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Just because the wheels are

spinning, it doesn’t mean the car is
moving!

¢ p.\iangou . _ o |
3 gac Conserindl L * In a distributed system there are many moving parts.

* To monitor performance, we need to measure the end-to-
end performance, using meaningful metrics.

* We also need to monitor the performance of each part to
identify problems. (Is the wheel jammed?)
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Data Parallel Hardware Architectures

e SIMD [Flynn 1966]

* Apply the same instruction to multiple data
streams

B Instructions
[J Data
B Results



Data Parallel Software Architectures
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Toaster Analogy
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Toaster Analogy

Data Set

Data Partitioning
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Data Dependency Graphs

e Tasks require certain input data, and produce certain
output data that other tasks may depend on

* Below is a MapReduce graph with 3 map tasks and 2 reduce
tasks; Dryad allows more flexible graph topologies

* Virtualized execution plan
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Evaluating the performance of Hadoop

e 100+ configuration options for MapReduce
* 100+ configuration options for the underlying HDFS
* Selecting factors was a nightmare!

* | relied on folklore and recommendations in the documentation for
“good” configurations, and used those as starting points.
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MR/DB Results for 25 nodes
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Hadoop mmmm  Optimized Hadoop mmmm  Cogset

* The Hadoop optimizations close some of the gap
* Cogset still performs significantly better



d Outlook

Performance
in web

applications

Opening your mailbox...




Single-page web applications (SPAs)

Load a single web Dynamically update

page into the the page based on
browser user interaction
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Relevant metrics for web applications

Backend throughput
 Latency for individual requests

Bandwidth consumption
* Browser frame rate

* End-user perceived latency (EUPL)
* The time from a click until the Ul has finished updating
* |nitial page load time
 Javascript bundle size matters! => minification, compression, staged loading

e Cost of goods sold (COGS)

* How much money did this cost us
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Correlating events

* A customer reports that the Ul says “something went wrong”.
* How do we figure out what went wrong?

* We see that EUPL is high for some users.
* Why?

* To answer questions like these, we must be able to correlate log
events produced by multiple services.

e => Use randomly generated GUIDs called “correlation IDs” and pass them
along with requests, making sure they are logged on both ends.
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