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Introduction

The modern data experience enables simple, seamless, and 
sustainable data storage as a service. By helping you use 
more of your data while reducing the complexity and expense 

óÄ�è�ê�ÆÏêÆ�đÌº�ÏêÄĄ�ĈđĄė­đėĄº�«ºÌÏê³�ÏđɊ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�
enables the modern data experience and empowers the data-driven 
enterprise to extract maximum value from its data.

About This Book
This book consists of seven chapters that explore how

 » 7UDGLWLRQDO�VWRUDJH�FRVWV�DGG�XS�DQG�KRZ�PRGHUQ�DOO�ȵDVK�
VWRUDJH�UHGXFHV�WRWDO�FRVW�RI�RZQHUVKLS��&KDSWHUb��

 » Storage simplicity and manageability nirvana can be 
DFKLHYHG�ZLWK�PRGHUQ�DOO�ȵDVK�VWRUDJH��&KDSWHUb��

 » Virtualization, containerization, and consolidation are 
VXSSRUWHG�E\�PRGHUQ�DOO�ȵDVK�VWRUDJH��&KDSWHUb��

 » Storage consumption and costs are optimized with modern 
DOO�ȵDVK�VWRUDJH��&KDSWHUb��

 » Cloud scalability and agility are achieved with modern 
DOO�ȵDVK�VWRUDJH��&KDSWHUb��

 » Hybrid cloud environments are enabled with modern 
DOO�ȵDVK�VWRUDJH��&KDSWHUb��

 » 0RGHUQ�DOO�ȵDVK�VWRUDJH�GHOLYHUV�UHDO�EXVLQHVV�DQG�WHFKQLFDO�
EHQHȴWV��&KDSWHUb��

Each chapter is written to stand on its own, so if you see a topic 
that piques your interest, feel free to jump ahead to that chapter.

Foolish Assumptions
It’s been said that most assumptions outlive their uselessness, 
but we assume a few things nonetheless! Mainly, we assume that 
you have some understanding of data storage technologies and 
concepts. Or perhaps you work in a storage, virtualization, or data 
center architecture role. If these assumptions describe you, then 
this is the book for you. If none of these assumptions describe 
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you, you should keep reading anyway. This book gives you quite a 
bit of useful information about the modern data experience.

Icons Used in This Book
Throughout this book, we occasionally use special icons to call 
attention to important information. Here’s what to expect:

This icon points out important information you should commit to 
ĩóėĄ�êóÆÆÏêɯɠ��áóêÆ�ģÏđÌ��êêÏĢºĄĈ�ĄÏºĈ��ê³�«ÏĄđÌ³�ĩĈɐ

zÌÏĈ�Ï­óê�ºĨĀá�ÏêĈ�đÌº�Û�ĄÆóê�«ºêº�đÌ�đÌº�Û�ĄÆóê��ê³�ÏĈ�đÌº�Ĉđėĵ�
áºÆºê³Ĉɯɠ�ģºááɊ�áºÆºê³�Ąĩ�êºĄ³Ĉɯɠ��Ąº�è�³º�óÄɐ��óė�­�ê�ĈÞÏĀ�đÌÏĈ�
info if you aren’t interested.

zÏĀĈ��Ąº��ĀĀĄº­Ï�đº³�«ėđ�êºĢºĄ�ºĨĀº­đº³ɯɠ��ê³�ģº�ĈėĄº�ÌóĀº�ĩóė�
appreciate these useful nuggets of information.

zÌºĈº��áºĄđĈ�ĀóÏêđ�óėđ� đÌº� Ĉđėĵ�ĩóėĄ�èóđÌºĄ�ģ�Ąêº³�ĩóė��«óėđ�
(well, probably not), but they could help you avoid a mistake.

Beyond the Book
We can only cover so much in this short book, so if you want to 
ĸê³�óėđ�èóĄºɊ�­Ìº­Þ�óėđ�www.purestorage.com/flash and these 
other helpful resources:

 » Flash Storage Buyer’s Guide: https://bit.ly/
FlashBuyersGuide

 » IDC white paper: http://bit.ly/IDCEvergreen

 » Forrester Consulting study: https://bit.ly/ForresterTEIPure

 » Cloud Buyer’s Guide: http://bit.ly/CloudBuyersGuide

 » Real World Stories of IT Admin Heroes: https://bit.ly/
realworlditheroes

 » NVME over RoCE Storage Fabrics for NOOBs: http://bit.
ly/NVMENoobs

https://www.purestorage.com/flash
https://bit.ly/FlashBuyersGuide
https://bit.ly/FlashBuyersGuide
http://bit.ly/IDCEvergreen
https://bit.ly/ForresterTEIPure
http://bit.ly/CloudBuyersGuide
https://bit.ly/realworlditheroes
https://bit.ly/realworlditheroes
http://bit.ly/NVMENoobs
http://bit.ly/NVMENoobs
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&KDSWHUb1

IN THIS CHAPTER

 » Adding up the TCO of traditional storage

 » Bringing down your overall costs with 
DOO�ȵDVK�DUUD\V

 » Using inclusive software licensing to 
EULQJ�GRZQ�WKH�7&2�IRU�\RXU�DOO�ȵDVK�
storage systems

 » /HDUQLQJ�DERXW�PRGHUQ�DOO�ȵDVK�VWRUDJH

Containing Storage Costs

Data center infrastructure has long been seen as an una-
voidable cost of doing business. Companies are always 
looking for ways to manage these expenses while still 

delivering the information resources their people need to inno-
Ģ�đº��ê³�­Ąº�đº�Ģ�áėºɐ�,óĄ�³�đ��ĈđóĄ�Æº�ĈĀº­Ïĸ­�ááĩɊ�đÌº�đº­ÌêóáóÆĩ�
á�ê³Ĉ­�Āº�Ì�Ĉ�­Ì�êÆº³�Ą�ĀÏ³áĩ�óÄ� á�đºɊ�ÆÏĢÏêÆ�9z� áº�³ºĄĈ���ÆĄº�đ�
óĀĀóĄđėêÏđĩ� đó� Ąº�ĈĈºĈĈ� đÌº� ­óĈđ� ºĵº­đÏĢºêºĈĈ� óÄ� đÌºÏĄ� ­ėĄĄºêđ�
systems.

zóó� Äºģ� «ėĈÏêºĈĈºĈ� ėê³ºĄĈđ�ê³� đÌº� đóđ�á� ­óĈđ� óÄ� óģêºĄĈÌÏĀ�
ɞz�\ɟ�óÄ�đÌºÏĄ�ĈđóĄ�Æº�ºêĢÏĄóêèºêđĈɊ�è�ÞÏêÆ�Ïđ�³ÏĶ­ėáđɯɠ�ÏÄ�êóđ�
�ÏèĀóĈĈÏ«áºɯɠ�đó�đ�Þº�ĀĄó�­đÏĢº�ĈđºĀĈ�đó�­óêđĄóá�đÌÏĈ�­óĈđɐ��ÄđºĄ��ááɊ�
ÏÄ�ĩóė�³óêɭđ�Ąº�áÏįº�ĩóė�Ì�Ģº���ĀĄó«áºèɊ�ĩóė�­�êɭđ�đ�Þº�ĈđºĀĈ�đó�
ĈóáĢº�Ïđɐ�,ėĄđÌºĄɊ��ÄđºĄ�ĩóėɭĢº�³ÏĈ­óĢºĄº³�đÌ�đ�ĩóė�³ó�Ì�Ģº���ĈđóĄ-
�Æº�ĀĄó«áºèɊ�ģÌ�đ��Ąº�Ĉóèº�óÄ�đÌº�ģ�ĩĈ�đÌ�đ���èó³ºĄê��ááɢĹ�ĈÌ�
storage solution can solve it?

Calculating the TCO of  
Traditional Storage

�áº�Ąáĩ�³ºĸêÏêÆ�đÌº�ĀĄó«áºè�ÏĈ��ê�ÏèĀóĄđ�êđ�ĸĄĈđ�ĈđºĀ�Ïê�đĄ�êĈ-
ÄóĄèÏêÆ�ĩóėĄ�³�đ��­ºêđºĄ�ÄóĄ�ÆĄº�đºĄ�ºĶ­Ïºê­ĩɐ�9ê�đºĄèĈ�óÄ�ĈđóĄ-
�ÆºɊ� ĩóė� êºº³� đó� ėê³ºĄĈđ�ê³� ĩóėĄ� Äėááĩ� áó�³º³� ĈđóĄ�Æº� ­óĈđĈ�
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�ĈĈó­Ï�đº³�ģÏđÌ�đĄ�³ÏđÏóê�á�óĄ� áºÆ�­ĩ�ĈđóĄ�Æº� ÏêÄĄ�ĈđĄė­đėĄºɐ�zÌº�
z�\� ÄóĄ� ĈđóĄ�Æº� ÆóºĈ� Ä�Ą� «ºĩóê³� đÌº� ÏêÏđÏ�á� ĀėĄ­Ì�Ĉº� ĀĄÏ­º� �ê³�
óêÆóÏêÆ�è�Ïêđºê�ê­º�đÌ�đ�ĩóė�Ā�ĩɐ�lėÏđº���Äºģ�ĸĨº³��ê³�Ģ�ĄÏ�«áº�
costs should be considered:

 » Capital expenditures (CapEx)

• Initial purchase: The price that you pay up front for your 
storage system is perhaps the most obvious part of the 
7&2�b7KH�KDUGZDUH�FRVW�LV�DOPRVW�DOZD\V�WKH�ELJJHVW�
component of storage procurement.

• Replacements and upgrades:�(YHU\WKLQJ�LQ�\RXU�GDWD�
FHQWHU�LV�RQ�D�UHSODFHPHQW�F\FOH��7KH�WLPH�WR�GHFRPPLV-
VLRQ�WKRVH�H[SHQVLYH�VWRUDJH�DUUD\V�ZLOO�FRPH��0RVW�
VWRUDJH�YHQGRUV�UHFRPPHQG�D�IXOO�UHSODFHPHQW�RU�D�
PDMRU�XSJUDGH�RI�\RXU�HTXLSPHQW�LQ�RUGHU�WR�VWD\�FXUUHQW�
ZLWK�WKH�ODWHVW�DQG�JUHDWHVW�WHFKQRORJ\�

• Additional capacity:�(QVXULQJ�VXɝFLHQW�FDSDFLW\�IRU�GDWD�
JURZWK�LV�D�QHYHU�HQGLQJ�FKDOOHQJH�IRU�VWRUDJH�DGPLQLV-
WUDWRUV��7KLV�FKDOOHQJH�LV�IXUWKHU�FRPSOLFDWHG�E\�WKH�IDFW�
WKDW��IRU�SHUIRUPDQFH�UHDVRQV��PDQ\�WUDGLWLRQDO�VWRUDJH�
DUUD\V�GRQȇW�DOORZ�\RX�WR�XVH�DQ\ZKHUH�QHDU�WKH�DYDLODEOH�
GULYH�VSDFH�ZLWKLQ�D�VWRUDJH�DUUD\��$V�D�UHVXOW��PDQ\�
FRPSDQLHV�LQHYLWDEO\�RYHUVSHQG�RQ�H[SHQVLYH�GULYH�
VSDFH�DQG�DGGLWLRQDO�DUUD\�VKHOYHV�WR�HQVXUH�WKH\�DOZD\V�
have enough (that is, too much) storage space.

 » Operational expenditures (OpEx)

• Maintenance:�)URP�WKH�EHJLQQLQJ��\RXU�VWRUDJH�YHQGRU�
H[SHFWV�\RX�WR�SD\�DQ�DQQXDO�IHH�WR�PDLQWDLQ�\RXU�
HTXLSPHQW��ΖWȇV�EDVLFDOO\�D�ZDUUDQW\�SODQ�WKDW�DOORZV�\RX�
WR�KDYH�WKH�YHQGRU�IXOO\�VXSSRUW�\RX�LQ�WKH�HYHQW�WKDW�
something happens to your system.

• Power and cooling:�0DQ\�FRPSDQLHV�XVH�D�FRPELQDWLRQ�
RI�WUDGLWLRQDO�KDUG�GLVN�GULYH��+''��DUUD\V�DQG�K\EULG�
ȵDVK�VWRUDJH�DUUD\V�WKDW�FRQVLVW�SULPDULO\�RI�+''V�LQ�WKHLU�
GDWD�FHQWHU�HQYLURQPHQWV��:LWK�VR�PDQ\�PRYLQJ�SDUWV��
WKHVH�ȊVSLQQLQJȋ�+''�DUUD\V�FRQVXPH�D�WRQ�RI�ZDWWDJH�
DQG�JHQHUDWH�D�ORW�RI�KHDW��$V�D�UHVXOW��WKH\�UHTXLUH�
FRROLQJ�V\VWHPV�WR�NHHS�WHPSHUDWXUHV�LQ�FKHFN��7KH�
FRPELQDWLRQ�RI�LQFUHDVHG�FRROLQJ�DQG�WKH�IDFW�WKDW�
VSLQQLQJ�GLVNV�UHTXLUH�PRUH�HOHFWULFLW\�PHDQV�WKDW�
\RXȇUHbIDFHG�ZLWK�JUHDWHU�SRZHU�DQG�FRROLQJ�H[SHQVHV�
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• Licensing:�:LWK�HYHU\�YHQGRU��\RX�JHW�DQ�DUUD\��ΖQ�RUGHU�
WR�JR�EH\RQG�WKDW�DQG�DGG�XVHIXO�IHDWXUHV��\RX�PD\�LQFXU�
YDULRXV�W\SHV�RI�VRIWZDUH�OLFHQVLQJ�FRVWV��)RU�H[DPSOH��GR�
\RX�ZDQW�GDWD�GHGXSOLFDWLRQ"�:KDW�DERXW�FORQLQJ"�
5HSOLFDWLRQ"�(QFU\SWLRQ"�(YHQ�ZLWK�DOO�ȵDVK�VWRUDJH�
V\VWHPV��VRPH�YHQGRUV�FKDUJH�D�ORW�IRU�WKHVH�IHDWXUHV��ΖQ�
IDFW��OLFHQVLQJ�FRVWV�FDQ�DGG�D�VLJQLȴFDQW�DPRXQW�WR�
RYHUDOO�VWRUDJH�FRVWV�

• Floor space:�7KH�WUDGLWLRQDO�+''�VWRUDJH�V\VWHPV�WKDW�
PDQ\�RUJDQL]DWLRQV�VWLOO�XVH�WRGD\�VLPSO\�FDQȇW�PHHW�
PRGHUQ�SHUIRUPDQFH�UHTXLUHPHQWV��7R�LQFUHDVH�
SHUIRUPDQFH��VWRUDJH�DGPLQLVWUDWRUV�QHHG�WR�DGG�PRUH�
GLVNV��ZKLFK�UHVXOWV�LQ�GDWD�FHQWHU�UDFNV�WKDW�DUH�IXOO�RI�
ZKLUULQJ�GLVNV��VSLQQLQJ�DZD\��DQG�WDNLQJ�XS�YDOXDEOHbȃ�
DQG�H[SHQVLYHbȃ�UDFN�VSDFH�

• Complexity:�0DQ\�WUDGLWLRQDO�VWRUDJH�V\VWHPV�DUH�WUXO\�
FRPSOH[��7KH�PRUH�FRPSOH[�WKH\�DUH��WKH�KDUGHU�WKH\�DUH�
WR�PDQDJH��7KH�UHVXOW�LV�H[FHVVLYH�Ζ7�SHUVRQQHO�FRVWV�IRU�
UXGLPHQWDU\�VWRUDJH�PDQDJHPHQW��(YHQ�ZRUVH��WKLV�
FRPSOH[LW\�FDQ�OHDG�WR�VORZGRZQV�IRU�QHZ�EXVLQHVV�
DSSOLFDWLRQ�GHSOR\PHQWV��LQFUHDVLQJ�WKH�FRVWV�IRU�WKRVH�
SURMHFWV�DV�ZHOO��&RPSOH[LW\�LV�DQ�H[SHQVLYH�FKDUDFWHULVWLF�
LQ�DQ\�Ζ7�HQYLURQPHQW��ΖW�PD\�EH�GLɝFXOW�WR�TXDQWLI\��EXW�
LW�KDV�VLJQLȴFDQW�FRVW�LPSOLFDWLRQV�

�áá�đóÆºđÌºĄɊ�đÌºĈº�ÏđºèĈ�­�ê�­Ąº�đº��ê�Ï­º«ºĄÆɢáÏÞº�ĈđóĄ�Æº�óģê-
ºĄĈÌÏĀ�ºĨĀºĄÏºê­ºɐ�zÌº�Ā�Ąđ� đÌ�đ�ĩóė�Ĉºº��«óĢº� đÌº�ģ�đºĄ� đÌ�đɭĈ�
ó«ĢÏóėĈ��ê³�ĢÏĈÏ«áº�è�ĩ�êóđ�Ĉººè�ÏêđÏèÏ³�đÏêÆɐ�6óģºĢºĄɊ��Ĉ�ĩóė�
«ºÆÏê�đó�ĀººĄ�«ºáóģ�đÌº�ĈėĄÄ�­ºɊ�đÌº�ÌÏ³³ºê�ĀºĄÏáĈ�«º­óèº�èóĄº�
�ĀĀ�ĄºêđɊ��ê³�đÌº�đĄėº�z�\�ÄóĄ�đĄ�³ÏđÏóê�á�ĈđóĄ�Æº�«º­óèºĈ�Ā�Ïê-
fully evident.

Some companies prefer a cloud consumption model for data stor-
�Æº��ê³�óđÌºĄ�9z�ĄºĈóėĄ­ºĈɊ�ģÌÏ­Ì�ºê�«áºĈ�đÌºè�đó�ĈÌÏÄđ�ºĨĀºêĈºĈ�
ÄĄóè� ėĀÄĄóêđ� ��Ā"Ĩ� đó� èóĄº� ĹºĨÏ«áº� ɩĀ�ĩɢ�ĈɢĩóėɢÆóɪ� \Ā"Ĩɐ�
zÌºĩ�Ā�ĩ�óêáĩ�ÄóĄ�ģÌ�đ�đÌºĩ�ėĈºɊ�ģÌºê�đÌºĩ�ėĈº�ÏđɊ��ê³�­�ê�Ĉ­�áº�
on demand as their business needs grow.

zÌº�z�\�óÄ�đĄ�³ÏđÏóê�á�ĈđóĄ�Æº�ÏĈêɭđ�áÏèÏđº³�đó�óêɢĀĄºèÏĈºĈ�³�đ��
centers. Many companies are paying for traditional storage arrays 
and devices in remote or branch locations at the edge of their net-
ģóĄÞĈɊ��Ĉ�ģºáá��Ĉ�Ïê�Āė«áÏ­�­áóė³�ºêĢÏĄóêèºêđĈɐ
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Discovering the All-Flash Ingredients 
WKDWb5HGXFH�7&2

9ê�đÌº�º�Ąáĩ�³�ĩĈɊ�³�đ��­ºêđºĄ�Ĺ�ĈÌ�ģ�Ĉ�­óêĈÏ³ºĄ�«áĩ�èóĄº�ºĨĀºê-
ĈÏĢº�đÌ�ê�ɩĈĀÏêêÏêÆ�ĄėĈđɐɪ�zÌóĈº�³�ĩĈ��Ąº�áóêÆ�Æóêºɐ�Qó³ºĄê��ááɢ
Ĺ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêĈ��Ąº�far�èóĄº��ĵóĄ³�«áº�đÌ�ê�đÌº�óĄÏÆÏê�á�
qºĄÏ�á� �đđ�­Ìº³� qè�áá� �óèĀėđºĄ� qĩĈđºè� 9êđºĄÄ�­º� ɞq�qɟ� Ìĩ«ĄÏ³�
Ĺ�ĈÌ��ĄĄ�ĩĈ�ÄĄóè�èóĄº�đÌ�ê���³º­�³º��Æóɐ�Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ-
age can help organizations reduce both their direct and indirect 
storage costs.

\á³ºĄ� Ìĩ«ĄÏ³� Ĺ�ĈÌ� �ĄĄ�ĩĈ� ėĈº� �� ­óè«Ïê�đÏóê� óÄ� q�q� �ê³� qºĄÏ�á�
�³Ģ�ê­º³�zº­ÌêóáóÆĩ��đđ�­Ìèºêđ� ɞq�z�ɟ�ÌóĈđ�­óêđĄóááºĄ� ÏêđºĄ-
Ä�­ºĈ�đó�­óêêº­đ�đó�ĈóáÏ³ɢĈđ�đº�³ĄÏĢºĈ�ɞqq�Ĉɟ��ê³�6��ĈɊ�ĄºĈĀº­-
đÏĢºáĩɐ� Qó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº� ėĈºĈ� Sóêɢ�óá�đÏáº� QºèóĄĩ�
"ĨĀĄºĈĈ�ɞS�Qºɟ�ÌóĈđ�­óêđĄóááºĄ� ÏêđºĄÄ�­ºĈ�ģÌÏ­Ì�ĀĄóĢÏ³º�ÌÏÆÌºĄ�
ºĶ­Ïºê­ĩɊ� «ºđđºĄ� ĀºĄÄóĄè�ê­ºɊ� �ê³� ÆĄº�đºĄ� ĀºĄÄóĄè�ê­ºɢđóɢ 
³ºêĈÏđĩ�Ą�đÏóĈ�đÌ�ê�q�q��ê³�q�z�ɐɯSóđ��áá�ĈđóĄ�Æº�Ģºê³óĄĈ�óĵºĄ���
èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóê�«ėÏáđ�óê�S�Qº�đº­ÌêóáóÆĩɊ�Ĉó�
this is an important factor to consider when making a purchase 
decision.

