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1. DevOps

(1) DevOps ZHd

DevOpse= “Developer + Operator’?| &d0l2 LY=o M= IT 232t
2 ALt

712 AL eEoM= IT QZ2tE 7HE2 2F02t= 2719 2 FIe=2
2|, 2429 FHof| iRt ARl 8ol A YHO0| URUCE. ShA|TH
cStRE A[CHO| HOISBAM ZHE2t 2FO0| StLiz A A[7] A[ZRHL

QLIS S2tREO0|A= “Standard APPE E3f MY, YHER3, AEZIRS
F A

o

M

fujy

=20, ofdof stE A HEF MO 0|40 A=W =R S amr ﬁ%% 2
ZAIZI17] flo ==27t7F 218 CIOE{WES] MEof 7t =2
Of AR

TH 2E2COIME o0l TS CHME0| Zatdl AT 2 0|02 Jp|H =
T, SARCOIME o7t SMHST, SAT LAF MHE ZAAZE0, S
USH oiEte Ste WEO| MHMES ZRH|AJS| AMBSIR £i7| 20| oLt
S M o SUstD W22 of2{of T 4 YA ST

WikiO|M= DevOpsHi| Ciisl CtEat 20| Hlottt.

DevOps (a clipped
compoundof“development”andoperations”)isaculture,movementorpracticethatemphasizes
thecollaborationandcommunicationofbothsoftware
developersandotherinformation-technology(IT)professionalswhileautomatingtheprocessofs
oftwaredeliveryandinfrastructurechanges.taimsatestablishingacultureandenvironmentwh
erebuilding,testing,andreleasingsoftware,canhappenrapidly,frequently,andmorereliably.

DevOpsOfl Cisi M=Z2 LA =2 Z212HYAEFJO0[ Of “Culture,

Movement or practice”2tl de|st A0| Rolgt £&0|Ct, Ol 2 AZ &
Zot=4|, S| 0|0F7|6t3 DevOpse Chesh 2t2|gbAlo| RSV ofLjet &2
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Development, IT Operation, QA Testing, SecurityS0| DevOpsOlA C}g Of
F2E 7|1sg9olct,
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< Functions in DevOps »

DevOpsE 2C} ZHetst| SHOIC|2 EHSEICHH “Quality Movement’2h= THO
7t 718 Adet 12 Ao|tt.

HZY0|Me= Lean, Toyota Kanban, 12|11 Total Quality@t Z2 g
%3H AHA|-A-|O _I-.=OI—1|. %Moﬂ QAR O|*|'0| 2 §_.|'Eg|' 4\_ %E%
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ofefie] Q82 DevOpso|l Chet OfiE HS = + Us 2 =12 A
DevOpsE Al WMl ZHOIMe| E0E ArEstA| 941 Culture,
Movementet Z2 OIS AtEst=4A] & EOEL

Agile was instrumental in Development regaining the trust in the business, but it
unintentionally left IT Operations behind.

DevOpsisawayforthebusinesstoregaintrustintheentirelTorganizationasawhole.”




(2) Comparison

ofziel H&= 7|29 IT2IEUAD DevOpse| 2FHAIZ HWS HE DevOps

= =OijA 70| CHEAIE B&e| € & UA=F Zob=C

Yesterday's IT Today's High Performing DevOps

IT @52 cost center T as 3 competitive advantage

Develgpers olame Ops—Ops blames developers High trust organization with snared goals

Waterfal development Continuaus integration and delvery

Performianice considerations begin at cade check-in Vs b Performanceisa tical requirement and is considered throughout
the development firecydle

Deployments anly 1-2x a year Multipie deploymants a day

Change approval board required to deplay

Peer review of coge quality
Version control for code only or no version control at al Version control for cade, system, application configurations and
data

Failures found oy NOC or worse; by custemers
Proactive monitaring to find failures f

Ooef 7tA| AttE0| UA|TH 71 S2%t A2 Chae| =550l
e |T As a competitive advantage

* High Trust organization with shared goals

* Multiple deployments a day

919 ARHSS S3| RSl FWiAs 0 U HBEAZS JHAD U= A
SOt B2 MHA ARE 49 22 HBES JRD 9UCt
2lo] S& HRUARO| B HEFD 0[op| F

A

oz f01|71| U0 HIXLUAE HEMZ e 0| OfLUCE AA|LE QI
E} AAEL OfF2|A 0] 22 AS0| AW SHCHAO[UCE
DevOpsOM= ZHEO| GO|4F IT A|AEIO| OfL|Z2 BusinessO|Ct.

etA IT7F BIZIH A BYEE 7HA0F 5t1, DevOps2A|ilt Hdds2 589
HIZ|UA SHE 71X 0|F Edst7| fIo =3alof §ttt. =0 19| o=
I HlEots MB|AL| 7HR|E =017] flsl 2= CIS20|HES LS.



