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The DevOps Enabler



Happy families are all alike

every unhappy family is
unhappy in its own way.
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Lead Time for Change
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© Monolithic App

—_ A

e Minimal Moving
| well-understood . ;
; . g 5 Parts
- Management Primitives




New and Complicated Too many
Management Primitves ~~ Moving Parts
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Deploy Code at
3 AM to Production
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Implications for DevOps

If all of this speculation turns out to be correct, and the O-Ring Theory
does indeed apply to DevOps pipelines, then there are some interesting
consequences:

nutput dramatically. It s n-::ut cnough to be good in one or two areas and
mediocre everywhere else, you need to be good (or great) across the
board.

pcrforin each stage of y yc-ur Dchps plpehnc] quickly compound to
make very large differences between the performance of the best-in-
class and the rest.(Two orders of magnitude perhaps, as seen in the
data from the State of DevOps Practice Survey?).

The better you already are, the more value you get from improving your
weaknesses. Conversely, if you're fairly poor across the board, you

Adrian Colyer

won't get as high a return on investment on an improvement in one
specific area as a company with a higher overall level would. These
forces tend to lead to ‘skill-matching’ — fairly uniform levels of
performance across the board in the various steps of a DevOps pipeline
for a given organisation.




|
Implications for DevOps
- I If all of this speculation turns out to be correct, and the O-Ring Theory
does indeed apply to DevOps pipelines, then there are some interesting

consequences:

A single weak link in your DevOps pipeline brings down your overall

|
output dramatically. It’s not enough to be good in one or two areas and
O -ecgnmes_ mediocre everywhere else, you need to be good (or great) across the
board.

Small differences in quality (i.e, in how quickly and accurately you
perform each stage of your DevOps pipeline) quickly compound to

make very large differences between the performance of the best-in-
class and the rest.(Two orders of magnitude perhaps, as seen in the
data from the State of DevOps Practice Survey?).

The better you already are, the more value you get from improving your
weaknesses. Conversely, if you're fairly poor across the board, you

won't get as high a return on investment on an improvement in one

specific area as a company with a higher overall level would. These
forces tend to lead to ‘skill-matching’ — fairly uniform levels of
performance across the board in the various steps of a DevOps pipeline

for a given organisation.
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Disposable Apps
Measure and Log Developer
everything Productivity
tenets
Automate Service Shared Multi-tenant

management primitives Infrastructure and Tooling



Reverse Conway
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O-ring theory of
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GRAVITY

Service Delivery Platform

The building blocks for building reliable software at scale



Build Process

Docker Image Deploy Preparation

DNS Update
Deployment

Manifest

Load Balancer Reload




Logging Dashboard Notification

Build Process

DNS Update

Load Balancer Reload



q "instances": "$runtime:instances$",
' "EDUS": 2r

MARATHON “"mem": 4096,

"disk": @,

"ports": ["$serviceport:tomcat$"],
Iiexecutn rII : IIII'I

"constraints": [],

“storeUrls": [].

"backoffS

"labels":

el One Deployment
it Manifest
e to rule them all

“"USER": “:hu11d USEF}",

"HAPROXY_@_VHOST": “<runtime:env=>.<domain:name>",
"HAPROXY_O_STICKY" : "true",

"HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",
"HAPROXY_DEPLOYMENT_GROUP": "<build:project>-<runtime:env>",
"HAPROXY_APP_ID": "<build:project>-<runtime:env>"



"instances": "$runtime:instances$",
||cpu5|| . 2'

"mem": 4096,

"disk": 0,

i".”7

MARATHON

"ports": ["$serviceport:tomcat$"],

Ilexecutu rll: IIIIr

"constraints": [],

"storeUrls": [],

“"requirePorts": false,

"backoffSeconds": 1,

"labels": {
"HAPROXY_@_GROUP": "external",

"ENV": "<runtime:env>",
"COMMIT": "<build:commit>",
"BRANCH": "<build:branch=",
"BUILD_ID": “<build:id>",
"DEPLOYID": "<build:deployId>",|
"PROJECT": "<build:project>",
"TRIGGERED_BY": "<build:triggeredBy>",
"JOB_NAME": "<build:jobName>",
"USER": "<build:user>",
"HAPROXY_@_VHOST": "<runtime:env>.<domain:name>",
"HAPROXY @ STICKY" : "true",
"HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",
"HAPROXY_DEPLOYMENT_GROUP": "<build:project>-<runtime:env>",
"HAPROXY_APP_ID": "<build:project>-<runtime:env>"




