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OpenStack (openstack.org)
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*Why is OpenStack important?
—Open eliminates vendor lock-in

—Working together, we all go faster

—Freedom to federate, or move between clouds
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OpenStack projects (code names)

= Compute (Nova): Provision and manage
large networks of virtual machines

= Object Storage (Swift): Create petabytes | =~ h
of reliable storage using standard servers = ii |

-

* Image (Glance): Catalog and manage
large libraries of server images (http +
object storage) A
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OpenStack Community Snapshot

Open Source J1Z XIS




OpenStack Founding Principles

=Apache 2.0 license (OSI), NO §& 'AIE{=2}0|=" HHH
*Open design process, =XI&|2] &7} Design Summits
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OpenStack F7X9| XA

Architect for in- Re-Architect for service
house provider

Ao
Today’s Reality
Future with OpenStack
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Architect once Deploy

anywhere openstack’



OpenStack 131}
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OpenStack ZI28 3}
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OpenStack %l 17y
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OpenStack Community &0 A}
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OpenStackS St

*Open, scalable EE1Z O 2 A|&t

OpenStack Compute

CLOUD OS

\/ OpenStack Object" Storage
OpenStack Image Service
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OpenStackZ SoF 2N

ECOSYSTEM
User Ticketing Network Monitoring Host Server
Control Panel System Management Systems Management

lo o lo lo lo

CLOUD OS

OpenStack Compute \x, OpenStack Object Storage
OpenStack Image Service
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OpenStackZ SoF 2N

ECOSYSTEM
User Ticketing Network Monitoring Host Server
Control Panel System Management Systems Management

loe lo lo lo lo

CLOUD OS
OpenStack Compute . OpenStack Object Storage
OpenStack Image Service
Account Admin CLI Live Chat Account
Billing Tools Support Management

PUBLIC CLOUD
Customer facing & admin services for public cloud 15



OpenStackZ SoF 2N

ECOSYSTEM
User Ticketing Network Monitoring Host Server
Control Panel System Management Systems Management

lo lo lo lo o

CLOUD OS

OpenStack Compute k | OpenStack Object Storage
OpenStack Image Service

Admin Control Dept. Accounting User Enterprise Software

Panel Chargeback Management Integration Systems

o lo No No
| PRIVATE CLOUD
Integrate with existing enterprise systems forprivate cloud
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Simple Storage Service 7l|'d

. 280l ¢ MH|AR HIZEE AR MH|A
« 37| Mg 210 AHR7HS 3}, £ Gra Tk 3
A

- 2E2[X] 7Hdet Jls 22 ME ALES /XL 7|0 2HA 810,
O|F =2[H¢l (StLte]) AEZ|X| = O E(F =N 2, ALE,
e = UES ol= 7=

= ZiEkst RESTful API | S
— GET, DELETE, PUT, COPY, HEAD, POST

« §l A, 0[0]X| A, (8 GlO|ES| WY B

= Amazon S3 (Simple Storage Service) 2} S A}
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OpenStack Object Storage

« OpenStack Object Storage (code name: Swift)

Highly available, distributed, eventually consistent! object/blob2
store

Petabyte & storage?| clustering and management software
architecture

commodity serverZ|Et &5l OHH™O| |2 AEE|X| MH|A
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= Eventually consistent: 24F A|ABIO[A | &= O|O|E & SILIE =EA|, SA| BrESHA] &
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= Blob (binary large object): O|0|X|2t Z42 C|X|E HO|HZAM H| ™, 2 7|9 2K
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OpenStack Object Storage

= Swift E3

REST-based API

Data distributed evenly
throughout system

Account/Container/Object structure
(not file system, no nesting) plus
Replication (N copies of accounts,
containers, objects)

No central
database

Scalable to multiple
petabytes, billions of
objects

Hardware agnostic: standard
hardware, RAID not required

-0



OpenStack Object Storage
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— Proxy Server: AF2 X2 M0

— Account Server: AFE XL Al &H 22| 9 AN
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OpenStack Object Storage

