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Namespace tunction

® [nique tile ID independent trom tile name
® Path to ID mapping
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PNFS

PNES (pertectly normal file system) developed in 1997
by DESY. NFSV2 filesystem on top of database

® supports all NFSv2 namespace operations

® actual I/O performed by HSM utilities
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PNES architecture

Shared _ |
memory FS Simulation

Key-Value DB
one DB per director

stolen from Tigran Mkrtchyan’s talk
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b PNES limitations

® max file size is 2GB

® metadata access only thru NFS

® 1o direct path for storage system client

® heavy metadata access by storage system impact regular NFS
- operations
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b, PNES Status

® De-supported by DESY in favor of new product Chimera

® (Only 2 sites remain that use PNFS:
® (CMSTI! @ Fermilab, CDF, DO and public Enstore systems
® Spain T1 site @ PIC

® [ssues with PNFS and newer kernels:

® encp is known to hang client nodes mounting pnfs (hopefully flxed only recently in encp)
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® High performance replacement for PNFS

Chimera

® Build on top of relational DB allowing efficient metadata queries.
[solation of queries for ditferent metadata types for better throughput

® \Vell defined API for namespace operations, metadata manipulations
and admin interface
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Chimera Architecture

TS Chimera
core

simulation

S events callbac

stolen from Martin Radicke’s talk
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..

Chimera

® plugin interface for permission handler
® NES versions supported:

® v2 (legacy)

Tuesday, November 22, 2011



®
Chimera (@ Fermilab

® 2007 : early evaluations. Determine performance and stability levels.

® 2010 : encp has been modified to work with both Chimera and PNEFS

namespace

® 2010 : functionality testing directly with Enstore and dCache/Enstore.

® added Enstore specific triggers (on write and update of layer 4 files)
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Enstore/Chimera testing

® setup real (attached to tape library) Enstore instance:

® two LTO3 library managers
® ) tape movers. 60 LTOS tapes.

® separate node hosted chimera
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Enstore/Chimera testing

® deployed encp v 10zzzzb (pre-production release of vo 10d) on
100 CMS worker nodes

® created load similar or exceeding typical production Enstore loads :
up to 181 request in LM queue:

® submitted about 150 simultaneous encp to write data to Lnstore
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LM queues

LM queue size

LTO3 in
LTO3GS ——

=
£
o
c

2
@
S
o
—
(o}

10-14
date (month-day)

13

Tuesday, November 22, 2011



Enstore/Chimera testing

Real data rates in TiBs/day

read
write
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date (month-day)
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Enstore/Chimera testing

Htransfers

TiBs

Enstore/dCache
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PNFES -> Chimera

idlist

stolen from Gerd Behrmann’s talk
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*
PNEFS-> Chimera

® (opy of production pnfs from stken:

® (2 databases, 147180667 files
® on quad core Xeon CPU (@ 2.535GHz, 8GB RAM

pnfsDump | /h4lm
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Chimera

all files on tape (in GiBs) :

select sum(ti.isize)/1024./1024./1024. as total from t_inodes ti,
t locationinfo tl where ti.ipnfsid=tl.ipnfsid and tl.itype=0;
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Chimera

all files in dCache pools (in GiBs):

select sum(ti.isize)/1024./1024./1024. as total from t_inodes ti,
t locationinfo tl where ti.ipnfsid=tl.ipnfsid and tl.itype=1;

total
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Chimera: todo

® (50 thru existing SSA pmcedures that use PNFS
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