You get what you measure—
why metrics are important
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Metric definition, education and reliability of monitors
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Math Error Exaggerated TriZetto Loss Estimate

March 7, 2001

Math Error Inflated Ventura Blvd. Cost : Traffic:

Mistake...

November 18, 1004

Mars Probe Lost Due to Simple Math Error

October 01, 1999 | ROBERT LEE HOTZ | TIMES SCIENCE WRITER

Email n Share G+ ) Recommend 19

NASA lost its $125-million Mars Climate Orbiter because spacecraft engineers failed to convert from
English to metric measurements when exchanging vital data before the craft was launched, space agency
officials said Thursday.

A navigation team at the Jet Propulsion Laboratory used the metric system of millimeters and meters in
its calculations, while Lockheed Martin Astronautics in Denver, which designed and built the spacecraft,

provided crucial acceleration data in the English system of inches, feet and pounds.

https://mars.jpl.nasa.gov/msp98/news/mco990930.html
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Availability %
20% ("one nine")
95%
87%
98%
99% ("two nines")
99 5%
99.8%
99.9% ("three nines")
99 95%
99.99% ("four nines")
89 995%
99.999% ("five nines")
99.9999% ("six nines")

99.99999% ("seven nines")

99.999999% ("eight nines")

Downtime per year
36.5 days
18.25 days
10.96 days

7.30 days
3.65 days
1.83 days
17.52 hours
8.76 hours
4.38 hours
52.56 minutes
26.28 minutes
5.26 minutes
31.5 seconds
3.15 seconds

315.569 milliseconds

Availability & Downtime

Downtime per month
72 hours

36 hours

21.6 hours

14.4 hours

7.20 hours

3.60 hours

86.23 minutes

43.8 minutes

21.56 minutes

4.38 minutes

2.16 minutes

25.9 seconds

2.59 seconds
262.97 milliseconds

26.297 milliseconds

Downtime per week
16.8 hours

8.4 hours

5.04 hours

3.36 hours

1.68 hours

50.4 minutes

20.16 minutes

10.1 minutes

5.04 minutes

1.01 minutes
30.24 seconds

6.05 seconds
604.8 milliseconds
60.48 milliseconds

6.048 milliseconds

Downtime per day
2.4 hours

1.2 hours

432 minutes

28.8 minutes

14.4 minutes

7.2 minutes

2.88 minutes

1.44 minutes

43.2 seconds

8.86 seconds

432 seconds

864.3 milliseconds
86.4 milliseconds
8.64 milliseconds

0.264 milliseconds

Simplified formula:

Availability =

(Total Requests —Failed Requests) %
(o]

Total Requests

— %

99.9999999% ("nine nines") | 31.5569 milliseconds = 2.6297 milliseconds  0.6048 milliseconds | 0.0864 milliseconds

https://en.wikipedia.org/wiki/High_availability
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Hitting the target and missing the point

camera reviews
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Shop for camera reviews

Sony

Canon Ol Canon Nikon Coolpix
Powershot ... Professional . PowerShot ... B70020.2 ...
$369.00 $1,298.00 $179.00 $399.00
42nd Street Abt Electronics  Beach Camera  42nd Street
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See more shopping results for camera reviews

99.70%
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Bad config led to no web results to the user, just
ads

Remember that one metric may not tell the
whole story

Opposing Metrics
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A= %
How and where you measure matters T
,,,,, * Traffic black-holing - Drop at CDN/Edge
................. T T S TTTTvIm.| Mo, * High availability at service level, but drop in incoming

volume

Anomaly detection can identify changes in volume

Outside-in monitoring should supplement internal
. ””“"””"H“IH”HHHH””"HI”“”" metrics

86.80%

73.60%

60.40%

34.00%

20.80%

e

Incorrect sample sizes can also affect your metric
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Gaps In measurement
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Changing default back to Google from Bing ° Terrlble SlOWﬂeSS fOr a Sma”

because can't take this slowness. It's pretty

insane, Google load... | Seg meﬂt Of users

* PLT tracked at 75t or 95t didn't
show issues

* Investigation and findings led to
additional dimensions

0:05/006 )"

Danny Sullivan’s post on Vine

Changing default back to Google from Bing because can't take this slowness. It's
pretty insane, Google loads faster even with Bibg headstart
View on Vine

. : | | VT
2:54 PM - 28 Apr 2014 https://twitter.com/dannysullivan/status/460899863715405825 O Mic rosoft
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Performance measurement journey

e Periodic update of metrics
* Above fold vs below fold

A

W3C PLT

Network

Time spent setting up
network connection

+

Yy

Legacy PLT

Time spent rendering
markup in the browser

+ Contribution of server + Time spent downloading .
towards PLT V2 metric referenced images
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The great Hanoi rat massacre
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https://flic.kr/p/ovusTD

More: http://freakonomics.com/media/vannrathunt.pdf

https://www.atlasobscura.com/articles/hanoi-rat-massacre-1902
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Unintended consequences - Window tax
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https://en.wikipedia.org/wiki/Window_tax#/media/File:Window_Tax,jpg https://en.wikipedia.org/wiki/Window_tax#/media/File:Windows_in_Brighton_Street,_Edinburgh.jpg
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Closing thoughts

High data quality
« Correctness, completeness and cleanliness
Periodic metrics update
* Metrics do get “"gamed”
Wrong incentives — unintended consequences
Metrics overload
Percentiles can hide problems
Some metrics do flat-line. Important to let them not regress
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Questions?

e kumars@microsoft.com
e @00kumars