Deployment
Manifest

:"instances": "$runtime:instances$",

i “cpus®: 2,

© "mem": 4096,

. "disk": o,

: "ports": [“"$serviceport:tomcats"],

B exXecutor= sy

: "constraints": [], '

: "storeUrls": [1,

© "requirePorts": false, MARATHON

. "backoffSeconds": 1,

© "labels": {

"HAPROXY_@_GROUP": “external",

"ENV": "<runtime:env>",

"COMMIT": "<build:commit>",

"BRANCH": "<build:branch>",
“BUILD_ID": “<build:id>",

“DEPLOYID": "<build:deployId>",|
"PROJECT": "<build:project>",
"TRIGGERED_BY": "<build:triggeredBy>",
"JOB_NAME": "<build:jobName>",

"USER": "<build:user>",
"HAPROXY_@_VHOST": "<runtime:env>.<domain:name>",
"HAPROXY_@_STICKY" : “true",
"HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",
"HAPROXY_DEPLOYMENT_GROUP": "<build:project>-<runtime:env>",
"HAPROXY_APP_ID": "<build:project>-<runtime:env>"

Template

"${id?}

${user?}
${image_tag?}
${image?}
1 ${commit_hash?}
: ${branch?}
By: ${build_user?}
: ${project_name?}
21 ${builder?}
${deploy_id?}
${registy_url?}

${Env?}
- ${app count?}
. ${bluegreen_altport?}
- ${pruject name?}




instances
"cpus": 2,
"mem": 4096,
"disk": @,

“ports": ["$serviceport:tomcat$"],

“executor®: ",

“constraints": [],

“storeUrls": [],

"requirePorts": false,

“backoffSeconds": 1,

"labels": {
"HAPROXY_@_GROUP": “external",
"ENV": "<runtime:env>",
"COMMIT": "<build:commit>",
"BRANCH": “<build:branch>",
YBUILD_ID": “<build:id>",
"DEPLOYID": "<build:deployId>",|
"PROJECT": "<build:project>",

"TRIGGERED_BY": "<build:triggeredBy>",

"JOB NAME"' "<build:jobName>",
"USER" : "<build:user>",

$runtime:instances$",

MARATHON

"HAPROXY_B_VHOST": "<runtime:env>.<domain:name>",

"HAPROXY_0_STICKY" : "true",

"HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",

"HAPROXY_DEPLOYMENT_GROUP"
"HAPROXY_APP_ID":

: "backoffSeconds": 1
: "labels": {
"HAPROXY_B_GROUP": "external",
UENV": “<runtine ",
"COMMIT": "<build: cummlt)"
"BRANCH": "<bui
"BUILD_ID": "<build:ic:
“DEPLOYID": “<tuild: dep'luylnb" |
“PROJECT": "<build:project>",
"TRIGGERED_BY": "<build:triggeredBy>",
"JOB_NAME": "<build:jobName>",

'

“USER": "<build:users”,

“HAPROXY_@_VHOST": <runt1me:env>.<dnmain:name>",
""HAPROXY_O_STICKY" : “true",

“HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",
“HAPROXY_DEPLOYMENT_GROUP": "<build:project>~<runtime: env>", X
"HAPROXY_APP_ID": "<build:project>-<runtime:env>" b

. "backoffSeconds": 1,
: "labels": {

<build:project>-<runtime:env>",
"<build:project>-<runtime:env>"

"HAPROXY_6_GROUP": “external”,
VENU": "<runtime:envs",
"COMMIT"
"BRANCH'
"BUILD_ID": "<build:id>",

“DEPLOYID": "<build:deployld>",

"PROJECT": "<build:project>",

"TRIGGERED_BY": "<build:triggeredBy>",

"JOB_NAME": "<build:jobName>*,

“USER": “<build:user>",

"HAPROXY_@_VHOST": "<runtine:envs  <donain: name>",
"HAPRUXYU STICKY" & "true",
"HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",
"HAPROXY_DEPLOYMENT_GROUP": “<build:project>-<runtime:env>",
"HAPROXY_APP_ID": "<build:project>-<runtine:env>"

!

louitld:

nc

id: ${id7}

${env?}

${user?}
${image_tag?}
${image?}

${commit_hash?}
${branch?}
${build_user?}
${prn; ect_name?}
${builder?}

${deploy_id?}

: ${registy_url?}

${app_count?}

ort: ${bluegreen_altport?}
${pr019ct name?}

"hackvﬁSecund;": 1,
+ "labels":

