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Intel Xeon E5540 (Nehalem/Core i7)
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Source: Intel 64 and IA-32 ArchitecturesOptimization Reference Manual



Distributed Clusters
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Scaling OLTP on Multi-Core?

Use a distributed shared-nothing design
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How to Make a Faster OLTP DBMS
ÁMain memory storage

ÁReplication for durability

ÁExplicitly partition the data

ÁSpecialized concurrency control

ÁStored procedures only

ÁSingle partition: execute one transaction at time

ÁMultiple partitions: supported but slow
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OLTP: Where does the time go?
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Users Rely on Partitioning
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What about multi-core?
ÁTraditional approach:

ÁOne database process

ÁThread per connection

ÁShared-memory, locks and latches

ÁH-Store approach:

ÁThread per partition

ÁDistributed transactions
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Example Microbenchmark
ÁOne table per client

Table(id INTEGER, counter INTEGER)

ÁEach client executes the following query:
UPDATE Table

SET counter = counter + 1

WHERE id = 0;

ÁAdd clients to find maximum throughput

ÁData on RAM disk
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Experimental Configuration
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Partitions versus Threads
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Scalability Analysis
Partitions scale better than threads.

ÁThreads: contention for shared resources [1]

ÁPartitions: memory bottleneck causes sublinear
scaling

H-Store: Not just for distributed shared-nothing 
clusters

October 26, 2009

[1] R. Johnson et al., "Shore-MT: A Scalable Storage Manager for the Multicore Era," EDBT 2009.



Multi -core Design Problem
ÁHow to automatically create a data placement 

scheme to improve multi-core throughput?

ÁData Partitioning:

ÁMaximize the number of single-partition transactions.

ÁData Placement:

ÁMaximize the number of single-nodetransactions.
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Database Partitioning
ÁSelect partitioning keys and construct schema tree.
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Database Partitioning
ÁCombine table fragments into partitions.
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