How we learned to stop worrying and start deploying
The Netflix API service
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http://www.linkedin.com/in/sangeetanarayanan
http://bit.ly/1wq2kkN

Netflix started out as a DVD rental by mail service in the US.

Optimized using
trial version
www.balesio.com




Watch TV shows & movies
anytime, anywhere.

Plans from $7.99 a month.

Start Your Free Month

-

L 1M >

Watch on your PS3, Wii, Xbox, PC, Mac, Mobile, TV shows & movies streamed Instantly over No commitments, cancel online anytime
Tablet and more. the Intemet

Introduced on-demand video streaming over the internet in 2007
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Global Streaming for Movies and TV Shows

Started expanding the streaming service into international markets a few years after launching in the US
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High Quality Original Content

A NETFLIX ORIGINAL SERIES
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Late 2011/2012 marked a major new strategic focus with foray into the world of original programming
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UNA PRODUCCION ORIGINAL DE NETFLIX

RICKY GER\'AIS
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A NETFLIX 0R|GINAL

ORANGE
i, BLACK

FROM THE CREATOR OF WEEDS

NETFLIX

ORIGINAL

Shows like HoC & Orange have been received with high acclaim; as evidenced by recent Emmy wins. Strategy is to expand internationally and pursue high

quality content to drive engagement and acquisition.
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Over 50 Million Subscribers

Over 40 Countries

Global expansion, high quality originals and personalized content have fueled rapid subscriber growth.
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> 34% of Peak Downstream Traffic in North
America

Rank  Application Share i Application Share
| BitTorrent | 24.53% | 34. Netflix | 31.09%
HTTP 14.27% .19% YouTube 12.28%

1

2

3 | SsL | 6.54% | 1. | HTTP 11.84%
_4 ‘Netﬂix _6.44% 'iTunes |3. _BitTorrent 15.96%
5 YouTube 5.52% SSL A SSL 3.80%
= ] ! !
74
8
9
1

: Skype 2.23% BitTorrent |3 | iTunes | 3.33%
Facebook 2.17% MPEG A MPEG 2.62%
FaceTime 1.50% Facebook Facebook 1.83%

[ | Dropbox | 1.20% | Amazon Video | 1.90% | Amazon Video | 1.82%
|10 | iTunes | 1.15% | Hulu | 1.74% | Hulu | 1.58%
| 64.40% | | 76.24% | | 74.58%

“Jsandvine

Over 2 billion streaming hours a month

Netflix now accounts for over 1/3rd of downstream internet traffic in NA at peak. This number has been in the news a lot lately!
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NETELIX @Windows phone

Eo

And many other brands like these:
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Our members can choose to enjoy our service on over 1000 device types.
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Personalized User Experience

House of Cards - NETELLX
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Edge Engineering operates the services that are the entry point to the personalized discovery and streaming experience for our members.
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Movie Metadata
Personalization

Engine
Movie Ratings

Similar Movies :

Recommendation i
=
;“

A/B Test Engine

This is an extremely high level view of how the Netflix Discovery experience is rendered. APl is the internet facing service that all devices connect to to
provide the user experience. The APl in turn consumes data from several middle-tier services, applies business logic on top of it as needed and provides
an abstraction layer for devices to interact with. The APl in effect, acts as a broker of metadata between services and devices. Put another way, almost all

product functionality flows through the API.
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Role of API

= Enable rapidiinnovation

x Gonduit'formetadata between Devices and
Services

= |[mplements business logic

= Scale with business growth

= Maintain resiliency
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http://goo.gl/VhokZV

Looking at the motivations behind our move towards CD



http://bit.ly/1yOWEjr

PM: When can | get my feature?
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PM: When can | get my feature?

Us: 2 -4 weeks
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PM: When can | get my feature?

Us: 2 -4 weeks - ish...

Optimized using
trial version
www.balesio.com




PM: When can | get my feature?

Us: 2 -4 weeks - ish...
IF all goes well...