"HAPROXY_0_ GRDUP" "external,

ENYY

"'COMM:
"'BRANCH" i

"BUILD_ID": "<hu11d ",

“DEPLOYID": “<build: deplnyId)" |

"PROJECT": "<build:project>",

“TRIGGERED_BY": “<build:triggereddy>",

”JOB_NME“: “<build:jubNam»",

"USER": "<build:users",

""HAPROXY_0_VHOST": “<runtine:env>, <gonain: name>",
'HAPROXV 0_STICKY" : "true",

“HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",

"“HAPROXY_DEPLOYMENT_GROUP": "<build:project>-<runtime:env>",

"HAPROXY_APP_ID"! "<build:project>-<runtime:env>"

": "<puild:id>",
“<huild:deployld>" |

“PROJECT": “<build:project>",

"TRIGGERED_BY": "<build:triggeredBy>",

“JOB_NAME": "<build:jobName>",

USER": “<build: user>",

“HAPROXY_@_VHOST": <runtime:env>.<dnmain:name>",

""HAPROXY_O_STICKY" : “true",

“HAPROXY_DEPLOYMENT_ALT_PORT": "<runtime:altserviceport>",

“HAPROXY_DEPLOYMENT_GROUP": "<build:project>~<runtime: env>", X

"HAPROXY_APP_ID": "<build:project>-<runtime:env>" b




Control
Control

Marathon

disabled
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Deployment



Deploy when
WELGE




jenkins £oT 455 P

Order-Front-Devint-Docker-Build - #197 Success after 31 sec (Open)
Building revision 29812 at branch trunk .
Initiated by user kimsj .

Marathon Event Bot o071 455 pn

- |_.|FJ
- Deployment info

The deployment of /pc-order-front-dev/logs/kibana triggered the following steps:
1. RestartApplication

USER : kimsj

BUILD_ID : 197

ENV : dev




Groups

forder-api-stage

/pc-order-front-stage

/pe-order-front-prod

server-green
Deployed Date : 2016-11-10T04:31:18.997Z

Basic Information Service Location

Metadata based Rollback

. Comprehensive Health
. Check uses Service
' Discovery

Supports Multiple Data
. Centers / Platform
- Regions

MARATHON

HAPROXY

Common API for 5
. Developers for integration
- with Cl Server :



High-performing IT organizations

State Of report experiencing:
DevOps Report

g
%)

200x| | 24X

200x more frequent 24x faster
deployments recovery from failures

3X

2,000X

G
¢

3x lower 2,555x shorter lead
change failure rate times



Marathon
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failed_health_check_event
deployment_success
deployment_failed

deployment_step failure

\

Metrics
Collector

v

Timeseries
DB




Devopas Metrica

{0 - BEBOderSystemMetics- = © B @& < ZoomOuwt > O Thisyear

Deployment Success Deployment Step Failure Deployment Failed Deployment Avg Time

3 0 0 no valuew.

DEV
Deployment Success Deployment Step Failure Deployment Failed Deployment Avg Time
113 30 30 Twi
.Il III II
DEVINT
Deployment Success Deployment Step Failure Deployment Failed Deployment Avg Time

100 20 20 32



Container Platform Stack Service Service
Monitoring Latency | Tracing

Service Monitoring (container,
non-container)

Hardware Monitoring (VM,
Physical Machine)




APM
LACOUTER PINPOINT

Container Platform Stack : :
. Service | Service
Monitoring

9 Latency | Tracing

WSS Service Monitoring
(container, non-container)

Hardware Monitoring (VM,
Physical Machine)



Status

Number of Hosts: 39

T @ @& ¢ ® & ® & @

=)

2 @ ¢ O

% Cpu “%Mem

Any Led ~  All Host Groups = | Find hosts..