(3) DevOps2| =1}
DevOpsE AH|CHZ O|a5t +85tA =™ ctaah 2

* Of2fle] 22 PuppetlabsOiAd 2013,2014E0{ ZAFSH Z1tof|
Cf.
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Here are some more interesting facts about high-performing DevOps
from the two groundbreaking PuppetLabs reports in 2013 and 2014:*

They are Faster, More Reliable and are
Winning the Marketplace

> 30x more frequent deployments
> BO0Ox faster lead times than peers

> 2x the change success rate
> 12x faster mean time to recover

> 2.5x more likely to exceed profitability, market share and
productivity goals

> 50% higher market capital growth over 3 years

< Power of DevOps >

MAz|CHe] Public Cloud Provider?! Oi0FZE2 DevOpsE A&3H Cr2ut 242
25 201 UCt

11.620Ct 23,000 deployments
0.001% deployment error

Source : Amazon, 2012 Velocity Presentation Presentation.



(4) DevOps Success Factors

DevOps/t ‘d&5t7| 2l tiat €2 2450 SKIT

B Collaboration

DevOpsE d&422 4olsty| flaiM= T220e x| g2 2 1Y
of U0l HYO| SKSICE.
f

T ZAO2RE(] LT O Oz}, WEHOR
= =
= =

2 ohAl RUE FAMS, olE =0 OAE, ME=2 12( nMze(zA
ZRH 2+AREE FFH=0] S0{0f ottt
P

DevOps ZAOIAIS Cifet ZYCRREIS| RS £HBH0] BCt AAHOI
o (o]

Q2T Do oS o o

Cloud and Virtualization
DevOpsE 7|=d2= 4di5t7| M= Self-Service 2[00 7t HA
EE 2lst EC} HE Z=H|HY A|AHISO| BtEA| TRSiCH 0|E 2IaiAM

= 2L 2 THdert 2aHoletr g 4 UL

—

B Automation

oM 02| 90| DevOpss LLE BE DRAAS SZO2 H=Y 4
UEZ ZESA|E 20| WR3ICH
O|2f3t ASHHE Ma0| TLE AIZIS CHE E0| A4 Hg% 2 4 gw

£0
N
0
=2
=
40 o
01)1
_O'E
Iul

o
E_I_L
OF Oot4 2t human errors 29

B Version Control

DevOps EZ0|A= Version Control2} Documentation ¥A| OfR =273t
d&5249| StLIO|CY

DevOpsOilAM= FHoi| et Fatet #=8i0] E2et ¥ &2 *2sk= A
O S2s5t7| Mo +7f, A, FA=Z, o Y=ASO e W8S M5

7|=stal Ol =2A=talor Sttt

Of2fet LME|A= A E2MASE FEoi =1 247t U= 2
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Configuration Management
7|9l 2BHO|M ECHH Configuration Management= DevOpsOlA 7t
& S Jdds st g = Anh fLfstE  Configuration
Management?t DevOps2| 7t& 7|22 RSS2 ASSAAHAZ &= U7
= O[Ct,

DevOpsE =®stH= XOMe= AHlel =21t siAStH= =240 Aehst

Configuration Management Tool2 EtEA| MEHE] ZE35H0F STt

Culture
DevOpse ZE=2H7HYE OfL|1, AHE—?— T272fYAO0{E OfL|Ct O|A=
02, S HALA ZEOM T MHAS ZH—SIA 2Fstel= Z20]7| WE0

Culturegt & £ QUCt.
DevOps ZZILjO| BE AZHSO0|AH DevOpsOlM TR St= ZHE =19
T2MA 2|0 ¥YES0| 88t2 ANE & YEF =Hol{0F St



Business

Agility

Cloud
Computing

Agile
Development

Operational
Discipline

< DevOps Drivers >
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(5) DevOps Benefits

DevOpsE &3l €& + A= 0[F¥S2 L= 2.

