Google

iy

E Rl AL 8 A S TR AT




%B

o GoogleHIFFABLI,  BURATHE Ak
o MR RGLH ST

e Build in Cloud
o FFEEEINARSE




a
—

HR (2010~

o MUBLHE R, T ARIHEK

- B, ZMEmIZIES

— I UZATIRARES, 12753 IR s A

— 6000+ _LF2EIM, 40+Wf & 0

— 1500+ B & 1 I H

— HJ6.5 T IkMEE, SICIRIEBIE (action)

— E s 4T 750 3 NI SO, 12427

— P EE 5 b 20+ RIS HR AL
— 50% RIS A H /08 —IRIB U AE

1451



HRAR

e head/trunk b 7Tk
AR LE oy EEQTIEvAL IR
— g, WEH AR
— B Ty M T R R

o JEACHIAR RS o) AN A AT
— e, T
— el SHE 2 I RN o
— BL5 R R M BT A OCHES,  FERT




4718517

o FWELAIIT A AR UK R

— WS

— FERY AL
« HHH

— PRI, K AL A ARSI AS, FREgE Rk
pTes

— 1% /DB Al checkout/sync /AL ?

— FAFM AT SE R ?

— 8 L A% A 35K ] 7




i WL v

— TFEI/F

fite

/\/ﬁ
KA

— H B2 /F5 L EE R

VI



. 4

]

T AR

AR AR BTG 5]

111

ACTIVITY
CHECK- BUILD AFTER AFTER  TESTS

FREQUENCY

INITIAL CLEAN BUILD BUILD RUN

ouT EDIT SYNC

2 = 160 20 60

/YF HUL I\E—'J

50

40

EZ!U

ou

X 20

10

UI-I.LI.::

Big C++ Small C++ Big Java Small Java
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ER1A (rules)
/search/BUILD:

cc_binary(name = ‘google search page’,
deps = [ “:search’,
‘show_results’])

cc_library(name = ‘search’,
srcs = [ ‘search.h’,'search.cc’],
deps = [//index:query’])

/index/BUILD:
cc_library(name = ‘query’,
srcs = [ ‘query.h’, ‘query.cc’, ‘query_util.cc’],
deps = [“:ranking’,
“index’])

cc_library(name = ‘ranking’,
srcs = [‘ranking.h’, ‘ranking.cc’],
deps = [“:index/,
‘//storage/database:query’])

cc_library(name = ‘index’,
srcs = [‘index.h’, ‘index.cc’],
deps = [‘//storage/database:query’])
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@earch :google_search JJED

flsearch:search

Iindex:query

findex:index

l/storage/database:query

/index:ranking
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M2 311 (action)

google_search_page.bin

hanii

[
LD
libsearch.a libshowresults.a libquery.a libranking.a libindex.a

search.o

CcC

search.cc




Why reinvent the wheel?

o HETE (deterministic, hermetic)
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— Content-based, not timestamp-based
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JE SO R4 - FUSE

Version
Mount Point Control Path

[ ‘|
/source/1000/some/path/foo.cc

l_Y_}

NMumber
Workstation
Source Fetch
GCC FS 1 Metadata
Daemon

stat(foo.cc)

| Userspace _
Kemel space

BigTable

>

[ Path: /some/path OF57A...
Mame: foo.cc 00101110100100100
Digest: OF5TA... » 10101010101010010
: 01011101000101011
T?p?' EEE 11101010010110101
Global Version: 1000 __q_______’_'/..-—-‘——
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More details

Builds appear to be local, but are actually in the cloud.



And more...
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Typical continuous integration system

change #1
1

change #2 &
change #3

gmail client fests

| gmail_client tests

gmail_server tests gmail server tests 4
¥ ¥
Continuous integration system with dependency analysis
change #1 change #2 change #3

| I I
| I I
| I I

gmail client tests | I

1 I

| 1
I gmail_client tests |
| 1
| gmail_server tests 7 4
I I I
: : gmail server tests %
Y Y Y

= =» Represents time when a change triggers tests

[ Teststriggered. Length represents test's run time.

»®

Failed test.
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GMAIL BUZZ

Test Target: Test targets:
name: //depot/gmail_client_tests name: //depot/buzz_server_tests
name: //depot/gmail_server_tests name: //depot/buzz_client_tests

buzz_client_tests @ail_tlient_teD gmail_server_tests

S—_buzz_client >
youtube_client gmail_client

youtube server

common_collections_util _>
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buzz_client_tests gmail_client_tests gmail_server_tests buzz_server_tests

buzz_client buzz_server

youtube_client gmail_client gmail_server youtube_server

< common_collections_util >
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buzz_client_tests gmail_client_tests gmail_server_tests buzz_server_tests

buzz_client buzz_server

< common_collections_util

youtube_client
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buzz_client_tests gmail_client_tests

7N

youtube_client gmall cllent gmall server youtube server
common_collections_util /

Qmail server t@ buzz_server_tests




A7) BT — FRe il AR AL

Al tests are affected! Both Gmail and Buzz projects need to be updated

Qmail_client_tt@ Qmail_server_t@ @_sewer_t@
[ [ /

N\
/ G

youtube_client gmail_client < youtube_server >

< common_collections_util
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buzz_client_tests gmail_client_tests gmail_server_tests buzz_server_tests

buzz_client buzz_server

youtube_client gmail_client gmail_server youtube_server

common_collections_til
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Only buzz_client_tests are run and
only Buzz project needs to be updated.

N\

youtube_client

gmail_client gmail_server

common_collections_util

buzz_client_tests gmail_client_tests gmail_servergtests

buzz_server

A2

buzz_server_tests

youtube_server



—A'K f\?’_f Jé‘ﬁlﬁﬂf\?””




B YR

Development at the Speed and Scale of Google
— http://www.infog.com/presentations/Development-at-Google

— http://gconsf.com/dl/gcon-sanfran-
2010/slides/AshishKumar DevelopingProductsattheSpeedandSc
aleofGoogle.pdf

Tools for Continuous Integration at Google Scale
— http://www.youtube.com/watch?v=b52aXZ2yi08
Testing at the speed and scale of Google

— http://google-engtools.blogspot.com/2011/06/testing-at-speed-
and-scale-of-google.html

Google's Innovation Factory (and how testing adapts)

— http://googletesting.blogspot.com/2010/04/googles-
innovation-factory-and-how.html

Google Engineering Tools Blog
— http://google-engtools.blogspot.com/
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http://googletesting.blogspot.com/2010/04/googles-innovation-factory-and-how.html
http://googletesting.blogspot.com/2010/04/googles-innovation-factory-and-how.html
http://google-engtools.blogspot.com/

Thanks!
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