Status

13 out of 14 services are available, 1 not
monitored

14 out of 15 services are available, 1 not
monitored

11 out of 12 services are available, 1 not
monitored

11 out of 12 services are available, 1 not
maonitored

All 4 services are available
All 4 services are available
All 4 services are available
All 6 services are available
All 4 services are available
All 7 services are avallable
All 7 services are available
All 6 services are available

All 10 services are available

All 13 services are available
All 8 services are available
All 8 services are avallable
All 14 services are available

Events

289

3ar

297

226

11
11
14
32
12
10

13
88

178
129
166
29



G- BB SYSTEM - STATS -+

Host - ITSDP Service Type  monitoring =

System Containers

15

CPU Usage - monitoring

40%
30%
20%
10%
0%

15:55 16:00 16:05 16:10

== cAdvsior,monitoring, management [ mesos:
= zookeeper_exhibitor,monitoring manageme
== cAdvsior,monitoring,management [ mesos-
== z0oOkeeper_exhibitor,monitoring, manageme

CPU Usage - All Services
100%

— i,
i,

B0%

60%

e B ©

ITSDP Service Name cAdvsior =

€ ZoomOut » @ Nov7,2016 15:51:18 to Nov 7, 2016 16:11:21

System Containers - Memory Usage

4.17 GiB

Memory Usage - monitoring
1.4 GiB

954 MiB
477 MiB

0B
15:55 16:00 16:05 16:10

== cAdvsior,monitoring,management [ mesos-
== zookeeper_exhibitor,menitoring,managems
== cAdvsior,monitoring,management [ mesos-
== z0Okeeper_exhibitor,monitoring,manageme

Memory Usage - All Services
1.4 GiB

1.2 GiB

954 MiB

715 MiB

Network Rx - monitoring
3.0 MBps

2.0 MBps
1.0 MBps h

0Bps

15:55 16:00 16:05 16:10

== CAdvsior,monitoring, management [ mesos-

== zookeeper_exhibitor,monitoring, managems
= cAdvsior,monitoring, management [ mesos-

== zookeeper_exhibitor,monitoring, manageme
—  rlArvsine manitnrinn mananameant [ measne-

Network Rx - All Services
3.0 MBps

2.5 MBps
2.0 MBps

PR T

1.5 MBos | I [ i|

System Containers - CPU Usage

201%

Network Tx -mnni‘hnring
1.0 MBps
750 kBps

15:56 16:00 18:08 16:10

= cAdvsior,monitoring,management [ mesos-
== zookeeper_exhibitor,monitoring,managems
== CAdvsior,menitoring,management [ mesos-
= zookeeper_exhibitor, monitoring,manageme
— rArduvsinr manitnrinn mananamant [ measne-

Network Tx - All Services

M l T

800 kBps



Log
Dashboard

Notification

Kill / Kill and Scale




O traceid
0O type

pc-order-front-prod_java-web-app_server-blue.f24d81eb-aabf-11e6-8fcf-
4e39463eb257

MARATHON

pc-order-front-prod_java-web-app_server-blue.7f680398-aabe-11e6-8fcf-
4e39463eb257

mesos-slave-01l.order.gravity.gsenext.com:31006

pc-order-front-prod_java-web-app_server-blue.9786c9¢9-aabe-11e6-8fcf-
4e39463eb257

mesos-slave-01.order.gravity.gsenext.com:31587

Healthy
mesos-slave-0l.order.gravity.gsenext.com:31677

pc-order-front-prod_java-web-app_server-blue.f24da8fc-aabf-11e6-8fcf-
4e39463eb257

mesos-slave-02.order.gravity.gsenext.com:31789




Hours

Disposable Transient
Dev/Test Environments

O

Environment #1

| TEST DEV
Environment #1 Environment #2
DEV

Gravity Platform

§ § DEV
' Environment #2
TEST

fair Share Usage

Environment #1




Platform Provisioning

Worker Node Master Node

cAdvisor

Monit Log
Log Forwarder
Monit
Forwarder
R/I/I es:)s Marathon
Mesos Agent Docker aster




Platform Provisioning
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Platform Provisioning

WORKER WORKER WORKER MASTER -
WORKER WORKER WORKER MASTER -
WORKER WORKER WORKER MASTER -




Platform Provisioning

A APPLICATIONS SYSTEM MGMT

WORKER WORKER WORKER MASTER

WORKER WORKER WORKER MASTER -
WORKER WORKER WORKER MASTER -




e
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8
1

‘* Jenkins
docker

MESOS

*’.___, elasticsearch.

logstash
4h ¢

M Kibana
729 Monit

)

MARATHON

&mang.mon



ADOPTING THE CHANGE




How to Successtully Install Agile/DevOps in Asia

Posted by Tsuyoshi Ushio on Oct 22, 2016| 1 Discuss

share (€3 |1 NI K 9

Key takeaways

« Install elements of western culture first
Use Value Stream Mapping to help break the cultural barrier
Get upper management involved

Change is hard !