B Reduced time to market

Faster return on investment
A0 STARYS WE ALY SZAH O0|F Sdll 2Lt =2 ROIE #EA 2

8% 4 Aot

High Performance

DevOpsg T=Qot CHEEL| 7|H0M= HEHA os Fdstn
Ol2fgt kol F&E O|RE critical applicationg AMH] 210] el
2 UA =[7] W20ICt Google, Facebook, Amazon, Twitter?t Z MHASS
olgfst s¥E HIE2Z SR £ai@ JHHE Jlsx HO mix7t F
applicationS deploysl 2d&Es dd =57t ULt

C
deployment&

[>
N o
Rl
z

Increased Quality

DevOps IZ2HE[AOM = Z42 Deployment speed’t M= OFLCH Quality
control= 9A| O 223t QAR 253512} Test provisioingS 0|23 HiZ 5}
= A2EIS| BAHAES ARMO| ERIS] CiXY 4+~ JEE SHEL

Customer Satisfaction

Crrot 22|22 FE{9| o|H2 MO LAY tigt O[siE =3, IT AILEO] H
ALIAHo2 Off 45 7HA|L ME|AS AHSHHOF sh=A1E & Olalist=S siht.

Reduced IT Waste
DevOps= long lead times &0 A2t IT 2|AAS E84C=Z AIEY &+ U

£ it

7|120|= Application DeploymentZ 9|a Al2f0] £2rio2 50F GG 0f2{7}%|
QS Of2&0{ version control, continuous delivery 12|11 7|E} ZZNASS
ALSSIAIA 0|25t HHIE OIE 22 4+ UCh

Human Error
DevOpse= Human Errorg 20 Lt gy 2F2 uHe=2 Atge| JiYo|
QEHG|, Akzte| JHQI0| Lo ASAZ hyman errordf 25 2 g

_‘l‘l_
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(6) DevOps Challenges

DevOpsE E=Ysts Y2 L= gtet 4g0let & + V| W20 LSe (et

h2ket AlgHo| Tesict

Ofeie] LHES2 DevOpsE =Qst=H &5 Edst= 2Al-™=01 tiet 7|=0ICt

B Misconception
« DevOpsOl| CiEt 7HES HES| O|5l5Hs Z40| 2235iCt,

o
* ZZtz= DevOps/t ZUe(IALL ZZMAE FAI5tR Y7|8HALZ quality

2
testing, deploymentsS +Wdl= A2 HZe & U=H Ol AL 02
CI2CY,

* DevOpse= AAH0|1 7|42z TSt A8 R25t6 *2|st= &SO0|Ct

B Need for automation

o ZZ3H= BHEZSE ZZMALRL consistency repeatability 12|11 maturityg ZL
2 St

o QM QAget 2AS0| H=E7| AR A2l £+ AL, oHHSHH S&ste Ats
otE O|F7| &=Lt

« CsteE R2AQ A0 M2t HAEE AsE HE85te A0l Lt

* DevOpsOlM AtEElE =15S 23 ¢t oA DevOpsE AEst/| et 2
|

AZZ ZAZUCED O[0F7|st7| &=Lt

e 2%t A2 DevOps & A HUHSO0| Holel BEMAE, Ho{Rl == AtEd
A&HHdo=z faller 4~ Q= Z0|Ct O|Z0| RI¥st AZol2t & 4 U}

B Culture

 DevOpsE &5t/ 28t 227t oje BRS5Ith DevOps & BHZHo| YL,
2l T2 MA0 o2t US st
3t2 Zztg|ojof i},

B Silo Mentality

+ Silo Mentality= O{EH dZ3H=2H Devops € AEsh=0l 7I& 2 ZHSO0|
T s A2 gy st AHFUAHOE0| B4l DevOps 2HF0fA O
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(7) DevOps Recommendations

1.

