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WING TIPS ARE FLEX-
1BLE & CAN BE WARPED
T0 MAINTAIN LATERAL
BALANCE.

SPROCKET ON PROPELLER SHAFT
DRWVEN BY CHAIN FROM ENGINE

GASOUINE TANK, Va . GALLON CAPACITY:

PILOT'S LEFT HAND

ELEVATOR - 48 54. FT: ‘ RULDER, 20 59, FT
\' %))

,\“ ) ICK A WOOEN BEAM, WITH *SKATE * LIKE ROLLERS SuP-
AORTED THE AEROPLANE ON THE MONORAIL AND SERVED
|AS THE REAR WHEELS DURING TAKE-OFF. IT WAS LEFT

HIND AS THE AERORANE AROSE.

y
VELOCITY, ENGINE REVILUTIONS
AL AND SERVED AS FRONT  pwp T WAILE IN THE AR,

WHEEL ON TAKE-OFF.
HING SPAN, 40 FT.4IN. = CHORD, 6 FT. 6 IN.
OVERALL LENGTH, 21 FT. 8 IN.~ HEIGHT, 9 FT 3%z IN PUOT LAY PRONE MITH HEAD FORWAR),
WING DROOP (ANTI-DIHEDRAL), 10 INCHES HIS LEFT HAND OPERATING THE ELEVATOR
WEIGHT, 605 POUNDS (WITHOUT PILOT). LEVER, HIS HIPS IN A SADDLE. SHIFTING THE
WING AREA, 510 SQ. FT. = Al SPEED, 31 MILES PER HOUR HIPS SIDEWISE PULLED WIRES ATTACHED
WING LOADING, /.46 LB, PER S§. FIL 0 THE SADDLE BY WHICH THE WING TIPS Wy,
POWER LOADING, 62Y% LB. PER HORSE POWER (WITH PILOT) WERE WARRED AND THE RUDDER TURNED X =
REVOLUTIONS FER MIN: ENGINE 1025; PROPELLERS 356 (A DOUBLE ACTION FROM ONE MOVEMENT) THUS P e
(REDUCTION, ABOUT 3 T0 1) CONTROLLING BALANCE AND DIRECTIONAL 2N

STEERING.
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Complicated
(Business functions)

V U C

XMt PHRRE St 1RHAE
Volatility Uncertainty Complexity Ambiguity
- unexpected - cause is unknown - many interconnected - little or no information
- unstable - outcome is unknown components - unclear relationships .
- unknown duration - impact is unknown - volume of information Business

overwhelming Support
of IT

Software e

“we'didn’t.do anything'wrong,
butsomehow, we lost”

Selective

Software crisis

mmmmmm
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Complex Highly complex
(Business processes, ) (Business nervous system)
Mobile
"Moore’s law"

Internet

ngineering

(SR TR . SHERIVUCASE
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1980 1990 2000 2010 2020
B3R : ( DevOps is not enough ) @ufried
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On demand

(multiple deploys per day)

Less than one hour

Less than one hour

0-15%

Medium
IT performers

Between once per week
and once per month

Between one week
and one month

Less than one day

0-15%
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Between once per week
and once per month*

Between one week
and one month*

Between one day
and one week

31-45%
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Figure 1. Structured equation model showing relationships between constructs

Transformational
Leadership

Personal recognition

Supportive leadership

Intellectual stimulation

Inspirational communication

Vision

Lean Product
Management

N|

Test and deployment automation

2| Team experimentation |

Continuous integration

Trunk-based development

l_

Shifting left on security

Loosely-coupled architecture

I | Working in small batches |

Gathering and
> implementing

customer feedback

Empowered teams

|_

WV

Continuous Delivery
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pain
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Culture * Automation:
Extend delivery to Production (laC)

Automate * Measurement:
Extend Operations feedback to Project (Metrics)
*  Culture:
Embedded Project knowledges into Operations
(Dev wear pagers, Co-responsible)
Measure «  Sharing:
7 Embedded Operations knowledge into Projects
Share (Monitoring, security stories into project backlog)

Reference : Patrick Debois {Devops Areas - Codifying devops practices)
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it >> .- >> St >> o omm >> _ mE >> ER > [u?o!fn; ] Rapid Changes User Feedback

spnm B ITREEITSM) AGILE Cont : Continuous ~ Continuous
Disciplined Agile Continuous Delivery IT Service Management nti | H
P ontinuous Integration Delivery Depjgyment
ﬂ A A An incremental (A
S : 2 approach to
Size of Task P Al T e .
IA"o%. ‘Cals Pat’lo:vens:' :::rl?yl';\oer:" Business continuity ° ."‘e.’.“'.fy'”g' Automated commit, build and testing of code Soflware changes contlnqously Software changes
Iteration (Time Box) Automated Testing prioritizing, and in the development environment delivered to stakeholders in any continuously deployed
coordinating feature environment to live production
development
HAEEIE (Lean/TPS)
L i z lopment Production / Prod-like Live Production
A = Upstream (left) Downstream (right)
Jusl—ln-Time('JlT), Au}onomous (ANDON System) [2] Define Plan Code Compile Build Unit Test Analyze Integrate Int. Test Package Place Load Test Acct. Test Release Deploy Monitor
One-piece flow (Leveling workioad) : :
Learning erganization (Reflection, KAIZEN) DevOps -> Cultural approaches & technical practices
Change Mgt. Production Bugs