How data reduction increases  
available capacity
Even as intelligent data services become a key consideration when 
­ÌóóĈÏêÆ�ĈđóĄ�Æº�ĈĩĈđºèĈɊ�­�Ā�­Ïđĩ�Ąºè�ÏêĈ���Äėê³�èºêđ�á�­óê-
­ºĄêɐ�,óĄđėê�đºáĩɊ�ºĢºĄĩ�³óáá�Ą�Ïê�ĩóėĄ�«ė³Æºđ�«ėĩĈ�ĩóė���áóđ�èóĄº�
ĈđóĄ�Æº�­�Ā�­Ïđĩ�đÌ�ê�Ïđ�³Ï³���Äºģ�ĩº�ĄĈ��ÆóɊ�đÌ�êÞĈ�ĀĄÏè�ĄÏáĩ�đó�
vast improvements in data reduction technologies.

Data reduction is an umbrella term that refers to features that can 
help organizations store more data in their existing storage. You 
­�ê�ºĵº­đÏĢºáĩ�Ąº³ė­º�đÌº��èóėêđ�óÄ�³�đ��đÌ�đ�ĩóė�Ì�Ģº�đó�ĈđóĄº�
�ê³� �­ÌÏºĢº� ÆĄº�đºĄ� ĈđóĄ�Æº� ºĶ­Ïºê­ĩ�ėĈÏêÆ�³ÏĵºĄºêđ�èºđÌó³ĈɊ�
such as data deduplication and compression (we cover these items 
èóĄº�Ïê��Ì�ĀđºĄĈɯȫɊɯȬɊ��ê³ɯȮɟɐ

�ÏđÌ�³�đ��Ąº³ė­đÏóêɊ�ĩóė�Æºđ���èėáđÏĀáÏºĄ�ºĵº­đ�đÌ�đɊ�Ïê�ºĈĈºê­ºɊ�
increases your actual storage capacity. Data reduction technol-
óÆÏºĈ� �Ąº� ĈĀº­Ïĸº³� �Ĉ� �� Ą�đÏó� óÄ� Ìóģ�èė­Ì� đÌº� óĄÏÆÏê�á� ³�đ�� ÏĈ�
Ąº³ė­º³ɐ�zÌÏĈ�Ą�đÏóɯɠ�ĄºĀĄºĈºêđº³��Ĉ�ºĵº­đÏĢº�Ąº³ė­đÏóêɉȩɯɠ�đºááĈ�
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ĩóė�Ìóģ�ºĵº­đÏĢº�đÌº��ĄĄ�ĩɭĈ�Ąº³ė­đÏóê�­�Ā�«ÏáÏđÏºĈ��Ąº�«�Ĉº³�óê�
your workloads.

,óĄ�ºĨ�èĀáºɊ���ɩȩȨɉȩɪ�³�đ��Ąº³ė­đÏóê�èº�êĈ�đÌ�đ�ĩóėɭĄº��­đė�ááĩ�
able to store the equivalent of ten times as much information on 
ºĢºĄĩ�«ĩđº�óÄ�ĈđóĄ�Æº� Ïê�ĩóėĄ�ĈđóĄ�Æº��ĄĄ�ĩɊ�ºĵº­đÏĢºáĩ� Ïê­Ąº�Ĉ-
ÏêÆ�ÏđĈ�­�Ā�­Ïđĩ�«ĩ�ȩɊȨȨȨ�ĀºĄ­ºêđɐ��áđÌóėÆÌ�³�đ��Ąº³ė­đÏóê�ÏĈ�óÄđºê�
�ê�óĀđÏóê�á� Äº�đėĄº�óê�đĄ�³ÏđÏóê�á�ĈđóĄ�Æº�ĈĩĈđºèĈɊ�èó³ºĄê��ááɢ
Ĺ�ĈÌ�ĈđóĄ�Æº�ÏêđºÆĄ�đºĈ�Ąº³ė­đÏóê�đº­ÌêóáóÆĩ�ĄÏÆÌđ�Ïêđó�đÌº��ĄĄ�ĩɊ�
making it a core part of the array’s operating system.

SóģɊ�đÌÏêÞ��«óėđ�đÌÏĈ�ÄĄóè��ê�º­óêóèÏ­Ĉ�ĀºĄĈĀº­đÏĢºɐ�,óĄ�ºĢºĄĩ�
dollar you’re spending on raw� ĈđóĄ�Æº� ­�Ā�­ÏđĩɊ� ĩóėɭĄº� �­đė�ááĩ�
ÆºđđÏêÆ� ɴȩȨ� ģóĄđÌ� óÄ� ¸ı¸«ČÍĝ¸� ĈđóĄ�Æº� ­�Ā�­Ïđĩɐ� zÌ�đɭĈ� ÛėĈđ� óêº�
ģ�ĩ�đÌ�đ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�­�ê�«ºÆÏê�đó�ÌºáĀ�ĩóė�đ�èº�đÌº�
beast of storage economics.

Facilities improvements:  
power and cooling
,�­ÏáÏđÏºĈ�­óĈđĈ�Ąºá�đº³�đó�ĀóģºĄ��ê³�­óóáÏêÆ��Ąº�óÄđºê���ĈÏÆêÏĸ­�êđ�
Ā�Ąđ�óÄ��ê�óĄÆ�êÏį�đÏóêɭĈ�ÏêÄĄ�ĈđĄė­đėĄº�ºĨĀºêĈºɐ��ááɢĹ�ĈÌ�ĈđóĄ�Æº�
Ąº³ė­ºĈ�đÌºĈº�­óĈđĈɊ�Ïê�Ā�Ąđ�³ėº�đó�Ĉóèº�«�ĈÏ­�ĀÌĩĈÏ­Ĉɐ

iÌĩĈÏ­Ĉɑ� �ºĈɊ� ĀÌĩĈÏ­Ĉɐ�6ºĄºɭĈ�ģÌĩɉ� �áá� đÌóĈº�èóĢÏêÆ� Ā�ĄđĈ� Ïê� ��
traditional hard disk drive system use motors that consume a lot 
óÄ�ĀóģºĄ��ê³�ÆºêºĄ�đº���áóđ�óÄ�Ìº�đɊ��Ĉ�ģºáá��Ĉ���áóđ�óÄ�êóÏĈºɐ��ê�
�ĄĄ�ĩ�ģÏđÌ���­óėĀáº�óÄ�³óįºê�ĈĀÏêêÏêÆ�³ÏĈÞĈ�­�ê�Ĉóėê³�áÏÞº���Ûºđ�
ĸÆÌđºĄ� Ïê� ĹÏÆÌđɐ� �ááɢĹ�ĈÌ� ĈđóĄ�Æº�èº³Ï�� Ì�Ĉ� êó�èóĢÏêÆ� Ā�ĄđĈɐ�
�ÌÏáº� �ĄĄ�ĩĈ� ģÏáá� ĈđÏáá� Ì�Ģº� Ä�êĈ� đó� ĀĄóĢÏ³º� ­óóáÏêÆɊ� đÌº� Ĺ�ĈÌ�
³ĄÏĢºĈ�đÌºèĈºáĢºĈ��Ąº�èóđÏóêáºĈĈɐ�zÌº�ĄºĈėáđ�ÏĈ�è�ĈĈÏĢºáĩ�Ąº³ė­º³�
ºáº­đĄÏ­�á�­óĈđĈɐ�,ėĄđÌºĄɊ�«º­�ėĈº�far�áºĈĈ�Ìº�đ�ÏĈ�ÆºêºĄ�đº³Ɋ�Ä�Ą�áºĈĈ�
­óóáÏêÆ�ÏĈ�êºº³º³Ɋ�đóóɐ��óėĄ�³�đ��­ºêđºĄ��ÏĄ�­óê³ÏđÏóêÏêÆ�ĈĩĈđºèĈ�
ģÏáá�đÌ�êÞ�ĩóė��ÄđºĄ�ĩóė�³ºĀáóĩ��ááɢĹ�ĈÌ�ĈđóĄ�Æºɐ

�ÏđÌ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�ÆºɊ��­ÌÏºĢÏêÆ�³�đ��Ąº³ė­đÏóê�Ą�đºĈ�óÄ�
ȩȨɉȩ�èº�êĈ� đÌ�đ� ĩóė� êºº³�much less hardware than in the past. 
Data centers using traditional spinning hard disk drives typically 
³Ï³êɭđ�Ì�Ģº�³�đ��Ąº³ė­đÏóê�­�Ā�«ÏáÏđÏºĈ�«ĩ�³ºÄ�ėáđɊ�Ĉó�ĩóė�óêáĩ�Ì�³�
raw disk space to work with. Enabling data reduction by default 
�­ĄóĈĈ��ê��ĄĄ�ĩ�èº�êĈ�ĩóė�­�ê�ºĵº­đÏĢºáĩ�Ąº³ė­º�đÌº��èóėêđ�óÄ�
ĈđóĄ�Æº�Ì�Ą³ģ�Ąº�ĩóė��­đė�ááĩ�êºº³Ɋ�ģÌÏ­Ì�ÄėĄđÌºĄ�Ąº³ė­ºĈ�ĀóģºĄ�
and cooling costs.
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Data center storage footprint 
DQGbFDEOLQJ
Data center rack space can be really expensive. While virtual-
ization has helped to reduce the amount of physical equipment 
êºº³º³Ɋ�ºăėÏĀèºêđ�ĈĀ�­º�êºº³Ĉ�ÆĄóģ�óĢºĄ�đÏèº��Ĉ�êºģ�ģóĄÞáó�³Ĉ�
are added.

9ê�đÌº�Ā�ĈđɊ�ĈđóĄ�Æº�Ì�Ĉ�«ººê���Þºĩ�­óêđĄÏ«ėđóĄ�đó�đÌºĈº�­óĈđĈɊ��ê³�
ÏđɭĈ�ĈđÏáá���è�ÛóĄ�Ä�­đóĄ�ÄóĄ�­óèĀ�êÏºĈ�đÌ�đ�­óêđÏêėº�đó�ėĈº�ÏêºĶ-
­Ïºêđ�óá³�6���óĄ�Ìĩ«ĄÏ³�ĈĩĈđºèĈɐ�9đɭĈ��áĈó���Ä�­đóĄ�ÄóĄ�­óèĀ�êÏºĈ�
ģÏđÌ�ĸĄĈđɢÆºêºĄ�đÏóê�Ĺ�ĈÌ�ĀĄó³ė­đĈ�đÌ�đ�³óêɭđ�ėĈº��³Ģ�ê­º³�³�đ��
reduction capabilities because

 » &RPSDQLHV�RIWHQ�DGG�GLVN�VKHOYHV�ZKHQ�WKH\�QHHG�PRUH�
performance.

 » 0DQ\�WUDGLWLRQDO�VWRUDJH�DUUD\V�GRQȇW�KDYH�GDWD�UHGXFWLRQ�
FDSDELOLWLHV�

Q�êĩ�óĄÆ�êÏį�đÏóêĈ�Ì�Ģº�Äóėê³�đÌ�đ�Ĺ�ĈÌ�ĈđóĄ�Æº�ĈĩĈđºèĈ�ºĵº­-
đÏĢºáĩ�ºáÏèÏê�đº� đÌºÏĄ�ĀºĄÄóĄè�ê­º�­óê­ºĄêĈɐ��ê³�óê�đÌº�­�Ā�­-
Ïđĩ�ÄĄóêđɊ�Ĺ�ĈÌ�³ÏĈÞĈ��Ąº�Ïê­Ąº�ĈÏêÆ�Ïê�ĈÏįº��áá�đÌº�đÏèºɐ��ºđģººê�
­�Ā�­Ïđĩ�Ïê­Ąº�ĈºĈ��ê³�³�đ��Ąº³ė­đÏóê�Äº�đėĄºĈɊ�ĩóė�è�ĩ�ĸê³�ĩóė�
don’t need as much storage hardware.

�Ĉ�ĩóė�Ąº³ė­º�đÌº�êėè«ºĄ�óÄ�Ą�­ÞĈ��ê³��ĀĀáÏ�ê­ºĈ�ĩóė�Ì�Ģº�Ïê�đÌº�
³�đ��­ºêđºĄɊ�ĩóė�­�ê��áĈó� Ąº³ė­º� đÌº�êėè«ºĄ�óÄ� ­�«áºĈ� đÌ�đ�ĩóė�
êºº³� đó� Ąėê� đó� đºđÌºĄ� ºĢºĄĩđÌÏêÆ� đóÆºđÌºĄɊ�ģÌÏ­Ì� ĈÏèĀáÏĸºĈ� đÌº�
data center. Fewer cables translate to less air movement restric-
đÏóêɊ�ģÌÏ­Ì�­�ê��áĈó�Ąº³ė­º�­óóáÏêÆ�­óĈđĈɐ

Eliminating Storage Software Licensing 
Headaches and Costs

zÌº�áºÆ�­ĩ�ĈđóĄ�Æº�ĀėĄ­Ì�ĈÏêÆ�ĀĄó­ºĈĈ�ÏĈ��Ą³ėóėĈ��ê³�³ÏĶ­ėáđɐ��đ�
ĸĄĈđ�Æá�ê­ºɊ�ĩóė�è�ĩ�ĈÏèĀáĩ�áóóÞ��đ��ĄĄ�ĩ�ĀĄÏ­ÏêÆɊ�«ėđ�ĩóė�Ĉóóê�
discover many optional add-on features and software that aren’t 
Ïê­áė³º³�Ïê�đÌº�«�Ĉº�­óêĸÆėĄ�đÏóêɊ�êóđ�đó�èºêđÏóê�áºêÆđÌĩ�è�Ïê-
tenance and support contracts.
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�ê³�ģÌ�đ�ÏÄ�ĩóė��³³��ê�óĀºĄ�đÏêÆ�ĈĩĈđºè�óê�ĩóėĄ��ĄĄ�ĩɑ�zÌ�đɭáá�«º�
extra. You want data reduction in the form of deduplication and/
óĄ�­óèĀĄºĈĈÏóêɑ�"ĨđĄ�ɐ��óė�ģ�êđ�ĄºĀáÏ­�đÏóêɑ�"ĨđĄ�ɐ�9Ä�ĩóė�³º­Ï³º�
đó��³³�óê�óĀđÏóê�á�è�êėÄ�­đėĄºĄ�ĈóÄđģ�Ąº� Äº�đėĄºĈɊ� đÌºê�­óèºĈ�
the fun part: actually getting the license keys to unlock those fea-
đėĄºĈɐ�"Ģºê��ÄđºĄ�ĩóė�Ā�ĩ�đÌº�áºÆ�­ĩ�Ģºê³óĄɊ�ÆºđđÏêÆ�áÏ­ºêĈº�ÞºĩĈ�
can sometimes be a challenge in itself.

Sóģ�Ïè�ÆÏêº���ģóĄá³�Ïê�ģÌÏ­Ì�ĩóė�Ā�ĩ�óê­º��ê³�Æºđ�ºĢºĄĩđÌÏêÆ�
ĩóė�êºº³ɐ�qóėê³Ĉ�áÏÞº���³Ąº�èɊ�³óºĈêɭđ�Ïđɑ�9đɭĈ�êóđɌ�zó³�ĩɊ���Äºģ�
óÄ�đÌº�áº�³ÏêÆ��ááɢĹ�ĈÌ�Ģºê³óĄĈ�Ïê­áė³º�ĈóÄđģ�Ąº�ģÏđÌ�đÌº��ĄĄ�ĩ�
ĀėĄ­Ì�Ĉºɐ�qóèº�óÄ�đÌºĈº�Äº�đėĄºĈɊ�Ĉė­Ì��Ĉ�³º³ėĀáÏ­�đÏóê��ê³�­óè-
ĀĄºĈĈÏóêɊ��Ąº�­ĄÏđÏ­�ááĩ� ÏèĀóĄđ�êđ� đó� đÌº�Ĺ�ĈÌ�º­óêóèÏ­�ĀÏ­đėĄºɊ�
and attempting to decouple the component would result in a less- 
than-stellar experience.

�ėê³áÏêÆ� �áá� đÌº� êº­ºĈĈ�Ąĩ� �ê³� óĀđÏóê�á� ĈóÄđģ�Ąº� ­óèĀóêºêđĈ�
right into the base system means that you have less hassle and 
áºĈĈ�ºĨĀºêĈºɐ�zÌ�đɭĈ���ģÏêêÏêÆ�Ĉ­ºê�ĄÏóɐ

Introducing Modern All-Flash Storage
,óĄ� đóó� áóêÆɊ� ĩóėɭĢº� ģóĄĄÏº³� �«óėđ� ĩóėĄ� ĈđóĄ�Æºɐ� �óėɭĢº� «ººê�
uncertain about its capability to keep up with your workload 
³ºè�ê³ĈɊ�­óê­ºĄêº³�đÌ�đ�đÌº�è�êėÄ�­đėĄºĄ�ģóėá³�Ĉė³³ºêáĩ�ĈđóĀ�
ĈėĀĀóĄđÏêÆ�ĩóėĄ��ĄĄ�ĩĈɊ��ê³�ėêĈėĄº�ģÌºđÌºĄ�ĩóėĄ�«ė³Æºđ�ģóėá³�
cover the software upgrades needed to keep up with evolving 
«ėĈÏêºĈĈ�ĄºăėÏĄºèºêđĈɐ�9đɭĈ�đÏèº�đó�­Ì�êÆº�đÌº�Ā�Ą�³ÏÆèɐ

�ÏđÌ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�ÆºɊ�đÌóĈº�ģóĄĄÏºĈ�Æó��ģ�ĩ��Ĉ�áóêÆ��Ĉ�
the storage purchase is coupled with an all-inclusive array soft-
ģ�Ąº�áÏ­ºêĈº��ê³�Ïê­áė³ºĈ�óêÆóÏêÆ�ĈėĀĀóĄđ�óĀđÏóêĈɐ�9ê�Ĉóèº�­�ĈºĈɊ�
this also means that you have the peace of mind of not needing to 
rebuy your storage for up to a decade.

Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ºê�«áºĈ�đÌº�ÄóėĄ�ĀÏáá�ĄĈ�óÄ�đÌº�èó³ºĄê�
data experience:

 » Fast matters.�)DVW�GDWD�LV�DJLOH�GDWD��0RGHUQ�DOO�ȵDVK�
VWRUDJH�UHGHȴQHV�IDVW�ZLWK�WKH�ORZHVW�ODWHQF\�DQG�KLJKHVW�
GDWD�WKURXJKSXW�



ȩȨ      Modern All-Flash Data Centers For Dummies, 2nd Pure Storage Edition

These materials are © 2021 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

 » Cloud is everywhere.�0RGHUQ�DOO�ȵDVK�VWRUDJH�EULGJHV�WKH�
HQWHUSULVH�GDWD�FHQWHU�ZLWK�WKH�FORXG�DQG�SURYLGHV�LQGXVWULDO�
VWUHQJWK�EORFN�VWRUDJH�WR�VHDPOHVVO\�UXQ�H[LVWLQJ�DSSV�LQ�WKH�
FORXG�

 » Simple is smart.�0RGHUQ�DOO�ȵDVK�VWRUDJH�SURYLGHV�LQWXLWLYH�
VWRUDJH�PDQDJHPHQW��HYHQ�DV�WHFKQRORJ\�HQYLURQPHQWV�DQG�
EXVLQHVVHV�JURZ�HYHU�PRUH�FRPSOH[�

 » Subscribe to innovation.�0RGHUQ�DOO�ȵDVK�VWRUDJH�HQDEOHV�
VPRRWK�WHFKQRORJ\�HYROXWLRQ�ZLWK�DXWRPDWLF�KDUGZDUH�DQG�
VRIWZDUH�XSJUDGHV�WKDW�OHW�\RX�NHHS�SDFH�ZLWK�WHFKQRORJ\�
HYROXWLRQ�ZLWKRXW�GRZQWLPH�RU�SHUIRUPDQFH�LPSDFW�
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&KDSWHUb2

IN THIS CHAPTER

 » Finding out why simplicity is important 
in storage

 » 'LVFRYHULQJ�WKH�EHQHȴWV�RI�VWRUDJH�
simplicity

 » 2SWLPL]LQJ�ȵDVK�VWRUDJH�IRU�\RXU�
application workloads

 » /HYHUDJLQJ�QHZ�ȵDVK�WHFKQRORJLHV�LQ�
PRGHUQ�DOO�ȵDVK�VWRUDJH

Attaining Simplicity 
DQGb0DQDJHDELOLW\

IêÄóĄè�đÏóê�zº­ÌêóáóÆĩ�ɞ9zɟ�­�ê�«º�­óèĀáºĨɯɠ�èóĈđ�ÄóáÞĈ�Þêóģ�đÌ�đɐ�9ê�Ä�­đɊ�Ïê�Ĉóèº�9z�ĈÌóĀĈɊ�­óèĀáºĨÏđĩ�ÏĈ�êóđ�óêáĩ��­­ºĀđº³Ɋ�
«ėđ��áĈó�ÏđɭĈ�ÆáóĄÏĸº³���«Ïđɐ��ėđ�Ïê�èó³ºĄê�9z�ºêĢÏĄóêèºêđĈɊ�đÌ�đ�
�đđÏđė³º�ÏĈ��Ĉ�óėđ³�đº³��Ĉ�Āėê­Ì�­�Ą³Ĉɐ�zó³�ĩɊ�ĈóÄđģ�Ąº�ÏĈ�º�đÏêÆ�
đÌº�ģóĄá³ɐ�Qó³ºĄê�ºêđºĄĀĄÏĈº��ĀĀáÏ­�đÏóêĈ�³ºè�ê³�ÌÏÆÌ�ĀºĄÄóĄ-
è�ê­º� �ê³� êóêɢĈđóĀ� ĄºáÏ�«ÏáÏđĩɊ� �ê³� ­óèĀáºĨÏđĩ� è�ÞºĈ� đÌºè�
ÏèĀóĈĈÏ«áº�đó�ĀĄóĢÏĈÏóê��ê³�è�ê�Æº�ºĶ­Ïºêđáĩɐ

9ê�đÌÏĈ�­Ì�ĀđºĄɊ�ĩóė�³ÏĈ­óĢºĄ�ģÌĩ�ĈÏèĀáÏ­Ïđĩ�Ì�Ĉ�«º­óèº�ÏèĀºĄ�-
đÏĢº� �­ĄóĈĈ� �áá� �ĈĀº­đĈ� óÄ� đÌº�³�đ�� ­ºêđºĄ� �ê³�Ìóģ�ĈÏèĀáÏ­Ïđĩ� Ïê�
ĩóėĄ� ĈđóĄ�Æº� ÏêÄĄ�ĈđĄė­đėĄº� ­�ê� Ì�Ģº� ĀóĈÏđÏĢº� ÏèĀ�­đĈ� �­ĄóĈĈ�
è�êĩ�³ÏĵºĄºêđ��ĈĀº­đĈ�óÄ�đÌº�«ėĈÏêºĈĈɐ

Why Simplicity is Imperative:  
Scaling the Business

zÌºĄº�ģ�Ĉ���³�ĩ�ģÌºê�³ºĀáóĩÏêÆ�³�đ��­ºêđºĄ�ĀĄó³ė­đĈ� đÌ�đ�Ì�³�
­óèĀáÏ­�đº³��³èÏêÏĈđĄ�đÏĢº�ÏêđºĄÄ�­ºĈ�è�ĩ�Ì�Ģº�«ººê�­óêĈÏ³ºĄº³�
��ĀóĈÏđÏĢºɊ��đ�áº�Ĉđ�«ĩ�9zɐɯ�ÄđºĄ��ááɊ�ÏÄ�ÏđɭĈ�­óèĀáÏ­�đº³Ɋ�Ïđ�èėĈđ�«º�
ĀóģºĄÄėáɯɐɯɐɯɐɯóĄ�ĈóèºđÌÏêÆ�áÏÞº�đÌ�đɐ
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Só�áóêÆºĄɐ�zó³�ĩɊ�Ĉè�Ąđ�9z�«ėĩºĄĈ�áóóÞ�ÄóĄ�­óĄº�ĈđóĄ�Æº�Äº�đėĄºĈ�
Ĉė­Ì��Ĉ

 » Simplicity and ease of use

 » Streamlined administrative experience

 » Automation

 » Simple procurement process

\ĄÆ�êÏį�đÏóêĈ�óÄ��áá�ĈÏįºĈ��Ąº�ĀĄó�­đÏĢºáĩ�ĈººÞÏêÆ�ģ�ĩĈ�đó�è�Þº�9z�
ÏêÄĄ�ĈđĄė­đėĄº�ĈÏèĀáºĄ�đó�è�ê�Æºɐ��ėĈÏêºĈĈ��ê³�9z�áº�³ºĄĈ�ģ�êđ�đó�
ºêĈėĄº�đÌ�đ�«ė³ÆºđĈ��ê³�ĄºĈóėĄ­ºĈ��Ąº�ÏêĢºĈđº³�Ïê��Ąº�Ĉ�đÌ�đ�­óê-
đĄÏ«ėđº�đó�ÏêêóĢ�đÏóê��ê³�³ÏÆÏđ�á�đĄ�êĈÄóĄè�đÏóêɐ��ê³�đó�Ïê­Ąº�Ĉº�
³�đ��­ºêđºĄ�ºĶ­Ïºê­ĩɊ�êºģ�đº­ÌêóáóÆÏºĈ�èėĈđ�«º�º�Ĉĩ�đó�­óêĸÆėĄº�
�ê³�³ºĀáóĩɐ

zĄ�³ÏđÏóê�ááĩɊ� ĈđóĄ�Æº� Ì�Ĉ� «ººê� �èóêÆ� đÌº�èóĈđ� ºĨĀºêĈÏĢº� �ê³�
­óèĀáºĨ�ĄºĈóėĄ­ºĈ�è�ê�Æº³�Ïê�đÌº�³�đ��­ºêđºĄɊ�Ĉó�ÏđɭĈ�êó�ĈėĄĀĄÏĈº�
đÌ�đ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº��ĄĄ�ĩĈ�Ì�Ģº�«º­óèº�đÌº�êºģ�Ĉđ�ê-
³�Ą³ɐ��ááɢĹ�ĈÌ��ĄĄ�ĩĈ�Ì�Ģº�ºáÏèÏê�đº³�ĈđóĄ�Æº�ĀºĄÄóĄè�ê­º�­Ì�á-
áºêÆºĈ�«ĩ�óĵºĄÏêÆ�«Ąº�ÞđÌĄóėÆÌĈ�Ïê�ĈĀºº³Ɋ�Ĉ­�á�«ÏáÏđĩɊ�ĈÏèĀáÏ­ÏđĩɊ�
�ê³��ÆÏáÏđĩɯɠ�êóđ� đó�èºêđÏóê�«ºÏêÆ�º�ĈÏºĄ� đó�ĀĄó­ėĄºɊ�è�ê�ÆºɊ�
�ê³�è�Ïêđ�Ïê�đÌ�ê�đĄ�³ÏđÏóê�á�³ÏĈÞɢ«�Ĉº³�ĈđóĄ�Æº�ĈĩĈđºèĈɐ

qÏèĀáÏ­Ïđĩ� ºê�«áºĈ� �ê� óĄÆ�êÏį�đÏóê� đó� èóĄº� ăėÏ­Þáĩ� Ĉ­�áº� ÏđĈ�
«ėĈÏêºĈĈɐ

How Does Storage Simplicity  
%HQHȴW�DQ�2UJDQL]DWLRQ"

zĄ�³ÏđÏóê�ááĩɊ�ĈđóĄ�Æº�ÏĈ�óêº�óÄ�đÌº�èóĈđ�­óèĀáºĨ�ÏêÄĄ�ĈđĄė­đėĄº�
­óèĀóêºêđĈ�Ïê���³�đ��­ºêđºĄɕ�đÌºĄºÄóĄºɊ�è�ÞÏêÆ�ĈđóĄ�Æº�è�ê�Æº-
èºêđ�ĈÏèĀáºĄ�­�ê�ºê�«áº���êėè«ºĄ�óÄ�ĈÏÆêÏĸ­�êđ�«ºêºĸđĈ�ÄóĄ�ĩóėĄ�
company.

Reducing procurement complexity
qÏèĀáÏ­Ïđĩ�Ąº³ė­ºĈ�đÌº��èóėêđ�óÄ�đÏèº�ĩóė�ĈĀºê³�ĀĄó­ėĄÏêÆ�ĈđóĄ-
�Æºɐ�6ºĄºɭĈ�ĀĄóóÄɉ��ºĄº�ĩóė�đó�­óèĀ�Ąº���«Ïáá�óÄ�è�đºĄÏ�áĈ�ÄóĄ���
ĈđóĄ�Æº� ĀėĄ­Ì�Ĉº� ÄĄóè� �� èó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº� Ģºê³óĄ� �ê³�
�� đĄ�³ÏđÏóê�á� ĈđóĄ�Æº� Ģºê³óĄ� ɞºĢºê� �� đĄ�³ÏđÏóê�á� ĈđóĄ�Æº� Ģºê³óĄ�
ģÏđÌ��ááɢĹ�ĈÌ�óĀđÏóêĈɟɊ�đÌº�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�Ģºê³óĄ�ģÏáá�
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ĀĄó«�«áĩ�ĈÌóģ�ÛėĈđ�đģó�đó�đÌĄºº�ÏđºèĈ�đó�­óêĈÏ³ºĄɐ�zÌ�đɭĈ�ĈÏèĀáÏ­-
Ïđĩ��đ�ģóĄÞɐ�\ê�đÌº�óđÌºĄ�Ì�ê³Ɋ�đĄ�³ÏđÏóê�á�ĈđóĄ�Æº�Ģºê³óĄĈ�è�ĩ�
�­đė�ááĩ� Ì�Ģº� ĈºĢºĄ�á� Ā�ÆºĈ� óÄ� óĀđÏóêĈɊ� ĀĄó³ė­đĈɊ� �ê³� ĈºĄĢÏ­ºĈɐ�
zÌ�đɭĈ�­óèĀáºĨÏđĩ��³�ê�ėĈºėèɐ�qóɊ�ĄÏÆÌđ�ÄĄóè�đÌº�Ĉđ�ĄđɊ���ĈÏèĀáº�
èó³ºĄê��ááɢĹ�ĈÌ� ĈđóĄ�Æº� ĈóáėđÏóê�«ºÆÏêĈ� đó� Ĉ�Ģº�ĩóė�èóêºĩ� Ïê�
đºĄèĈ�óÄ�ĀĄó­ėĄºèºêđ�­óèĀáºĨÏđĩɐ

Repurposing IT resources
"ĢºĄĩóêº�êºº³Ĉ�đó�³ó�èóĄº�ģÏđÌ�áºĈĈɯɐɯɐɯɐɯóĄɊ��đ�áº�ĈđɊ�ģÏđÌ�đÌº�Ĉ�èºɐ�
�ÌºêºĢºĄ�ĩóė�­�ê�Ąº³ė­º�đÌº�óĢºĄÌº�³��ĈĈó­Ï�đº³�ģÏđÌ�è�ê�ÆÏêÆ�
�� ĄºĈóėĄ­ºɊ� Ĉė­Ì� �Ĉ� ĈđóĄ�ÆºɊ� đÌº�èóĄº� ĩóė� ­�ê�³ºĢóđº� �đđºêđÏóê�
đó�óđÌºĄ��Ąº�Ĉ�óÄ�đÌº�«ėĈÏêºĈĈɐ��êĩ�Ąº³ė­đÏóê�óÄ�ĈđóĄ�ÆºɢÏê³ė­º³�
óĢºĄÌº�³�ÌºáĀĈ�ĩóėĄ�đº�è�«ºđđºĄ�è�ê�Æº�Ģ�áė�«áº�9z�ĄºĈóėĄ­ºĈɐ�\Ä�
­óėĄĈºɊ��­đė�á�đÏèº��ê³�ĄºĈóėĄ­º�Ĉ�ĢÏêÆĈ�ģÏáá�Ģ�Ąĩ�«�Ĉº³�óê�ĩóėĄ�
óĄÆ�êÏį�đÏóêɭĈ�ėêÏăėº�ĄºăėÏĄºèºêđĈɐ

Reducing the data center  
maintenance burden
�ºĩóê³�ĈÏèĀáĩ�«ºÏêÆ��«áº�đó�Ąº³ÏĄº­đ�9z�Ĉđ�ĵ�ºĵóĄđĈɊ�đÌº�ĈÏèĀáºĄ�
đÌº�³�đ��­ºêđºĄɊ�đÌº�èóĄº�ăėÏ­Þáĩ�ĩóė�­�ê�³ºĀáóĩ�êºģ�ģóĄÞáó�³Ĉɐ�
zÌº� Ąº�Ĉóê� ÏĈ� ĈÏèĀáºɉ� 9Ä� ĩóė� Ì�Ģº� áºĈĈ� ­óèĀáºĨÏđĩ� Ïê� đÌº� ³�đ��
­ºêđºĄɊ� ÏđɭĈ� áºĈĈ� áÏÞºáĩ� đÌ�đ� ĈóèºđÌÏêÆ�ģÏáá� Æó�ģĄóêÆ� �Ĉ� ĩóė� đĄĩ�
đó�³ºĀáóĩ�êºģ�ģóĄÞáó�³Ĉɐ�9ê�óđÌºĄ�ģóĄ³ĈɊ�ĈÏèĀáÏ­Ïđĩ�Ïê�đÌº�³�đ��
­ºêđºĄ� Ąº³ė­ºĈ� đÌº�óĢºĄ�áá� ³�đ�� ­ºêđºĄ�è�Ïêđºê�ê­º�«ėĄ³ºê��ê³�
­�ê�³ÏĄº­đáĩ�«ºêºĸđ�đÌº�«ėĈÏêºĈĈ�«ĩ�è�ÞÏêÆ�Ïđ�º�ĈÏºĄ��ê³�Ä�ĈđºĄ�đó�
³ºĀáóĩ�êºģ�«ėĈÏêºĈĈ�ģóĄÞáó�³Ĉɐ

\ĢºĄ�đÌº�áÏÄº�óÄ���đĄ�³ÏđÏóê�á�ĈđóĄ�Æº��ĄĄ�ĩɊ�è�Ïêđºê�ê­º�­óĈđĈ�­�ê�
«º­óèº���Ąº�á��á«�đĄóĈĈɐ�6�Ą³ģ�Ąº�è�Ïêđºê�ê­º�ģóĄÞĈ���áóđ�áÏÞº�
áÏÄº�ÏêĈėĄ�ê­ºɐ��Ìºê�ĩóė�ĸĄĈđ�«ėĩ���đĄ�³ÏđÏóê�á�ĈđóĄ�Æº��ĄĄ�ĩɊ�ĩóėĄ�
è�Ïêđºê�ê­º�­óĈđĈ�è�ĩ�«º�Ąºá�đÏĢºáĩ�áóģɐ�\ĢºĄ�đÏèºɊ�đÌóėÆÌɊ�Ģºê-
³óĄĈ�Ą�ÏĈº� đÌº�­óĈđ�óÄ�è�Ïêđºê�ê­º��Ĉ� đÌº�ĄÏĈÞ�óÄ���­�đ�ĈđĄóĀÌÏ­�
Ì�Ą³ģ�Ąº�Ä�ÏáėĄº�Ïê�ĩóėĄ��ÆÏêÆ�đĄ�³ÏđÏóê�á�ĈđóĄ�Æº��ĄĄ�ĩ�Ïê­Ąº�ĈºĈɐ�
"Ģºêđė�ááĩɊ�đÌº�­óĈđ�óÄ�è�Ïêđºê�ê­ºɯɠ��áóêÆ�ģÏđÌ�ÆĄ�³ė�ááĩ�³ºđº-
ĄÏóĄ�đÏêÆ� ĀºĄÄóĄè�ê­º� �ê³� đº­ÌêóáóÆĩ� ó«ĈóáºĈ­ºê­ºɯ ɠ� è�ÞºĈ�
óėđĄÏÆÌđ� ĄºĀá�­ºèºêđ� èóĄº� Ā�á�đ�«áºɊ� �á«ºÏđ� ĈđÏáá� ºĨĀºêĈÏĢºɐ� 9ê�
óđÌºĄ�ģóĄ³ĈɊ�ĩóė�Ì�Ģº�đó�Ąº«ėĩ�ĩóėĄ�ĈđóĄ�Æº�ºĢºĄĩ�Äºģ�ĩº�ĄĈ��ê³�
đÌºê�Ā�ĩ��ê�Ïê­Ąº�ĈÏêÆ��èóėêđ��êêė�ááĩ�đó�ĈėĀĀóĄđ��ê³�è�Ïêđ�Ïê�
ÏđɊ� ³ºĈĀÏđº� ³ÏèÏêÏĈÌÏêÆ� ĄºđėĄêĈ� óê� ĩóėĄ� ÏêĢºĈđèºêđ� Ïê� đºĄèĈ� óÄ�
ĀºĄÄóĄè�ê­º��ê³�ÏêêóĢ�đÏóêɐ
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"ĢºĄÆĄººê� qđóĄ�Æº� ÏĈ� �ê� ÏêêóĢ�đÏĢº� Ĉė«Ĉ­ĄÏĀđÏóê� ĀĄóÆĄ�è� ÄĄóè�
iėĄº� qđóĄ�Æº� đÌ�đ� ºáÏèÏê�đºĈ� ºĨĀºêĈÏĢº� ĈđóĄ�Æº� đº­ÌêóáóÆĩ�
ĄºÄĄºĈÌºĈ� �ê³� ºĢºĄɢÏê­Ąº�ĈÏêÆ� è�Ïêđºê�ê­º� ­óĈđĈɐ� zÌº� "ĢºĄ-
ÆĄººê� qđóĄ�Æº� ºĨĀºĄÏºê­º� ­óêđÏêėóėĈáĩ� ³ºáÏĢºĄĈ� iėĄº� qđóĄ�Æº�
ÏêêóĢ�đÏóêĈ� Ïê� ĈóÄđģ�Ąº� �ê³� Ì�Ą³ģ�Ąº� đó� ĩóėɯ ɠ� ģÏđÌóėđ� �êĩ�
³ÏĈĄėĀđÏóêɊ� ³óģêđÏèºɊ� óĄ� ³�đ�� èÏÆĄ�đÏóêĈɐ� 9đɭĈ� áÏÞº� ÆºđđÏêÆ� đÌº�
«ºêºĸđĈ�óÄ�ĈóÄđģ�Ąºɢ�Ĉɢ�ɢĈºĄĢÏ­º�ɞq��qɟ��ê³�đÌº�­áóė³�Ïê�ĩóėĄ�óêɢ 
ĀĄºèÏĈºĈ�ĈđóĄ�Æº�³ºĀáóĩèºêđɐ��ÏĈ­óĢºĄ�èóĄº��«óėđ�"ĢºĄÆĄººê��đ�
www.purestorage.com/products/evergreen.html.

