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Data Stream Processing Model

Operator windows
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Persistence Architecture

Stream 1
Stream 2
Borealis -
Enqueue thread Dequeue thread Forwarder thread

Serialized events
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Lessons Learned

Stream x Streamy Performance goals :
e Pipeline network/disk
Node B(1) Node B(2) » Parallelize I/Os
e Reduce response time
¢ Reduce impact of metadata
- 3 e Asynchronous updates
Metadata Server 3 ) Y p
X N e Local file/disk subsystem:

¢ Pre-allocation
e Extent-based allocation
* No caching or locking

CS(3) cs(:

cs(1) Cs(2) ¢

4

Chunk Servers

>
-
>

/i
L0
x/'ff'" 7
e e 8 = ~= m
e-
L0
0
W=
* 8 8= = ~- m
L0
[
L0

e @ 8 < ¥
* 8 B =
* e e x
* 8 B =
e 88— =
e o 8= x

May 6, 2010



Agaregate Throughput (MB/sec)
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Thank you!
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Backup
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Evaluation

Tuple batching 1-8 BorealisfPE nodes
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Experiments \ Link sharing
¢ Baseline Borealis : (1,0)

o Effect of storage : (1,1)

e Storage server capacity: (8,1)

e Scalability: (m, n)
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e Sync/async metadata '
e Local filesystem type N ~ J
(ext3/xfs) 1-8 PVFS2 server nodes
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Experimental Testbed

Dual-CPU AMD 244
2GB DRAM
Linux 2.6.18

PVFS 2.8.1 ;){: 1Gbps switch (Jumbo frames)

stripe unit: 256KB
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PVFS2 server throughput
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Saturate PVFS2 server: (8, 1)
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Throughput (MB/sec)

Scalability: Borealis throughput
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Parallel file system

Metadata traffic (create, map name-handle, update size/atime/mtime)

Client

’ Data traffic

Metadata Server

File Chunk servers
F(1) C5(2), CS(3), C5(4), CS(1)

F(2)  C5(3), C5(4), C5(1), C5(2)

A

Chunk-sized 1I/0O

CS(1
Chunk Servers

" Local file system

Local metadata traffic (create, map handle-local filename, update size/atime/mtime)
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Example application: Alarm correlation
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PVFS2 Architecture

file clients
User-level j
Client Structur‘é‘ “-: ¢ o o
N , X ,
1 client 7 client
No Data Caching
o TCP/IP, RDMA, etc- ¢ network i:‘\iu fite qull<in.g; o
Stripping non-conflicting writes
obje rver ject server object server metadata server | multiple active
_~
Any Lmu\ file system ? ‘3 * ¢ ¢ DBPF (“database plus files’)
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