Reference : {DevOps Master Whitepaper: Success with Enterprise DevOps ) Reference : KK { Why, What, and How of Continuous Delivery )
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5. Merge To 9. Deploy To 13. Deploy To
Mas%er .Ut Teg[ E)rllv 11. System Test Producl:at E)r/w 100%
Master Branch
; 8. Build 12. Deploy To
6. Build Docker Image 10. Smoke Test Product E>r/|v 10%

keatu reBranch

4. Code Review

e

O\
°
()

Jenkins \ }

O git
V GitLab

1. Build 2.UT 3. Sonar
Se

Maven JUnit
_ . Apach y kubernetes
== Nexus sonarqQube ¢S HARBOR” ?’Miﬂ( - &eelastic
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- L : Commit Stage N »
Branch:all branch sonarquba o BN
eration Platiorm
Pull Code Level Quality AN i J
Compile
Trigger- .
Unit Test
Code Quality Analyze * @ ( ~N
_®<_‘ S HARBOR™ Imag Deploympe 2
—Feedback—J m g @
I |
v GitLab ves "
Acceptance Stage [ swang |
Branch:master/release-* —
» Rel - docker push Promate
[Retease(f5)—cree Trigger—+|Pull [ oo N
Create Branch Compile :m—
Unit Test Nfi(_gst R Q IFTWWW
rtitact Repositor
Master 9 )e—ergea Code Quality Analyze \ posttory
Build |mage Automatic Test
Push Image to Snapshot + p N
Deploy to Test L =Y
Creae MR 4N Automatic Acceptance Test ; Se B&%;E
¢ ] :\:/IamtlaITTest Validation APACHE
reate Tag ™
o]
Rel to Staging(Promotion) JMeter
J ROBOT
FRAMEWORK
Staging Stage(Manual) q .
Deploy to Staging applum
Smoke Test Automatic Test
PERF Test SFFRIREIHAZTRKE V2.0 @E3UEHEt X
Security Test ;
Release to Prod(Promotion) .
ANSIBLE SALTSTACK kubernetes MESOS
: . Production Stage(Manual) Apollo Disconf —
E [l [}
o glt " SIa'Ck Deploy to Production + Deploy & Configuration |+ Gl openStacy@
Smoke Test Infrastructure
Developer Local Workspace . J
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Factors that positively contribute to
DewOps i Work 2016 continuous delivery:

I DevOps Elephant!

Test automation

_its Devops il

e DevOps is... .
Deployment automation
b ...a movement, a philosophy, a way of thinking;
n who can perform both Dev/Ops roles;
skilling people;
is continuous delivery;

T

iR Integrating security into

software delivery work

...means Cr¢

..is a job title;
..Is automation;

It's DevOps! S
=gl 7 . B ..Is a team of developers and operation staff;
' | ...Is @ culture movement;
‘T .is monitoring.
— %
® ~o i

Continuous integration and

L 4
f trunk-based development
|

Comprehensive version control
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Table 3: Percentage of work that is done manually, by performance group.

Medium performers

Configuration management 28% 47%° 46%°
Testing 35% 51%° 49%P
Deployments 26% 47% 43%

Change approval processes 48% 67% 59%
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Design & Analysis Design approval Release planning
& Estimation
—» Customer ——» Fo—————————— -
e e :
—_—
O s: Li " O 1- 1 N ) '
L 5: Line of Biz &2 1: Line of Biz Backlog O 3:PMmO Ready for :
LT: 2 weeks LT: 1 week (120 items) LT: 3 weeks devel9pment H
PT: 2 days PT: 2 hours PT: 1 hour (20 items) H
%C/A: 70% %C/A: 60% %C/A: 60% :
2 weeks 1 week 3 weeks :
2 da 2 hours 1 hour ]
ys | | | '
i
' Exploratory &
: perf testing
1] .
' SN
1 ~
' v SN ;
: Development & dev Showcase and - Os: QA o Production
] testing (including UAT - SN deployment
'eeeed testautomation) F=====————- > LT: 2 days }- ————— >
D PT: 1 day e D
Mo A7 -
O10: Engineering QA passed Os:Qa S~ae 362N ’," O 8:1T Ops
LT: 1 week (5 items) LT: 3 days ~AJ Change approval ',” Rreealgzsfsr LT: 1 week
PT: 4 days PT: 2 hours (10 items) PT: 1 hour
%C/A: 80% %C/A: 50% %C/A: 80%
O 1:1TOops
LT: 1 week
PT: 1 hour
%C/A: 90%
1 week 3 days 1 week 1 week Total LT = 9.5 weeks
| 4 days [ | 2 hours 1 hour | ] 2 hours I Total PT = 7 days

