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• ª¶ƙǋƜǍŶ15�
– ƼǌƦǓǍƤƇ§ě�¾łåŹŸƏ��

• ª¶��>�Ĕ(VTJ)źE:Ūŵ4�
– OpenStackƏ�Ųů§ě�¾łåƏ��

• 
�ŠÔśŷšż18®ź}ƌ
• hŻƠƫƚǓjš(²ĵżĞ�ƙǑǌǓ)
• ÑfàÐ30ª/�Əpĳ�(��ż2�ê)
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¶ªŞħŪŪůśŦŷ

• ª¶��>�ĔŻŧý�
• OpenStackƏÐáŪůīŋĠÌ

– ĻDǛƸƣƳƤǅƮǍźųśŵŻīŋ
– Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ
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ª¶��>�Ĕ(VTJ)

• ƽǑƩǓƲǈǓƯǋǍŶœ��>źÙ>Ūů�
ĔĉňZ

• òR¤ż)RŶ9M (ó�fż�Ĕĉ)
• Ķ!�¾ĉŻƜǋƕưǒNFVƢƤƭǃŻ½ġǒ
ĥ ƇĺáƙƾǎǓƢǊǑ �Əp©

– NTTưƟǅ
• �Ĕĥ Ə �œSáßcŻ½ġǒĺáƏp©

– NTTĘª¶
• Sá3áźNŤůĥ ǒ½ġŻ �œPM �

– śţųşŻĶ!�¾ĉŻ½ġǒ¿ùƏ �4
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OpenStack SummitŶŻåĕpąŏ

2014/11 OpenStack Summit Paris

We spoke the knowledge and tips 
when building and operating OpenStack 
Cloud on 100 Physical Servers.
(Neutron HA, VXLAN performance,,,)

2012/10 OpenStack Summit San Diego

We announced baremetal provisioning 
framework which handles barematel 
machine like a virtual machine.
This is merged upstream in Grizzly.5
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OpenStack SummitŶŻåĕpąŐ

2015/10 OpenStack Summit Tokyo

We (NTT West, Canonical and VTJ) 
spoke ”Requirements for Providing 
Telecom Services on OpenStack-based 
Infrastructure”. 6
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ĻDǛƸƣƳƤǅƮǍźųśŵīŋ

OpenStackƏÐáŪůīŋĠÌ
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ŖOpenStackƏÐáŪůīŋĠÌŗŶżŹţœ
ŖOpenStackƏÐáŪůƸƣƳƤŻīŋĠÌŗŻħŶū

ƤǅǓǍƪǓǃŶk�źĈŝœk�źŅŜş

i¢ūƌŻż�ůƋ5œÅźĆŠƌi¢ŹƊwđŪ
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ĴČ�®ŻƸƣƳƤŻīŋ

• OpenStackƸƣƳƤƏ«�źôű�ťƌ�
ęŠŚŲů (2013��®)

• ¼�Û�ŻůƅŻV¾Ð<Š;ÜæźŶ
šŵśŹś

• ĬºǎǀǓƯƇ�ĔǄǅŠ�òźÈĒ
• y
æŹ
�Šgś
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ŘƙƦǏŻǚğřƏŷƌ
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ŏ"2ŻtöƏĈŝƌ5ź)��ã
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ƇƸƣƳƤǅƮǍƛǆǑƶƤ
ƆƇƋƃŪůŠœ
ŘƙƦǏŻ4ğřŠ
óźżKŲŵ
ƃŪůŔ

