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Massive Time Series Streams

A Motivating Applications:
I Data center management
I Environmental monitoring
I Mobile asset tracking

A Data Center Example:
i Tens of thousands of serves o M«WL“
I 100 performance counters per servéz[ L
I Sample every 30 seconds f

A Back:ofithe-envelope calculations: —TTTT
| 1 TB of raw data per day single server over 1 day
I Simple queries require hours

I Sophisticated queries for capam;y planning and resource
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Terabytes of data
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common gueries directly on compressed data
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A The Cypress Framework
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I Filter and Threshold
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We asked the database people for
representative gueries
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removing trends
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Anomaly detection Do spikes on a single serve|
also happen across the cluster?

Correlation among spikes




Important to consider correlations
at various timescales

APairwise correlation coefficients among 150 servers
A150x150 matrix, elemerifj is correlation between serveisindj
Adarker color means stronger correlation
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Raw Stream Hourly trends Large deviations wS & A Rdz f
from hourly trend components

Trend Dependency Load balancing

gueries gueries gueries




Key Insights

1. Few basic query types: trends, histograms,
correlations, anomaly detection

1. Different queries need to be answered at
different time / frequency scales: seconds,
minutes, hours, days, weeks, etc.

1.1 A3K FTNBIljdzSyOeé ay2AasS:
typically ignored) contain important information
that should not be discarded
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