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DEPLOY LIKE A BOSS

THE JOURNEY FROM 2 SERVERS TO 20,000
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UBER TECHNOLOGIES, INC

« 311 Cities
« 57 Countries
- 1000000+ Rides per Day

» 300+ Services

» 2500 servers per DC

. 2-4 Datacenters (ABS)

- 10's of deployments per day
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1.history | grep scp
2.tar zcvf - proj/ | ssh user@server "cat > /var/www/proj.tgz && tar xfz proj.tgz && /etc/init.d/project restart"”

3.rsync -avz proj user@server:/var/www/ && ssh user@server /etc/init.d/project restart

- Not atomic

- Performance impact during deploy
- No load balancer management

- Brittle

« We don't care about any of the drawbacks vyet.
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ITHE MIDDLE AGES

'GOOD ENOUGH FOR WAY TOO LONG




MIDDLE-STAG

Capistrano, Fabric
Convenience wrappers for shell scripts.

Encapsulate most of the SSH complexity.

Build Code
- Sync to deploy targets
- Take target out of LB
- Shutdown app
Swap symlink
 Start app up
Healthchecks, Warmup
Put target back into LB

Move onto next host

l ' o Z SECTION LOREM IPSUM DOLOR
UBER KEYNOTE TEMPLATE

LOYM

MARCH 1, 2015

“NT SYSTEMS

bigo@bigo-proforce/~$% cat deploy.rb

set :application, "uber”

set :scm, :git

set :repository, "git@git.uber.com:/proj.git"”
set :user, "uber”

role :app, "serverl"”, "server2", "server3"

set :deploy to, "/var/www/"

namespace :deploy do
task :restart, :roles => :app do
run "/etc/init.d/proj restart”
end

end

bigo@bigo-proforce/~$ cap deploy
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MIDDLE-STAG

JEPLOYM

« (Open-source libraries
« Lots of recipes out there for special cases

- Realistically, good enough for tens of servers

« Not g00d enough for hundreds of servers.
« Still essentially utilizing tar-scp pipeline
« Though you can extend away from that (git

oll]

« Poor support for multi-user environments (N0 C

“NT SYSTEMS

from deploy target hosts)
eploy lock)
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ASIDE:
SUILD DISTRIBUTIOI\

MOVING BITS FROM A ->




SUILD DISTRIBUTION

« FEarly systems almost always just consist of tar-scp or equivalent

« Single build+distribute server
« SPOF, slow (good way to overload a rack switch and cause a packet storm)

« Tiered....rsync hosts )
« HDFS or equivalent distributed filesystems
« BitTorrent
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RA DEPLOYMENT SYSTEMS

MODERN

Earlier systems were all push based.
« When scaling, active O(1) -> O(n) work where n scales with traffic tends to go sideways.
Consistency issues when servers are Inaccessible.

Pull ("poll") based model.

« Leaf nodes (app servers) contact deploy master, rather than the other way around.
« (oal-based - the hard work happens on the app servers.
 Database-driven server lists.
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production, rack001, serviceA, serviceB

production, rack001, serviceA

production, rack001, serviceB

production, rack002, serviceA

rack002
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JEPLOY A
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Coordinator in each datacenter.
Worker on each deploy target.

Workers poll Coordinator for target state.

Coordinator has a priori concep
procedure, according to hardwa

and deployment policy.

narallel.

Deployment policy IS cL
things like stuck machines.

ntermediate Coorc
orimary: multiple c
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J)EPLAY TOUR

SERVICES

< api

Name -~ Kind Instances
api-config Static —
@ realtime-api-spec Static —

o 2 SECTION LOREM IPSUM DOLOR MARCH 1, 2015
UBER KEYNOTE TEMPLATE

Revision

Multiple
68edeb4d

f54a7eb

Multiple

Q) ¢« 1 2

Build Date

Multiple
2015-05-11 04:40Z

2015-05-06 19:51Z

Multiple

Status

Started
Deployed
Deployed

Started
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JDEPLOY TOUR

SERVICE | API

DEPLOYMENT PIPELINES BUILDS TASKS EVENTS CONFIGURATION STATS

{ canary W ‘ production ’