Ő�òźí�ŶšŹśœƸƣƳ
Ƥ�Ŷ&�źôŵƌ”ƆŻ”Ƈ
“Ŧŷ”Ə4ų�-Ūŵœ�òŷ

Ż{2>Ə[ƋƃūŔ

ő²1
źĈŝůŻ
ŠŖưƟǅŶŻ��ŗ
Ŗ��ŻÃxłŗŖ��
ŻƧǌǈǓƢǊǑ>ŗŖǁǓƞƫ
ƯŶŻǁƔǑưƢƖƒÛ�ŗŶŪůŔ

Œ�Ŷ
Ɔo´æź

ŘƙƦǏŻ4ğř
ƏĚëŪŵœǁǓƞƫ

ƯŻÚÎŷĎ.Żôű�ć
ƏĚŵśƃūŔ

ĻDǛƸƣƳƤǅƮǍźųśŵŻīŋ



īŋźtūƌĠÌö

• OpenStackƦǂƱǓŻôű�ť
– ǉǓơǓĜÓŶœ�ĔĉĜÓŶœĊšůśŦ
ŷƇďPŠŚƌŦŷƏÒ�ƋŪŵśţ
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EĈǖOpenStack²§�aƦǂƱǓ

• 19XêŻł%
• OpenStackŶGPUƏÐáūƌůƅŻ�ĔƦǂ
ƱǓ

– NTTƟǂǈƲƞǓƢǊǑƥÀ NVIDIA-docker
½Ĥ��åĕ

– GPGPU on OpenStack - GPGPUƔǑƨǓƱǍƜǋ
ƕưŻƽƤƯƼǋƜƭƓƤ

7³µǝ¸	Ŷ�â�
ďPŠŚƋƃŪůƊœ�ƂŸM4��ŨŭŵţŰŨś
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īŋźtūƌĠÌö

• OpenStackƦǂƱǓŻôű�ť
– ǉǓơǓĜÓŶœ�ĔĉĜÓŶœĊšůśŦ
ŷƇďPŠŚƌŦŷƏÒ�ƋŪŵśţ

• ƦǂƱǓ�âŷƺƘǏǓŶV¾Ð<Ə�±
• �Ĕİ¦ż`¶æź)ŵ*ł

– SlideshareźƒƫƼǏǓưūƌŰŤ
• ƧǌǈǓƢǊǑƠƔƯŷSlideshareŶ�ŃƏ
şŤŬ SEMƏp©
– SlideshareŶŻİ¦ŻƩƕǑǏǓư¤ƏKPIŷ
ŪŵƄŵśƌ
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īŋĠÌźŞŤƌÊŴš

īŋĠÌŻ�ŶĎ.Żôű�ćƇƇƌƁšŦ
ŷŠ¬ð>ŪƃŪů

• tĮƦƝǄǑƯǛĶ!�¾ĉŻƜǋƕư/NFV
Ż½ġœƜǋƕưńĸ�ĔŻê3š

• ǏǓǍǛŞqÀ#Ż�ĔƟǑƠǍ

13

ĻDǛƸƣƳƤǅƮǍźųśŵŻīŋ



"
æŹÊŴš

• �ĪƏôŵŵœĦēŀĩŻÉª
• ƶƫƨǓƿƫƜƤźôų
• ƇƊŹśŦŷƏÌƅƌ
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Ý^ǛƼǋƔƽǓƯƜǋƕưv(źų
śŵŻīŋ

OpenStackƏÐáŪůīŋĠÌ
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ƜǋƕưŻv(ŷśŜƉƋżv(�ŻīŋźųśŵħŪƃūŔ

ƜǋƕưŻ
þƄƏÞĠūƌůƅźOpenStackż²UŶū

ƽƤƯƼǋƜƭƓƤŷśŜƉƋżƶƫưƴƕƵƕŻ



ƼǋƔƽǓƯƜǋƕư

ƛǆǌƒƳƫƯǐǓƜ

ƜǋƕưźųśŵŻ¥Þ

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ

ƮǓƨƦǑƨǓ

IoTƗƫƣƠǓƶ

GPUƜǋƤƨ ƷƻǌƫƜƜǋƕư

AWS Azure

GCP

VMware



ƛǆǌƒƳƫƯǐǓƜ

Ķ!�¾ĉĜÓŶŻ¥Þ

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ

ƮǓƨƦǑƨǓ

IoTƗƫƣƠǓƶ

GPUƜǋƤƨ ƷƻǌƫƜƜǋƕư

AWS Azure

GCP

OpenStack

OpenStack

Kubernetes

OpenStack

SDN

ƙǓƞƤƯǎǓƨ



Why ƼǋƔƽǓƯƜǋƕư?

