrowsingCatalog-NASA-JP

-~ -~
?- (=] Root die | Total Number of Results: 288 Transfer All | l Transfer Selected B
9 [ Project
[ cim_gricicted ®1-20 () 21-40 ' 41-60 O 61-80 () 81-100 ) 101-120 ) 121-140 O 14
D < Back To All Project
. < i | =
9 [ Institute
D CNES O.ornl.cddm_gridded.cim4_0_29.cimuq.v1l.cim4_29_psens.cim2.h0.1850-01.nc
D NASA-JPL project=clm_gridded, model=cim4_0_29, experiment=clmugq, time_frequency=monthly, m¢
[ ] Data Center: ORNL Size: 505007336
[ ornL -
D REMSS l.ornl.cddm_gridded.cim4_0_29.cimuq.vl.cim4_29_psens.cim2.h0.1850-02.nc
¢ 3 Model project=cim_gridded, model=cim4_0_29, experiment=clmugq, time_frequency=monthly, m¢
D clm4_0_29 3 [ | Data Center: ORNL Size: 411694352
[ < Back To All Model 2.orl.cm_gridded.cim4_0_29.cimuq.v1l.cim4_29_psens.cim2.h0.1850-03.nc
¢ [ Experiment project=cim_gridded, model=cim4_0_29, experiment=clmugq, time_frequency=monthly, m¢
D clmug [ ] Data Center: ORNL Size: 411694352
D < Back To All Experiment =
&2 Fraguenc 3.ornl.cddm_gridded.cim4_0_29.cimuq.v1l.cim4_29_psens.cim2.h0.1850-04.nc
? D 010 Y project=clm_gridded, model=cim4_0_29, experiment=clmugq, time_frequency=monthly, m¢
-year average
b . [ ] Data Center: ORNL Size: 411694352
D half-hourly
[y initial 4.ornl.cm_gridded.cim4_0_29.cimuq.v1.cim4_29_psens.cim2.h0.1850-05.nc
D mion project=clm_gridded, model=cim4_0_29, experiment=clmugq, time_frequency=monthly, m¢
D monthly || [ ] Data Center: ORNL Size: 411694352
D monthly_mean S.ornl.cdm_gridded.cim4_0_29.cilmuq.v1l.cim4_29_psens.cim2.h0.1850-06.nc |
D unspecified __|| project=cim_gridded, model=cim4_0_29, experiment=clmugq, time_frequency=monthly, m(v,
——— | K Il l []
25
SDM, CRD, LBNL Sep. 18, 2012
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ESGF Data catalog browsing
capability and Data downloading interface

~] BrowsingCatalog-NASA- JPL

¢ [ Root Node
¢ [ Project
Y obsamir
[ < Back To ANl Project
¢ [ Institute
[ nasa-jPL
¢ 3 Model
[ obs-AIRS
[ obs-MLs
[ Obs-TES

By TN

‘Syste

-~

Get Credential ‘ Open Choose Target Dir. ftmp

'm Grid

10Talr NUmper or Resuigs: 15 rransrer An Iransrer selectea

e 1-20
|
0.0bsAMIPS.NASA- JPLAIRS. mon.v1l.husNobs_AIRS_L3_RetStd-v5_200209-201105.nc
project=0bs4MIPs, model=0bs-AIRS, experiment=o0bs, time_frequency=mon, modeling reah

[ ] Data Center: NASA-JPL Size: 462697336

1.0bs4MIPS.NASA- JPLAIRS. mon.v1l.husStderr_AIRS_L3_RetStd-v5_200209-201105.nc
project=obs4MIPs, model=Obs-AIRS, experiment=obs, time_frequency-=mon, modeling reah

| | Data Center: NASA-JPL Size: 462697316
odeling reah

S.nc
nodeling reah

H Cancel Clear

H Transfer

[ catalogbrowsing-2 |

Select Highlig... Source Url Target Url | Status, 3% Progress, FileName | Expected Size Current Size
[v] http: /fesg-data __ taStderr_MLS_L... 100% taStderr_ MLS_L3_v02-2x 200401-201012.noEislei=FPRi 50093216
] http: /fesg-data .. lhus_MLS_L3_vO... | 100% hus_MLS_L3_v02-2x 200401-201012.nc_|ERNERFV{ 50092176
v http: ffesg-data .. ta_MLS_L3 _v02 Active 0% |50093164 o]
4 http: ffesg-data .. |lhusNobs_MLS_L... |Pending 0% |50093252 0
[v] http: ffesg-data . husStderr_MLS_... |Pending 0 50093232 o]
[v] http: ffesg-data __ taNobs_MLS_L2... |Pending 0 50082240 (o]
[v] http: jfesg-data __ tro2Nobs_TES_L... |Pending 0 476053912 o]

