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BEWI—KNEZEIXREWT U FZNTA N ZINTULAE L (ow code coverage

number does guarantee that large areas of the product are going completely
untested)

« SWI—NERBEHIS>THRENEWVWDLIFUY»HRWV, BUEMEBEEERLUE
LVIZE IEmutation testz 5 D HFTI (A high code coverage percentage

does not guarantee high quality in the test coverage.)

« KKEEINSO—KNIFMEINSDNE (Make sure that frequently
changing code is covered)

o LAY—O—ROMPEERZIF>E<<DIEVWNFE, THEAULIT DREERE H
[T TWE XU & 5, you can adopt the ‘boy-scout rule’ (leave the
campground cleaner than you found it)



75% Code Coverage

RKETILN?
AssenZS>IADTEIFT U P ERUEIREALR?

27



AT NI

D5 N\E

2 @ 8 DAl

HETARNE

SAES

J

HEWEFAD?

EHEFEZRHHD £

28

KD

o



2 EIDESHIT SEILED NI HBATVET,
EZITNTDBATNSH?

Top1: K< EESNDST7 71
Top2: KRWI7 71U
Top 3: BHEIN L)

BERIET 7AIVEAM, BEELATIEZEWL, 771
BE CEARTANSTEZIL T 2END B,

29



20% 80%

< L 20%% i

30



2 B DERAC BEIALDINTHEBEATNET,
sy, W‘b“‘**/u’c WS 73\ [

; Ep1$<x%éh%7z4wr ,}
o T Top2: &RV P
Top 3: BHEIEH L)

BERET 7AI)VEAL, BEEA TIEZRL

31



HotSpot#:=

Function Level
Optimal Hit Rates

BugCache

Predicting Defects

Sung Kim * MIT

Tom Zimmermann * Saarland University
Jim Whitehead « UC Santa Cruz
Andreas Zeller * Saarland University

The Problem

Which files should
we focus on?

2,113

8,428

33,214

5,489

Mozilla 8,203
PostgreSQL 8,659
Subversion 3,693

Cache size = 10% of all functions/methods

Related Work

Khoshgoftaar et al. .
In previous work,

Khoshgoftaar et al. 10% predicts 44%~78%
20% predicts 71~93%

Ostrand et al.

Hassarvetal 10% BugCache predicts 73~95%

0 25 50 75 100
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WMC = Z Ci
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Home Address

Name Prefecture
Prefecture Name City

City

getAddress() getAddress( )

getAddress()
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=1{jll) Testing Strategies

A
60 min(10 times a day)
w Running 400
%H:{t System Test Cases
You Write code,
\ / You Test code by JUnit as 100% Coverage
< » (only you changed one, not for legacy code)

# of tests
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Build Unit test Cyclomatic, Coverage
Pull-req
circleci
\_/ Measurement
Fail/revert Result

Warning

60 min(8 times a day)
w Running 200
System Test Cases
®appium
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Testing Scale at Google

e 4.2 million individual tests running continuously
Testing runs before and after code submission

150 million test executions / day (averaging 35 runs / test / day)
Distributed using internal version of bazel.io to a large compute farm
Almost all testing is automated - no time for Quality Assurance
13,000+ individual project teams - all submitting to one branch
Drives continuous delivery for Google

99% of all test executions pass




Testing at Google

Test & Build System Fast Facts

Number of Builds per month

= Recall, Google’s

emphasis on speed —
20+ code changes occur .
per minute
= Code churn - 50% of
code changes every
month .
= 65k builds/day

= 20M builds/year

http://googletesting. blogspot.com/20 10/04/gooqgles-innovat

l. UOI I J.S. Bradbury CSCI 3060U/ENGR 3980U Lecture
CHALLENGE INOVATE CONNIET

Testing at Google

Test & Build System Fast Facts

120k test suites in code base

7.5M test suites run/day

120M individual tests run/day

Every affect test run after each code change
Tests run on all major OS/browser pairs
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