- AIZXIE CHESH= URLE &tE Bhe=
user 1&

. ContainerS 2t2|5t= 24|

« Account@tojl= 0i2{ user7} EiH7I=51H
AL XI= Account:userE OJO|C|2A]
OIS E ZI1 tokenE2M & 7I=

http://swift.kt.com/vl/AUTH_57069e6e-2b54-4eeb-95a9-1eff53637978

Account

« Z{Q} Z'0| ObjectE Za|5t= ZHA|
(ex. Amazon S32| Bucket)

- user=& Access Control List(ACL)E
E5l Container?| 17| A27| #HstS 22|

Container Container

http://swift.kt.com/v1/AUTH_57069e6e-2b54-4eeb-95a9-1eff53637978/TESTCONTAINER

— e « MZIMO 2 XAEE|= uid QLEME
= == - Container?] ACLOj| E%5|0{ 22|
Object Object + Object= ! #0H0| OJLl EC{HEIRE T
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OpenStack Object Storage

EEEEXTT
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Lu Proxy Server ]—]—J
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Container Ring

http://swift.kyfcom/vl/account http://swift.kt.com/vl/account/container/object

http://swift.kt.com/vl/account/container

[Account Serverh—} Container Server [ Object Server ]
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Container Object
DB File
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OpenStack Object Storage
= AIO| E: http://swift.openstack.org

— swift @ X| 8! administrator, developers guide = A{

= AA FAE: http://launchpad.net/swift
- B 0| wat einjo|E
o AAXY: Swift-1.3.0 (cactus)
— Python 2.6
— Ubuntu 10.04
— xfs It A|AHE! (xattr I ZECH)

— Sqlite3 DB
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Hardware Setting OS Setting il

HostSeed
05 Install

Physical
Hardware

Install Configuration

hardware

Swift ready

HW

o chef roles
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IP OS Image Role
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KT ucloud SS (storage service)

- SEHPE AEZ|X| MH|A QF
— Closed Beta Service : 3.28 ~ 4.22

— Open Beta: soon to be open

* cs: compute service

* ss: storage service

olleh ucoud
] CS.UCIOUd.CO m/SS ucloud CS ucloud CON . ucloud DS ucloud 55

o =< it ucloud SS AE2|X| © mrA My
- S'é‘l S EEH“EH)“M

=5 ETIES S B | Tl sy 7y
0 I_ I A 9 A A TR mys NEw BamE
L E M akrckdimr 1 343.27 KB HIZH
ucioud B2} : R 09:00~18:00 » =S 0 0.00 KB EITH
Selizt
080-2580-005

HRORZH18A| 01F) [/ 78 22 g
Mol o) 3 FHERIN 221 ks
) 02-3219-2432

2981 \ .
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| MERY || AN W & M= ol | dgeE || gog=cs
= = =y e !
o 1._Cloud_7H % 20110414, ppt 4.23 MB M 2011-04-12 +
2_uclond_&E 404
(3 218 MB M 2011-04-12 +

_201044, pdf

SiAre7f | DAME  olgefE | TR MY

13D H 2002-F71EY-33938 | =H0E HEOA Ol49Y
THE 206 MK COPYRIGHTIC) 2010 KT CORR,

AT ESVS C 102-51-42945 | ¥ Hij
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OpenStack Swift 7|8t 28 & (blog)

*Here are some good use cases for OpenStack Object Storage:

=Storing media libraries (photos, music, videos, etc.)-
CI22EEALO|E

=Archiving video surveillance files
*Archiving phone call audio recordings
*Archiving compressed log files
=Archiving backups (<5GB each object)
=Storing and loading of OS Images, etc.

=Storing file populations that grow continuously on a practically
infinite basis.

=Storing small files (<50 KB). OpenStack Object Storage is great at
this.

=Storing billions of files.

=Storing Petabytes (millions of Gigabytes) of data.

