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HPC

« Over 50% rely on Lustre* today....
* Over double the share of GPFS

* NFS performance and scaling
limits appeal

Lustre* GPFS NFS Other
50% 21% 17% 12%

IDC survey research, May 2014
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— Schlumberger (At =), Total/Fina, Shell, BP, Chevron
o BUFFER

— FBXXE, EEBRKE, EAXEKE, CEA, IU, ORNL, LLNL, ANU, SDSC, Purdue
University, Harvard, Stanford

- EEAR

Morgan Stanley, Central Bank of Italy, National Bank of Poland

- Em#F,

- Sanger Institute, Lund University, Cleveland Clinic

« XK
- Australia Weather Bureau
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Intel® Manager for Lustre
Configure, Troubleshoot, Monitor, Manage

Optimized Hierarchical

Storage for Storage
Had%op Management REST API
Monitoring & data Extensibility

Applications movement tools
Management and Monitoring Services

Lustre File System Storage Plug-In

Full distribution of open source Lustre software v2.5 Integration

I Open source base I Intel value-add for Lustre l

* Other names and brands may be claimed as the property of others

Interoperability with Hadoop distributions for fast, shared, simple to manage
storage for MapReduce applications
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Interoperability with Hadoop distributions for fast, shared, simple to manage
storage for MapReduce applications




FhE  Lustre*t V2

Feature or major enhancement Benefit Lustre 2.5 Intel® Enterprise

Edition for Lustre* v2.0

Supported by Intel N N
CLI based management N N
Multi-vendor storage N N
Intelligent installation Easily install software components from central server N
Intuitive configuration Easily deploy proven, enterprise-grade storage N
In depth Ul-based monitoring Actively monitor previously installed Lustre solution N
Comprehensive Ul-based management Lowers complexity, raised productivity and overall N
ROl

Ul based configuration of hierarchical storage Enable HSM coverage for optimizing storage N
mgmt. utilization

Advanced and extensible charting Detailed insights into storage in near-real time N
Automated configuration of high availability Easily configure server pairs for optimum availability N
services

Automated configuration of Lustre Networking Ensure LNET services are configured correctly N
Intelligent log files Quickly and easily understand important messages N
Storage plug-in infrastructure Extends IML charting to include underlying hardware N
REST API Integration with management tools N
Software integration layer (adapter) for Hadoop Fast, shared, easily managed storage N

* Other names and brands may be claimed as the property of others m
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Management Metadata
Targe’E (MGT) TargetI (MDT)
I 1 I 1
<
<> o~ Metadata
R — Servers
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Network —a %
Intel Manager for Lustre
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Data Network
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(InfiniBand, 10GbE) Cg? IEI
§ Policy Engine

Server

HSM Agents
(Copytoals)

Lustre* Clients




Hierarchical Storage Management (HSM)

o HSM Coordinator (at MDT) Ictl set_param [ -P] mdt.<fsname>-<MDT index>.hsm_control=enabled

Ictl get_param mdt.<fsname> -<MDT index>.hsm_control

e HSM Agent (Copyt00|s) mount /dev/sdb /archive/demo

Ihsmtool_posix --daemon --hsm_root /archive/ demo --archive 1 /lustre/ demo

° POIle Engine lctl set_param mdd.<fsname>-MDT*.changelog_mask="all-XATTRMARKA OE | C¢&
Ictl --device <fsname>-<MDT index>changelog_register
sudo rbh-lhsm --scan yonce -f /etc/robinhood.d/lhsm/demo -lustre-hsm.conf

sudo service robinhood -lhsm start

ﬂ




HSM Agent
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HSM Coordinator at MDT will choose the best agents according to
the work load of each agent (by the number of pending requests)




HSM Policy Engine Configuration

General ythe mount point of Lustre*

Log y the information about various logs

ListManager y the configuration of MySq|

ChangelLogy the MDT device name and the Changelog registration 1D
Migrate y copying files to the high capacity archive storage.

Purge y releasing files that have been archived in order to free capacity in
Lustre*.

Remove y cleaning up archive copies of deleted files.

* Other names and brands may be claimed as the property of others




Hadoop

 Hadoop

e
45517 K& Hadoop 1k
REAZIRKHI

o

o FE4F/RLustre*ft IREFHY
(e -1 S T HIER
M o

= pEEaE

R /

RIS TEREHFITH

Metadata Operations g
10k
»n
2 sk
o
Ok T T T T — —
21:50 21:51 21:52 21:53 21:54

Hadoop , = TERE,

Metadata operations during a Terasort experiment' usinga 3TB
dataset and 240 Map-Reduce tasks
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Intel® Manager for Lustre Makes Lustre Smarter, Simpler and More Productive
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Management Metadata
L MO Targe, (40T Intel® Manager forLustre*
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Network Servers

E

Intel Manager for Lustr

<
High Performance Data Network

(InfiniBand, 10GbE) (= = == . (===

Lustre Clients (1 y 100,000+)
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Intel® Manager for Lustre*
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Intel® Manager for Lustre*

(intel [l Dashboard

() Dashboard

File Systems
File System Type Space Used / Total Files Used / Total Clients
s ' L managed 7 L ) 14.17 GB/698.21 GB N 340.919k/ 512K 1 g 3 7

X% S
ot X%
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l@ [l Dashboard % Configuration ~

) Dashboard

Servers: wm, B Lustre X 4%
Power Control : Ei& £ APDUE{EBMCHY

File Systems::

HSM: HE ST

Storage: E/F

Users: =g

Volumes : Ao E7F HH

MGTs: HIS 2

* Other names and brands may be claimed as the property of others m
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Read/Write Heat Map
ioing 10 miune s00. [EETEETETETS) (YR

fs-OST0000 S Max: 20,8 GBis

‘Write Drag =

Mar 27, 2014 2:24:56 PM

Read: 0.00 B/s

02:23:20 PM  02:25:00 PM 02:26:40 PM 02:28:20 PM  02:30:00 PM 02:31:40 PM

Mar 27, 2014, 2:23 - 2:32 PM

Metadata Operations

Viewing 10 minutes ago. Full Screen . Drag

@ Stacked O Stream (O Expanded @ close @ getattr getxattr
link @ mkdir & mknod
open rename @ rmdir

@ setattr statfs unlink

o
02:31:20 PM 02:31:40 PM 02:32:00 PM 02:32:20 PM 02:32:40 PM

Mar 27, 2014, 2:31 - 2:32 PM
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Ost Balance

Viewing usage at 0% or greater. 15 - A85-LCh & BRTIRC - g Drag
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Viewing 10 mlnutsago. Full Screen .” Drag <

@ write read
678 GBis

559 GBIs
373 GBls
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559 GBls

698 GBis
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Mar 27,2014, 2:31 - 2:32 PM
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Metadata Servers

cpu @ram
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Object Storage Servers
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Read/Write Heat Map

Viewing 10 minutes ago. ey " e S0e e (W Tol WaVllkte: - My Write |

Drag

Min:985GB/s [ Max: 20.0 GBfs
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Management Metadata Object Storage Object Storage
TargetI (MGT) TargetI (MDT) Targetsi (OSTs) TargetsI (OSTs)
I 1 I 1 I 1T 1
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g S——— S g i
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Management Metadata Object Storage Object Storage
Network Servers X Servers Servers
Intel Manager for Lustre*
(requires Enterprise Edition)
>

<
High Performance Data Network
(InfiniBand, 10GbE)

Lustre Clients y compute servers
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[ Dashboard £ Configuration A Alerts @ History & Logs
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