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Background

SURFnet is the Dutch NREN
Storage explosion




Background

Add more storage




Background

And more...

But adding includes high costs and new bottlenecks



Background

SURFnet thinks there is a smarter way
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Background

Price

Capacity Speed/reliability



Main question

What infrastructure and open source tools
provide SURFnet or the participants a
scalable and distributed any-kind-storage
solution?



Product inventory

Coda
Lustre
GlusterFS
XtreemFS
Ceph
PVFS
MooseFS
Hadoop



Test approach

First stage

Null test
Second stage

Architectures in the lab environment
Third stage

Architectures in practice



Lustre Test Approach

_,L"ﬁstre meta data,
' server :

Lustre File server1 Striped Lustre File server2
volume

Lustre client
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Lustre Performance

lozone - Lustre file system benchmark

Lustre avg

Speed (KBytes/sec)

Null test avg

266 8192 256 8192 256 8192 256 8192

Sequential Sequential Random Random
read write read write

Block size (KBytes)
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Lustre Performance — Latency impact

lozone - Lustre with latency

No added latency avg

Speed (KBytes/sec)

Latency (20ms RTT) avg

256 8192 256 8192 256 8192 256 8192

Sequential Sequential Random | Random
read write read write

Block size (KBytes) 15



Coda Test Approach

Replicated

volume Coda2 File server

Replica 1

Coda1l File server/
SCM
Replica 0

Coda Client1 Coda Client2
With local cache With local cache
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Coda Performance

lozone - Coda file system benchmark

20000 Coda avg

Speed (KBytes/sec)

Null test avg

266 8192 256 8192 | 256 8192 256 8192

Sequential = Sequential Random read Random write
read write

Block size (KBytes) 17



Coda Performance — Latency impact

lozone - Coda with latency

60000

50000

No added latency avg
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10000 Latency (20ms RTT) avg

256 8192 256 8192 256 8192 256 8192

Sequential Sequential Random ' Random
read write read write

Block size (KBytes) 18



Coda vs Lustre - Performance

lozone - File system benchmark

Lustre avg

Speed (KBytes/sec)
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o O
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o O

Coda avg

10000 Null test avg

266 8192 256 8192 256 8192 256 8192

Sequentialread Sequential | Randomread  Random write
write

Block size (KBytes) 19



Coda vs Lustre - Seeks

Bonnie++ - Seeks
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Coda vs Lustre — Latency Performance

lozone - Coda vs Lustre with latency

Lustre No added latency avg

40000
Lustre Latency (20ms RTT)

avg

Speed (KBytes/sec)

Coda No added latency avg

Coda Latency (20ms RTT)
266 8192 256 8192 256 8192 256 8192 avg

Sequential  Sequential Random @ Random
read write read write

Block size (KBytes)
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Lustre SURFnet Design

Requirements

Scalable
Available ‘II____,-.»I:'ustri g:f;f datar, .
Durable f/ ) Hx—;ggllicatinn cluster
Performance .
Dynamic DRBD1
Cost effective Lustre File server1 Dﬂiﬁfd Lustr:i File server2
Generic interfaces /
Open protocols _ 1
Geographic dispersion Lustre File server3 ORED
Deployment\ Maintenance
Security features
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Coda SURFnet Design

Requirements
Scalable
Available

Durable Replicated
Coda File server/ xxmlume Coda File server
Performance SCM Replica 1
: Replica 0 ~ '

Dynamic g S~ |
Cost effective e
Generic interfaces — — Heartbeat link — — —
Open protocols '
G hic di : Coda Client (master) Coda Client (slave)

€ograpnic dispersion With mutitier cache With mutitier cache

Deployment \ Maintenance ‘
Security features




Conclusion

Coda:

Hard to configure
Can not handle large files
Promising architecture

Low latency impact
Lustre:

DRBD is needed for replication / latency reduction
Latency has impact

No multi-tier

Promising future
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Future work

Review of GlusterFS

Test environment without VMWare ESXi
Further tuning and configuring of Coda
Coda and ZFS tests

Lustre and DRBD tests



Questions & Feedback
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Appendix - Heartbeat

clients

; ; 9227 % 9214.x%

922748 gy - ' 9.227.49 9214175

~E-
Heartbeat
ha - - ha? hanfs
g tyS0 Mull modem cable tySO g g
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Appendix - Lustre

Glients
[ LoV
File open /
Dlrectﬂry Operations, File 1/Q and
file operi/close file locking

metadata, and

concurrency \

Recovery, file — I
status ar'u:i file 0ss | ‘

creation
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Appendix - Lustre

Metadata Server (MDS) Metadata Target (MDT)

High Speed i
Interconnect
(Ethernet, IB, etc.)

Lustre Clients : 055 . ;
Object Storage e Object Storage

Servers (0S8Ss) Targets (0STs)

30



A
PP
endix - ZF
SL
2AR
C

31



Appendix - Coda

Client Program

User level return

read/write

system call syscall /devicfsO

: Coda FS
_'4—-::-—";‘" Ext2 FS

ISO 9660 FS
NFS

Kernel
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Appendix - Coda
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Appendix — Seeks (seeks/sec)

Coda
min avg max
No added latency 27,6 28 28,4
Latency (20ms RTT) 9,5 9,8 10
Lustre
min avg max
No added latency 151 153 155

Latency (20ms RTT) 28,7 29 29,2
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