28



Amazon / Rackspace A{H|A Of Al

L Amazon S3/EC2

J

=Application Hosting
=Backup and Storage
=Content Delivery
E-Commerce

*High Performance
Computing

*Media Hosting
*On-Demand Workforce
=Search Engines

*Web Hosting

Rackspace Cloudfiles J

N

= Email Hosting

= Email Archiving

= Email marketing

= File Sharing

= Backup & Collaboration

= Admin Tools

= control panel, migration
app

= Mobile applications

http://aws.amazon.com/solutions/case-studies/

http://69.20.89.3/apps/backup_and_collabor
ation/online_file_storage/#

29



Rackspace API A{H|A Of| Al

= Rackspace CloudFiles APl &82& E%I 28 0

==
-2t & HEX=0|, APl &2&8S St 38 A=2l O
e CyberDuck : mfQ M& = Z 7 2H
« Mobile App: 2 HFY EHZOJ|A] T} F 2 (CDN)

e Plixi(Tweet Photo): EQ|E Y2 E ARl X&t

Built With The Cloud Files™ API

The Cloud Files™ Application Programming Interface (API) allows developers to build their own unigue solutions on top of Rackspace's infrastructure.
Below are three examples of the numerous applications that have been built using the Cloud Files™ &FIL.

CyberDuck Rackspace Cloud 2.0 Plixi
2 =N

Ipen Connection Quick Connect -

R 15 obiects, 45,72 MIB

Britney Spears Miley Cyrus Wyclef
Blog=Images

cloud-customer=flvs Publish to CON m ﬂ! ™ a
cloud-customer-mp#s ' A. .-ui. L

http://Iwww.rackspace.com/cloud/cloud_hosting_products/files/api/ 3o




Amazon S3 mashup API A{H|A O Al

= Amazon 53 API Profile - Windows Internet Explorer

@:\-- ¥y i* http /e, prograrmmablesweb, comdapifamazon-s3 mashups
My WEEY E2NN  SHFEINA EHIT EF2H)
W & =B

-

% Programmableiieb S, |* Mashup Dashboard -... I* dmazon 53 AP Profile l* Amazon 53 AP Pr.., x I* APl Directary - Progr... |_| th " B - &

© Register / Login |T d APls, mashups, code and developers |

APIACCESS <
GET YOUR APPS IN THE CLOUD arLanTtic.net

programmable

Hot APIs » Twitter YouTube Facebook Google Maps Flickr Linkedin More » Latest news Bring Your Social Metwarks to Your Sernvice Business

Home API News API Directory Mashups Community How-to 3 ibe: d G f

T
| Dashboard | Directory Mewest  MostPopular By Category APl Scorecard Add AP

Dashboard * Directory = Amazon 53 AFI Profile

MASHERY

The Pramier APl Management Solution

Amazon S3 Mashups

Summary Mashups How-To (10} Developers (46) Comments (1) HOOVER'S
Name Description o DEAS & APPS CONTEST
Amanda Open Jource Amanda Enterprise is a certified, tested, and supported version of the popular
Backup Amanda open source backup and recovery tool. Amanda can now use Amazon 53 to
kackup, archive and retrieve any amount of data, at any time, from anywhere on the
Internet.

Amazon Ebay Search and  Search any keyword or product from Amazon, eBay and Google. A search engine and

Comparison comparison site.
APl status Realtime availahility and performance of popular, public &P1s. The lists of monitared

APls consists of the most heavily trafficked Web senvices, including Google Search,
Google Maps, Bing, Facebook, Twitter, SalesForce, YouTube, Amazon, eBay and
others.

Autopendium Stuff about old cars. Keep a record of the restoration, customization and day-to-day life
of your old car, and share resources and information with other old car owners.

Big Contacts Full featured commercial service to track contact data, notes and history. Free level
allows 500 contacts. Integrates with Skype, 53 and Alexa Thumbnail semvices.

APl Management



OpenStack Swift API 7|dt 22}0|HE

= KT ucloud SS (Swift)Q} HE 713 t

Cyberduck

&
&

Gladinet

Cloudfuse

Open source FTP, SFTP,
WebDAYV, Cloud Files,
Google Docs & Amazon S3

Browser for Mac & Windows.

Seamless access, aggregate,

and backup to cloud storage

Cloudfuse is a FUSE
application which provides
access to Rackspace's Cloud
Files (or any installation of
Swift).

tools

Cyberduck.ch

Gladinet.com

ohloh.net/p/cloud

fuse

Amazon S3
FTP, WebDav
Google Docs
Cloudfiles
Window Azure
Openstack
Etc...