Make Deployments business as usual
LIQSH AlHO|, &2 ZIF application deploymentE & £ UEZE 1) feature

4 9lofof Bt

-

release= decouplingst 2) deployment sizeg ¢

Make everyone a performance engineer

o 2&2Q| o0z AA 23eFu H|XoH SFE S 0 ZE YR
DevOpsOi[Hl HMA & o~ UEZF sifof SICt S 7HEE= 7s 22 7|
o] W 1jz|, application deployment® 25 production-like EStZO0IA AlgH5H
TAHIE AtHo| 2ot sHEE 4+ JU=SF it

. Strengthen the safety net with automated testing

HESZAHEOl oftzl HESt= HYo= AEY 4 UA=S Application
Deployment0i| Z25t BHAES ZtE3t AIH5O0t0F BHCt O|FA aHor2t Edits
o 2AIE A0 E2[ol ZHE WE AlZILHO| SHEY 4 UG

rol

ol

A
e

Il

Be Strict with version control
Version Control2 7ZHZ#0E ofL2t 2F0| UOME O S2%t 240|C
Ho
A=

—_

Version Control2 20| AtEst= A2 DevOps RAIQ| I{ILHAQ| SfCHst Hok
2 DJRIC},

Implement end-to-end performance monitoring and metrics

IT A|AE HEHA DLEE dE2E AHlEc= A2 7MY, HAE 210 2o QU
Of DI R&%t &S ASst= A OESIH. e 229 BMeL AEE2
ARIO] U0 A|ARN M| HEHAO OfH FFS DIR=AE & LA =0 ZHH
O=F |T System QualityS &4 AlZ & UA| =ICt
539 Mg =2 HA2F OIR|ZoM LHE= “Last-Minute Surprise’S HA|5H=
Jro|ct.

N

rr

Peer code review

Peer Code Reviews DevOps X219 {EHAE =5 2 £ Ue 1L 22¢t
Al=olct stR|2k Ol 2 ZA[0|12t= &2 d5t7| Old2 A0| ApEo|tt. SHA|ot

_13_
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7. Allocate more cycles to the reduction of technical dept
DevOpsE HAsH=Gl U0 Est 7|s52 HAst A0 25 WAz
O] RSICt A[ZHYC| O|RZ =52 CHE TA=Z 2ol ALY 0|F=
azoR sl Y HAS 2242 0| BYs| 2ot S3
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‘It is only through automated testing that
we can transform fear into boredom...
The only way you can get people
productive is to show them there is a
safety net underneath them that will
catch errors long before they get into
production.”

— Eran Messeri, SCM, Google

_14_



2. OS provisioning tool

(1) Cobbler

* URL : http://cobbler.qgithub.io/
* Feature
- CLI A=
- 2l OIE{H|O|A @ Django (python-django for Debian/Ubuntu )
- Red Ha 7|8t HYZ : RHEL, CentOS, Scientific Linux
- I1SO ImageE 4211 system objectE BHs. = profile -> PXE booting.
- Koang &30 7t Z2H|2d J|s A3

- DHCP, DNS, rsync, TFTP S 29 2|

(2) FAI (Fully Automatic Installation)

* URL : http://fai-project.org/

* Features

- Az| 4 AGH|O|E : Debian, Ubuntu, CentOS, RHEL, SUSE, ...
- Y USA HIE 2 Y e

- KVM, XEN or VirtualBox and Vserver S8 S¢t 7tAHAl MZ|
& 4|2 RAID 9 LVM M3

- ssh2 S8t WAl 4z 24d A A

- S Mol =7 AILE

- AE2| 810 AE B¢l A|AEES YHO|EStY OfY RA|E4

- B o] AREFH £ ool AR 22| Jhset .

- FARRE HAE 822 F0 A2 Its.

- HAE{OPO|AO|ME Qo &, ™ QAAWE AJZE cfengine AIZE Y.

- £ SHO| kickstartL} cobbler, £AM2| autoyast, SUN &2t2|A2| Jumpstartet Hi

-

oM 7AUG0l =5. =2 0I83dl U0l A2 2YS2 MMsH &Y 7ts.
=
= I
=

* Procedure
1. Boot host

_15_


http://cobbler.github.io/
http://fai-project.org/

install server install client

DHCP ~ DHCP request, send MAC address
Daemon ~ get IP address, netmask, gateway 1
TFTP ; send TFTP request for kernel image
Server = get kernel + initrd and boot it
NFS —
Server mount nfsroot by install kernel | —

