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What is LaRDS ?

 LaRDS is Monash’s central ‘petascale’
research data store

e A petabyte is 1,000,000,000,000,000 bytes
~ 250,000 DVDs
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LaRDS drivers

e Improve the accessiblility, preservation and
reusability of research data

* Improve the management and organization
of research data and researcher practice
around data

 LaRDS approach: A spectrum of solutions,
In small steps
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What is LaRDS ?

 Not just a single...
service, ‘file system’, GUI or software application

« LaRDS is a common infrastructure supporting a
multiplicity of applications and access modes

 LaRDS can be used many different ways, and ‘looks’
very different in each

o Allfiles in LaRDS are backed-up to tape across both
Monash Data Centres
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LaRDS physical server architecture

[
Monash Application Longhaul
Campus Grid servers GridFTP server
HPC facility Sun X4600 Sun X4200
Monash IP/ethernet network
(Server Precinct)
NFS | CIFS/ FTP, GridFTP | SRB
SRB MCat db server Samba| rsync
server PostgreSQL, NAS / HSM server Novell server
PostgreSQL Oracle, MySQL DMF HP DL360
Sun V490 Sun T2000 SGI A450
| LaRDS SAN
' (2 x Cisco MDS 9500)
disk
60 TB 1IS4500
1407B IBM 3500
850 TB

« All storage elements are replicated identically across both Data Centres
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What can LaRDS ‘look like’ ?

LaRDS has a number of separate ‘areas’.

*  Network drive:
— NFS (unix), Samba (MS), Novell R:\ drive

Database:

— Oracle, MySQL, PostgreSQL, MS-SQL, SRB
Digital Asset Management System (DAMS):

— Mediaflux

Collaboration (file sharing) environment:
— Sakai VRE, Confluence wiki

Custom Laboratory Information Management Systems (LIMS):
— [CDCO:] idbsELN
— [MISCL:] M-eNotes

Custom applications:
— Shoah Foundation: Visual History Archive
— ARCHER tools

Published repositories:
—  ARROW

ARCS data mover fabric:
— gridFTP, iRods [coming soon]

Backup of local server systems:
— rsync, TimeNavigator
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LaRDS access points & connectors

4 ¢ ¢ WebDAV ¢ —& web interface
T T /. T — MS windows explorer

login interface
—& system connector

?

Subversion | | VHA CDCO || Sakai ||Confluence|| ARROW

end-user ELN
servers MSG ‘\
(NFS) HPC 0

/. ? Synchrotron
WebDAV and other
R:\ NetSt \ ARCHER and ot
etstorage /I% MySQL institutions
Ridrive ™~ : PostgreSQL
R:\ & T:\ drives Mediaflux backup ARCS
NetStorage ‘\‘ r.backup dat%tr)r;i%ver
iFolder ‘\‘ f.
~ Y _ _AFTP
Novell || CIFS/ || Novell NFS SQL db SRB/ TN rsync || GridFTP
IFolder ||Samba | |Netware services iRods FTP

LaRDS SAN, HSM and servers

wros | | O O wros | | O O
disk disk

LaRDS tape LaRDS tape
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LaRDS sustainable funding model

Initial capital: Monash and government funds to establish LaRDS

Ongoing: Exponentially growing capacity for a fixed annual

Operatl ng COSt Capacity growth ‘ ‘ Operating cost
2: Demand grows more rapidly than natural supply growth rate
g R
z g
3 s
7 S
g £

1: Demand grows in line with natural supply growth rate

time ‘ ‘ time

Two tier funding model:
— Green: Centrally funded (no volume charging)
— Blue: User pays (marginal cost per TB)
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LaRDS allocations Jan 2009

+ more will be added during the year

Faculty

Art & Design

Arts

Business & Economics

Education

Engineering

Information Technology

Law

Medicine, Nursing & Health Sciences
Pharmacy

Science

Gippsland

DVC-R (MUARC, MCSS, MCEM, etc.)
Total

% MONASH University

e-Research Centre

Disk
6
36
31
14
46
14
5
178
11
36
10
13
400

Tape
24
144
124
56
184
56
20
712
44
144
40
52
1600

Total
30
180
155
70
230
70
25
890
55
180
50
65
2000
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LaRDS capacity

e Current capacity:
+ 400 TB on-line disk
+1690 TB near-line tape ... and growing ...

« Aim: Keep capacity ahead of demand

— So far: ‘high achievers’ have not been charged
the user pays per-TB rate
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LaRDS AUP & SLA

e Use of LaRDS is welcomed and encouraged by all
Monash researchers, HDR students and research

collaborators at other institutions

e Simple modification of existing Monash internal AUP:

— the Monash participant (team leader) is responsible for
actions of external collaborators

— SLA for external collaborators is “all care no
responsibility”

— reflects that this is not a paid “commercial” service
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Important points

 LaRDS is different things to different people

« LaRDS Is secure:
— all data is backed up to two data centres

— data Is only available to the people you want
It be available to :
— Individual
— workgroup
— public
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Questions ...

www.monash.edu/eresearch/services/lards/

Neil.Clarke@its.monash.edu
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Data Is growing fast - moving it is hard

 And will get harder: (Moore’s Law)

10000

» Doubling times for: / [
data: <12 months o a—
network: ~18 months

" Communications
+ Datais accelerating * 7 @i
away from network N4 il L

1980 1985 1990 1995 2000 2005

Year
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Moving data Is hard

* traditional workflow model x
— mU|t|p|e movesS e "L"}H"::{i"". |
VS '::'_’_’_’_’: ____________________ _‘

e “park and use” model
— near Its source /
— near where it will mostly be used
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Data “Park and Use” model

R = “data suckers”
Process / re-process (general purpose CPU / cluster)
Data reduction
Data rendering
Visualization (special purpose GPU)

Search engine
Abstract
Send only what the user needs:

Data goes in and
stays put

“the blob”

network /
internet
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A dilemma

o Data storage is by institution, ...but...

« Data management and curation is by research domain
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A dilemma
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A dilemma — a twist
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Federated authentication
— the Australian Access Federation (AAF)
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Australian Research Collaboration Service
(ARCS) national data fabric

ARCS national data fabric

AAF federated authentication
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Australian National Data Service
(ANDS)

Data Management :

ronomy, etc...

ARCS national data fabric

AAF federated authentication
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But: Where are we now ?
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Context: What’s going on in e-Research ?

o Custom-built point-solutions to meet the
specific needs of individual research teams
(‘growing downwards’)

 Research domain-specific data management
standards (‘growing from the middle’)

e Custom and generic collaboration
environments (‘growing from the middle’)

e Generic e-infrastructure (‘growing upwards’)
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domain-specific custom tools and solutions

<€ > custom solutions
developing over
\ / % " deskt \ / time from
researchers’ desktop application to
\ / inxorm#tion services \ / application

/ portéls, / user interfaces \

\ |
\ / \ aﬁz{plications \ /
\ |

/ metka-bata standards \

A
\ / v%rkﬂow tools \ /
V collaboration tools V

grid tools, visualization tools
—— . common
- authentication & authorization (AAF) | | e-infrastructure
common data management tools developing
upwards over
data storage services (LaRDS) time
— /
common e-infrastructure
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