Maturity
with Devops

A

Confidence in
Adoption

Tipping Point

> Timescale

Experience
in Production
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Confidence in
Technology

Our Adoption Playbook

WOk
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Compare and
Contrast

TSrDP
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©

Create new
Roles




Experience in Confidence in

Evaluation Production Adoption




Launch Stability Confidence - :
y L4 (load balancer) Launch Stability Confidence

Marathon Marathon
App App LB LB
Server Server

Dedicated Dedicated Dedicated

VM A\ VM App Container App Container

App Container

App Container

Mesos Agent Mesos Agent




Team DevOps
Evangelist

24x7 Support

24x7 Support

Solution Architecture and
Developer Advocacy

Platform Service Engineering

Platform Infrastructure
Engineering

Gravity Platform




OPERATIONS § DEVELOPER

Create Self Service Use Self Service

Automate Primitives [ Ops friendly code

Shared Goal with Dev NIl Shared Goal with Ops




Reduce Time from
Code checkin to
Production Release

Ensure Releases
can be performed
during normal
business hours

Reduce unplanned
work and increase
productivity




Allocate VM to a Service

\/

Let Software decide

Less upfront capacity
allocation meetings, and
more work done !




Availability and
Tolerance = manual
mgmt.

\

Let Software
decide

Less manual intervention,
and more time to spend
on improving quality




Time to Production

influenced by lot of

manual monotonous
work

\/

Minimal Manual work
and increased
Self-service

Ops work made more
accessible to Devs via Self
Service




Limited reusability
and lack of standards
across teams

\

Standardize through
Containers and
Deployment
primitives

Reusability across
teams, and more time to
focus on innovation




Less upfront capacity
allocation meetings, and more
work done !

Less manual intervention, and
more time to spend on
improving quality

Ops work made more accessible
to Devs. Ops spend more time
improving quality

Reusability across teams, and
more time to focus on
innovation







> {\/\,} 0 7
» ves I

Ops friendly Metrics friendly Build systems Everything is
development development which are failure distributed
aware
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Mix workloads for increased efficiency
Resource Reservation

Share Common platform primitives elletee) et et

: Isolated Load balancer and
Performance and Isolation guarantees Discovery

Mesos Agent Selection
Avoid Noisy neighbours



Global Workload Allocation

Cost Performance Isolation



Global Workload Allocation

CP IP CP Cl

MULTI-TENANT SINGLE-TENANT MULTI-TENANT SINGLE-TENANT

Physical Machines Physical Machines VMs VMs
( Mesos Agents ) ( Mesos Agents ) ( Mesos Agents ) || ( Mesos Agents )

Mesos Cluster



Global Workload Allocation

Custom
enzo —’ |

Physical Machine Physical Machine VM VM
( Mesos Agent) ( Mesos Agent) ( Mesos Agent) ( Mesos Agent)

Mesos Cluster




Global Workload Allocation

Custom
Framework

| Physical Machine \ | Physical Machine \ ‘ VM \ ‘ VM \
({ Mesos Agent ) { Mesos Agent ) ({ Mesos Agent ) ( Mesos Agent )

Mesos Cluster




Global Workload Allocation

A
Framework

Physical Machin.
{ Mesos Agent )

L____________ Iy J

Mesos Cluster

e Support more advanced bin-packing with Fenzo
#2430 (mesosphere/marathon)



“m

| (o] D

Tenant Allocation
Framework +

Mesos Agent Mesos Agent Mesos Agent Mesos Agent

Mesos Cluster




“ Business Class Enterprise

Tenant Allocation

Framework

Mesos Agent Mesos Agent Mesos Agent Mesos Agent




Canary Release and firchiltecture 11/B

" | Auto Scaling based on ™)
vﬂ m p ......................... automated workflows

Automated Workflows for
< Testing new versions

_’ Self Healing and automated
rollback to previous

‘ \. versions /

Mesos
Master

Mesos Agent Mesos Agent Mesos Agent Mesos Agent
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BEGINNING OF THE CHANGE
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THE ROAD AHEAD
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It’s still

DAY ONE




Change Is possible




Change is possible

= Microsoft Linux &,

Microsoft joins Linux Foundation - November 16, 2016




Thanks

D=L

i 5

We 9 Mesos community ! ; o = j ~ [_'Eif

Questions ?




Thanks

D=L

i 5

We @ Mesos community ! -

[ XU Want to help us build this further ? S T A A & =
3 ! .t 7 f "1-";_:.: il : o
' We are hiring ! N, OGN S




