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Overview

Il Who is transtec?
Il Storage Demands in HPC - parallel NFS
Il HPC Storage Solutions from transtec

......................................................................................................................................................................................................
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High Performance Computing at transtec
More than 30 Years of Experience in Scientific Computing

1980: transtec founded, a reseller for DEC equipment

1987: SUN/SPARC workstations in portfolio

1991: IBM RS/6000 systems in portfolio

2000: ,Kepler Cluster” in Tlbingen installed (#215 in TOP500)
2003: transtec HPC cluster at RRZ Erlangen no. 317 in TOP 500
2005: transtec is key supplier for CERN in Geneva

2007: transtec HPC cluster at KIT Karlsruhe no. 104 in TOP 500
2010: transtec focusses on HPC as a strategic business unit

up to now: around 500 HPC installations in Europe

......................................................................................................................................................................................................
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High Performance Computing at transtec
Customer Care From Ato Z

comprehensive solutions for High

Performance CompUtIng (HPC) individual Presales application:, burn-in tests software
s P ol P | | e
= turnkey sz o
HPC solution
= caring for the customer during ol 1 waiiation [
the whole solution lifecycle: :
= from individual consulting to| .oeemen
managed services A — .
e | ] v | ] e || e
= customers have access to managed services training ostorars: ||| o nhy

transtec benchmark center
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Challenges With Simulation Data Management

Il Creation and storage of
large data in a highly-
performing way

Il Access to result data for
post-processing

......................................................................................................................................................................................................
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Storage Demands in HPC

Il need for computing power
= due to need to run larger and more accurate models
= more CPUs, more cores, more nodes, more RAM
Il need for network performance
= more highly paralellized jobs
= high-speed interconnects (10GbE, InfiniBand,...)

— massive explosion of data sets
— demand for

= large storage capacity

= high bandwidth

= |ow latency

......................................................................................................................................................................................................
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Deficiencies of Today‘s Solutions

Il most widespread solution:
single NFS server

= does not scale: NFS head is

bottleneck
= high-speed” NFS server will be e
bottleneck by tomorrow = NFS server

cluster nodes
= NFS clients
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Deficiencies of Today‘s Solutions

Il ,clustered NFS“: problematic

= either head-to-head
synchronization limits scalability

= or manual partitioning of global
namespace is cumbersome

= NFS is not suitable for dynamical
load balancing (inherent state)

cluster nodes
= NFS clients
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NFS 4.1 and Parallel NFS (pNFS)

Il NFS 4.1: idea to use SAN FS architecture for NFS originally from Gary Grider (LANL) and Lee Ward (Sandia)
Il RFC 5661 in 2010

Il major changes to NFS 4:
= sessions
= directory delegations
= pNFS (optional feature)
= referrals 2 federated filesystems

Il future standard NFS 4.2 (http://tools.ietf.org/html/draft-ietf-nfsv4-minorversion2-19)
= server-side copy
= application I/O advise
= sparse files
" space reservations
= application data-hole support
= |abelled NFS
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Parallel NFS (pNFS)
Generic Architecture 1

Il scalable capacity and bandwidth
Il separation of metadata path and

Metadata Server

data path (out-of-band global -
namespace) " WA
Il built for interoperability g
and backwards-compatibility &
Il flexible design allows PNFS ents ([0

for different storage implementatio
(layouts)

Il global namespace eases filesystem
management and job flow

Storage Access -
Protocol



PNFS: Object Layout
Generic Architecture 2

Il Panasas’ contribution, based on NASD
design (Network-Attached Secure Disk)
developed at Carnegie Mellon University,
later evolved into forthcoming SCSI OSD
standard (object-based storage device)

Il layout uses SCSI object command set
Il space management built into devices

Il designed for secure access and high-
performance data replication

Il cryptographically secured credentials
(“capabilities”) needed to access storage
devices

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

B
(e transtec

Metadata Server

pNFS clients

_SCSI Object Command_

Hﬂ]ﬂﬁ (0SD)

......................................................................................................
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Panasas High Performance Storage from transtec

Il Blade-based parallel NFS appliance

Il 11 blades per shelf = approx. 60 TB
in4 U

Il Approx. 1.5 Gbyte/sec aggregate
bandwidth per shelf

......................................................................................................................................................................................................
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Panasas High Performance Storage from transtec

Battery Module
(2 Power units)
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Panasas ActiveStor Specs

_ ActiveStor 11 ActiveStor 12 | ActiveStor 14 ActiveStor 14T

Highest

Balanced Highest Price/Performance; erformance for
Product Focus Capacity & 9 high capacity and be
Performance mixed workloads
Performance throughput .
(large+small files)
Read Throughput (MB/sec) 1,150 1,500 1,500 1,500
Write Throughput (MB/sec) 950 1,600 1,600 1,600
File Creates/Sec. per Director
Blade (Metadata Performance) Al S0 1522 Lonlil
Capacity (TB) 40/60 40/60 80 PB 45 PB
Cache (GB) 40 + 8 80+ 12 92 72
Al evElEslIG) N Optional Standard Standard Standard

Failover

Link Aggregation No Yes Yes Yes

......................................................................................................................................................................................................
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Panactive Manager

2 SITE MAP  +MYPANASAS  » PANASAS  + ABOUT PANACTIVE MANAGER B3|

panactive /7
manager

Accelerating Time to Results™ with Clustered Storage

HOME | STATUS & REPORTS | STORAGE | HARDWARE | CONFIGURATION | ADVANCED TOOLS

Il Single Point of Management Rl paneast System-At-A-Glance

° StorageBlades Status

@ Help | @ Legend | Sign Out

System Tasks
ectorBlades

Blades L] Mo tasks in pragrass.
* Clients

Mo errors.