We were lacking confidence in our delivery process
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Iy 2 Week release cycle

Created and last modified by Sangeeta Narayanan on Nov 02, 2011
This Is the API Push Calendar for 2011.

PROD Code JIRA Status Cl Lead
Push Freeze Query

2011-01- 2011- API01.11 PUSHED
" 12-28 Push Push delayed to 01/17 because of issues around partner notification

2011 2011- AP101.25  API 01.25 Push Status PUSHED
25 01-11 Push

2011- AP102.08  API 02.08 Push Status PUSHED
01-25 Push

2011- API102.22  API 02.22 Push Status PUSHED
02-08 Push

2011- API103.08 API 03.08 Push Status PUSHED
02-22 Push

2011- Delayed/Combined
03-08 with 3.28 Push

API103.22 API 03.22 Push Status PUSHED
Push Full API push (Was: Off cycle push for Sony Field Test of BIVL 1.5 (BIVL only
changes))

API04.07 PUSHED PUSHED
07 Push Moving to 04.07 to accommodate BIVL US launch 4/4 - 4/6

2011.04.13 API104.13 PUSHED PUSHED
Push Off cycle push for BIVL CA launch (if needed)

2011-04- 2011- AP104.21 PUSHED DELAYED To 4/27 because of AWS outage and lingering issues. Moved to
21 04-05 Push 04.21 to accommodate BIVL CA launch on 4/19
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0 API Server Push Calendar - 2011

Created and last modified by Sangeeta Narayanan on Nov 02, 2011

This is the API Push Calendar for 2011.
PROD Code JIRA Status

Push Freeze Query

2011-01- 2011- API01.11
1 12-28 Push

2011-01- 2011- API01.25  API01.25 Push Status
25 01-11 Push

2011-02- 2011- AP|02.08 AP 02.08 Push Status
08 01-25 Push

2011-02- 2011- AP|02.22 AP 02.22 Push Status
22 02-08 Push

2011-03- 2011- AP|03.08 AP 03.08 Push Status
08 02-22 Push

2011-03- 2011- Delayed/Combined
22 03-08 ith 3.28 Push

2011-03.28 AP|03.22 API 03.22 Push Status
Push

2011-04- 2011- API104.07 PUSHED
07 03-22 Push

2011.04.13 API04.13  PUSHED
Push

2011-04- 2011- API04.21 PUSHED
21 04-05 Push

Push Cl Lead
Lead

Not Quite!

PUSHEI

Pus delayed fp 01/17 because of issues around partner notification

PUSHED
PUSHED
PUSHED

PUSHED

PUSHED

Full API push((Was: Off cycle push for Sony Field Test of BIVL 1.5 (BIVL only

changes))

PUSHED
(Moving to 0407 to accommodate BIVL US launch 4/4 - 4/6

PUSHED

ush for BIVL CA launch (if needed)

To 4/27 because of AWS outage and lingering issues. Moved to
04.21 to accommodate BIVL CA launch on 4/19




Movie Metadata
Personalization
Engine
Movie Ratings
Recommendation
Engine

A/B Test Engine

APl was becoming a bottleneck where functionality would get delayed.
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We had a simple goal.



http://bit.ly/1zmYbAy

What'’s not
working?

Optimized using
trial version
www.balesio.com




Heavy weight Code Management

Patch
Submit
O PROD
s//» 7\\\ I Back Merge
L‘ i W‘ | 9 Clobber Merge
Submit | Testing
Q Y (\/l__7 Push to Prod
= TEST
U Back Merge I
I Code Freeze Code Freeze
I Clobber Merge Clobber Merge
Y DEV
Development

3 long lived branches with code in varying states of release readiness. Lots of manual tracking, merging and co-ordination.
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Slow, non-repeatable builds