2. Get configuration data

install server install client
/
nfsroot mounted by kernel /uér
= | /bin
/var
Spnfig space NFS, svn, git. HTTP ‘ :
. /hooks = |.../fai/config/
./class /target/
./disk config
. /package config /target/usr
./scripts /target/var
./files

-

- or NES T
a c\w"\a\ﬂ'ﬂ‘?"‘ﬂ,L S .
ide q

prov -
Debian mirror - local
hard disk

3. Run installation
- CJA2E DE|HYsin T AlAE BEC)
apt-get 52| HYO|E 0|Z5H0{ &
OSet 271 ATEQIE Y.

=
- Mo} BAE BT MAS ML, AlAHS 2Rt

(3) Spacewalk

* URL : http://spacewalk.redhat.com/

* Feature

- 2ls4 AAED Ze|E 2ot 2E AL D23

- Red Hat SatelliteE 7|8tz H2HE ATEQ|O

- QIHIEZ] AR A|F (SIEXO} AZEQ0] HE )

- NG A7) U YEolE HB

_16_


http://spacewalk.redhat.com/

- 08 ¥ AAY ATEY 0| HE U B

- RHEL, Fedora, CentOS, Scientific Linux, S A&,

x Server Architecture _ 3 step

Data Tier

Logic Tier

Presentation Tier

« I2H|HY T2MA

&7

Tomcat

Backend Web Frontend
XML/RPC riSecti XML/RPC
API nerace API1
I

—
= eI

Power On System

Obtain IP Settings

W\

Obtain Boot Loader

Load Kernel and

Initial RAM Disk Image

Load Kickstart

Parameters from Profile

Install Packages from
Spacewalk Channels

A A 4 )

g
3
g
2
2
B
5
&
(=]

Configuration

Installed System
Ready for Use

_17_




* HjIL

Spacewalk | B

Inter-Server
Synchranization

Master
Spacewalk
Server

Spacewalk
Proxies

_18_



(4) xCAT ( Extreme Cluster/Cloud Administration Toolkit)

URL : http://xcat.org

Feature

Support H/W : IBM Power, IBM Power LE, x86_64

Support VM IBM PowerKVM, KVM, IBM zVM, ESXI, XEN

Support OS @ RHEL, SLES, Ubuntu, Debian, CentOS, Fedora, Scientific Linux
Oracle Linux, Windows, Esxi, RHEV, and more!

- Support Install Options : Diskful, Diskless, Cloning

- Built in Automatic discovery

- RestFUL API Support

*

*

* Operating System & Hardware Support Matrix

Power Poﬁlger ZVM P}?\\/N'\(/le r x86_64 X?((\S/—l\gd' X8|5%(i64
RHEL Yes Yes Yes Yes Yes Yes Yes
SLES Yes Yes Yes Yes Yes Yes Yes
Ubuntu No Yes No Yes Yes Yes Yes
CentOS No No No No Yes Yes Yes
AIX Yes No No No No No No
Windows No No No No Yes Yes Yes

Clients:  [CHN  |WeBIGUN  IRESHARN

‘dhcpd thtpd httpd [DNS! ‘ntpd 'syslogd
i i Mgmt

Network Service
| Network

Mgmt Node

Compute Compute Service Node

o - o -

Compute
Node

Compute

o -

i
|

_19_


http://xcat.org

xCAT(Extreme Cluster / Cloud Administrator Toolkit)& HPC Cluster,
RenderFarms, Grids, WebFarms, 2221 A Q1Z2t Cloud, C|O|E{AIE| SOof CHEt
2|210| 7+s3ICE  Provisioning2 AAZEE ARSI MAE £ Qoh{, Statelite,
iISCSI £& Cloning Remote manage system : DNS, TFTP, DHCP, HTTP, DNS &
of #2| LE MHAS £ #EAH Fdotn &g £ UEFE  lights-out
management, remote console 12|11 2At &S Z|YSCE  xCAT2 Hardware
Server A A AA& H2lE MM, S2lH £ M AAE, Diskful E£&=
Diskless EHS| =24 MHO| OS 4%, HE A|A& 2|, AEA 88 Z20W ¢
d &0| 7ts3tet.