7XQLQJ�)ODVK�6WRUDJH�IRU� 
Application Workloads

9Ä� ĩóėɭĄº� «ėĩÏêÆ� �ê� �ááɢĹ�ĈÌ� �ĄĄ�ĩɊ� ÏđɭĈ� áÏÞºáĩ� đÌ�đ� ĩóė�ģ�êđ� đó�
è�ĨÏèÏįº�ĩóėĄ�ĄºđėĄê�óê�ÏêĢºĈđèºêđ�ɞm\9ɟ�«ĩ�ºêĈėĄÏêÆ�đÌ�đ�ĩóėĄ�
èÏĈĈÏóêɢ­ĄÏđÏ­�á� «ėĈÏêºĈĈ� ģóĄÞáó�³Ĉ� óĀºĄ�đº� �đ� Āº�Þ� ºĶ­Ïºê­ĩɐ�
�óė� ³óêɭđ� ģ�êđ� đó�è�Þº� đÌ�đ� ÏêĢºĈđèºêđ� óêáĩ� đó� ĸê³� đÌ�đ� đÌº�
ĈđóĄ�Æº�ÏĈêɭđ�ĀºĄÄóĄèÏêÆ��Ĉ�ĩóė�ºĨĀº­đɐ

"Ģºê�ģÏđÌ�Ĉóèº�Ĺ�ĈÌ�ĈóáėđÏóêĈɊ�ĩóė�è�ĩ�ĈđÏáá�êºº³�đó�đėêº�ĩóėĄ�
�ĀĀáÏ­�đÏóêĈ� đó� �­ÌÏºĢº� óĀđÏè�á� ĄºĈėáđĈɊ� «ėđ� đÌ�đɭĈ� óÄđºê� ³ėº� đó�
ÏêĹºĨÏ«ÏáÏđĩ�Ïê�đÌº�ĈđóĄ�Æº�³ºĈÏÆêɐ�,óĄ�ºĨ�èĀáºɊ�ÄóĄ�Ĺ�ĈÌ�Āá�đÄóĄèĈ�
ģÏđÌ�ĸĨº³�«áó­Þ�ĈÏįºĈɊ��ĀĀáÏ­�đÏóêĈ�è�ĩ�êºº³�đó�«º�ºĨĀóĄđº³��ê³�
ĄºɢÏèĀóĄđº³�đó�­óêÄóĄè�đó�đÌº�ĄºăėÏĄº³�ÏêĀėđɖóėđĀėđ�ɞ9ɖ\ɟ�ĈÏįºɕ�
đÌÏĈ�ĀĄó­ºĈĈ�ÏĈ���­óèèóê�Ąº­óèèºê³�đÏóê�ģÏđÌ�óêáÏêº�đĄ�êĈ�­-
đÏóê�á�ĀĄó­ºĈĈÏêÆ�ɞ\Iziɟ�³�đ�«�ĈºĈɊ�ĢÏĄđė�á�³ºĈÞđóĀ�ÏêÄĄ�ĈđĄė­đėĄº�
ɞ��9ɟɊ��ê³�ĢÏĄđė�á�è�­ÌÏêº�ģóĄÞáó�³Ĉɐ

�óĄĈº�ĈđÏááɊ�ģÏđÌ�Ĉóèº��ááɢĹ�ĈÌ�ĈĩĈđºèĈɊ�­ėĈđóèºĄĈ�êºº³�đó�ĈĀºê³�
ĈÏÆêÏĸ­�êđ� đÏèº� đėêÏêÆ� đÌº� �ĄĄ�ĩ� đó� è�đ­Ì� ĀºĄÄóĄè�ê­º� �ê³�
óĀºĄ�đÏóê�á� ­Ì�Ą�­đºĄÏĈđÏ­Ĉ� óÄ� đÌºÏĄ�ģóĄÞáó�³Ĉɐ� zÌÏĈ� ÏĈ� ÆºêºĄ�ááĩ�
«º­�ėĈº�đÌº�Ĺ�ĈÌ�Ģºê³óĄ�Ì�Ĉ�đ�Þºê���áºÆ�­ĩ�³ÏĈÞɢ«�Ĉº³��ĄĄ�ĩ��ê³�
�đđºèĀđº³�đó�ĄºđĄóĸđ� Ïđ� đó�ĈėĀĀóĄđ��ááɢĹ�ĈÌɐ�zÌÏĈ�èºđÌó³�Ą�Ąºáĩ�
ĩÏºá³Ĉ�Æóó³�ĄºĈėáđĈɕ��ê��ĄĄ�ĩ�đÌ�đɭĈ�«ėÏáđ�ģÏđÌ�ê�đÏĢº�ĈėĀĀóĄđ�ÄóĄ�
èó³ºĄê��ááɢĹ�ĈÌ�đº­ÌêóáóÆĩ�ģÏáá��áģ�ĩĈ�óėđĀºĄÄóĄè���ĄºđĄóĸđđº³�
ĈĩĈđºèɐ

9Ä�ĩóė�êºº³�đó�áó�³ɢ«�á�ê­º�ĩóėĄ��ĀĀáÏ­�đÏóê��­ĄóĈĈ�ĢóáėèºĈ��ê³ɖ
óĄ�­óêđĄóááºĄ�êó³ºĈɊ�ĩóė�è�ĩ�ĸê³�đÌ�đ�Ĉóèº�Ĺ�ĈÌ�ĈóáėđÏóêĈ�áÏèÏđ�
ĀºĄÄóĄè�ê­º� óê� �� ĀºĄɢĢóáėèº� óĄ� ĀºĄɢêó³º� «�ĈÏĈɐ� qóèº� Ĺ�ĈÌ�
�ĄĄ�ĩĈ��áĈó�ÏèĀóĈº�ĈºĢºĄº�ĄºĈđĄÏ­đÏóêĈ�óê�đÌº�³�đ��á�ĩóėđ�ÄóĄ�ĩóėĄ�
�ĀĀáÏ­�đÏóêĈɊ� «óđÌ� ³ėĄÏêÆ� ÏêÏđÏ�á� ­óêĸÆėĄ�đÏóê� �ê³� ģÌºê� «ºÏêÆ� 
Ąºɢ­óêĸÆėĄº³�đó��­­óèèó³�đº�ÆĄóģđÌɐ

https://www.purestorage.com/products/evergreen.html
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Enabling All-Flash Storage with  
'L΍HUHQW�7\SHV�RI�)ODVK

Sóđ��áá��ĀĀáÏ­�đÏóê�ģóĄÞáó�³Ĉ��ê³�ĈđóĄ�Æº�ėĈº�­�ĈºĈ� ĄºăėÏĄº� đÌº�
Ä�ĈđºĈđ� ĀóĈĈÏ«áº� ĀºĄÄóĄè�ê­ºɐ� ,óĄ� ºĨ�èĀáºɊ� �Ą­ÌÏĢÏêÆɊ� ³ÏĈ�Ĉ-
đºĄ� Ąº­óĢºĄĩɊ� ³ºĢºáóĀèºêđɊ� �ê³� đºĈđÏêÆ� �Ąº� đĩĀÏ­�ááĩ� ­óêĈÏ³ºĄº³�
ɩđÏºĄ�Ȫɪ�ģóĄÞáó�³ĈɊ�ģÏđÌ�đÌºÏĄ�³�đ���ááó­�đº³�đó� áóģºĄ�­óĈđ�Ì�Ą³�
³ÏĈÞ� ³ĄÏĢºĈ� ɞ6��Ĉɟɯɠ� Ïê�Ā�ĄđÏ­ėá�ĄɊ� Ìĩ«ĄÏ³� ĈđóĄ�Æº� �ĄĄ�ĩĈ�ģÏđÌ�
ĈáóģɢĈĀºº³��ê³�Ąºá�đÏĢºáĩ�ėêĄºáÏ�«áº�qºĄÏ�á��³Ģ�ê­º³�zº­ÌêóáóÆĩ�
�đđ�­Ìèºêđ�ɞq�z�ɟ�³ÏĈÞ�³ĄÏĢºĈɐ

qÏêÆáºɢáºĢºá� ­ºáá� ɞqI�ɟ� ÏĈ� đÌº� Ä�ĈđºĈđɊ�èóĈđ� ĄºáÏ�«áºɊ�èóĈđ� �­­ė-
Ą�đº��ê³Ɋ�êóđ�ĈėĄĀĄÏĈÏêÆáĩɊ�èóĈđ�ºĨĀºêĈÏĢº�đĩĀº�óÄ�Ĺ�ĈÌ�ĈđóĄ�Æº�
đº­ÌêóáóÆĩ�­óèèóêáĩ��Ģ�Ïá�«áº�đó³�ĩɐ�zÌº�èóĈđ�ģÏ³ºáĩ�ėĈº³�đĩĀº�
óÄ�Ĺ�ĈÌ�ĈđóĄ�Æº�đº­ÌêóáóÆĩ�ÏĈ�èėáđÏɢáºĢºá�­ºáá�ɞQI�ɟɐ�9ê�đÌº�º�Ąáĩ�
³�ĩĈ�óÄ�³�đ�� ­ºêđºĄ�Ĺ�ĈÌ� ĈđóĄ�ÆºɊ�QI��«ĄóėÆÌđ��� ĈđººĀ�³ĄóĀ� Ïê�
ĀĄÏ­º� «º­�ėĈº� Ïđ� ģ�Ĉ� ­�Ā�«áº� óÄ� ĈđóĄÏêÆ�èėáđÏĀáº� ɞđģóɟ� «ÏđĈ� ĀºĄ�
Ĺ�ĈÌ�­ºááɐ�6óģºĢºĄɊ�­óèĀ�Ąº³�đó�đĄ�³ÏđÏóê�á�6��ĈɊ�Ĺ�ĈÌ�ĈđóĄ�Æº�
ģ�Ĉ�ĈđÏáá�­óĈđ�ĀĄóÌÏ«ÏđÏĢº�ÄóĄ�èóĈđ�đÏºĄ�Ȫ�ĈđóĄ�Æº�ėĈº�­�ĈºĈɐ�zÌºĄº-
ÄóĄºɊ� Ìĩ«ĄÏ³� ĈđóĄ�Æº� �ĄĄ�ĩĈ� Ąºè�Ïêº³� ĸĄèáĩ� ºêđĄºê­Ìº³� Ïê� đÌº�
ºêđºĄĀĄÏĈº�³�đ��­ºêđºĄɐ

9ê�Ĺ�ĈÌ�đº­ÌêóáóÆĩɊ���­ºáá� ÏĈ���Ĺó�đÏêÆɢÆ�đº� đĄ�êĈÏĈđóĄ� đÌ�đ�Ì�Ĉ�
đģó�ĀóĈĈÏ«áº�Ĉđ�đºĈ�ɞóĄ�Ģóáđ�Æº�áºĢºáĈɟ�ĄºĀĄºĈºêđÏêÆ�óêº�«Ïđ�óÄ�³�đ��
ɞȩ�óĄ�Ȩɟɐ�zÌº�èóĄº�­ºááĈ�đÌºĄº��Ąº�Ïê���Ā�ĄđÏ­ėá�Ą�Ĺ�ĈÌ�ĈđóĄ�Æº�đº­Ì-
êóáóÆĩɊ� đÌº� ÌÏÆÌºĄ� đÌº� ĀóđºêđÏ�á� ³�đ�� ³ºêĈÏđĩ� ɞ­�Ā�­ÏđĩɟɊ� ģÌÏ­Ì�
èº�êĈ� áóģºĄ� ­óĈđ� «ėđ� �áĈó�èº�êĈ� ĈÌóĄđºĄ� áÏÄº� ɞÄºģºĄ� ĀĄóÆĄ�èɖ
ºĄ�ĈºɊ�óĄ�iɖ"�­ĩ­áºĈɟ��ê³���ÌÏÆÌºĄ�«Ïđ�ºĄĄóĄ�Ą�đºɐ

zÌº�êºĨđ� ºĢóáėđÏóê� Ïê�Ĺ�ĈÌ� ĈđóĄ�Æº� đº­ÌêóáóÆĩ�ģ�Ĉ� đĄÏĀáºɢáºĢºá�
­ºáá� ɞzI�ɟ� Ĺ�ĈÌɐ� zI�� Ĺ�ĈÌ� đº­ÌêóáóÆĩ� è�ÞºĈ� �ááɢĹ�ĈÌ� ĈđóĄ�Æº�
èóĄº� ­óĈđɢºĵº­đÏĢºɊ� �ê³� đÌºĄºÄóĄº�èóĄº� Äº�ĈÏ«áºɊ� ÄóĄ� đÏºĄ� ȩ� �ê³�
đÏºĄ�Ȫ�ĈđóĄ�Æº�ĄºăėÏĄºèºêđĈɐ�zI��ÏĈ�Ā�ĄđÏ­ėá�Ąáĩ�ÄóĄđėÏđóėĈ�ÆÏĢºê�
đÌº� ºĨĀóêºêđÏ�á� ÆĄóģđÌ� óÄ� ºêđºĄĀĄÏĈº� ĈđóĄ�Æº� ĄºăėÏĄºèºêđĈ� ³ėº�
đÌº� đºê³ºê­ĩ� đó� êºĢºĄ� ³ºáºđº� �êĩđÌÏêÆɊ� �ê³� đÌº� đĄºê³� đóģ�Ą³�
ÏèĀáºèºêđÏêÆ��ÆÏáº�èºđÌó³óáóÆÏºĈ��ê³����ºĢ\ĀĈ�­ėáđėĄºɐ

lė�³ɢáºĢºá� ­ºáá� ɞlI�ɟ� ³ºáÏĢºĄĈ� đÌº� áóģºĈđ� ­óĈđɖ.�� �­ĄóĈĈ� Ĺ�ĈÌ�
đº­ÌêóáóÆÏºĈ��ê³�è�ÞºĈ�Ïđ�ºĨđĄºèºáĩ�ĢÏ�«áº�ÄóĄ��ááɢĹ�ĈÌ�ĈđóĄ�Æº�
đó�ĄºĀá�­º�Ìĩ«ĄÏ³�ĈđóĄ�Æº��ĄĄ�ĩĈɐ�6óģºĢºĄɊ�èóĈđ�đĄ�³ÏđÏóê�á�ĈđóĄ-
�Æº�Ģºê³óĄĈ��Ąº�êóđ��«áº�đó�ºĵº­đÏĢºáĩ�ėđÏáÏįº�lI��«º­�ėĈº�đÌºÏĄ�
áºÆ�­ĩ��Ą­ÌÏđº­đėĄºĈ�­�êɭđ�³ÏĄº­đáĩ�­óèèėêÏ­�đº�ģÏđÌ�S�S��Ĺ�ĈÌ�
Ïê��ê�ºĶ­Ïºêđ�è�êêºĄɐ
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S�S��Ĺ�ĈÌ�ÆºđĈ�ÏđĈ�ê�èº�ÄĄóè�đÌº�Ä�­đ�đÌ�đ�Ïđ�­óêêº­đĈ�Ĺó�đÏêÆɢ
Æ�đº�đĄ�êĈÏĈđóĄĈ�Ïê���è�êêºĄ�đÌ�đ�ĄºĈºè«áºĈ���S\zɢ�S��ɞS�S�ɟ�
logic gate.

9Ä���ĈđóĄ�Æº�Ģºê³óĄ� đºááĈ�ĩóė� Ïđ�³óºĈêɭđ�ėĈº�lI��«º­�ėĈº� Ïđ� ÏĈêɭđ�
ĄºáÏ�«áº�ºêóėÆÌɊ�ÏđɭĈ�đóó�ĈáóģɊ�óĄ�đÌº�­óĈđ�³ÏĵºĄºê­º�«ºđģººê�lI��
�ê³�zI��ÏĈêɭđ�ĈÏÆêÏĸ­�êđɊ�áóóÞ�ÄóĄ���³ÏĵºĄºêđ�ĈđóĄ�Æº�Ģºê³óĄɐ�zÌº�
Ąº�á�Ąº�Ĉóê�ÏĈ�áÏÞºáĩ�đÌ�đ�ÏđĈ�áºÆ�­ĩ��Ą­ÌÏđº­đėĄºĈ�³óêɭđ�ĈėĀĀóĄđ�đÌÏĈ�
ÏêêóĢ�đÏĢº�êºģ�đº­ÌêóáóÆĩɐ

z�«áºɯ Ȫɢȩ� Ĉėèè�ĄÏįºĈ� đÌº� ³ÏĵºĄºê­ºĈ� «ºđģººê� qI�Ɋ�QI�Ɋ� zI�Ɋ�
�ê³�lI��Ĺ�ĈÌ�đº­ÌêóáóÆÏºĈɐ

qđóĄ�Æº��á�ĈĈ�QºèóĄĩ�ɞq�Qɟ�ÏĈ���êºģ�đÏºĄ�óÄ�èºèóĄĩɖĈđóĄ�Æº�đÌ�đ�
ĈÏđĈ�«ºđģººê�³ĩê�èÏ­�Ą�ê³óèɢ�­­ºĈĈ�èºèóĄĩ�ɞ�m�Qɟ��ê³�S�S��
Ĺ�ĈÌ�Ïê�đºĄèĈ�óÄ�ĀºĄÄóĄè�ê­ºɊ�ºê³ėĄ�ê­ºɊ��ê³�­óĈđɐ��êáÏÞº��m�QɊ�
q�Q�ÏĈ�ĀºĄĈÏĈđºêđ�Ïê�ê�đėĄº��ê³�Ąºđ�ÏêĈ�³�đ��ģĄÏđđºê�đó�Ïđ��­ĄóĈĈ�
ĀóģºĄ�­ĩ­áºĈɐ��óèĀ�Ąº³�đó�S�S��Ĺ�ĈÌɊ�q�Q�ÏĈ�óĄ³ºĄĈ�óÄ�è�ÆêÏ-
đė³º�Ä�ĈđºĄ�ÄóĄ�«óđÌ�Ąº�³��ê³�ģĄÏđº�óĀºĄ�đÏóêĈɐ��êáÏÞº�S�S�Ɋ�q�Q�
ÏĈ� ĈÏÆêÏĸ­�êđáĩ�èóĄº� ĄºĈÏĈđ�êđ� đó� ³�đ�� ĄºɢģĄÏđºĈ� �ê³� Ì�Ĉ�èė­Ì�
ÌÏÆÌºĄ�ºê³ėĄ�ê­º�ĀĄóĀºĄđÏºĈɐ�9đ�³ºáÏĢºĄĈ�đÌºĈº�«ºêºĸđĈ�óĢºĄ�S�S��
Ĺ�ĈÌ��đ���èė­Ì�áóģºĄ�­óĈđɖ.���Ĉ�­óèĀ�Ąº³�đó��m�Qɐ

7$%/(b���� &RPSDULVRQ�RI�)ODVK�7HFKQRORJLHV
SLC MLC TLC QLC

3HUIRUPDQFH Highest High Medium Slowest

Flash cell (P/E) 
cycles

50,000 to 
100,000

1,000 to 
10,000

500 to 
1,000

150 to 
1,000

Bit error rate Low Medium High Highest

Price per GB High Medium Low Lowest
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&KDSWHUb3

IN THIS CHAPTER

 » Learning why disk-based virtual 
environments can cost you money

 » Solving vexing virtualization and 
consolidation performance challenges

Virtualization, 
Containers, and 
Consolidation

The cloud has ushered in a new era in which traditional data 
center resources are increasingly virtualized. Automation 
and orchestration, Representational State Transfer (REST) 

application programming interfaces (APIs), and other modern 
innovations have given rise to cloud-native technologies such as 
containers and microservices. At the same time, organizations are 
rapidly consolidating their on-premises infrastructure with vir-
đė�áÏį�đÏóê� �ê³� ĈóÄđģ�Ąºɢ³ºĸêº³� �Ą­ÌÏđº­đėĄºĈɊ� ģÌÏáº� èóĢÏêÆ�
èóĄº� óÄ� đÌºÏĄ� đĄ�³ÏđÏóê�á� óêɢĀĄºèÏĈºĈ� ³�đ�� ­ºêđºĄ� ĄºĈóėĄ­ºĈɯɠ�
Ïê­áė³ÏêÆ�­óèĀėđº��ê³�ĈđóĄ�Æºɯɠ�đó�èėáđÏ­áóė³��ê³�Ìĩ«ĄÏ³�­áóė³�
environments.

9ê�đÌÏĈ�­Ì�ĀđºĄɊ�ĩóė�³ÏĈ­óĢºĄ�Ìóģ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈėĀ-
ports these important trends and technologies.
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Identifying Storage Challenges  
in a Cloud-Native World

�ÏĄđė�áÏį�đÏóê�ÏĈ���Þºĩ�ºê�«áÏêÆ�đº­ÌêóáóÆĩ�Ïê�đÌº�­áóė³��ê³�Ì�Ĉ�
also played a pivotal role in on-premises data centers. Organiza-
tions virtualize infrastructure for many reasons, including to

 » Reduce costs: Virtualization can be used to consolidate 
multiple workloads that were formerly housed on individual 
servers and helps reduce the amount of hardware needed.

 » Increase utilization: Virtualization enables underutilized 
compute and storage resources to be consolidated and 
managed as shared resources instead of operating in 
disparate silos with wasted capacity.

 » Simplify management: With less physical hardware comes 
less overall management complexity.

Unfortunately, not everything is ideal when it comes to virtu-
�áÏį�đÏóê� �ê³� đÌº� ­áóė³ɐ� qóèº� Þºĩ� ĈđóĄ�Æº� ­Ì�ááºêÆºĈ� èėĈđ� «º�
óĢºĄ­óèº� ÄóĄ� đÌº� Äėáá� «ºêºĸđĈ� óÄ� ĢÏĄđė�áÏį�đÏóêɊ� đÌº� ­áóė³Ɋ� �ê³�
­áóė³ɢê�đÏĢº�đº­ÌêóáóÆÏºĈ�đó�«º�Ąº�áÏįº³ɐ

zÌº�óá³�³�ĩĈ�óÄ�ĢÏĄđė�áÏį�đÏóê�ĈđóĄ�Æº�ėĈº³��ááɢĹ�ĈÌ��ĄĄ�ĩĈ�đÌ�đ�
relied on Serial Attached Small Computer System Interfaces (SAS) 
controllers, which constrained their performance (the really old 
³�ĩĈ�óÄ�Ìĩ«ĄÏ³��ĄĄ�ĩĈ� ­óêđ�ÏêÏêÆ�ĈĀÏêêÏêÆ�Ì�Ą³�³ÏĈÞ�³ĄÏĢºĈɊ� �Ąº�
now considered ancient history).