Optimized using
trial version
www.balesio.com




Dependency management was hard and contributed to slow, unpredictable builds.
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Slow, unreliable tests
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Lots of manual testing - on device too!
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Manage Cluster of Sequential Auto Scaling Groups
Prepare Automated Deployment

mended nex
2 new group a

#* api Create Next Group 4k Advanced Options

e — Manual

5 veieee

nces grouped by state

“ins i deployments

Aftor launch: (@ Wait for Eureka heaith check pas:

4 Create Next Group api-test-v443
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Push Lead!

Life of push on-call was not fun.
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Requirements for new system

= On-Demand, Rapid Feature Delivery
» |[ntuitive and painless

= Easy recovery from errors

= Insight and Communication

= Balance between Agility & Stability
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http://bit.ly/1E6a9yn

Major releases (MR) every three weeks - dates shared outside the team

Weekly Incremental releases (IR) in between; two IRs per MR cycle




Automate SCM Tasks

Push to Canary

Push to INT
Push to Staging

Push to Prod

Submit
PROD
I Auto Merge
I (Patches) lobber Merge
Submit I

, Y
u T l Auto Merge

Promote Dependencies
(2X/week)

—

AA A

Update b
Dependencies(Daily) |

Eliminated Code Freeze. Engineers were responsible for managing their commits.

Automated code merge tasks
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Automated Dependency Validation

DEV

Update Locked DISCARD
artifactory Dependency Set Dependencies

'

latest.release |———p-| BUild, Unit+ | Integration
Test Test

Dependency Management was creating a lot of churn in our cycle. We built a separate pipeline that resolved the dependency tree, validated it by running

a series of tests and then committed the resolved graph to source. All development is based off that known good set of dependencies until the next run

of that pipeline.
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Test Strategy

Canary
Analysis

User Acceptance Increasing
confidence

Integration Tests

Continuous Integration

Dependency Validations

Local Dev/Test iterations

Worked out a test strategy so effort could be applied at the appropriate level of testing. The idea was to build a series of tests that acted as gates and as

code made its way up the pyramid, our confidence in it would increase.
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#1606 governation_updates

#1605 reduce-person-getvideos-log-warns
#1604 system_properties

1603 system_properties W N nn
WouW RN
#1602 update_mantis_libraryversion2

’ AR ARR B AA RN
P M = ®u
e -
#1601 automerge-prod-to-master I | .
#1600 fix_rest Il I A X o
#1599 automerge-prod-to-master N

-
#1598 fix-tracker-library-governation o € e / s lt ve_s
#1597 pin-mantis-realtimeevents

#1596 ums_alerts
#1595 ums_alerts
1594 ums_alerts
1593 automerge-prod-to-master
#1592 spock-iflix-tests
#1591 ums_alerts
#1590 automerge-prod-to-master
#1589 feature/STR-12153-remove-temporary-workarounds
#1588 membership-status-fix
_ (no failures)
#1587 get_stack_fix
#1586 feature/STR-12140-create-bladerunner-model-for-concurrent

#1585 jsonutility A Upstream Projects

#1584 automerge-prod-to-master

Eliminating non-determinism and shortening runtime is a fundamental requirement. The point to note is that this is an ongoing process; you need to stay

on top of this!
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Improved Result Reporting

Test : com.netflix.atf.api.video.json.CatalogTitles Tests.testEpisodeDetails. 1
Parameters : id=http:/api.netflix.com.
by HFXZ1CKEX9FFMAR
params-_—-(v=2.0. esn= HFXZ1CKEX9FFMAR, debug=true, output=json, country=US}
output=json
country=US
Duration : 11:68:07 - 11:53:07
Assertions
Num Test Result Message
1 assertEquals Expected: 'Episode 2' | Actual: ‘Episode 2"
2 assertEquals Expected: 'Example Show: Ssn 1: Ep 2' | Actual: 'Example Show: Ssn 1: Ep 2'
3 assertEquals Expected: '' | Actual: "'
4 assertEquals Expected: '' | Actual: "'
5 assertEquals Expected: 'Title[titleShort=Example Show: Ssn 1: Ep 2,reqular=Episode 2,episodeShort=,episodeSho
6 assertEquals Expected: 'Episode 2' | Actual: ‘Episode 2'
7 assertNotNull m Assertion Error: sequence is not as expected | Expected: Object to be ‘'NOT NULL' | Actual: ‘null'
T—————