• "
�aƇÄs�aƇƦƛǈǌƭƓŻĞ
ÓŶœfľŶŻøÞŠŉŪśƢƤƭǃŠ
l^ūƌ

• Ħ÷ūƌŷƼǋƔƽǓƯƜǋƕưŻ¨Šn
ś

– hěÂŹƠǓƸƤ�¾ò
– Ķ!�¾ò
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Why OpenStack?

• ƙǓƼǑƧǓƤ
• ],fŶǉǓơǓŠg¤
• łåƟǂǈƲƭƓŠÐå
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ǕóşƊĚůǖOpenStackŷż

• Ɯǋƕư¿ùŻůƅŻƺǎǓǃǐǓƜ
• ůţŨƐŻÄčǕƼǏƣƖƜƯǖżŚƌŠœ�
áūƌŻżCĽŪůÄčŻƄ

• ƟƒÄčżnoŪŵšůŠœƳƫƯǐǓƜÄ
č(Neutron)ŷƟƒÄč�fŻÄčżƃŰ
ƃŰ¡UŻ�_ŚƋ
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OpenStackƏ¿�ūƌęü
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ØÞƤƯǎǓƣ ØÞƳƫƯǐǓƜ ØÞƟǑƹǈǓƯ

��>z

ǌƧǓƤøÞ
ǀǓƨǍ API

ǉǓơøÞ �áĿøÞƦƛǈǌƭƓ Ď<ģoe°

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ

��ƤƯǎǓƣ ��ƳƫƯǐǓƜ ��ƟǑƹǈǓƯ



OpenStackƏ¿�ūƌęü
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ØÞƤƯǎǓƣ ØÞƳƫƯǐǓƜ ØÞƟǑƹǈǓƯ

��>z

ǌƧǓƤøÞ
ǀǓƨǍ API

ǉǓơøÞ �áĿøÞƦƛǈǌƭƓ Ď<ģoe°

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ

��ƤƯǎǓƣ ��ƳƫƯǐǓƜ ��ƟǑƹǈǓƯ

ŏ OpenStack APIŻl^

ŐØÞ�Į>ŻůƅŻ��>zŻl^

ő��ǁƢǑ/ØÞǁƢǑ/ƟǑƭƱƏ�'øÞ



NTTưƟǅƼǋƔƽǓƯƜǋƕư

• fNŤƠǓƸƤŻIaaS`éŷŪŵłå
• AWSŷƼǋƔƽǓƯƜǋƕưƏ�ś.Ť
• 4ųŻƮǓƨƦǑƨǓŶØÞƠǓƶ1,000J
Ŷĺá�
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Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ

OpenStack Summit Barcelona 2016åĕİ¦



NTTĘª¶ SNI�ľƠǓƶ

• Flet’sĂŻ�Ż�ľƢƤƭǃŶ3á
• IPv6ŹŸŻę�źƆt�
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OpenStack Summit Tokyo 2015åĕİ¦



EĈǖNFV

NFV(Network Functions Virtualization)

ǄƫƦǓƣ
ǍǓƨ

CDN SBC WAN
ōķ>

DPI ƺƑƔǇ
ƕƘǓǍ

CGN ƭƤƨǓ/
QoEǅƲƨ

SGSN/
GGSN PEǍǓƨ BRAS Ôă/\oĂ

ƴǓư

�·ŻƳƫƯǐǓƜƒƼǋƔƒǑƤ NFV(Network Functions Virtualization)