_20_



(5) Warewulf Cluster Managet
* URL : http://http://warewulf.Ibl.gov/trac/wiki
Warewulfe 1488 252

2| HBolc, YsrzoR
A 209 (Al Ry,
=

~ L 2 = 7

A ACE olof AHEAtE HelstA| AEsStAt ot 2EF / J|stE U2 F9Y & U

Of ALt Ysts &dE US + UL WetM, Warewulf= 80| 7Hs5tl ALE

St7| 22 £F402tn e 4+ ACE Warewulf RHEL Z|gre| BHZEEO| Z|Hhs
= ot

Warewulfe {S5E =d A

2 AtEoto] dAEACE £t EFSH A4S 25 Backend Data solution, Backend

Interface Module, Event handlerg 71|11 U1, ofH £ 7|5 £ WM AtEE
2 282 A3ste AS 7|Pe2 st UV 5f°| D2AE= 2% 7|54 4L

2 Ze|=of 2|}

2016 A2 Warewulf= 3.7 HZ(2016.06)0| HIZZ|1D QM = A
2E3- CentOSO|ME= yum repositorygs S&5t0{ HZ2 Adx|g 4~ Q.2
HHEZ I SO A= AATES CHREIOF AMYUSIH AFEE £~ QCt.

€ OS provisioning tool Hlw 2
- 75 Bl



FAI xCAT Spacewalk Cobbler Warewulf

Java(C, Perl,

Perl, Ruby,
Language Python. etc Perl Python, Python

yenon. PL/SQL)
. Eclipse GNU GPL
License GNU GPL v2 . GPLv2 BSD

Public v2
GUI o o) o 0 X
First
1990 2011.05 2008.06 2011.01 2011.06

release
Latest
ates 2015.12 2016.05 2015.04 2016.01 2014.05
release

Platform support

Support Platform

FAI Debian, Ubuntu, CentOS, RHEL, SUSE, ...

RHEL, CentOS, Fedora, SLES, Ubuntu, AIX, Windows, VMWare, KVM,
PowerVM, PowerkKVM, zVM.

xCAT

Spacewalk Fedora, CentOS, SLE and Debian
cobbler RPM-based

warewulf Red Hat based distributions of Linux

_22_



3. S/W provisioning tool

(1) 75 Hlu

Ansible Chef Puppet Salt Juju
Language Python Ruby,Erlang Ruby Python Python, Go
. GPL
License GPL Apache 2.0 Apache 2.0 Affero GPL

Apache
Mutual
o) o o o) o)
auth
Encrypts l¢] o o 0 o
Verify
o) o) o) o) X

mode
Agentless o) X X both X
GUI o) o) o) o) o)
First

2012.03 2009.01 2005.08 2011.03 2010.09
release
Latest

2016.01 2016.03 2016.03 2015.07 2015.06
release

(2) Platform support

Ansible Chef Puppet Salt Juju

AIX o] o] o} o] X
*BSD o] o] o] o] X
HP 0 o} o} Partial X
Linux o] o] o} o] o]
OS X 0 0 o} o] X
Solaris o} o} 0 o X
Window Partial o} 0 o} o

_23_
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How to choose tools for devops

HighOps Operability eBook

DevOps Toolchains Work to Deliver Integratable IT Process Management
http://continuousdelivery.com/
http://blog.octo.com/en/continuous-delivery-how-do-we-deliver-in-3-clicks-to-7
000-machines/

http://www slideshare.net/CAinc/what-are-the-coolkidsdoingwithcontinuousde
livery?gid=4ae62edd-1432-4035-b8ca-b134d195888f&v=default&b=&from_se
arch=1

http://www slideshare.net/dev2ops/devops-security

http://www .bogotobogo.com/DevOps/DevOps_Cl_CD_Pipeline_Sample.php
http://www slideshare.net/voux/owf2013-agnostic-continuous-deliveryowfmas
ks?qid=724a46b1-fb43-412f-a8b4-bc8fb2b52bb5&v=default&b=&from_search
=1
https://www.ibm.com/developerworks/community/blogs/c914709e-8097-4537
-92ef-89821c416138/entry/devops_best_practice_-_establishing_a_%E2%80%
9Csingle_source_of_truth%E2%80%9D?lang=en

http://www slideshare.net/francoisledroff/master-chef-class-learn-how-to-quick
ly-cook-delightful-cqaem-infrastructures?qid=9198118a-5b10-4e3e-a7db-9d92
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