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Motivation and Content

Todayds enterprise I nfrac

Infrastructure consolidation is best practice for
decreasing operations cost

We focus on server consolidation:

A Group together applications which can execute on a
smaller set of servers

We propose two techniques for assigning
applications to consolidated servers

Basis for long-term planning and online-scheduling
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Data Collection

Data from 41 servers in a enterprise data center
Collected by HP MeasureWargOpenview)
Between Sep. 2 and Oct. 24, 2001

Broken down in four groups of servers with
similar hardware configurations:

Group |#Servers| #CPUs | MHz | Memory| Class

1 10 6 240 4 K

3 2-6 550 4-8

— |2 | Z

2
3 16 2-8 440 2-10
4 7 2-4 440 2-8
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Data Characteristics

Traces for each server:

A CPU utilisation, averaged over ..
A 5 minutes interval
A all CPUs in a server

We interpret this demand as a demand of one enterprise
application

A Each application is characterised by these per interval
CPU utilization traces

A We can also consider other attributes: bandwith, real
memory used, ...
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Application Behaviour
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Server-Consolidation
Scenarnos
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Sharing Servers

We let the applications share servers

A Previously: one application = one server
Choose placements so that server number Is
minimized

A Essencially, a multiple bin packing problem
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Consolidation Properties

We consider each group separately
A Preserve configuration characteristics

A E.g. target CPU performance is same as the
performance of a source CPU

Done off-line: all demands are known in advance
Useful for capacity planning

Fast enough for automatic on-line placement
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Target Systems

A. Large multi-processor server
Each application is mapped exclusively to a single CPU

Application can be re-assigned at measurement intervals
boundaries

B. Small servers (6, 8, 16 CPUg without fast migration

Application might receive concurrent service from several
CPUs

Assignment for the whole computation
C. Small servers with fast migration

As above, but workloads can be re-assigned at interval
boundaries