VA VA VA

VA VA VA

CDN: Contents Delivery Network  SBC: Session Border Controller  DPI: Deep Packet Inspection
CGN: Carrier Grade NAT  NAT: Network Address Translation  QoE: Quality of Experience
SGSN: Serving Packet Radio Service Support Node  PE: Provider Edge  VA: Virtual Appliance
GGSN: General Packet Radio Service Support Node  BRAS: Broadband Remote Access Server

ÄčÉŻuáƵǓưƕƖƒ
��ƒƼǋƔƒǑƤǕVAǖ
Ǘ ËáƵǓưƕƖƒ

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



EĈǖNFVźƉŲŵ�ŠeƎƌŻşǜ
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VA VA VA

VA VA VA

ƠǓƸƤ
��ĉ

ƠǓƸƤ
3áĉ

3áĉÉźƚƤƨǁƔƥ
ŪůƠǓƸƤƏ�HŶš
ƌ

ŌqŻƲǓƥźÍŲů
ƠǓƸƤŻƨƔǃǌǓŹ
łåǒ��ŠIčź

ƤǅǓǍƤƨǓƯŪœņŕ
źƤƞǓǍƒƫƼūƌģ
$�İŠƇƋƇūţŹƌ

m,ŻĶ!ĖćƏƳƫƯ
ǐǓƜ#ź��æźOF
Ūœ3áĉŻ�¾Ə�ę
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NFV	Management	and	Orchestration	

NFVI
��>`é#1
OpenStack

Carrier	Ethernet
Switch

��ƤƔƫƪ

ƮǓƨƦǑƨǓƤƔƫƪ ƮǓƨƦǑƨǓƤƔƫƪ

ƮǓƨƦǑƨǓƤƔƫƪ

Virtualized	InfrastructureǁƳǓƣǆ

OpenStack OpenDaylight

ƙǓƞƤƯǎǓ
ƨǓ

VNF
ǁƳǓƣǆ

��>`é#2
VMware

ƮǓƨƦǑƨǓƤƔƫƪ

VNF(Visualized	Network	Function)

EMS1 EMS2

VNF1 VNF2

��ƤƔƫƪ

ƟǑƯǏǓǍ

ƮǓƨ

NFV POCŻ��

Cloud/WAN	Network
Controller

NFV POC#1 ŖCloudNFV Open NFV FrameworkŗƏ'ź[Ə��



EĈǖOpenStackŷDocker/Kubernetes
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Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ

ØÞ

��>

��ǁƢǑ

ØÞ

��>

ƟǑƭƱ
(Docker)

ØÞ

��>

��ǁƢǑ

ƙǓƞƤƯǎǓƨǕKubernetesǖ

ƟǑƭƱ

ŏ OpenStackßc
¿ùŻůƅ

Ő OpenStackŷ
DockerŻĸ�ßc

ő��ǁƢǑź
Dockerßc¿ù



v(źųśŵŻīŋ

�ƌşƊĺáūƌƀ

• ƔǑƺǋzƀŻĎ<>�ĔŻÐá
• OpenStackŻĺáøÞ
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ĠÌźNŤŵp©ŪůŦŷ

• īŋŻ¬ð>ŷƼǋƔƙǌƭƓ�Ť
• ƧǌǈǓƢǊǑƽǑƩǓźìĭūƌ
• ],fŻOpenStackĺáĉŻàŻdƏĊţ
• ƔƽǑƯŶåĕūƌ

– OpenStack Summit ǕGlobalǖ ŎǙ
– OpenStack Days TokyoŎǘ
– Japan OpenStack Ops Meetup Ŏǘ

30

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



ƔǑƺǋzƀŻĎ<>�Ĕ

• ÆŪśŷšźÆŪśǌƧǓƤƏ7�ŵ
• 7�IčŹǌƧǓƤ

– ØÞǌƧǓƤǕƠǓƶœƳƫƯǐǓƜœƤƯǎǓ
ƣǖ

– ��ǌƧǓƤǕƠǓƶœƳƫƯǐǓƜœƤƯǎǓ
ƣǖ
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êÁǖImmutable Infrastructure