SAS evolved from Serial Advanced Technology Attachment (SATA) 
­óêđĄóááºĄĈ� �Ĉ� ĈđóĄ�Æº� Ģºê³óĄĈ� «ºÆ�ê� �³³ÏêÆ� ĈóáÏ³ɢĈđ�đº� ³ĄÏĢºĈ�
ɞqq�Ĉɟ��áóêÆĈÏ³º�ĈĀÏêêÏêÆ�Ì�Ą³�³ĄÏĢºĈ�Ïê�Ìĩ«ĄÏ³��ĄĄ�ĩĈɐ�q�q�ģ�Ĉ���
³ºĸêÏđº�ėĀÆĄ�³º�ÄĄóè�q�z���ê³�êºº³º³�đó�đ�Þº��³Ģ�êđ�Æº�óÄ�đÌº�
ĈÏÆêÏĸ­�êđ�ĀºĄÄóĄè�ê­º�ÏèĀĄóĢºèºêđĈ�óÄ�Ĺ�ĈÌ�ĈđóĄ�Æº�óĢºĄ�Ì�Ą³�
disks.

For example, the SATA III interface is limited to running at 6 giga-
«ÏđĈ�ĀºĄ�Ĉº­óê³�ɞ.«ĀĈɟ�ģÏđÌ�ėĀ�đó�ȮȨȨ�èºÆ�«ÏđĈ�ĀºĄ�Ĉº­óê³�ɞQ«ĀĈɟ�
óÄ�đÌĄóėÆÌĀėđɊ�á�ĄÆºáĩ�³ėº�đó�ÏđĈ�Ì�áÄɢ³ėĀáºĨ�óĀºĄ�đÏóêɯɠ�Ïđ�­�êɭđ�
perform read and write operations simultaneously. A SAS inter-
Ä�­ºɊ�«ĩ�­óèĀ�ĄÏĈóêɊ�ĄėêĈ��đ�ȩȪ�.«ĀĈ��ê³�³ºáÏĢºĄĈ�ėĀ�đó�Ȱ�.«ĀĈ�
óÄ�«�ê³ģÏ³đÌ� đÌĄóėÆÌĀėđɐ� 9ê��³³ÏđÏóê� đó�ĀºĄÄóĄè�ê­º� ÏèĀĄóĢº-
èºêđĈɊ� q�q� �áĈó� ºê�«áºĈ� Äėááɢ³ėĀáºĨ� óĀºĄ�đÏóê� ɞĈÏèėáđ�êºóėĈ�
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Ąº�³Ĉ� �ê³�ģĄÏđºĈɟɊ� «ėÏáđɢÏê� ºĄĄóĄ� ­Ìº­ÞÏêÆ� ÄóĄ� ºê³ɢđóɢºê³� ³�đ��
ÏêđºÆĄÏđĩɊ��ê³�đÌº��«ÏáÏđĩ�đó�­óêêº­đ��Ĉ�è�êĩ��Ĉ�ȩȪȰ�qq�Ĉɐ

q�q�è�³º�Ïđ�ĀóĈĈÏ«áº�ÄóĄ�ĈđóĄ�Æº�Ģºê³óĄĈ�đó�áºĢºĄ�Æº�«óđÌ�ĈĀÏê-
êÏêÆ�6��Ĉ� �ê³�Ĺ�ĈÌ� ³ĄÏĢºĈ� Ïê� đÌºÏĄ� Ìĩ«ĄÏ³� ĈđóĄ�Æº� �ĄĄ�ĩĈɊ� «ėđ�
áÏÞº�èóĈđ�Ìĩ«ĄÏ³ĈɊ�Ïđ�Ĉ�­ĄÏĸ­ºĈ�Ĉóèº�óÄ�đÌº�«ºêºĸđĈ�óÄ�đÌº�êºģºĄ�
đº­ÌêóáóÆĩ�ÄóĄ�đÌº�Ĉ�Þº�óÄ�«�­Þģ�Ą³Ĉ�­óèĀ�đÏ«ÏáÏđĩ�ģÏđÌ�đÌº�óá³ºĄ�
đº­ÌêóáóÆĩ�ɞđÌÏêÞ��«óėđ�ĩóėĄ�óá³�«óóè�«óĨ�ģÏđÌ������Āá�ĩºĄ�and 
��­�ĈĈºđđº�Āá�ĩºĄɊ�óĄ�ĩóėĄ�Ìĩ«ĄÏ³�­�Ą�đÌ�đ�ÏĈêɭđ�ăėÏđº���zºĈá�ɟɐ�zÌº�
ĈóáėđÏóê�đó�đÌÏĈ�ĀĄó«áºè�ÏĈ�Sóêɢ�óá�đÏáº�QºèóĄĩ�"ĨĀĄºĈĈ�ɞS�Qºɟɐ

S�Qº�è�ĩ� Ĉóėê³� Ä�èÏáÏ�Ąɐ� �óėĄ� ­óèĀėđºĄɭĈ�èºèóĄĩ� ÏĈ� ɩêóêɢ 
Ģóá�đÏáº�èºèóĄĩɪ��ê³�Ïđ�ĀáėÆĈ�³ÏĄº­đáĩ�Ïêđó�đÌº�èóđÌºĄ«ó�Ą³ɐ�S�Qº�
ģóĄÞĈ�Ïê�èė­Ì�đÌº�Ĉ�èº�ģ�ĩɐ�9đ�ºáÏèÏê�đºĈ�đÌº��«óđđáºêº­Þɯɠ�đÌº�
q�q� ­óêđĄóááºĄɯɠ�«ºđģººê� ĩóėĄ� ĈđóĄ�Æº� �ê³� đÌº� ĢÏĄđė�á� ĈºĄĢºĄĈ�
ĄėêêÏêÆ�ĩóėĄ�ģóĄÞáó�³Ĉɐ�S�Qº�ĀĄóĢÏ³ºĈ�đÌĄóėÆÌĀėđ�óÄ�ȩ�.«ĀĈ�ĀºĄ�
á�êº�ɞȩȮ�.«ĀĈ�Ïê���ȩȮɢá�êº�­óêĸÆėĄ�đÏóêɟɐ

Solving Cloud Native Storage Challenges
Flash storage can help you solve even your most pressing virtu-
�áÏį�đÏóê��ê³�­óêĈóáÏ³�đÏóê�­Ì�ááºêÆºĈɐ�"Ģºê�«ºđđºĄɊ�Ĺ�ĈÌ�ĈđóĄ�Æº�
can solve your performance challenges while saving you money 
ɞ�ê³�ÌºáĀ�ĩóė�è�Þº�đÌº�«ėĈÏêºĈĈ�èóĄº��ÆÏáºɟɐ

,óĄ�ÏêĈđ�ê­ºɊ�ĀĄóĢÏĈÏóêÏêÆ�ĈđóĄ�Æº�ĈĩĈđºèĈ�Ì�Ĉ�đĄ�³ÏđÏóê�ááĩ�«ººê�
��Ĉáóģ��ê³�­óèĀáÏ­�đº³�ĀĄó­ºĈĈɊ�ģÌÏ­Ì�ĈÏèĀáĩ�³óºĈêɭđ�ĸđ�ģÏđÌ�đÌº�
­óê­ºĀđ�óÄ�­óêđ�ÏêºĄÏįº³�³ºĀáóĩèºêđĈɐ�Qó³ºĄê�­áóė³ɢê�đÏĢº�ĈđóĄ-
�Æº�ĈĩĈđºèĈ�óĢºĄ­óèº�đÌÏĈ�­óêĈđĄ�Ïêđ�ģÏđÌ�Ąó«ėĈđ�đóóáĈ�ÄóĄ��ėđó-
mated provisioning. Similarly, containerized environments must 
«º��«áº�đó�Ą�ĀÏ³áĩ�Ĉ­�áº�ģÏđÌ��ėđóè�đº³�èėáđÏɢ�ĄĄ�ĩ�ĀĄóĢÏĈÏóêÏêÆɐ

Reduced latency
\Ä� ºĢºĄĩ� èºđĄÏ­� đÌ�đ� ĩóė� ­�ê� ĀóĈĈÏ«áĩ� ėĈº� đó� èº�ĈėĄº� ĈđóĄ�Æº�
performance, none is more important than latency. Latency is 
the amount of time that it takes for an application to receive a 
ĄºĈĀóêĈº�ÄĄóè�ĈđóĄ�Æº��ÄđºĄ���ĄºăėºĈđ�Ì�Ĉ�«ººê�è�³ºɐ

Ióģ�á�đºê­ĩ�ºăė�đºĈ�đó�Æóó³�ĀºĄÄóĄè�ê­ºɐ�"ĢºĄĩ�óđÌºĄ�èºđĄÏ­ɯɠ�
ÏêĀėđɖóėđĀėđ�óĀºĄ�đÏóêĈ�ĀºĄ�Ĉº­óê³�ɞ9\iqɟ��ê³�đÌĄóėÆÌĀėđɯɠ��Ąº�
ģĄ�ĀĀº³�ėĀ�Ïê�đÌº�á�đºê­ĩ�èºđĄÏ­ɐ�9Ä�ĩóėɭĄº�êóđ�ÆºđđÏêÆ�Æóó³�9\iqɊ�
ÄóĄ�ºĨ�èĀáºɊ�á�đºê­ĩ�Ïê­Ąº�ĈºĈ�«º­�ėĈº�Ïđ�đ�ÞºĈ�èóĄº�đÏèº�ÄóĄ�đÌº�
media to complete operations.
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�ÏđÌ�Ĺ�ĈÌɊ� đÌóėÆÌɊ� 9\iq� ÏĈêɭđ���ĀĄó«áºèɐ�"Ģºê��Ĉ�ĩóė�­óêĈÏ³ºĄ�
³ÏĵºĄºêđ�ĈđóĄ�Æº�«áó­Þ�ĈÏįºĈɊ��ááɢĹ�ĈÌ��ĄĄ�ĩĈ��áģ�ĩĈ�«º�đ�ĈĀÏê-
êÏêÆ�³ÏĈÞĈ�Ïê�đºĄèĈ�óÄ�Ą�ģ�9\iqɐɯzÌº�Ĉ�èº�ÆóºĈ�ÄóĄ�đÌĄóėÆÌĀėđɊ�
�áđÌóėÆÌ�đÌÏêÆĈ��Ąº���«Ïđ�³ÏĵºĄºêđɐ��ÏđÌ�Ĺ�ĈÌɊ�Ą�ģ�èº³Ï��ɞ³ÏĈÞĈɟ�
�Ąº��áèóĈđ��áģ�ĩĈ�ÆóÏêÆ�đó�ĀĄóĢÏ³º���áóđ�óÄ�9\iqɐɯ6óģºĢºĄɊ��Ĉ�ĩóė�
transfer that data from the disk to the application, it goes through 
­óêđĄóááºĄĈ��ê³�óđÌºĄ�­óêĈđĄė­đĈɐ�9Ä�ĩóėɭĄº�ģóĄÞÏêÆ��đóĀ���ĈđóĄ�Æº�
�Ą­ÌÏđº­đėĄº� đÌ�đ�ģ�Ĉ�óĄÏÆÏê�ááĩ�³ºĈÏÆêº³� ÄóĄ�³ÏĈÞ��ê³�Ì�Ĉ�«ººê�
ĄºđĄóĸđđº³�đó�ĈėĀĀóĄđ�Ĺ�ĈÌɊ�ĩóėĄ�đÌĄóėÆÌĀėđ�è�ĩ�ĈėĵºĄɊ��ê³�ĩóė�
ģóêɭđ�Æºđ��áá�óÄ�đÌº�ĈĀºº³�ĩóė�­óėá³�ÏÄ�ĩóė�ģºĄº�ėĈÏêÆ���ê�đÏĢºɢ
Ĺ�ĈÌ��ĄĄ�ĩɐ

9Ä�ĩóėɭĄº�ėĈÏêÆ���ê�đÏĢºɢĹ�ĈÌ��ĄĄ�ĩɊ�ĩóė�Æºđ���ĢºĄĩ� áóģ� á�đºê­ĩ�
ɞĈė«�ȩèĈ�ÏĈ�«ºĈđ�Ïê�­á�ĈĈɟɊ�ģÌÏ­Ì�đĄ�êĈá�đºĈ�đó�èė­Ì�«ºđđºĄ�«ėĈÏ-
ness application performance. It also improves the overall perfor-
mance of your virtual environment.

qđóĄ�Æº��á�ĈĈ�QºèóĄĩ�ɞq�Qɟ�ÏĈ���êºģ�óĀđÏóê�ÄóĄ�ÄėĄđÌºĄ�Ąº³ė­-
ÏêÆ� á�đºê­ĩ� Ïê� Ĉóèº� �ááɢĹ�ĈÌ� ĈđóĄ�Æº� ĈĩĈđºèĈɐ�Sºģ� đº­ÌêóáóÆĩ�
Ĉė­Ì��Ĉ�9êđºá�\Āđ�êº�q�Q�­ÌÏĀĈ�è�Þº�Ïđ�ĀóĈĈÏ«áº�đó�Æºđ�á�đºê­ĩ��Ĉ�
áóģ��Ĉ�ȩȭȨ�èÏ­ĄóĈº­óê³Ĉ�ɞμĈɟ�ÄóĄ�ĩóėĄ�óĄÆ�êÏį�đÏóêɭĈ�èóĈđ�­ĄÏđÏ­�á�
workloads.

Liberating server resources  
to improve VM density
qóèº�ĀĄó³ė­đĈ�óėđ�đÌºĄº�­�ê�«º�ÏêĈđ�ááº³�óê�ĢÏĄđė�áÏį�đÏóê�ÌóĈđĈ�
đó�ÌºáĀ�«óóĈđ�ĈđóĄ�Æº�ĀºĄÄóĄè�ê­ºɐ�zÌºĈº�ĀĄó³ė­đĈɊ�ģÌÏáº�ÏêêóĢ�-
tive, can have a severe impact on how dense you can make your 
virtual environment. Although you may solve the storage per-
ÄóĄè�ê­º�ĀĄó«áºèɊ�ĩóėɭĄº�³óÏêÆ�Ĉó�«ĩ�ÄóĄ­ÏêÆ�ĩóėĄĈºáÄ�đó�³ºĀáóĩ�
ºĢºê�èóĄº�ÌóĈđĈ� đó� ĈėĀĀóĄđ� đÌº� Ĉ�èº�êėè«ºĄ�óÄ�ģóĄÞáó�³Ĉɐ��Ĉ�
you consider server, hypervisor, and additional power and cooling 
­óĈđĈ�ÄóĄ�đÌºĈº�ĈºĄĢºĄĈɊ�đÌº�­óĈđ�­�ê�«º­óèº�ĀĄóÌÏ«ÏđÏĢºɐ

�ÏđÌ���Ĉè�Ąđ�ĈđóĄ�Æº�ĈĩĈđºè�«ėÏáđ�đó�ê�đÏĢºáĩ�ĈėĀĀóĄđ��ááɢĹ�ĈÌɊ�
ĩóė� ­�ê� ºáÏèÏê�đº� đÌº� êºº³� ÄóĄ� đÌºĈº� ɩĈºĄĢºĄɢĈÏ³º� đĄÏ­ÞĈɪ� �ê³�
�ááóģ�ĩóėĄ�ĈđóĄ�Æº�ĈĩĈđºè�đó�Äėê­đÏóê�Ìóģ�ÏđɭĈ�ĈėĀĀóĈº³�đó�Äėê­-
đÏóêɐ��óė�­�ê��áĈó�Ïê­Ąº�Ĉº�đÌº�êėè«ºĄ�óÄ�ĢÏĄđė�á�è�­ÌÏêºĈ�đÌ�đ�
you run on those hosts.
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Deduplication
qóèºđÏèºĈɊ� ­óêĈóáÏ³�đÏóê� ­Ì�ááºêÆºĈ� �Ąºêɭđ� �«óėđ� ĀºĄÄóĄè�ê­ºɐ�
9êĈđº�³Ɋ�đÌºĩɭĄº��«óėđ�đÌº�ĈÌººĄ�Ģóáėèº�óÄ�³�đ��đó�«º�­óêĈÏ³ºĄº³�
�ê³�ĈėĀĀóĄđº³ɐ�6óģºĢºĄɊ��Ĉ�ĩóė�Āėáá�«�­Þ�đÌº�­ėĄđ�ÏêɊ��ê�ÏêđºĄºĈđ-
ÏêÆ�Ä�­đ�ºèºĄÆºĈɉ�zÌºĄºɭĈ���ģÌóáº�áóđ�óÄ�³ėĀáÏ­�đÏóê�Ïê�ĩóėĄ�ĈđóĄ-
age system.

qėĀĀóĈº�ĩóė�Ì�Ģº�ȪȭȨ�ĢÏĄđė�á�è�­ÌÏêºĈɐ�9Ĉ�º�­Ì�óêº�óÄ�đÌóĈº��QĈ�
ĄėêêÏêÆ���Äėááĩ�ėêÏăėº�óĀºĄ�đÏêÆ�ĈĩĈđºèɑ�iĄó«�«áĩ�êóđɐ�9êĈđº�³Ɋ�
ĩóė� èÏÆÌđ� Ì�Ģº� ȪȭȨ� �Ïê³óģĈ� qºĄĢºĄ� ȪȨȩȪ� mȪ� ĢÏĄđė�á� ĈºĄĢºĄĈ�
³ºĀáóĩº³ɐ��ÌÏáº�º�­Ì�óêº�óÄ�đÌóĈº�ĈºĄĢºĄĈ�èÏÆÌđ�ĈºĄĢº���³ÏĵºĄºêđ�
ĀėĄĀóĈºɊ�đÌº�Ä�­đ�ÏĈ�đÌ�đ�ĩóėɭĢº�ÏêĈđ�ááº³�đÌº�Ĉ�èº�óĀºĄ�đÏêÆ�ĈĩĈ-
đºè�ȪȭȨ�đÏèºĈɊ�Ĉó���ÆĄº�đ�³º�á�óÄ�­óèèóê�áÏđĩ�ºĨÏĈđĈ��­ĄóĈĈ�đÌóĈº�
virtual machines.

Deduplication has some serious capacity-saving potential. Better 
ĩºđɊ�Ïđ�­�ê�ºĢºê�ĄºĈėáđ�Ïê�è�ĈĈÏĢºáĩ�ÏèĀĄóĢº³�ĀºĄÄóĄè�ê­ºɐ�6ºĄºɭĈ�
Ìóģɉ��ĄÏđÏêÆ�³�đ��đó�Ĺ�ĈÌ�ĈđóĄ�Æº�ÏĈ�ĀĄºđđĩ�Ä�ĈđɊ�«ėđ�đÌ�đ�ĈĀºº³�ÏĈ�
impacted as you put cells through the program/erase cycle, which 
adds latency to a write operation. What if you could not write the 
³�đ���đ��ááɑ�zÌ�đ�ģóėá³�«º�ĀĄºđđĩ�³�Ąê�Ä�ĈđɌ

�ÏđÌ�³º³ėĀáÏ­�đÏóêɊ�đÌ�đɭĈ�ºĨ�­đáĩ�ģÌ�đ�đ�ÞºĈ�Āá�­ºɐ�9Ä�đÌº��ĄĄ�ĩ�
³ºđºĄèÏêºĈ� đÌ�đ���«áó­Þ�óÄ�³�đ���áĄº�³ĩ�ºĨÏĈđĈ�óê� đÌº�ĈĩĈđºèɊ���
êºģ�ĄºăėºĈđ�đó�ģĄÏđº�đÌº�Ĉ�èº�³�đ��ģÏáá�ĈÏèĀáĩ�«º�ĄºÛº­đº³ɐ��óė�
ĸê³�óėđ�èóĄº��«óėđ�³º³ėĀáÏ­�đÏóê�Ïê��Ì�ĀđºĄɯȬɐ

Management integration  
with the hypervisor
For a long time, the hypervisor and the storage environment were 
separately managed entities, each featuring its own administra-
tive console and constructs. Administrators, therefore, had to 
áº�Ąê� đģó� đóóáĈɐ�6óģºĢºĄɊ�ģÌÏáº�Ì�ĢÏêÆ� đó� áº�Ąê� đģó� đóóáĈ� ÏĈêɭđ�
êº­ºĈĈ�ĄÏáĩ�đºĄĄÏ«áºɊ�ģÌ�đ�is�đºĄĄÏ«áº�ÏĈ�Ì�ĢÏêÆ�đó�Æó�đó�đģó�Āá�­ºĈ�
every time you work on a virtual machine.

