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WHAT ABOUT PERFORMANCE ?

e Performance is important but difficult to test for.

o Non-functional requirement.

o A system might be performant enough for a certain amount
of data but might not handle a big increase.

 Difficult to predict what data will cause a system to become non-
performant.

e \We perform black box testing of a system to
automatically estimate its algorithmic complexity.
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COMPLEXITY

e Consider a phone book. How long does it take to look
up a specific person?

e Depends on a number of factors:
o The number of entries in the phone book.
o What person we are looking up.
« How we go about finding the person.
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COMPLEXITY

e \We can go through all names from the beginning to
the end.

e |f there are 100 names, we will on average have to
check 50 names. If there are 50,000 names, we will
have to check 25,000.

o Inthe general case with N names we will have to check N/2.
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COMPLEXITY

e \We can also make use of the fact that the names are
sorted and open the book in the middle. We then
know which half to continue looking in and do the
same again until we have found the name.

e |f there are 100 names, we will on average have to
check 7 names. If there are 50,000 names, we will
have to check 16.

« In the general case with N names we will have to check
log,(N).
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COMPLEXITY

We are interested in the trend, not individual data
points.
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COMPLEXITY

e The complexity of a system tells us how it scales with
an increase in its input.

e Not straightforward to find by normal testing.

o A test case with few entries in the phone book is unlikely to
have displayed any performance problems.

o A test case with a name occurring in the beginning would
also not have displayed any problems.
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QUICKCHECK

e We make use of QuickCheck, which is a tool for
performing property based testing.
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QUICKCHECK

e To automatically discover the worst case input for a
system, we steer the random generators by

iteratively mutating the input, while increasing its
size, and keeping the worst candidates.
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QUICKCHECK

e |In the phone example there are two ways of
mutating the input data:

e Change the person we are looking for.
e Insert another person in the phone book.
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QUICKCHECK

This allows us to build a mutation tree.
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VoDKATV

e \We have evaluated our method on VoDKATV which is
a commercial video on demand platform developed
by Interoud.

e \We focused on a number of performance critical
operations.

o Get the available TV channels, user preferences and EPG
from three different databases.

o« Combine and process the data.
o Generate the JSON that is returned to the user.
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VoDKATV

-
!h

Getting the TV channels from the database — O(1).
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VoDKATV

Combine the TV channels, the preferences and the EPG
data — O(N).
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VoDKATV

Caching the EPG data — O(N)!
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VoDKATV

Comparing two Java JSON libraries: Jersey and JSP

BX106 I I I d tl; i d l h]l:t i é 1 ' 6x10° T T T T T T T T T
'data_pruned_measure_http_jersey 1' + : . :
2568.4087499999996 * n + 1199.5625000000143 —— S5 AB04 125 e measure hwsp L
5 5x106 - 2022.7622950819673 * n + -17700.7213114754 —— S | A 10oUAng1ESoT % 4 BB 95 aEsTasE 330
2x1068 4x10°
X
3x106
1.5x10°
2x106
1x108
1x106
500000 0
0 -t _1x105 1 1 L Il 1 L 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000

User Conference .
20-22/10/2015 QUVIQ

© Allrights reserved on Advanced Automated Testing .



Conclusions

e The results are promising.

o Faster and more accurate than trying to infer the complexity
manually.

o Works on black box systems.

o Useful to both find performance bugs, like the unexpected
complexity of the EPG cache, and to make implementation
decisions, like choosing which JSON library to use.
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