34

ƺƓƣƚǍƼǏƸƣǊƲǑƝ

ƼǏƣƖƜƯA
Äč½Ĥá

VM VM VM

OpenStack

ƼǏƣƖƜƯB
ƟǑƭƱ/ƽƒǄƨǍĥ á

C C BM

OpenStack

ƜǋƕưƙǓƞƤƯǎǓƨ

Chef/Puppet/Ansible

OpenStackƏ·ĹŻ
³¯ªƃŶźá�Ū
ŵƂŪś

GlassFishŷMySQL
Ż²§×ƏƔǑƤƯǓ
ǍŪŵŞśŵƂŪś

ƧǓƤƟǓưƏƟǂƫƯ
(ðo)ŪůŻŶœĎ<
ƭƤƯź�Ūŵÿ¹Ə
£ŝŵÆŪś

ǌƧǓƤŻ�áÚÎ
Ə¬ƊşźŪœ�6ǌ
ƧǓƤƏÐáŪůś

GitHub
Social coding

Jenkins
Continuous integration

ĺáĉ

łåĉ łåĉ łåĉ

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



êÁǖInfrastructure as Code

35

GitHubõ
ŶøÞ

łåĉ

ßcģo
ƺƑƔǍ

Jenkinsõ
ŻCIƬǓǍ

Build
ƬǓǍ

Provision
ƬǓǍ

Configuration
ƬǓǍ

Test
ƬǓǍ

ǀǓƨǍ
ƬǓǍ

CIƼǏƦƤ
Build şƊ Test ƃŶ
ƏĎ<>

ƧǓƤƟǓưøÞ
ƒƼǌƺƑƔǍƇ
ßcģoƺƑƔǍ
ŹŸƏøÞ

ƧǓƤƟǓư
ƏBuild

ßcģoƺƑƔǍƏ'ź
ƭƤƯßcƇ¶äßcƏ

Provisioning

CIƼǏƦƤ
ƏøÞŪœ
pē

ƭƤƯßc
źŵTesting

CIƼǏƦƤ
Żÿ¹Ə
ĕñ

łåßc
ƭƤƯ / 

ƤƭǓƣǑƝßc
¶äßc

ƒƼǌ
ƺƑƔǍ

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



OpenStackŻĺáøÞ

36
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OpenStackŻĺáźųśŵŻīŋ
OpenStack`éŻĺáźųśŵŻīŋ(��) Ï1

1. OpenStackźųśŵŻīŋ
1. OpenStackźŇr½îŻ
þƄŠŹś Ï2

2. OpenStackŻǄǓƨǌǑƝÄčǕǌƧǓƤ�áÚÎƏIĜ>ǖŠ�ŝŹś Ï3

3. ��ƳƫƯǐǓƜŻèĜƇQoSøÞźųśŵŻƴƕƵƕŠĲƋŹś Ï4

2. OpenStack`éŻĺáǒèĜźŞŤƌīŋ
1. èĜƬǓǍŻƒǋǓǃģoƇǏƝøÞƬǓǍŻBlack/White listƇTŋåà®
źEÕūƌƱǎƫƣƽǓƤƏ�<ŶøÞŪŵśƌ

2. ƒǋǓǃģoƇƱǎƫƣƽǓƤŻ°§żOpenStackŻÖĄĉźŪşŶšŹś
3. Ç~®ŻèĜźųśŵŻƴƕƵƕŠĲƋŹś Ï5

37

Ï1: OpenStack`éŻĺáźŞŤƌƉţŚƌīŋƏ0Ģ
Ï2: OPNFVŻDoctorƼǏƣƖƜƯź´�
Ï3: Ceilometer + Gnocchiź´�
Ï4:SáŻSDNėQƏ�ŝŽĠÌœǞǠǟŷşLinux BridgeŶŸŜūƌş
Ï5: SREŹŸŻĈŝ¨Ż��ƇChaos MonkeyŹŸŻƬǓǍŻÐáź´�

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



OpenStack`éŻĺáźųśŵŻīŋ
OpenStack`éŻĺáźųśŵŻīŋ(��)
3. OpenStack`éŻǏƝøÞźųśŵŻīŋ

1. OpenStack`éşƊ-8ŨƍƌǏƝŻĿŠgūŢƌ Ï6

2. ƢƤƭǃŶ��Ŷ�į�ŻŚƌǏƝŠ-8ŨƍŹś
3. ǏƝşƊBYƏÙoūƌŻŠŉŪśǕOpenStackźųśŵŻō�ŹîĚŠ�ę)Ï7

4. ĺáƙƾǎǓƢǊǑźųśŵŻīŋ
1. ƔǑƢƮǑƯøÞŻt�ĢŁŷƱǎƫƣƽǓƤŻû�ŤŠ�?.
2. OpenStack`éŻ¿�øÞ�aŠExceløÞŶ�ƢƤƭǃşƊEÕŶšŹś
3. ƒǋǓǃģoƇBlack/White listƇƱǎƫƣƽǓƤżOpenStackŻƶǓƣǊǑƇÄ
W¿�ŠeƎƌůžźĚëŨŹśŷśŤŹś Ï8
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Ï6:¶äßcŶƆǏƝǎƽǍƏDebugŶĺáŪŵśƌůƅ
Ï7: ǏƝƺƑƔǍźŵƯǋǑơƜƢǊǑIDŠ�šĀŠƍŹśbKŠŚƌŦŷŠBY
Ï8:��Ż¡Uź´�

Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



īŋĠÌźŞŤƌÊŴš

ƜǋƕưŻĺáźŦŮ¡UÓżŚƌ

• AWSŶżŚůƋƃŝŠœOpenStackŶżŶš
ŵŹśŦŷżgś

• ĺáĉŻǁƔǑưźe>Ə�ŝƌŦŷŠ�ż
h/
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Ý^ǛƼǋƔƽǓƯƜǋƕưv(źųśŵŻīŋ



ƃŷƅ

• ĦēŀĩŻĸāŶœgţŻ�Įźųśŵ
żĠŠĚųşƋƃŭƐ

• �ĪŻú�Ə�ťƌŦŷŷœïśA�Ŷ
PDCAƏXūŦŷźÏ8Ūŵśƃū

• óŻGƋþƄźďPǒń�ƏŞ�űśůŰ
ŤƃŪůƊœ�ĝ�źŵŞħŪŨŭŵţŰŨ
ś

• ŧŊċŚƋŠŷŜŧũśƃŪů
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OPENSTACK+L½Ĥǋƿ
Żŧý�
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OpenStack+L½Ĥǋƿ
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ƻǏǓưƶǑưƨǐǓÀŷôű�ťŔÝ^7òŶƟǋƿ�Ŕ



OpenStack+L½Ĥǋƿŷż

• ƻǏǓưƶǑưƨǐǓÀŻƮǓƨƦǑƨǓ©ģƏ
3áŪœ½ĤßcƏá�śůŪƃūŔ

• ŘOpenStack+L½Ĥǋƿřź@ıśůŰţ�òƏ
=Ƌœ@ı�¾ŻçÀŷ+ź½ĤƏēśƃūŔ

– @ı�¾ŻçÀż½ĤƭǓǁƏ�¼ŶšƃūŔ
– ¶ǋƿŠ�¼Ūů½ĤƭǓǁźEâśůŰţŦŷƆI
čŶūŔ

• ŘOpenStack+L½ĤǋƿřŶ�ůƴƕƵƕƇî
ĚƏưƛǈǄǑƯ>ŪœưƛǈǄǑƯƏ�Đ*łś
ůŪƃūŔ
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­��p©Ūůĥ ǒ½Ĥ(��)



OpenStack+L½Ĥǋƿ
https://enterprisecloud.jp/openstack-lab/

GitHub 
https://github.com/openstack-lab/OPS-Manager
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