In keeping with the goal of making the system simple and intuitive, we added detailed insights into test results so anyone could quickly root cause failures

and act on them.
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Automated Deployments

» [nternal Environments
= Using Asgard API
» Connected to builds

= Driven from CIl Server

By now, we were operating multiple internal environments and the company was getting ready to bring a new AWS region online. We automated

deployments to all those environments.
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Pipelines

Build Pipeline View: API Test Pipeline

Build Pipeline for API Test deployments
p Configure View

{2 Start Build of Pipeline for API-Test-FMLY

) view/Hide Build Pipeline Icon Legend

»
- o
-
API-Test-FMLY API-InstallRPM- API-NightlyTests-
7777777 #3331 o TestBranch #399 o TestBranch #319
erforce: 1784866 Apr 12,2013 B Apr 12,2013 L4 LI
5:16:37 PM POT 5:47:41 PM POT 6:02:18 PM POT
Duration: 30 min Duration: 14 min Duration: 9 min 18 sec

q

API-SmokeTests-
TestBranch #367
Apr 12,2013
6:01:58 PM POT
Duration: 4 min 9 sec
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And now, we had ourselves a pipeline! In fact, we had 3 - one for each long lived branch.

q

RunAllTests-ECWEB-

T
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Multiple internal

Multiple AWS

A big milestone for the team.
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http://bit.ly/13qrIfw

Equally, if not more important was the change in the team dynamic. There was increased cohesion as people got comfortable with the self-service model

and the idea of sharing ownership.




Aiming Higher
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http://bit.ly/1xJQqjD
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+ Shorter Feedback Loop
7 Increased Confidence

+ Richer Insight & Communication




Atlassian

Increase velocity: Developer workflow

NEtflix BUild LAnguage plugin for Gradle that provides specific functionality for the Netflix environment
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Branching Strategy

Modeled after github-flow

Automated Pull Request Processing

Automated Patch Branching
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http://scottchacon.com/2011/08/31/github-flow.html

master Single long-lived branch
Always deploy-able

Jsmith:

et bobthebuilder:

master-dependency-update

Feature branches
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Melre, Bietitel, Fasiielr & o Mg

+ Shorter Feedback Loop

" Increased Confidence

+ Richer Insight & Communication
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Automated Canary

Analysis F4 | B
i |

.-

~1% Traffic

= Aggregate Health Score

= >1500 metrics

Old Code (Baseline) New Code (Canary)

= Configurable

= Multiple regions

amazon
webservices

Automated Canary Analysis is the arguably the most important tool in our toolkit. We started out small, comparing simple metrics. Then expanded it to

make it a system that generates a health score based on comparisons across 1000s of metrics.
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NETELLX Canary Report

Canary Score: 87% '/

Date: Mon Jul 28 23:06:01 GMT 2014 (Start: -1h)
Region: eu-west-1.prod

Canary:

Version: api-4.963-h1536.a0b5f71/EDGE-Master-Family-Build/1536

Details Summary Cold Metrics Nodata Metrics Hot Metrics Ok Metrics

» METRIC GROUPS

Group Lower Upper Ratio Score State
System 0.83 1.17 1.08 79%

Request 0.85 1.15 0.97 91% =3
Dependency 0.92 1.08 1.06 98% m
Other 0.88 1.12 1.07 83%

Untagged 0.90 1.10 0.95 100% =

» METRIC STATES

State Count Percentage

Canary reports are generated at periodic intervals and emailed to the team. They are also available off the dashboard. The report shows an overall confidence score of

the readiness of that build. This one didn’t do very well.
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NETELTX Canary Report

Canary Score: 87%

Date: Mon Jul 28 23:06:01 GMT 2014 (Start: -1h)

Region: eu-west-1.prod

Canary:

Version: api-4.963-h1536.a0b5f71/EDGE-Master-Family-Build/1536

Details Summary Cold Metrics Nodata Metrics Hot Metrics Ok Metrics

9 system metrics

Name State Ratio Lower Upper Average

© _OpenFileDescriptorCount m 1.2005 0.8 1.2 10227.2213
© ParNew_CollectionCount CEd 12024 08 1.2 0.4605
AtlasPlugin_MetricCount m 1.0409 0.98 1.02 23779.3123

9 dependency metrics

Details of the problematic metrics that contributed to the poor canary score.
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ENDPOINTS SERVICE LAYER DELIVERY

ENVIRONMENTS

DEPLOYMENTS

Developer Canaries
(dynamically provisioned)

developer eoceoe

# o Date Build
1093 Oct 27 14:56 <
1092 Oct 23 15:15 <
1091 Oct 16 23:43 @
1090 Oct 16 23:20 <
1089 Oct 16 10:38 <
1088 Oct 15 12:21 (%]
1087 Oct 6 16:14 <
1086 Oct 521:10 <
1085 Oct 519:10 <

&, api
 gre

S Pre
ack

&, prc
& Pre
&, Pin
S Pre
a, ST
s

&, ST

Source

CANARIES TRIGGERS

Committer(s)

Bake

(<

(<

€

¢

(<

(<

Patch
Server

L

@ ¢

(<

(<

¢

(<

EDGE Server

Smoke
Tests

[x}
4
L
-

05

Canary
Push

@ 9%

& 9%

& 99%

@ 94%




ENDPOINTS SERVICE LAYER DELIVERY ENVIRONMENTS DEPLOYMENTS CANARIES TRIGGERS EDGE Server

depen dency EDGE-Dependency-Update-Family-Build

# N Date Build Source Committer(s) Bake :::::r STr::‘kse C:::':y
718 Oct 27 17:00 < &, master-dependency-update < < < @ 94%
717 Oct 27 12:00 < &, master-dependency-update < < < @ 97%
716 Oct 26 23:07 » @ &, master-dependency-update < 0
715 Oct 26 17:00 [x} &, master-dependency-update
714 Oct 25 17:00 0 &, master-dependency-update
713 Oct 24 17:00 o &, master-dependency-update
712 Oct 24 13:01 < &, master-dependency-update < < < 87%
71 Oct 23 17:00 < &, master-dependency-update < < < 96%
710 Oct 23 14:11 < &, master-dependency-update < V] <

Dependency Validation Cana
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ENDPOINTS SERVICE LAYER DELIVERY ENVIRONMENTS DEPLOYMENTS CANARIES TRIGGERS EDGE Server

DELIVERY DELIVERY PIPELINE (Builds View)
£ Table View 38 Workflow V
Branches View

Builds View Search: Today Last Week Last Month
Commits View
FUNCTIONAL TESTING Patch Server &
Known Test Issues Build 2071 & ot 27 21:38
master
source : master-dependency-upd EDGE-Master-Family-Build Smoke Tests Int Push @
ate ) a et 27 15:03 ot 27 22:00
) Bake %
Bake &
Build 2070 & ot 27 20:58
master EDGE-Master-Family-Build Smoke Tests Int Push &
source : fix-oauth-login e
Patch Server (%
Build 718 & 127 17:09
dependency EDGE-Dependency-Update-Famil Smoke Tests
source y-Build e
Not intended for deployment

Bake &

Build 1093 &
developer EDGE-Developer-Branch-Build Smoke Tests ) 2

Not deployable; failed tests

vatcn Server g

Build 717 & 2712:08
dependency EDGE-Dependency-Update-Famil Smoke Tests &
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Hands'Free Production Depldyments

Optimized using
trial version
www.balesio.com



http://bit.ly/1wQ8fPQ

Red/Black Deployments
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Production Traffic