,óĄđėê�đºáĩɊ� đÏèºĈ� �Ąº� ­Ì�êÆÏêÆɐ�Qó³ºĄê� ĈđóĄ�Æº� ĈĩĈđºèĈ� ĀĄó-
ĢÏ³º�Ąó«ėĈđ�m"qz��i9Ĉ�đÌ�đ�ºèĀóģºĄ�ėĈºĄĈ�đó�­ėĈđóèÏįº��ê³��ėđó-
mate virtually every aspect of their infrastructures. And the rapid 
growth of private cloud makes companies focus more on integra-
đÏóê�ģÏđÌ� ĢÏĄđė�áÏį�đÏóê� ĈóáėđÏóêĈ� ÄĄóè��Qģ�ĄºɊ�QÏ­ĄóĈóÄđɊ� �ê³�
others.
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As storage vendors more fully integrate their solution manage-
ment with the hypervisor management tools, storage adminis-
đĄ�đÏóê� ÏĈ�«º­óèÏêÆ�Ä�Ą�º�ĈÏºĄ� đÌ�ê� Ïđ�ėĈº³�đó�«ºɐ�qè�Ąđ�ĈđóĄ�Æº�
systems often provide management tools that can help ease stor-
�Æº�è�ê�Æºèºêđ��­đÏĢÏđÏºĈ��ê³�ÄĄºº�ėĀ�ĄºĈóėĄ­ºĈ�ÄóĄ�óđÌºĄ�ĀĄóÛº­đĈ�
within the data center. Additionally, integration into hypervi-
sor management and container orchestration management tools 
makes it easier to adapt to changing performance demands of new 
workloads.
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IN THIS CHAPTER

 » Discovering how to avoid blowing your 
storage budget

 » Increasing storage capacity by reducing 
data

 » Ensuring consistent storage performance 
while reducing costs

Modeling Future Storage 
Consumption and Costs

DºĀáóĩÏêÆ���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóê�­�ê�ÆÏĢº�ĩóėĄ�
­óèĀ�êĩ�èė­Ì� ÆĄº�đºĄ� ÏêĈÏÆÌđ� �ê³� ­óêđĄóá� óĢºĄ� ÏđĈ� ³�đ��
ĈđóĄ�Æº� ­óĈđĈɐ� 9ê� đÌÏĈ� ­Ì�ĀđºĄɊ� ĩóė�³ÏĈ­óĢºĄ� đÌº� Þºĩ� º­ó-

êóèÏ­�Ä�­đóĄĈ�đÌ�đ�ĩóė�êºº³�đó�Þêóģ�đó�«º�Ĉė­­ºĈĈÄėá�Ïê�ĩóėĄ�ĈđóĄ-
�Æº�ºê³º�ĢóĄĈɐ

Understand Long-Term  
Storage Economics

9ê��Ì�ĀđºĄɯȩɊ�9�³ÏĈ­ėĈĈ�đÌº�Ģ�ĄÏóėĈ�­óèĀóêºêđĈ�đÌ�đ�­óèĀĄÏĈº�ĩóėĄ�
ĈđóĄ�Æº� ºêĢÏĄóêèºêđɭĈ� đóđ�á� ­óĈđ� óÄ� óģêºĄĈÌÏĀ� ɞz�\ɟɐ� ,áÏĀ� «�­Þ�
đÌºĄº�ÄóĄ���ăėÏ­Þ�Ąº­�Ā�ÏÄ�ĩóė�êºº³�óêºɐ�zÌºĈº�­óèĀóêºêđĈ�ÄóĄè�
đÌº�«�ĈÏĈ� ÄóĄ� ĩóėĄ� áóêÆɢđºĄè�ĈđóĄ�Æº� º­óêóèÏ­Ĉɐ��Ĉ�ĩóė� ĄºĢÏºģ�
đÌÏĈ� ÏêÄóĄè�đÏóê� óĢºĄ� �� đºêɢĩº�Ą� ĀºĄÏó³Ɋ� đÌº� êėè«ºĄĈ� è�ĩ� «º�
³óģêĄÏÆÌđ� ÄĄÏÆÌđºêÏêÆɐ��ėĄÏêÆ� đÌ�đ� đÏèºɊ� ĩóė�è�ĩ�Ì�Ģº�«óėÆÌđ�
��ĈđóĄ�Æº��ĄĄ�ĩ��ê³�đÌºê�ĄºĀá�­º³�Ïđ��đ�áº�Ĉđ�óê­ºɐ��óė��áĈó�Ā�Ï³�
ÄóĄ� áÏ­ºêĈÏêÆɊ�è�Ïêđºê�ê­ºɊ� ĈėĀĀóĄđɊ� �ê³� �³³ÏđÏóê�á� ­�Ā�­Ïđĩɐ� 9Ä�
ĩóė�Ì�³�đó�èÏÆĄ�đº�³�đ��ÄĄóè��ê�óá³ºĄ�ĈĩĈđºè�đó���êºģºĄ�óêºɊ�ĩóė�
è�ĩ�Ì�Ģº�Ā�Ï³�ÄóĄ�ĀĄóÄºĈĈÏóê�á�ĈºĄĢÏ­ºĈɊ��ê³�đÌºĄº�ģ�Ĉ�áÏÞºáĩ��áĈó�
��«ėĈÏêºĈĈ�­óĈđ��ĈĈó­Ï�đº³�ģÏđÌ�³óģêđÏèº�³ėĄÏêÆ�đÌº�èÏÆĄ�đÏóêɐ
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�áá�đÌÏĈ�đ�áÞ�óÄ�ĄºĀá�­ºèºêđ��ê³�­óĈđ�­�ê�«º���«Ïđ�Ĉ­�ĄĩɊ�«ėđ�đÌºĄºɭĈ�
��ĈóáėđÏóêɐ�Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�­�ê�³ĄÏĢº�è�ÛóĄ�Ĉ�ĢÏêÆĈ� Ïê�
đÌº�ĈđóĄ�Æº�ºăė�đÏóê��ê³�è�Þº�ĩóėĄ�è�đĄÏĨ�áóóÞ�èóĄº�áÏÞº�ģÌ�đɭĈ�
ĈÌóģê�Ïê�,ÏÆėĄºɯȬɢȩɐ

9ê�đÌº�ģóĄá³�óÄ�9zɊ�è�ÛóĄ���Ā"Ĩ�ĀėĄ­Ì�ĈºĈ�êºº³�đó�«º�«ė³Æºđº³�
�ê³��ĀĀĄóĢº³�ºĢºĄĩ� đÏèº�ĩóė� ĄºĀá�­º��� ĄºĈóėĄ­º��Ĉ� Ïđ�êº�ĄĈ� đÌº�
ºê³�óÄ�ÏđĈ�ėĈºÄėá�áÏÄºɯɠ��Ąóėê³�ºĢºĄĩ�đÌĄºº�đó�ĸĢº�ĩº�ĄĈɐ��êÄóĄ-
đėê�đºáĩɊ�Ïê�đÌº�ģóĄá³�óÄ�ĸê�ê­ºɊ�ĸĨº³��ĈĈºđĈ�đĩĀÏ­�ááĩ�³ºĀĄº­Ï�đº�
óê� �� ĸĢºɢ� óĄ� ĈºĢºêɢĩº�Ą� Ĉ­Ìº³ėáºɐ� zÌºĄºÄóĄºɊ� đÌº� ³ºĸêÏđÏóê� óÄ�
ėĈºÄėá� áÏÄº� ³ÏĵºĄĈ� «ºđģººê� 9z� �ê³�ĸê�ê­ºɊ� �ê³�êºĢºĄ� đÌº� đģ�Ïê�
ĈÌ�áá�èººđɐ

"Ģºê� ģóĄĈºɊ� è�ÛóĄ� ��Ā"Ĩ� ĀėĄ­Ì�ĈºĈ� �Ąº� �áĈó� êº­ºĈĈ�Ąĩ� ģÌºê�
đÌÏêÆĈ�Æó�ģĄóêÆɯɠ��ê³�đÌºĈº�­�ê�«º�ĩóėĄ�èóĈđ�­óĈđáĩ�ĀėĄ­Ì�ĈºĈɐ�
9Ä���ĈđóĄ�Æº��ĄĄ�ĩ�Ä�ÏáĈ�óĄ�ĩóė�³óêɭđ�Ì�Ģº�ĈėĶ­Ïºêđ�ĈđóĄ�Æº�ĈĀ�­º�
³ėº�đó�ĀóóĄ�­�Ā�­Ïđĩ�Āá�êêÏêÆɊ�ĩóė�êºº³�đó��­đ�ăėÏ­Þáĩɐ��óė�³óêɭđ�
êº­ºĈĈ�ĄÏáĩ� Ì�Ģº� đÏèº� đó� ĈÌóĀ� �Ąóėê³� ÄóĄ� đÌº� «ºĈđ� đº­ÌêóáóÆĩ�
óĄ� êºÆóđÏ�đº� đÌº� «ºĈđ� ³º�áĈɯɠ� ĩóėɭĄº� ºĈĈºêđÏ�ááĩ� Ā�êÏ­� «ėĩÏêÆɐ�
�ê«ė³Æºđº³�­óêđÏêÆºê­ĩ�ĈĀºê³ÏêÆ�Ì�Ĉ���ÌÏÆÌ�³ÏĄº­đ�­óĈđɊ��ê³���

)Ζ*85(b���� A storage environment built on evergreen storage principles.
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ĀóđºêđÏ�ááĩ�ÌÏÆÌºĄ�Ïê³ÏĄº­đ�­óĈđ�«º­�ėĈº�Ïđ�è�ĩ�­�ėĈº�«ė³Æºđ�óĢºĄ-
ĄėêĈ��ê³�³ºá�ĩĈ� Ïê�óđÌºĄ�ĀĄóÛº­đĈ� ɞĈė­Ì��Ĉ��ĀĀáÏ­�đÏóê�³ºĢºáóĀ-
èºêđɟ� đÌ�đ� �Ąº� ĄºáÏ�êđ� óê� ĈđóĄ�Æº� ­�Ā�­ÏđĩɊ� �ê³� «º­�ėĈº� óÄ� đÌº�
óĀĀóĄđėêÏđĩ�­óĈđ�ɞđÌ�đ�ÏĈɊ�ĩóė�Ì�Ģº�đó�ÄóĄÆó�óĄ�³ºá�ĩ�Ĉóèº�óđÌºĄ�
ĀĄóÛº­đ�đÌ�đ�è�ĩ�Ì�Ģº�Ì�³���ÌÏÆÌ�ĄºđėĄê�óê�ÏêĢºĈđèºêđɟ�Ïê­ėĄĄº³�
³ėº�đó�đÌº�ėêĀá�êêº³�ĈĀºê³ÏêÆɐ

�Ìºê�ĩóė�ĄºĀá�­º�ĩóėĄ�ĈđóĄ�ÆºɊ�ĩóėɭĄº��áĈó�Ĉė«Ûº­đÏêÆ�đÌº�­óè-
Ā�êĩ�đó�Ĉóèº�áºĢºá�óÄ�«ėĈÏêºĈĈ�³ÏĈĄėĀđÏóêɐ��óė�êºº³�đó�Ĉ­Ìº³ėáº�
³óģêđÏèº�Ĉó�ĩóė�­�ê�èóĢº�ĩóėĄ��ĀĀáÏ­�đÏóê��ê³�³�đ��đó�đÌº�êºģ�
ĈđóĄ�Æº�Āá�đÄóĄèɯɠ��ê³�đÌ�đ�³óģêđÏèº�Ì�Ĉ���Ąº�á�«ėĈÏêºĈĈ�­óĈđɐ

�,\Ĉ� hate� á�ĄÆº� ��Ā"Ĩ� «ė³Æºđ� Ïê­Ąº�ĈºĈ� áÏÞº� đÌº� óêº� ĈÌóģê� Ïê�
,ÏÆėĄºɯȬɢȪɐ

�ÏđÌ���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêɊ�ĩóė�­�ê�ºĄ�³Ï­�đº�è�ÛóĄ�
��Ā"Ĩ� «ė³Æºđ� Ïê­Ąº�ĈºĈ� �ê³� ­óêđÏêÆºê­ĩ� ĈĀºê³ÏêÆ� óê� ĈđóĄ�ÆºɊ�
óê­º��ê³�ÄóĄ��ááɐ��ÄđºĄ�ĩóėĄ�ÏêÏđÏ�á�ĈđóĄ�Æº�ĀėĄ­Ì�ĈºɊ�ĩóė�­�ê�ÞººĀ�
Ïđ�ÄóĄ�đºê�ĩº�ĄĈ�óĄ�èóĄº��ê³�ĄºáÏ�«áĩ�ĀĄº³Ï­đ�ĩóėĄ�­óĈđĈ�óĢºĄ�đÌº�
áÏÄºđÏèº�óÄ�đÌº�ĈóáėđÏóêɐ

�ÏđÌ� đÌº� iėĄº� qđóĄ�Æº� "ĢºĄÆĄººê� qđóĄ�Æº� Æė�Ą�êđººɊ� ĩóė� êºĢºĄ�
Ì�Ģº�đó�Ąº«ėĩ���đºĄ�«ĩđº�ɞz�ɟ�ĩóė��áĄº�³ĩ�óģêɐ�"ĢºĄÆĄººê�qđóĄ-
�Æº�ĀĄóĢÏ³ºĈ�đÌº�«ºêºĸđĈ�óÄ�ĈóÄđģ�Ąº��Ĉ���ĈºĄĢÏ­º�ɞq��qɟ��ê³�đÌº�
­áóė³ɐ��óė�­�ê�³ºĀáóĩ�Ïđ�óê­º��ê³�ÞººĀ�ºĨĀ�ê³ÏêÆ��ê³�ÏèĀĄóĢÏêÆ�
Ïđ�ÄóĄ�đºê�ĩº�ĄĈ�óĄ�èóĄºɊ��áá�ģÏđÌóėđ��êĩ�³óģêđÏèºɊ�ĀºĄÄóĄè�ê­º�
ÏèĀ�­đɊ� óĄ�³�đ��èÏÆĄ�đÏóêĈɐ��ÏđÌ�iėĄºɭĈ�"ĢºĄÆĄººê�èó³ºáɊ� ­ėĈ-
đóèºĄĈ�­�ê�ºĨĀº­đ�đó��ĢóÏ³�đģó�đó�đÌĄºº�ėĀÆĄ�³ºĈ�óĢºĄ���đºêɢĩº�Ą�
áÏÄº�­ĩ­áºɐ

)Ζ*85(b�����$Q�H[DJJHUDWHG�&DS([�EXGJHW�LQFUHDVHb�b�b�bIRU�H΍HFW�
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'LVFRYHU�WKH�%HQHȴWV�RI�'DWD�5HGXFWLRQ
��đ��Ąº³ė­đÏóê�đº­ÌêóáóÆĩ�­óêĈđ�êđáĩ�ºĢóáĢºĈɐ�qóɊ�Ïđ�ĈÌóėá³�­óèº�
�Ĉ�êó�ĈėĄĀĄÏĈº�đÌ�đɊ��Ĉ�ĩóė�ĄºĢÏºģ�ĩóėĄ��ááɢĹ�ĈÌ�ĈđóĄ�Æº�óĀđÏóêĈɊ�
ĩóė�ĸê³�đÌ�đ�³ÏĵºĄºêđ��ĄĄ�ĩĈ�ĀĄóĢÏ³º�³ÏĵºĄºêđ�ĄºĈėáđĈ�³ºĀºê³ÏêÆ�
óê�đÌº�³�đ��Ąº³ė­đÏóê�đº­ÌêóáóÆÏºĈ�đÌºĩ�ėĈº��ê³�Ìóģ�đÌºĩ�ÏèĀáº-
èºêđ�đÌºèɐ�9ê���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêɊ� đÌºĈº�đº­Ì-
êóáóÆÏºĈ�ĈÌóėá³�Ïê­áė³º

 » Pattern removal:�3DWWHUQ�UHPRYDO�LGHQWLȴHV�DQG�UHPRYHV�
repetitive binary patterns, including zeroes. In addition to 
FDSDFLW\�VDYLQJV��SDWWHUQ�UHPRYDO�UHGXFHV�WKH�YROXPH�RI�
data to be processed by the dedupe scanner and compres-
sion engine.

 » 512-byte aligned variable dedupe:�+LJK�SHUIRUPDQFH��
inline deduplication operates on a 512-byte aligned, variable 
EORFN�VL]H�UDQJH�RI���WR����NLORE\WHV��2QO\�XQLTXH�EORFNV�RI�
GDWD�DUH�VDYHG�RQ�ȵDVKbȃ�UHPRYLQJ�HYHQ�WKH�GXSOLFDWHV�WKDW�
ȴ[HG�EORFN�DUFKLWHFWXUHV�PLVV��%HVW�RI�DOO��WKHVH�VDYLQJV�DUH�
GHOLYHUHG�ZLWKRXW�UHTXLULQJ�DQ\�WXQLQJ�

9DULDEOH�OHQJWK�GHGXSOLFDWLRQ�SURYLGHV�WKH�JUHDWHVW�OHYHO�RI�
JUDQXODULW\��DOORZLQJ�UHGXQGDQF\�WR�EH�LGHQWLȴHG�WKDW�ZRXOG�
QRUPDOO\�QRW�EH�IRXQG�ZLWK�D�ȴ[HG�EORFN�LPSOHPHQWDWLRQ��
7KLV�PRGHO�UHTXLUHV�PRUH�&38�F\FOHV�EXW�DFKLHYHV�WKH�
greatest possible data reduction.

 » Inline compression: Inline compression reduces data to use 
OHVV�FDSDFLW\�WKDQ�WKH�RULJLQDO�IRUPDW��$SSHQG�RQO\�ZULWH�
layout and variable addressing optimize compression 
VDYLQJV�E\�UHPRYLQJ�WKH�ZDVWHG�VSDFH�WKDW�ȴ[HG�EORFN�
architectures introduce. Combined with deep reduction, 
FRPSUHVVLRQ�GHOLYHUV�WZR�WR�IRXU�WLPHV�WKH�GDWD�UHGXFWLRQ��
DQG�LV�WKH�SULPDU\�IRUP�RI�GDWD�UHGXFWLRQ�IRU�GDWDEDVHV�

 » Deep reduction:�%H\RQG�LQOLQH�FRPSUHVVLRQ��DGGLWLRQDO��
heavier-weight compression algorithms are applied post-
process that increase the savings on data that was com-
SUHVVHG�LQOLQH��8QOLNH�PRGHUQ�DOO�ȵDVK�VWRUDJH��PRVW�RWKHU�
DOO�ȵDVK�SURGXFWV�GRQȇW�XVH�PXOWLSOH�FRPSUHVVLRQ�DOJRULWKPV�
and simply miss these savings.

&RPSUHVVLRQ�SURYLGHV�D�YDU\LQJ�UDQJH�RI�GDWD�UHGXFWLRQ�
based on the data set. Some data responds better to one 
IRUP�WKDQ�DQRWKHU�DQG�VRPH�UHVSRQG�ZHOO�WR�D�FRPELQDWLRQ�
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RI�DOJRULWKPV��)ODVK�VWRUDJH�WKDW�R΍HUV�PXOWLSOH�GDWD�
compression algorithms can be relied on to provide a 
TXDQWLȴDEOH�DGYDQWDJH�LQ�GDWD�UHGXFWLRQ�RYHU�WKRVH�ZLWK�
RQO\�D�VLQJOH�IRUP�

 » Copy reduction:�&RS\LQJ�GDWD�RQ�D�ȵDVK�DUUD\�RQO\�LQYROYHV�
metadata. Leveraging the data reduction engine, modern 
DOO�ȵDVK�VWRUDJH�SURYLGHV�LQVWDQW�SUH�GHGXSOLFDWHG�FRSLHV�RI�
GDWD�IRU�VQDSVKRWV��FORQHV��UHSOLFDWLRQ��DQG�[FRS\�
commands.