ACTIVE REVISION BUILD DATE
STATE

deployed/another/2015-05-11T04-  2015-05-11
canary P OYEy5 89 5-g574185a gyag. . Plaried

DEPLOYMENT

sen | | reset | DR Fter.. ¢ 12 3

Host ~ Pipeline = Type Status Revision - State Messages -

adhoc03-sjc1 usi adhoc . deployed/another/2015-05- Started
11T04-42-59-5-g574185a

adhoc04-sjc1 usi adhoc . deployed/another/2015-05- Started
11T04-42-59-5-g574185a

adhoc05-sjc1 usi adhoc . deployed/another/2015-05- Started
11T04-42-59-5-g574185a

adhoc06-sjc1 usi adhoc . deployed/another/2015-05- Started

11T04-42-59-5-g574185a
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Build api

Source

© Browse recent Git history
) Enter Git ref

Git History
Filter...

Ref Date ~

cb44c12  2015-05-11 03:46Z
6e74220  2015-05-11 03:46Z
f3b4125 2015-05-10 22:09Z
a663f96 2015-05-10 22:09Z

—~ -~ — —— 4 am am am am a— —

Build Description

JDEPLOY TOUR

© Commits

Title

update user import/export flow

narrow web_login to allowed services; disable i...

Make populous mapping store case insensitive

Ensure rewards list on payment profile view is ...
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Coordinator only does passive work - responding to requests - in O(n) of # of Workers.

High-level fault detection and rollback triggers

CLOY

Offloads most of the work to the Workers.

Static server pools!

Dep
Dep

oyment relies on the static mapping o

" service -> server.

oys must be windowed rather than fu

| red/black.
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e ..Iesource management engine.
« ..pluggable conduit for scheduling tasks against server resources.

« "_distributed systems kernel"
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 Slave makes resource offer
to the Master ("l have 22
CPUs and 32GB of RAM
avallable").

« Master sends offer to Its
frameworks.

» Framework accepts portion
of offer and Iinforms master
("Take 1 CPU and 64MB of

RAM and run yes ).

« Next slave resource offer
takes decremented
resources Into account.
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« "A cluster-wide Init and control system
for services in cgroups or Docker
containers”

« Built-in support for various deployment
nolicies, healthchecks, automated
rollbacks.

« Rich constraint system:
« "distribute app across racks"
« N0 more than one instance per server

- "only deploy to machines with kernel
version > 3.13"

l ' o Z SECTION LOREM IPSUM DOLOR MARCH 1, 2015
UBER KEYNOTE TEMPLATE

D MARATHON

New Application

D

/waste_electricity

CPUs

Disk Space (MB)

Instances

300

Optional Settings

Command

yes
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-505 AND MARATHON AND UD

Beautiful interface for kicking off builds.
Authentication and Authorization support.
Coordination across multiple datacenters.
Higher-order healthchecking/rollback functionality.

HA masters with ZK coordination already bullt for us.
« Shifts focus from instances to clusters.

« Homogenizes cluster resources - "se
« Rich features around resource distri

rver' no longer the basic unit of organization.

oution.

CLOY
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e (CEroups anc
« fine-grainec
« 200d proxy for scaling decisions

SOS/MARATHON/UDEPLOY AUTOSCALINC

« Mesos+Marathon helps us solve the "doing the work" part of scaling.
« We let the software handle all the placement questions.

Docker containers deployed under Mesos
CPU utilization metrics for each service instance

OOOOOOOOOOOOOOOOOOOOOO
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RAMEWORKS

- Task Schedulers

 Aurora, Marathon, Hadoop, Spark, Storm, Chronos
« LOtS more

- HDFS, Mysos, Cassandra, HyperTable

» ElasticSearch

- Jenkins

-  MPI, Chapel

Mesosphere plug!




THE LONG JOURNEY

 Start from simple shell pipelines
« Advance to Capistrano/Fabric-type DSLS
 Invert control flow once scale Is achieved

« ADstract

away individual servers at even

larger scale

« Along tr

distribu

e way, higher-availability code

tion models

Go forth and Deploy like an Evil GenJus.

OOOOOOOOOOOOOOOOOOOOOO
EEEEEEEEEEEEEEEEEEE
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Questions?

Please remember to evaluate via the GOTO
Guide App
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