Activity Ratio = 14.5%)
Rolled %C/A = 5.4%
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Demand Work: 4
Improvement Work: 0

--_-. Demand Work: 4

Period 1 Improvement Work: 1

? ' : > Demand Work: 6
Upfront additional investment to Period 2 Improvement Work: 2
create initial improvement capacity

¢ EREREEERENEN I

Improvements "steal back time" that .
. . . Period 3
can be invested into more improvement

? @ Demand Work: 12

Improvement Work: 4

Improvements increase both capacity mnnnnnmnnn
and responsiveness for the business

[ - |

oo

) Period n
Assumptions: ?
o Fixed Length of Each Period
e Fixed Size of Units of Work Continuous improvement is an
o Fixed Headcount

) ) ongoing, self-sustaining program
Reference : Damon Edwards {The History of DevOps And what you need to do about it )
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Reference: martinfowler.com
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Yearly Returns Possible from Cost of Unnecessary Rework Avoided

} } Consulting: assessment and
| . . Percentage of Cost of | roadmap development for $200,000
} Techmf:al Average Bengﬂfs Time Spent on - Unnecessa-ry I technology transformation
Staff Size Salary Multiplier Unnecessary Rework Avoided | initiative
} Rework per Year }
Returns Possible from Cost of Downtime Avoided Cloud subscription services 365,000
Automation software $1,000,000
I ) Return - Investment
| Change Mean Time Cost of SREs and DevOps engineers ROI =
[ Investment
} DFeponment X FailRate X To Restore X 0:ta§e = Downtime ::_: ::ﬁ:;e:&; iam $1,350,000
requency os 4
| Percentage  (MTTR) per Year 1.5 benefits multiplier”) $75,741,666.67 - $5,600,000
| A\J =
i i i i 5,600,000
Potential Value Added from Reinvestment in New Features! | Training and DevOps/Kanban/ $5,600,
. . $200,000
agile coaching for teams =125
Time R ed Potential Dedicated time and resources
and Reinvested X Generating = Revenue from of existing workforce
in New Features Features Reinvestment (equivalent to 18 FTE X $2,835,000°
| $105,000 x 1.5 benefits

r
\
|
\
|
|
\
b
\
\
\
|
L

Frequency of Lines of Idea Product multiplier)
Experil es per | x ( Business i the | x X Idea x [ Busi
prectiusness /L \ormmsen /A e /A size RETURN $75.7M, Rounded
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+ DevOps_Account_Integration_Stage #10

Medium

@ 2m30s Changes by jingyun Survey questions IT performers

WERERE (MTTR)

HERUMIARLS, WRREBMSHM, —RS Between one da
ode Checkout  Build&Package Unit Test Code Quality ~ Build Image Smoke Test Push Image Deploy Test Auto Test Manual Test  Release Image RIS (i’ HRSNEN, RSAE) 2 Less than one hour Less than one day " Y

° P PA P A o ® ° 0 and one week

©  HEBEXEEEREFER , ARELUTERE AR © BUHSTRUKEGRIER | BESIREHTHEIRE
© NMREREFRE ERAAR | SERESHISE « EHMAUSER . BRRURFDNEREHEM]

Table 1: Changes in IT performance of high performers, 2016 to 2017 A if it hur tS,

IT performance metrics 2016 2017 i do it more often
BB 200x more frequent 46x more frequent

TEAIEMRE 2,555 faster 440x faster ‘

WERERE (MTTR) 24x faster 96x faster

TEKKE 3x lower (1/3 as likely) 5x lower (1/5 as likely) '

\ 4

Time Between Actions
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Enterprise
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Workgroup » . Scale Across
\  Initiative Workgroups

Workgroup

Team

Visibility Adoption

%_ﬂﬁF
BB B SEERIBUHANEIR |
RIS R EMRY T A R
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Executive
ru Awareness

Enterprise

Workgroup > Workgroups

Workgroup

Team LOVOI

‘ Initiation

Team

Time
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LN — We choose to go to the Moon

.

We choose to go to the moon in this decade and do
the other things, not because they are easy, but
because they are hard, because that goal will serve to
organize and measure the best of our energies and
skills, because that challenge is one that we are
willing to accept, one we are unwilling to postpone,

and one which we intend to win, and the others, too.

U.S. President John F. Kennedy
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