9êáÏêº�³º³ėĀáÏ­�đÏóê�ÏĈ�ºĈĈºêđÏ�á� ÄóĄ� ÏèĀĄóĢÏêÆ�ĄºáÏ�«ÏáÏđĩ� Ïê��ááɢ
Ĺ�ĈÌ�ĈđóĄ�Æº�ĈĩĈđºèĈ�«ĩ��ĢóÏ³ÏêÆ�ėêêº­ºĈĈ�Ąĩ�ģĄÏđºĈ��ê³�ºáÏèÏ-
ê�đÏêÆ�iĄóÆĄ�èɖ"Ą�Ĉº�ɞiɖ"ɟ�­ĩ­áºĈ�ÄóĄ�³�đ��đÌ�đ��áĄº�³ĩ�ºĨÏĈđĈɐ

QóĈđ��ááɢĹ�ĈÌ�Ģºê³óĄĈ�­á�Ïè�Ĉóèº�áºĢºá�óÄ�ɩºĵº­đÏĢº�­�Ā�­ÏđĩɊɪ�
³ºĸêº³��Ĉ�đÌº�­�Ā�­Ïđĩ�ĩóėɭĄº��«áº�đó��­ÌÏºĢº�ģÏđÌ��ê��ĄĄ�ĩ�óê­º�
ĩóė� đ�Þº� ³�đ�� Ąº³ė­đÏóê� Ïêđó� ­óêĈÏ³ºĄ�đÏóêɐ� 6óģºĢºĄɊ� áÏÞº� ³�đ��
Ąº³ė­đÏóê� đº­ÌêóáóÆÏºĈɊ�êóđ��áá�ģóĄÞáó�³Ĉ��Ąº�­Ąº�đº³�ºăė�á��ê³�
êºÏđÌºĄ��Ąº��áá�ĈđóĄ�Æº��ĄĄ�ĩĈɐ

zÌº� mÏÆÌđ� qÏįº� .ė�Ą�êđºº� Ïê� iėĄº� qđóĄ�ÆºɭĈ� "ĢºĄÆĄººê� qđóĄ�Æº�
ĀĄóÆĄ�è� ĀĄóĢÏ³ºĈ� �ê� ºĵº­đÏĢº� ­�Ā�­Ïđĩ� Æė�Ą�êđºº� ɞêóđ� ÛėĈđ� �ê�
ºĶ­Ïºê­ĩ�Ą�đÏó�áÏÞº�óđÌºĄ�ĈđóĄ�Æº�Ģºê³óĄĈɟ�«�Ĉº³�óê�đÌº�ÞÏê³Ĉ�óÄ�
ģóĄÞáó�³Ĉ�đÌ�đ�ĩóėɭĄº�ĄėêêÏêÆɐ�zÌº�mÏÆÌđ�qÏįº�.ė�Ą�êđºº�ºĵº­-
đÏĢºáĩ��êĈģºĄĈ�ĩóėĄ�èóĈđ�ÏèĀóĄđ�êđ�ĈÏįÏêÆ�ăėºĈđÏóêɊ�ɩ�Ïáá�9�Ì�Ģº�
ºêóėÆÌ� ĈđóĄ�Æº� ÄĄóè� �áá�èĩ� ³�đ�ɑɪ� ģÏđÌ� �� ³ºĸêÏđÏĢº� ɩ�ºĈɪ� «ĩ�
ĈÌÏÄđÏêÆ� đÌº� ĈÏįÏêÆ� ĄÏĈÞ� �đ� ĸĄĈđ� ĀėĄ­Ì�Ĉº� ÄĄóè� đÌº� ­ėĈđóèºĄ� đó�
iėĄºɐ

Delivering Consistent Performance
��Ā�­Ïđĩ� �ê³� º­óêóèÏ­Ĉ� �Ąº� ÏèĀóĄđ�êđɊ� «ėđ� đÌº� ºêđÏĄº� ĀóÏêđ� óÄ�
ĈđóĄ�Æº�ÏĈ�đó�ĈėĀĀóĄđ��ĀĀáÏ­�đÏóê�ģóĄÞáó�³Ĉɐ�iºĄÌ�ĀĈ�đÌº�«ÏÆÆºĈđ�
«ºêºĸđ� đÌ�đ� �� èó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº� ĈóáėđÏóê� «ĄÏêÆĈ� đó� đÌº�
đ�«áº� ÏĈ� đÌº��«ÏáÏđĩ�đó�Ąėê��ĀĀáÏ­�đÏóê�ģóĄÞáó�³Ĉ�ģÏđÌ�­óêĈÏĈđºêđ�
�ê³�ĄºáÏ�«áº�ĀºĄÄóĄè�ê­º�óĢºĄ�ÏđĈ�ºêđÏĄº�áÏÄº�­ĩ­áºɐ

,Ąóè� đÌº� ĀºĄĈĀº­đÏĢº� óÄ� ĩóėĄ� ėĈºĄĈɊ� ­óêĈÏĈđºêđ� ĀºĄÄóĄè�ê­º�
ÏĈɊ� ĀºĄÌ�ĀĈɊ� đÌº� «ºĈđ� «ºêºĸđɯ ɐɯ ɐɯ ɐɯ �Ĉ� áóêÆ� �Ĉ� ÏđɭĈ� �áĈó� Ä�Ĉđɐ� 6óģ�
Ä�Ĉđɑ� ȩȭȨ� èÏ­ĄóĈº­óê³� ɞμĈɟ� á�đºê­ĩ� Ïê� Sóêɢ�óá�đÏáº� QºèóĄĩ�
"ĨĀĄºĈĈ� ɞS�QºɟɊ� S�Qº� \ĢºĄ� ,�«ĄÏ­Ĉ� ɞS�Qºó,ɟɊ� �ê³� qđóĄ�Æº�
�á�ĈĈ�QºèóĄĩ�ɞq�Qɟ�ºê�«áºĈ�­óêĈÏĈđºêđɊ�Ä�Ĉđ�ĀºĄÄóĄè�ê­º�đÌ�đ�ÏĈ�
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­óèĀ�Ą�«áº�đó�³ÏĄº­đɢ�đđ�­Ìº³�ĈđóĄ�ÆºɊ�«ėđ�ģÏđÌ�đÌº�ºĶ­Ïºê­ĩ�óÄ�
ĈÌ�Ąº³�ĈđóĄ�Æºɐ�zÌÏĈ�èº�êĈ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�­�ê�ĈėĀĀóĄđ�
đÌº�èóĈđ�³ºè�ê³ÏêÆ�ģóĄÞáó�³Ĉ�ģÌºđÌºĄ�óêɢĀĄºèÏĈºĈ�óĄ� Ïê� đÌº�
­áóė³Ɋ�Ïê­áė³ÏêÆ�³�đ�«�ĈºĈɊ�ĢÏĄđė�áÏį�đÏóê��ê³�­óêđ�ÏêºĄĈɊ�ĢÏĄđė�á�
³ºĈÞđóĀ�ÏêÄĄ�ĈđĄė­đėĄº�ɞ��9ɟɊ�ºêđºĄĀĄÏĈº�ĄºĈóėĄ­º�Āá�êêÏêÆ�ɞ"miɟɊ�
ºáº­đĄóêÏ­�Ìº�áđÌ�Ąº­óĄ³Ĉ�ɞ"6mɟɊ��ê³�Ĉó�óêɐ

�� èÏ­ĄóĈº­óê³� ÏĈ� óêº� èÏááÏóêđÌ� óÄ� �� Ĉº­óê³Ɋ� óĄ� ȩɖȩȨȨȨđÌ� óÄ� ��
èÏááÏĈº­óê³ɐ

9đ��áĈó�èº�êĈ�đÌ�đɊ��Ĉ�ĩóė��³³�èóĄº�­�Ā�­Ïđĩ�đó�ĩóėĄ��ºêĢÏĄóêèºêđɯɠ�
ÄóĄ�ºĨ�èĀáºɊ�ĀºĄÌ�ĀĈ�ĩóė�êºº³�èóĄº�­�Ā�­Ïđĩ�Ïê�ĩóėĄ�Ĉº­óê³�ĩº�Ą�
óÄ�³ºĀáóĩèºêđɯɠ�ĩóė�­�ê�Āá�ê�óê�­óêđÏêėÏêÆ�đó�Ïê­Ąº�Ĉº�óĢºĄ�áá�
ĀºĄÄóĄè�ê­ºɐ��Ĉ�ĩóė�ºĨĀ�ê³�ģÏđÌ��³³ÏđÏóê�á�êó³ºĈɊ�ĀºĄÄóĄè�ê­º�
ģÏáá�Ĉ­�áº�áÏêº�Ąáĩɐ

�Ĉ�ĩóė�­óêĈÏ³ºĄ��ááɢĹ�ĈÌ�ĈđóĄ�Æº�óĀđÏóêĈɊ�ĩóė��áĈó�êºº³�đó�«º��«áº�
đó�Ąº­óĢºĄ�ÄĄóè�Ì�Ą³ģ�Ąº�Ä�ÏáėĄºĈɐ��êĩ�Ä�ÏáėĄºĈ�đÌ�đ�ĩóė�ºê³ėĄº�
ĈÌóėá³êɭđ�«º�³º«ÏáÏđ�đÏêÆ�đó�đÌº�«ėĈÏêºĈĈɐ��ÏđÌ���èó³ºĄê��ááɢĹ�ĈÌ�
ĈđóĄ�Æº�ĈóáėđÏóêɊ� ÏÄ�ĩóėɭĢº�ĈėĵºĄº³���­óêđĄóááºĄ� áóĈĈɊ� ÄóĄ�ºĨ�è-
ĀáºɊ�ĩóė�­�ê�è�Ïêđ�Ïê�Äėáá�ĀºĄÄóĄè�ê­ºɐ�zÌº�Ĉ�èº�ÏĈ�đĄėº�ÏÄ�ĩóė�
Ì�Ģº�đó�đ�Þº���­óêđĄóááºĄ�đºèĀóĄ�ĄÏáĩ�óķÏêº�ÄóĄ��ê�ėĀÆĄ�³ºɐ�qóèº�
Ĺ�ĈÌ� �ĄĄ�ĩĈ� ºĨĀºĄÏºê­º� �� ȭȨ� ĀºĄ­ºêđ� ĀºĄÄóĄè�ê­º� ³ºÆĄ�³�đÏóê�
³ėĄÏêÆ� ėĀÆĄ�³ºĈ� ėê³ºĄ� áó�³ɐ� 9ê� Ĉė­Ì� ÏêĈđ�ê­ºĈɊ� ­ėĈđóèºĄĈ� �Ąº�
áÏÞºáĩ�đó�áº�Ģº�đÌ�đ��ĄĄ�ĩ�Ā�ĄđÏ�ááĩ�ėêáó�³º³�Ïê�óĄ³ºĄ�đó�Ąº³ė­º�đÌº�
ÏèĀ�­đ�óÄ�ėĀÆĄ�³ºĈɐ��ÏđÌ���ĀĄóĀºĄáĩ�³ºĈÏÆêº³�èó³ºĄê��ááɢĹ�ĈÌ�
ĈđóĄ�Æº�ĈóáėđÏóêɊ�đÌºĄº�ÏĈ�êºĢºĄ���ĀºĄÄóĄè�ê­º�³ºÆĄ�³�đÏóê�³ėĄ-
ÏêÆ�ėĀÆĄ�³ºĈɊ�óĄ�ºĢºê�Ä�ÏáėĄºĈɯɠ��ê³�ĩóė�Æºđ�Äėáá�Ģ�áėº�ÄóĄ�ĩóėĄ�
ÏêĢºĈđèºêđɐ
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&KDSWHUb5
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Achieving Scalability 
DQGb$JLOLW\

IT departments are routinely expected to ramp up service levels 
without increasing costs. At the same time that the business 
asks for more services and tighter service level agreements 

(SLAs), it also expects that IT protects the business to a greater 
extent than ever before. This adds yet more burden to IT.

So, how do you accomplish the seemingly incompatible goals of 
helping to grow the business while also keeping the budget in line 
and protecting the business from disaster? This chapter helps you 
ĸÆėĄº�đÌ�đ�óėđɐ

8VLQJ�6LPSOLFLW\�WR�ΖPSURYH� 
Scalability and Agility

Your storage systems provide a great example of how increas-
ing operational simplicity can make your business more agile and 
scalable. Help your business forge ahead by providing a modern 
�ááɢĹ�ĈÌ�ĈđóĄ�Æº�Äóėê³�đÏóê�đÌ�đ�ºê�«áºĈ�º�Ĉĩ�è�ê�Æºèºêđ��ê³�
Ĉ­�áº�ģÌÏáº��ááóģÏêÆ�đÌº�«ėĈÏêºĈĈ�đó�Ąºè�Ïê�ĹºĨÏ«áº��ê³��ÆÏáºɐ
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&RQVROLGDWH�VWRUDJH�UHODWHG�VHUYLFHV
Today’s storage systems do much more than just provide a place 
for you to store your data. In fact, with the right agile data ser-
vices, storage can be a critical component of your organization’s 
strategic capabilities.

Consolidating storage, data reduction, and disaster recovery 
makes your IT operations a lot simpler, which can free up budget 
that you can use for other business-facing needs.

$GRSW�FRQYHUJHG�LQIUDVWUXFWXUH
There’s more than just storage in your data center and cloud 
environments. All these additional resources create more com-
plexity. Making everything work together can often be time- 
­óêĈėèÏêÆɐ�QóĄºóĢºĄɊ�ÏêđºÆĄ�đÏêÆ�ĈóáėđÏóêĈ�ÄĄóè�³ÏĵºĄºêđ�Ģºê-
dors can hamper deployment of new business applications. Tech-
nical complexity reduces business agility.

Converged infrastructureɯɠ�ėêÏÄĩÏêÆ� ĈºĄĢºĄĈɊ� ĈđóĄ�ÆºɊ� Ä�«ĄÏ­Ɋ� �ê³�
��ÌĩĀºĄĢÏĈóĄɯɠ�ģ�Ĉ�³ºĢºáóĀº³�đó�ĈóáĢº�Ĉóèº�óÄ�đÌºĈº�­Ì�ááºêÆºĈɐ�
Unfortunately, many converged infrastructure solutions are 
«�Ĉº³�óê�óá³Ɋ�ĈáóģɊ�ÏêºĶ­Ïºêđ�Ì�Ą³�³ÏĈÞ�³ĄÏĢº�ɞ6��ɟ�ĈđóĄ�Æº�óĄ�
óê�ĸĄĈđɢÆºêºĄ�đÏóê�Ĺ�ĈÌ�ĈĩĈđºèĈɐ�zÌº�ĄºĈėáđÏêÆ��Ą­ÌÏđº­đėĄºĈ��Ąº�
đóó�ºĨĀºêĈÏĢºɊ�ĀºĄÄóĄè�ĀóóĄáĩɊ�óĄ�Ì�Ģº�ĈÏÆêÏĸ­�êđ�³óģêđÏèºɯɠ�
making them unsuitable for the consolidation of business-critical 
applications and workloads.

�ê�ºĵº­đÏĢº�­óêĢºĄÆº³�ÏêÄĄ�ĈđĄė­đėĄº�ĈóáėđÏóê�èėĈđ�ĀĄóĢÏ³º

 » High levels of performance and scalability

 » Simple to operate and doesn’t add unnecessary complexity 
to the storage environment

 » Enterprise-class equipment to enable dependable support 
for all applications

 » Economically viable and able to help you reduce your overall 
LQIUDVWUXFWXUH�FRVWV�ZKLOH�DOVR�SURYLGLQJ�WKH�IXOO�EHQHȴWV�RI�
an enterprise storage solution

By deploying the right converged infrastructure solution, you 
make it simple to scale your storage environment without hav-
ing to worry about excessive costs or extended deployment times. 
Pure Storage FlashStack with Cisco is a tested, pre-validated 
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converged infrastructure solution that dramatically shortens time 
to value for mission critical workloads of all sizes. Native inte-
gration with many other third-party monitoring, analytics, and 
management tools (such as Cisco Intersight) also reduces time to 
Ģ�áėº��ê³�ÌºáĀĈ�ÏèĀĄóĢº�óĀºĄ�đÏóê�á�ºĶ­Ïºê­ĩɐ

0DQDJH�ZLWK�WKH�ULJKW�WRROV
As you’re evaluating storage solutions and as it pertains to scal-
ability and agility, you discover that you need better management 
tools to achieve your goals. You need a storage administrative 
interface that works from anywhere, providing you with real-
time, at-a-glance information about the details that matter, such 
as current storage capacity, level of data reduction achieved, read 
and write latency, and throughput. You shouldn’t need to go dig-
ÆÏêÆ�ÄóĄ�đÌºĈº�ÏèĀóĄđ�êđ�³ºđ�ÏáĈɐ�,ÏÆėĄºɯȭɢȩ�ĀĄóĢÏ³ºĈ��ê�ºĨ�èĀáº�
of an administrative interface that gets the job done from any 
³ºĢÏ­ºɐ� �ÏđÌ� ÏêÄóĄè�đÏóê� �đ� ĩóėĄ� ĸêÆºĄđÏĀĈɊ� ÄóĄèėá�đÏêÆ� ³�đ�ɢ
driven decisions is easier.

)Ζ*85(b���� Pure Storage Pure1 administrative interface provides real-time 
at-a-glance details.
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6WRS�ZRUU\LQJ�DERXW�XSJUDGHV
Many companies discover that they’ve hit an expansion wall with 
some of their storage solutions, or they discover that they’re now 
running storage systems that are unsupported or near their end 
of life. These scenarios can extend deployment times and add sig-
êÏĸ­�êđ�ºĨđĄ��­óĈđĈɐ

�ĀÆĄ�³ÏêÆ� ĈÌóėá³êɭđ� «º� ��ģóĄĄÏĈóèº� �ĵ�ÏĄɐ��óêɭđ� áó­Þ� ĩóėĄĈºáÄ�
into a situation where you’re forced to rip and replace something. 
That absolutely kills your business’s agility. Pick a storage solu-
tion that takes the worry out of upgrading whether it’s during a 
technology upgrade or for maintenance activities. Get the ability 
to upgrade capacity and performance with no downtime required 
and maintain a storage environment that can last upward of ten 
years. Storage should never be a stumbling block.

'ULYLQJ�6FDOH�ZLWK�&RQVLVWHQW� 
$SSOLFDWLRQ�3HUIRUPDQFH

Consistency is often more important than raw performance. After 
all, consistency is what drives certain guarantees made to the 
business, such as service-level agreements (SLAs). Performance 
­óêĈÏĈđºê­ĩ� ­óèºĈ� Ïê� đģó� Ĺ�ĢóĄĈɐ� ,ÏĄĈđɊ� Ïđ�èº�êĈ� đÌ�đ� ĩóė� ­�ê�
guarantee certain levels of input/output operations per second 
(IOPS), throughput, and latency. However, performance often 
ĄºÄºĄĈ�đó��Ģ�Ïá�«ÏáÏđĩɊ�đóóɐ�9ê�đÌº�­�Ĉº�óÄ�ĈđóĄ�ÆºɊ�«óđÌ�³ºĸêÏđÏóêĈ�
of the term are important.

On the performance front, your storage system should provide a 
steady, consistent experience. For example, performing a soft-
ware upgrade or replacing a controller should have zero impact 
on operations. Here’s why: If the applications are mission-critical 
and require guaranteed performance and if the loss of a single 
controller would cut performance in half, you might only load up 
the array with one-half of the overall application load and buy a 
second array for the other half.

That’s a lot of wasted capacity (and money) to account for a 
potential hardware failure or occasional upgrade, and it isn’t a 
great recipe for scalability. Only when you’re able to guarantee 
that performance levels will always remain consistent can you 
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comfortably consolidate applications on less hardware to improve 
scalability and reduce your costs.

Having good monitoring ability helps with consistency, but so 
does a system that can deliver high availability. Look for a system 
with no single point of failure to ensure resilience and minimal 
downtime with easy, non-disruptive plug-and-play (no tuning 
ĄºăėÏĄº³ɟ� ėĀÆĄ�³ºĈɯɠ�ģÌºđÌºĄ� ÄóĄ� �³³ÏđÏóê�á� ­�Ā�­ÏđĩɊ� ĀºĄÄóĄ-
mance, software features, or even faster media (such as Storage 
�á�ĈĈ�QºèóĄĩɊ�óĄ�q�Qɟɯɠ��ê³�êó�³�đ��èÏÆĄ�đÏóê�ĄºăėÏĄº³ɐ

/HYHUDJLQJ�$3ΖV�IRU�$XWRPDWLRQ
�ėđóè�đÏóê� ÏĈ� �� Þºĩ� ĄºăėÏĄºèºêđ� Ïê� èó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æºɐ�
Representational State Transfer (REST) application program-
ming interfaces (APIs) provide easy integration with your apps 
and help you automate your storage environment with powerful 
è�ê�Æºèºêđ��ê³�óĄ­ÌºĈđĄ�đÏóê�đóóáĈɐ��i9Ĉ�ºê�«áº��ºĢ\ĀĈ�đº�èĈ�
to quickly and easily deploy repeatable “infrastructure as code” 
in which everything, including compute and storage, is easily 
programmable.

By having the ability to automate operations, your organization 
­�ê�ºáÏèÏê�đº�è�êĩ�ĄóėđÏêº�đ�ĈÞĈɊ�ģÌÏ­Ì�ĈÏÆêÏĸ­�êđáĩ�³º­Ąº�ĈºĈ�
the number of times that a human has to touch the administrative 
interface. A secondary impact is that there’s often a decrease in 
Ìėè�ê�ºĄĄóĄɯɠ�đÌº�áºĈĈ�đÌ�đ�Ìėè�êĈ�đóė­Ì�ĈóèºđÌÏêÆɊ�đÌº�áºĈĈ�
likely they’ll break it.

Pure Service Orchestrator (PSO) is a software layer that allows 
ĹººđĈ� óÄ� iėĄº� qđóĄ�Æº� ,á�ĈÌ�ĄĄ�ĩ� �ê³� ,á�ĈÌ�á�³º� ĈđóĄ�Æº� ĈĩĈ-
tems to be federated and consumed through a simple Storage- 
�Ĉɢ�ɢqºĄĢÏ­º��i9ɐɯ.ÏĢºê�đÌº�ĈđĄė­đėĄ�á�ĀĄºÄºĄºê­º�đÌ�đ�­óêđ�ÏêºĄ�
orchestrators and the cloud-native community have for consum-
ing services and isolating the application layer from the under-
áĩÏêÆ� ÏêÄĄ�ĈđĄė­đėĄºɊ� iq\� è�ÞºĈ� ėĈÏêÆ� iėĄº� èó³ºĄê� �ááɢĹ�ĈÌ�
ĈđóĄ�Æº���đĄėáĩ�³ÏĵºĄºêđÏ�đº³Ɋ�­áóė³ɢê�đÏĢº�ºĨĀºĄÏºê­ºɐ
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6XSSRUWLQJ�'DWD�*URZWK�DQG�1HZ�
7HFKQRORJ\�ΖQQRYDWLRQV

As your business grows, so too do its data storage requirements. 
Scalability is important when evaluating storage solutions, but 
the main factor usually isn’t capacity.