Old Code
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Production Traffic

Old Code New Code

amazon
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Old Code New Code

amazon
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Summary: prod.us-east-1 -

in production fleet

Check time: 2014-10- Environment: prod
Time of alert: 2014-10 Region: us-east-1

Match set:
Incident Key: email,

Description / Instructions Helpful Dashboards

Related Links
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Overview| Dependencies | Endpoints | Outlier Nodes | Blackbox

APIHTTP (rps) &= @ EPIC Dependencies;
Linear Power Log 1w 5d 3d 24h 12h 6h 3h 1h GETSUB!
4

AR NI A AR AR IR RARAT N ARAN

Latency (ms average of last minute) «= & EPIC
- Linear Power Log 1w 5d 3d 24h 12h th

AN A
—— ¥

Instances &= & EPIC
Linear Power Log 1w 5d 3d 24h 12h

We can see an outage in real time - the no. of 5XX errors & latency spiked during the incident. This data is being streamed by hundreds of servers, aggregated using Turbine and streamed to the dashboard.
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Feature Rollback

Fast Properties for api

23 Refresh + Create New Fast Property Show 50 4 entries Search: EDGE-

Property Value Env Region Stack Additional Scope Expiration

com.netflix.api.feature. EDGE- ON test
103.enabled

com.netflix.api.feature. EDGE-
1060.enabled

com.netflix.api.feature. EDGE-
1135.enabled

com.netflix.api.feature. EDGE-
1135.enabled

com.netflix.api.feature. EDGE-
1200.enabled

com.netflix.api.feature. EDGE-
1214.enabled

« Edge Services

4 Default Kids

com.netflix.api.feature. EDGE-
1493.enabled

com.netflix.api.feature. EDGE-
1494.enabled

Dynamic configuration using Archaius allows features to be toggled dynamically. If newly introduced feature proves to be problematic, turning it off is an easy way to
restore system health. Archaius is a set of config mgmt APIs based on Apache Common Config lib. This allows configuration changes to be propagated in a matter of
minutes; at runtime without requiring app downtime. Configuration properties are multi-dimensional and context aware so their scope can be applied to a specific
context e.g. env = Test/Staging/Production or region=us-east/us-west/eu-west etc.
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Full Rollback

ENDPOINTS SERVICE LAYER DELIVERY ENVIRONMENTS DEPLOYMENTS CANARIES TRIGGERS EDGE Server

TRIGGER / SCHEDULE PUSH

Schedule

PUSH ROLLBACK

Environment : | prod v Group Environment Status Date Build Requestor Details
prod (us east) Fri, Oct E
prod (us west 2) & prod 24 \
il ]
prod (eu) (us east) 10:00 Family
PDT E
User :
Fri, Oct E
. % prod 24 A
- PROD **
(us west 2) 10:00 f y B
POT Build-2066
Fri, Oct EDGE
& prod 24 Master
(eu) 16:15 Fa
E

PDT

In the event that a newly deployed version of the software proves to be problematic, the system can be rolled back to the previous version. The old cluster is kept alive
for a few hours so the automation knows what to roll back to. Because of our extensive use of autoscaling, provisioning the clusters accurately is tricky; and having to do
it manually across three regions would make rollbacks slow and leave them to prone to error. Even though rollbacks are rare, the cost of getting it wrong is too high.
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Melre, Bietitel, Fasiielr & o Mg

3 Shorter Feedback Loop

i+ Increased Confidence

° Richer Insight & Communication




ENDPOINTS SERVICE LAYER DELIVERY ENVIRONMENTS DEPLOYMENTS CANARIES TRIGGERS EDGE Server

-

Auto Canary And Prod Push Events Next Auto Canary And Prod Push : Oct 28 17:00 PDT Show All Events Show Trigger
Start
Time Status Committer(s) Details

Build : EDGE-Master-Family-Build-2069 | 8commit(s) | Libraries: Upgraded:71 || Source & Library Diff
3 ] ils
Oct 27 Prod Deployments Schedule : [is-west-2: Oct 28 10:00 PDT eu-west-1: Oct 28 15:00 PDT us-east-1: Oct 28 10:00 PDT