Il Simple out-of-box experience

Storage i BladeSet capacity imbal...

Events L ]

Ho errors,

Il Seamlessly deploy new blades

StorageBlades

. . Calnaci‘y Disk Activity (%) Throughput (MBis)
Il Capacity & load balancing — IS
5o

build TinefLast Hr} Tine(Last Hr)

I I S n a S h Ots System Uptime: See ol 2 BladeSets B Detals B cepug
5 Days 14:03:4% BUsed OAvailable BSnapshot BReserved

DirectorBlades

. M . CPU Utilization (%) Operations (ops/s) Throughput (MB/s}
Il 1-touch reporting capabilities S I, I
20 5000
Q Tine(Last Hr) Tine(Last Hr) TinefLast Hr)
Il Scriptable CLI

Page Refresh Rate: [b minutes 7

Page genersted: 11152152 Novernber 01, 2005
Terms & Conditions ; Site Map : Home

Copyright 2005 Panasas Inc all rights raserued. panasas




Easy to Manage

Il Scriptable CLI

Il Easy web-based or
CLI-based setup

panactive 74,
Manager
(¥4
IHOI( STATUS & REPORTS | STORAGE | HARDWARE | NETWORK

Subnet Configuration

} Subnets

System DNS Name REALM2SL

Systam 1P Addrass:
Shelf Sheif-1, Slot 1 10.1.25:.31

0187ee222f0012# pancli

pancli-- Initial network setup

address of this system.

Would you like to setup the network now? (recommended)
lyes]

System IP Address: 10.1.251.11
Netmask: [255.255.255.0]
Default Router (type "none" to leave blank): [10.1.251.1]

.

JJ Validating entries. Please wait...
\

Settings chosen:

System IP Address: 10.1.251.11
Netmask: 255.255.255.0
Default Router: 10.1.251.1

Save settings? [yes]

ot

You may now configure the IP address, netmask, and default route |2

Max. Etheenet Frame Size 2200

Subnat 10,1,251.0/24:
Netmask
Defauit Routors

19 Address Kanges

1P Aliases

er Nam =

Systee: Name
REALM231

Syste=

€
=
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System DNS Name

System IP Address:
Shelf Shelf-1, Slot 1

Max. Ethernet Frame Size

Subnet 10.1.251.0/24:
Netmask

Default Routers

+ SITE NAP

* MYPAMASA:

REALM251

10.1.251.11

S000

255.255.255.0
10.1.251.1

[ IP Address Ranges

10.1

.251.11-10.1.251.200 |

IP Aliases

[none]
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Extensive Management and Monitoring Capabilities

< STE MAP o WYPANASAS  + PANASAS - ABOUT PAWACTIVE MANAGER

Accelerating Time to Results™

1“0"( STATUS & REPORTS AGE ;NAIDWAI[ NETWORK | CONFIGURATION | ADVANCED TOOLS
Volumes ll PanActive Manager Volumes for REALM251 © Yo | Q Leasnd | Sian Out
¥ Listing
Cr Errors
Secike twmerain Status Dascription volumae Sladeset Oate Time Cloar
Configuration Ho Volume ralated amors in the
ese Controls

Listing [First30 |
e PO s

serguonn (=) et uste ((a)

status Yilums & ladatat | RAID

Used 4 Quéts Uted % 8 s O Othas vhdinivns ©

N
oups | Online  , [Pt Ghiees RAIDLS o M 324 Me 524 M8 om ! >

—————
y) Online  ncmz i ome
\
ser Nams
Hadmin
| ka1
Soft Quota ( a ) Hard Quota ( - ) s e
= Total ¢ )
Status VYolume a EladeSet RAID Space Used Quota Used 3% Quota Used %

Online Object RAID1/S 0 ME 524 ME 0% 524 MB 0%
Online Lhome Object RAID1/ o ME & = = =2
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Tiered-Parity RAID

Il 3-level parity: network, horizontal,
and vertical

Clients Panasas

DirectFlow (pNFS),
NFS, CIFS
.
Network Parity Horizontal Parity Naktika]

Parity



Scalable Performance

Il ESG Labs Performance Tests
with ActiveStorl14 chassis

Aggregate Throughput (GBfsec)

35

30

20

15

10

C transtec

.' =
..
A-".
."‘-"
o
»
..
¥
R
.y
e
o
. 0"
10 15 20 25
MNumber of Chassis
Write  Read

ESG Lab Tested! e
ESG Lab Projected:  ssssess



C transtec

[ranstec

accelerate productivity
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