[ Summary Information

Total Files
Total Requested

Total Transferred

Total Failed
Total Pending
Total Cancelled

Total Exists

| o~

o o/o|~N~
Il

]

(al —

| [ »]

Detailed File Transfer Status Information |

SourceUrl:

Expected Size (in bytes): 50093216
ActualSize (in bytes): 50093216
TimeTaken (in seconds): 0

http://esg-datanode.jpl.nasa.gov/thredds/fileServer/esg_dataroot/obs4MIPs/observations/atmos/ /taStderr/; mon/
grid/NASA- JPL/ MLS,/v20110620/taStderr_MLS_L3_v02-2x_200401-201012.nc
TargetUrkfile:/ / / fuimp/taStderr_MLS_L3_v02-2x_200401-201012.nc

Click on above table row to see detailed information about each file transfer.

Show/Hide Gummary and Status Information)

SDM, CRD, LBNL
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« Scalable bulk data transfer management tool

* Designed for climate community (Earth System Grid) needs

- Efficient and reliable transfer management from user’s point of view

- Simple to install and maintain as a novice user

« Scalable to large in volume, and large in number of files

« Efficient handling on extreme variance in file sizes

« Scalable to future performance expectations
* Network performance improvements — 100Gbps and beyond
- Storage performance improvements — distributed, parallel, SSD, etc.
* Multiple transfer protocol support

Bulk Data Mover (BDM)

SDM, CRD, LBNL Sep. 18, 2012
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BERKELEY LaB

* High performance using a variety of techniques

* Multi-threaded concurrent transfer management

« Contribute to more transfer throughput, including both network and storage
(overlapping storage I/O with the network 1/0O)

* Transfer queue management

« Single control channel management for multiple data transfers
* Load balancing on multiple transfer servers

* GridFTP library supports data channel caching and pipelining

* Performance Adaptability (experimental)

« Adaptable transfer management to the dynamic end-to-end
bandwidth and system performance changes

 Dynamic tuning: setting control parameters dynamically for
throughput optimization
* Does not require a complex model for parameter optimization

* Does not depend on external profilers for active performance measurements
- Adapts to changing environments

SDM, CRD, LBNL Sep. 18, 2012 28
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overlap

SDM, CRD, LBNL

i6.00

Results of Managed Transfers

time

Cumulative throughput (Mbits/s)

Cumulative throughput (Mbits/s)

Sep. 18, 2012

time

The number of concurrent
transfers on the left
column shows consistent
over time in well-managed
transfers shown at the
bottom row, compared to
the 11l or non-managed
data connections shown at
the top row. It leads to the
higher overall throughput
performance on the lower-
right column.

* Plots generated from NetLogger
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« BDM performance plot for data transfers from NERSC to ANU on 2/24/2011
 ~5.6 Gbps (700MB/sec) on average with ~6 Gbps at the peak

Sample BDM runs (1)
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« BDM performance plot for data transfers from BADC to NERSC on 2/24/2011
+ ~0.9 Gbps (110 MB/sec) on average

LU T O _MNERSC/sphase_ HI/dNO02--1 300901 85463 4-VWed-Mar-23-10:37 BS-FDT-2011 event.log
s00

T allstotal - 33 62 GE - 904 files, O failed, max conn S0 ———
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Sample BDM runs (2)

« BDM performance plot for data transfers from LLNL to NERSC on Aug. 2010

« ~2.4 Gbps on average

dtn0l1——1281575617100

' ' all/total : 5345.53 GB — 17049 files, O failed, max conn 30
gsiftp::/ssdoZ..ucllnl .org::2811 @ 2655.80 GB — 8478 files, O failed, max conn 15
Sssiftp:://gdolZ6.ucllnl .org::2811 : 2690.03 GB — 8571 files, O failed, max conn 15
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:% Summary

 SDM contributions to Earth System Grid

- Berkeley Storage Manager (BeStMan)
 DataMover-Lite

 Bulk Data Movement and Climate data replications
« LBNL/NERSC ESGF P2P node

 SDM contribution to Open Science Grid: BeStMan Support
« VO support: US ATLAS, US CMS, STAR, LIGO, SBGRID, CERN EOS, etc
« User support: SRM client usage with BeStMan
« Middleware support: Data replication middleware, FTS, PhEDEXx
 VO-requested feature addition and maintenance
« BeStMan server and client tools are integral part of OSG

SDM, CRD, LBNL Sep. 18, 2012
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