17:00 Build Promotions
PoT =
Skt @ | oo @ | Peichernr @ | SmokaTous @ | ot mh @ | Autoprockush Conery © 96%
Build : EDGE-Master-Family-Build-2069 Libraries

Date : Oct 24 15:01:14

Artifact : api_4.1439-h2069.a72afal_all.deb

AMI(s) : [ami-0434b26c (us-east-1), ami-aB9039df (eu-west-1), ami-d3aBe6e3 (us-west-2)]
Duration : 6 minutes

Production Deployments Pull Request Idf 2572

Group  Environment  Status Date Build EDGE-2345 -
EDGE-2345 - .
Fri, EDGE- autoprodpush EDGE-Master-Family-Build-2069 5:13 m
Oct Master-
#; prod [ oepLoven [EPYS Family- Details [
bmensh 1000 Build-
PDT 2066
Fri, EDGE-
Oct Master-
prop | %% Prod [ pePLOYED TN Family- Details @
(us west 2)
10:00 Build-
PDT 2066
Fri, EDGE-
Oct Master-
i prod [ bEpLOYED RPN Family- Details M@
o 16:15 Build-
PDT 2066

edgecenter.netflix.com/2

Dashboard shows the status of current and upcoming deployments, builds and associated artifacts. Diff reports for source and libraries help identify

contents of the build.
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ENDPOINTS SERVICE LAYER DELIVERY ENVIRONMENTS DEPLOYMENTS CANARIES TRIGGERS EDGE Server

Known Test Issues

Prod Prod Prod
" Date ¥ Buid Source Committeris)  Bake £otch  Smoke | Int | Canary Push  Push  Push
(us-east-1)  (eu) (us-west-2)
Aug 189 & (_;,., dynamic-new-episode-ba 9 9 9 9
ging
> 2, bugfix/STR-12072-serializ .
e 2 e-text_stream_index-data A @ @ @
2, automerge-prod-to-maste
Aug 1637 @ 2 < < < <
2 bugfix/fix_APIMediaAttrib
Aug 163 & ute_Decoding_for_APlAudioCh 9 9 @ ()
annels
e 2, mediaroom-profile-manag
Aug 1635 & S " @ @ @
- &, mediaroom-profile-manag )
Aug 1634 @ it
Aug 1633 & 2 nicobar-primer-bootstrap ) )
Aug 1832 @ &, nicobar-primer-bootstrap
- &, feature/STR-12065-add-te p o p
Aug %1 @ Xt_stream_index-attribute @ © @ <@
" &, mediaroom-profile-manag
Aug 1630 & el " @ () < ')
» -edit-ee3986d74
Asg 1820 & 2 " 9 ¢ @ @
g o @ 2 automerge-prod-to-maste P P P P
" &, mediaroom-profile-manag
Aug 1627 & Ll " @ 9 @ 9
— —_— -
R mediaroom-profile-manag
I Aug 1625 & et i @ @ 9@ O O% @ @ @
Aug 1624 & a, rebuild ) ) 9 o
Aug 1628 @ 2, cargo-console-logging
Aug 162 & &, composite_hook_init_fix () (] (7] o
Aug 1621 & 2, composite_hook_init_fix (V) [x]
Aug 1820 & &, runScript-post-string (V] @ ) <
Aug 1619 & 2, update-email-consent " @ < 9 9 o
. -edit-95b257¢cc74
Aug 1618 & o i &% & & (/]

Different views of the data are available. This is a build that passed through all the stages successfully; including the canary.
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[EDGE Server] Build EDGE-Master-Family-Build-2052 scheduled for =
production push - netflix.com

‘@netflix.com LN v
to -

Deployment of build EDGE-Master-Family-Build-2052 is scheduled for following
environments:

Environment : prod (us east)
Scheduled Time : Oct 22 11:46 PDT QHipChat

Environment : prod (us west 2)
Scheduled Time : Oct 22 11:46 PDT

EDGE Services
8d

. flix.
Environment : prod (eu) retflix.com

Scheduled Time : Oct 22 15:00 PDT
ratflix.com

Check status in EdgeCenter

Build : EDGE-Master-Family-Build-2052 Sases
Build Promotions : Autoprodpush Canary (HEALTHY, 99) m
etflix.com

(HEALTHY), Bake (HEALTHY), Patch Server (HEALTHY)
Committers : ' o -

retflix.com

retflix.com,

Changes : 40 commit(s)

Committers and On-Calls are notified when a build is scheduled for deployment so they can be available if needed.
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View

ENDPOINTS

SERVICE LAYER DELIVERY ENVIRONMENTS

ENVIRONMENTS

CANARY

|nt (US east) 3 Instances

api-int
test, us-east-1

api-int-v157 (3)

EDGE-Master-Family-Build-2102 (ami-64ae210c)
Instances : UP (3)
Created : Nov 3 10:42:39

|nt (eu) 3 Instances

api-int
test, eu-west-1

api-int-va27 (3)

EDGE-Master-Family-Build-2102 (ami-44ab0133)
Instances : UP (3)
Created : Nov 3 10:42:40

DEPLOYMENTS CANARIES TRIGGERS EDGE Server

PROD

PROD_MISC m TEST Cl = List View @

|nt (US WeSt) 3 Instances

api-int
test, us-west-2

api-int-v962 (3)

EDGE-Master-Family-Build-2102 (ami-0d59113d)
Instances : UP (3)
Created : Nov 3 10:42:45




API Server Deployment Velocity

Deployments & Rollbacks/week M #Deployments
since Oct 2012
#Rollbacks

I IJ"I.‘. ..l'.‘l .‘I.;II II II.‘L :‘IA.‘!

The current state is that we deploy ~3 times/week on average. Additionally, deployments can be triggered on demand.
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Take-aways

= Build Agility into Architecture
= Embrace Change; Don’t Fight it!
= Failure is inevitable

= [nsight is key

Examples of building agility - cloud-native, loosely coupled microservices, distributed data stores, dynamic configuration using Archaius provides
ability to effect changes in the behavior of our deployed services dynamically

Embrace change - dependencies will change; everyone is evolving and moving fast. Best to get ahead of it rather than try and fight it

Failure is inevitable; re-assess balance of investment between preventing failure and rapid recovery + impact mitigation

Insight - not just operational(that’s a given!), but engineering too. It becomes key when responsibility is shared.
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»
What’s Next \
4

2

= “Tiered” Canary Analysis
» Failure Injection Testing SSSS

= Throughput Trending
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http://goo.gl/zjiV6W

Culture

& ‘\

Good architectural practices, automation & tooling and deep insight into our systems allow us to operate resilient systems and go fast at scale. But the key piece that

brings it all together and completes the picture is our culture.
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http://goo.gl/7l7xkM

Freedom and Responsibility

Culture is based on the principles of Freedom and Responsibility.
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Employees have the freedom to make decisions and act on them as it pertains to their daily activities. The counterbalance is the responsibility they assume for the
implications of their actions. Management's job is to set the appropriate context so employees have all the information they need to make the right decisions and

judgement calls. This fosters a blameless culture where people feel empowered to take risks.
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NETELX |E)SS Netflix Open Source Software Center

Repositories Powered By NetfiixOSS

40 public repos

Our Repositories EEE Thumbnail View g List View s e
Availability
HYSTRIX SIMIANARMY TURBINE

Cloud Management

ASGARD FRIGGA GLISTEN

7

J
e,

Y .4

Visit our github site and techblog for information and details about interesting topics related to distributed systems,
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http://netflix.github.io/
http://techblog.netflix.com

How we leamed to stop wormying and start deploying

[/ 2
i —
(FAEIATT 3 y BB

Thank You!
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http://www.linkedin.com/in/sangeetanarayanan
http://bit.ly/1wq2kkN