Amazon S3
FTP, WebDav
Google Docs
Cloudfiles
Internap
Openstack
Etc...

Cloudfiles
Openstack(Sw
ift)
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Swift API

Account and
Authentication

Storage account
service

Storage
container service

Storage object
service

GET account
GET accounts list
PUT account
DELETE account
GET user

GET users list
PUT user
DELETE user

GET Storage account
HEAD Storage account
POST Storage account

HEAD Storage container

GET Storage container

PUT Storage container
DELETE Storage container
POST Storage container : user
metadata

POST Storage container : ACL

HEAD Storage object

GET Storage object

PUT Storage object
Chunked Transfer Encoding
Copy Object

POST Storage object
DELETE Storage object

Account MM, X3|, ALK
User MM, X3|, ALK
A A} QIES X 2| (token,
storage url)

Container 2|AE, =2f X3
Account M K| AfR2EF X3
Account metadata F=7}

Object 2|AE, =2F 73|
Container K| AF2EF X 3|
Container A M, ALK
Container metadata =7}
Container ACLAHN

Object HEH X 73|

Object g2t Sl [IREE
Object copy

Object AMK|

Object metadata =7}
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Swift Af2 AKX}

1. 1= AKX} (ID,PW )E Eof] EZ 2IE  ID: testitester

| W

=1
2 M (GET.PUT ith = Z} PW: testing
hd R o ( ' ,o.) Wlt El— HA
_ 7
-+ () (-
T e e e e e e — (D)
O ID, Pass ™& N g S
O | > GET JauthwlO HTTP/LL TR AR
> X-Storage-User: test:tester 5 .
Ol= > X-Storage-Pass: testing | §S) é
Gmmmmmme e URL, Token M| E| &
< HTTP/1.1 200 OK| S
< X-Storage-Url: http://127.0.0.1:8080/v1/AUTH_b54c7309-4fe2-496d-aeb4-496a564017a8| >
- < X-Storage-Token: AUTH_tk938f7f8746974c91b2992faa95ddca73 g
— V9]
Request M& T S|
> GET /v1/AUTH_b54c7309-4fe2-496d-aeb4-496a564017a8 HTTP/1.1
> X-Storage-Token: AUTH_tk938f7f8746974c91b2992faa95ddca73 T
-
ALHH Ol ACL QI | -
request S——
a A|C,0 MH X 2|
<______/
€-m-mmmmmmmmmmmmmmmommmmmmommmo T - Response ®&
— < HTTP/1.1 204 No Content
34




Swift ¢

A\

« Default Swift API (GET, PUT, DELETE, COPY)
Swift » Upload Files, Download Files, Delete Files

1.0.2

« etc.

» Create Containers, Delete Containers

« Access Control List(ACL) & Public Container
Swift - User-definable Metadata for Accounts and Containers
1.1 « Statistics for Object Storage

(Austin)
) » Multi region replication
Swift * Incorporate SW-auth into Swift
1.2 - S3 API Middleware
(Bexar)

« Multi region
Swift  ° asynchronous-proxy
1.3 * checksum-get

(Cactus)

Swift
1.4
(Diablo)

« SQLite write ahead logging

« ZAEO|HOIM index.htm| 2 ZEA|
« XFF Zot= mhdol| Chal wHE oA E
cHIHSE RHEAP A5 7 (proxy
refactoring)

- SQLite 2= A MsIHMforZiH| O[], 35
O7IRE. o1& 7M. U & 121 Eot



IV. Summary

QE AA DRMEES B3 MM FLC BEY Y
- fE 7 WEA 7L =2 HH, AAEA HO

» QM 71 =2 object storage (swift) 7|8 AH|A 2 E
A 270 9 7|& A7 > KT ucloud SS A{H|A
« Qo WM FM0|n IL MO KHo] 7|CH
— compute (NOVA) & &= 284 2T 7|04.
—image (Glance) MH|A T2 ME Q| CIF T2 ME A&
 burrow : simple queuing service

« loadbalancing service

o database service

= St Q ZEAEH FHEBL|E| : openstack.or.kr

- @2 Fo| 2ef STt
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