,ÏĄĈđɊ� ĩóė�Ì�Ģº� đó� ­óêĈÏ³ºĄ� ºĵº­đÏĢº� ­�Ā�­ÏđĩɊ�êóđ� Ą�ģ�­�Ā�­Ïđĩɐ�
"ı¸«ČÍĝ¸�«�û�«ÍČĤ is what you get after you apply data reduction. 
For example, a 20 terabyte (TB) array with 10:1 reduction will have 
�ê�ºĵº­đÏĢº�­�Ā�­Ïđĩ�óÄ�ȪȨȨz�ɐɯ\Ä�­óėĄĈºɊ�³ÏĵºĄºêđ�ģóĄÞáó�³Ĉ�ģÏáá�
ĩÏºá³�³ÏĵºĄºêđ�Ąº³ė­đÏóê�ĄºĈėáđĈɐ

zó³�ĩɊ�èóĈđ��ááɢĹ�ĈÌ��ĄĄ�ĩĈ�ĀºĄÏó³Ï­�ááĩ�³Ï�á�«�­Þ�đó�đÌº�Ģºê³óĄ�
mothership and upload metadata about the overall health of your 
array and hints at what applications you’re running. After analyz-
ing all of this data, storage vendors can begin to provide you with 
some guidance as to what you should experience with your own 
application mix.

The ability to quickly leverage new technology innovations is an 
important key to business agility and competitiveness. In the stor-
age industry, technology innovations such as Non-Volatile Memory 
Express (NVMe) and NVMe over Fabrics (NVMe-oF) enabled busi-
êºĈĈºĈ� đó� ­óêĈóáÏ³�đº� ĈÏáóº³Ɋ� ³ÏĄº­đɢ�đđ�­Ìº³� ĈđóĄ�Æº� ɞ��qɟɊ� �ê³�
êºģ�èº³Ï��đĩĀºĈ�áÏÞº�ăė�³ɢáºĢºá�­ºáá�ɞlI�ɟ�Ĺ�ĈÌ�ĀĄóèÏĈº�đó�Ïê­Ąº�Ĉº�
­�Ā�­Ïđĩ�³ºêĈÏđĩ�ºĢºê�ÄėĄđÌºĄɐ��Ì�ĀđºĄɯȪ�Ì�Ĉ�èóĄº�³ºđ�ÏáĈ�óê�lI��
Ĺ�ĈÌɐ

iėĄº� qđóĄ�Æº� óĵºĄĈ� «óđÌ� á�đºê­ĩɢóĀđÏèÏįº³� ɞɖɖ�ɟ� �ê³� ­�Ā�­Ïđĩɢ
óĀđÏèÏįº³�ɞɖɖ�ɟ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêĈ�đó��³³ĄºĈĈ�zÏºĄ�ȩ� 
�ê³�zÏºĄ�Ȫ�ģóĄÞáó�³Ĉɯɠ��ê³�èóĄºɐ��ÏđÌ���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ-
age solution, as your business grows and needs more capacity, 
and as technology continues to advance, you won’t be left behind. 
For example, with its Evergreen Storage program, Pure Stor-
age customers can continually leverage new advances in storage 
technology and capacity without having to re-buy what they’ve 
already paid for once. When it comes to supporting data growth 
as the business scales and as the business needs to remain agile, 
it doesn’t get much better than that.
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&KDSWHUb6
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Addressing the Cloud

Cloud computing is here to stay, and it’s having major 
impacts on your data center and your IT organization. This 
chapter explores the cloud in depth and looks at the reasons 

đÌ�đ�èó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº�è�ÞºĈ� �� ÆĄº�đ� Äóėê³�đÏóê� ÄóĄ� �áá�
your storage needs, whether on-premises or in the cloud.

/RRNLQJ�DW�)ODVK�DQG�&ORXG� 
DV�.H\�'LVUXSWRUV

Flash storage and cloud computing are among the most disruptive 
đº­ÌêóáóÆÏºĈ�ĈÏê­º�đÌº��³Ģºêđ�óÄ�ĢÏĄđė�áÏį�đÏóêɊ��ê³�đÌºĩ�ĈÌóģ�êó�
ĈÏÆêĈ�óÄ�ĈáóģÏêÆ�³óģêɐ

Flash has turned the storage world upside down. No longer are 
companies relegated to throwing hardware at storage challenges. 
zó³�ĩɊ� «ėĈÏêºĈĈºĈ� ­�ê� Æºđ� �áá� đÌº� ĀºĄÄóĄè�ê­º� đÌºĩ� êºº³� «ĩ�
³ºĀáóĩÏêÆ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº� Ïê� đÌºÏĄ�³�đ��­ºêđºĄĈ��ê³� Ïê�
đÌº�­áóė³ɐ��ºđđºĄ�ĩºđɊ�đÌÏĈ�ĀºĄÄóĄè�ê­º�³óºĈêɭđ�ĄºăėÏĄº���­�Ā�­Ïđĩ�
­óèĀĄóèÏĈº�ɞ­Ìº­Þ�óėđ��Ì�ĀđºĄɯȭ�ÄóĄ�èóĄº�ÏêÄóɟɐ

zÌº�­áóė³ɯɠ�á�ĄÆºáĩ�ºê�«áº³�«ĩ�ĢÏĄđė�áÏį�đÏóê��ê³�­óêđ�ÏêºĄĈɯɠ�
ÏĈ� «ĩ� Ä�Ą� đÌº�èóĈđ� đĄ�êĈÄóĄè�đÏĢº� đº­ÌêóáóÆĩ� đĄºê³� óÄ� đÌº� á�Ĉđ�
³º­�³ºɐ�9đ�Ì�Ĉ�­óèĀáºđºáĩ�Ąº³ºĸêº³�đÌº�ģ�ĩ�«ėĈÏêºĈĈºĈ�­óèĀºđº�
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đó³�ĩ��ê³�Ïê�đÌº�ÄėđėĄºɐ��Ĉ�­ėĈđóèºĄĈ�Ì�Ģº�«º­óèº�èóĄº��­­ėĈ-
đóèº³�đó��ê�óêɢ³ºè�ê³��ê³�êºº³ɢ«�Ĉº³�ºĨĀºĄÏºê­ºɊ�đÌº�ĹºĨÏ«Ïá-
Ïđĩ��ê³�Ĉ­�á�«ÏáÏđĩ�óÄ�đÌº�­áóė³�Ì�Ģº��ááóģº³�«ėĈÏêºĈĈºĈ�đó�Ąº�áÏįº�
competitive advantages in a much larger and highly competitive 
global market.

9êÄĄ�ĈđĄė­đėĄº� ­�ê� áÏĢº� đó³�ĩ� Ïê� �áá� ÞÏê³Ĉ� óÄ� ³ÏĵºĄºêđ� ºêĢÏĄóê-
ments, including multicloud, hybrid cloud, managed service pro-
ĢÏ³ºĄĈɊ� ĈóÄđģ�Ąºɢ�Ĉɢ�ɢĈºĄĢÏ­º� ɞq��qɟɊ� Āá�đÄóĄèɢ�Ĉɢ�ɢĈºĄĢÏ­ºɊ�
ÏêÄĄ�ĈđĄė­đėĄºɢ�Ĉɢ�ɢĈºĄĢÏ­º� ɞ9��qɟɊ��ê³�óđÌºĄĈɐ�Só� áóêÆºĄ� ÏĈ� đÌº�
business limited to deploying new applications in an on-premises 
data center; instead, businesses can leverage cloud and other ser-
vice providers to stand up new services.

qóèº�Ïê�9z�Ì�Ģº��ĀĀĄó�­Ìº³�đÌº�­áóė³�ģÏđÌ�đĄºĀÏ³�đÏóê�«º­�ėĈº�Ïđ�
ĀóĈºĈ���ĄÏĈÞ�đó�«ėĈÏêºĈĈ��Ĉ�ėĈė�á�Ïê�9zɐɯ�áóė³�­óèĀėđÏêÆ�ĄºăėÏĄºĈ�
êºģ�ĈÞÏáá�ĈºđĈ��ê³�đ�áºêđɊ��ê³�ÏêđĄó³ė­ºĈ�³ÏĵºĄºêđ�óĀºĄ�đÏêÆ�èó³-
els and challenges. Cloud isn’t competition; rather, it empowers 
IT to take a consultative role with the business to help develop a 
Āá�ê�ÄóĄ�áºĢºĄ�ÆÏêÆ�«óđÌ�óêɢĀĄºèÏĈºĈ��ê³�­áóė³�ĄºĈóėĄ­ºĈ�ĈđĄ�đº-
gically to deliver a competitive advantage.

%ULGJLQJ�2Q�3UHPLVHV�DQG� 
&ORXG�ΖQIUDVWUXFWXUH

\êɢĀĄºèÏĈºĈ� �ê³� ­áóė³� ºêĢÏĄóêèºêđĈ� Ì�Ģº� ³ÏĵºĄºêđ� è�ê�Æº-
èºêđɊ� ĸê�ê­Ï�áɊ� �ê³� ­óêĈėèĀđÏóê� ­Ì�Ą�­đºĄÏĈđÏ­Ĉɐ� �ÏđÌ� óêɢ
ĀĄºèÏĈºĈ�ÏêÄĄ�ĈđĄė­đėĄºɊ�đÌºĄºɭĈ�³º³Ï­�đº³�Ì�Ą³ģ�Ąº�ģÏđÌ���Ā"ĨɊ�
depreciation, and manual management processes. In the cloud, 
resources are virtualized and shared in a multi-tenancy set-
đÏêÆɊ�óêɢ³ºè�ê³�­óêĈėèĀđÏóê�ÏĈ�\Ā"Ĩɢ«�Ĉº³Ɋ��ê³�ºĢºĄĩđÌÏêÆ�ÏĈ�
ĈºáÄɢĈºĄĢÏ­º�ģÏđÌ�ºĨđºêĈÏĢº��ėđóè�đÏóê��ê³�óĄ­ÌºĈđĄ�đÏóê�³ĄÏĢºê�
«ĩ�óĀºê��ĀĀáÏ­�đÏóê�ĀĄóÆĄ�èèÏêÆ�ÏêđºĄÄ�­ºĈ�ɞ�i9Ĉɟɐ�zÌº�ºêĢÏĄóê-
èºêđĈ��áĈó�Ì�Ģº�³ÏĵºĄºêđ��ĀĀáÏ­�đÏóê��ê³�ĈđóĄ�Æº��Ą­ÌÏđº­đėĄºĈɐ�
Cloud storage is relatively simple but easily scaled, whereas on-
ĀĄºèÏĈºĈ�ºêĢÏĄóêèºêđĈ�Äº�đėĄº�³º³Ï­�đº³�ĈđóĄ�Æº��ĄĄ�ĩĈ�ģÏđÌ�ĄÏ­Ì�
Äº�đėĄº�ĈºđĈɐ

In order to leverage both on-premises and cloud to experience the 
«ºĈđ�óÄ�«óđÌ�ģóĄá³ĈɊ�­óèĀ�êÏºĈ�đĄĩ�đó�«ĄÏ³Æº�đÌº�³ÏĢÏ³º�Ïê�Ģ�ĄÏóėĈ�
ģ�ĩĈɐ�qóèº�ÏêĢºĈđ�Ïê�ĈóÄđģ�Ąºɢ³ºĸêº³�ÏêÄĄ�ĈđĄė­đėĄº�đó��«ĈđĄ�­đ�
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�ĀĀáÏ­�đÏóêĈ��ê³�³�đ��ÄĄóè�đÌºÏĄ�ėê³ºĄáĩÏêÆ�Ì�Ą³ģ�Ąº��ê³�è�Þº�
them portable. Others try to make their on-premises data centers 
more cloud-like by deploying technologies such as virtualization, 
containers, and automation.

To improve agility and innovation, companies increasingly oper-
�đº� Ïê� �� ­óèĀáºĨ� èÏĨ� óÄ� Āė«áÏ­� ­áóė³Ɋ� ĀĄÏĢ�đº� ­áóė³Ɋ� �ê³� óêɢ
ĀĄºèÏĈºĈ�ºêĢÏĄóêèºêđĈɐ�qđĄ�đºÆÏ­�ááĩɊ�áºĢºĄ�ÆÏêÆ�đÌº�­áóė³�ÏĈ�êó�
longer an option but an imperative when it comes to digitally 
đĄ�êĈÄóĄèÏêÆ�ĩóėĄ�óĀºĄ�đÏóêĈ��ê³�ĈÌÏÄđÏêÆ�đó��ê�\Ā"Ĩ�ĈĀºê³ÏêÆ�
model. Businesses want the agility, elasticity, advanced services, 
�ê³�\Ā"Ĩ�­óêĢºêÏºê­º�óÄ�đÌº�­áóė³ɐ�zÌºĩɭĄº��áĈó�áóóÞÏêÆ�ÄóĄ�đÌº�
Ĉ�èº�ėĈºĄ�ºĨĀºĄÏºê­º�Ïê�ĀºĄÄóĄè�ê­ºɊ�ĄºáÏ�«ÏáÏđĩɊ��Ģ�Ïá�«ÏáÏđĩɊ��ê³�
ĈºáÄɢĈºĄĢÏ­ºɊ�ĄºÆ�Ą³áºĈĈ�óÄ�ģÌºĄº�đÌº�³�đ��áÏĢºĈɐ

�óĄÞáó�³�ĀóĄđ�«ÏáÏđĩ�ÏĈ�Äėê³�èºêđ�á�đó���«ėĈÏêºĈĈɭĈ�óĢºĄ�áá�­áóė³�
ĈđĄ�đºÆĩɐ��Ĉ�ĩóėĄ�óĄÆ�êÏį�đÏóê�ºĢóáĢºĈɊ�Ĉó� đóó�³ó� ÏđĈ� đº­ÌêóáóÆĩ�
ĄºăėÏĄºèºêđĈɐ���đ��ĈÏáóĈ�­�ėĈº�ÄĄ�Æèºêđ�đÏóê�đÌ�đ�áÏèÏđĈ�ĢÏĈÏ«ÏáÏđĩ�
�ê³�­óáá�«óĄ�đÏóêɐ�zÌºĩ��áĈó�­Ąº�đº�ÄĄÏ­đÏóê��­ĄóĈĈ���«Ąó�³�Ą�êÆº�
óÄ�ėĈº� ­�ĈºĈ� Ĉė­Ì��Ĉ�³�đ���ê�áĩđÏ­ĈɊ� ĄºÆėá�đóĄĩ� ­óèĀáÏ�ê­ºɊ� �ê³�
business continuity. Your organization needs a solution to sim-
ĀáÏÄĩ�³�đ��ĀóĄđ�«ÏáÏđĩ��ê³�đó�³ºáÏĢºĄ���­óêĈÏĈđºêđ�ėĈºĄ�ºĨĀºĄÏºê­ºɊ�
ĄºÆ�Ą³áºĈĈ�óÄ�ģÌºĄº�đÌº�³�đ�� áÏĢºĈɐ�zÌÏĈ�èº�êĈ�Ì�ĢÏêÆ�đÌº�ĹºĨ-
ibility to easily move data between on-premises and multi-cloud 
ºêĢÏĄóêèºêđĈɯɠ�êóģ��ê³�Ïê�đÌº�ÄėđėĄºɐ

/RRNLQJ�WR�0RGHUQ�$OO�)ODVK� 
6WRUDJH�DV�WKH�)RXQGDWLRQ� 
IRU�(QWHUSULVH�&ORXG�6WUDWHJLHV

�ÏđÌ� �ê� ėê³ºĄĈđ�ê³ÏêÆ� óÄ� đÌº� ³ÏĵºĄºêđ� ­Ì�Ą�­đºĄÏĈđÏ­Ĉ� óÄ� óêɢ
ĀĄºèÏĈºĈ� ÏêÄĄ�ĈđĄė­đėĄº� �ê³� đÌº� ­áóė³Ɋ� ĩóėĄ� óĄÆ�êÏį�đÏóê� ­�ê�
è�Þº�ĩóėĄ�9z�ĈĩĈđºèĈ�èóĄº�ĹºĨÏ«áº��ê³�èóĄº�­óĈđ�ºĵº­đÏĢºɐ

6LPSOH�VFDOLQJ
��Þºĩ�ÏêÆĄº³Ïºêđ�ÄóĄ�­áóė³�Ĉė­­ºĈĈ�ÏĈ�đÌº��«ÏáÏđĩ�đó�ăėÏ­Þáĩ��ê³�º�Ĉ-
Ïáĩ�Ĉ­�áº�đÌº�ºêĢÏĄóêèºêđɊ�«óđÌ�Ïê�đºĄèĈ�óÄ�­�Ā�­Ïđĩ��ê³�ĈđóĄ�Æº�
ºĶ­Ïºê­ĩɐ� �Ĉ� «ėĈÏêºĈĈ� ³ºè�ê³Ĉ� ­Ì�êÆºɊ� ĩóėĄ� ­óèĀ�êĩ� ĈÌóėá³�
be able to easily scale your storage to meet the need. This scal-
�«ÏáÏđĩ� ­�ê� ­óèº� ÄĄóè� ºÏđÌºĄ� �³³ÏêÆ� ­�Ā�­Ïđĩ� óĄ� ÄĄóè� ºê�«áÏêÆ�
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data reduction services, such as deduplication and compression, 
đó� Ïê­Ąº�Ĉº� đÌº� óĢºĄ�áá� ºĵº­đÏĢº� ­�Ā�­Ïđĩ� óÄ� đÌº� ºêĢÏĄóêèºêđɐ� ��
èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóê�đÌ�đ�ÏĈ�ĀėĄĀóĈºɢ«ėÏáđ�đó�ĈėĀĀóĄđ�
Ĺ�ĈÌ�ģÏáá�ĀĄóĢÏ³º�đÌÏĈ�ÞÏê³�óÄ�Ĉ­�á�«ÏáÏđĩɐ

&RQVLVWHQW�SHUIRUPDQFH
,óĄ� ĈđóĄ�Æº� đó� ³ºáÏĢºĄ� ­óêĈÏĈđºêđ� ĀºĄÄóĄè�ê­ºɊ� Ïđ� êºº³Ĉ� đó� ÞººĀ�
ģóĄÞÏêÆ�ºĢºê�ģÌºê���­óêđĄóááºĄ� Ä�ÏáĈ�óĄ� ÏĈ� đ�Þºê�óķÏêº�đó�ĀºĄ-
ÄóĄè��ê�ėĀÆĄ�³ºɐ�EėĈđ��Ĉ�ÏèĀóĄđ�êđɊ��Ĉ�ĩóė�Ĉ­�áº�ĈđóĄ�Æº�­�Ā�­ÏđĩɊ�
ĀºĄÄóĄè�ê­º�èėĈđ�ÞººĀ�Ā�­ºɐ

�ÏđÌ� ­óêĈÏĈđºêđ� ĀºĄÄóĄè�ê­º� ÄĄóè� �� èó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº�
system, you can begin to make real service-level commitments 
to the business, and the business can truly rely on the services 
you’re providing.

$OZD\V�RQ
�óģêđÏèº�ÏĈêɭđ��­­ºĀđ�«áºɐ��ºĩóê³�ĀĄóĢÏ³ÏêÆ�­óêĈÏĈđºêđ�ĀºĄÄóĄ-
è�ê­ºɊ� ĄóėđÏêº�óĀºĄ�đÏóêĈ� Ĉė­Ì��Ĉ�ĸĄèģ�Ąº�ėĀÆĄ�³ºĈɊ� ­�Ā�­Ïđĩ�
expansion, and even controller replacements shouldn’t result 
Ïê� ³óģêđÏèºɐ� �ÏđÌ� è�êĩ� áºÆ�­ĩ� ³ÏĈÞɢ«�Ĉº³� �ĄĄ�ĩĈɊ� ³ÏĵºĄºêđ�
ĢóáėèºĈ� �ê³� ĈºđĈ� óÄ� ³ÏĈÞĈ� �Ąº� ĀÏêêº³� đó� �� ĈĀº­Ïĸ­� ­óêđĄóááºĄɐ�
�áđÌóėÆÌ���Ĉº­óê³�Ąĩ�­óêđĄóááºĄ�­�ê�đ�Þº�óĢºĄ�đÌº�«ėĄ³ºê�ÏÄ�đÌº�
ĀĄÏè�Ąĩ�­óêđĄóááºĄ�Ä�ÏáĈɊ�đÌº�ºê³�ĄºĈėáđ�ÏĈ�ÏèĀ�ÏĄº³�ĀºĄÄóĄè�ê­ºɊ�
ģÌÏ­Ì�Ïê�Ĉóèº�ºêĢÏĄóêèºêđĈ�­�ê�Ì�Ģº�«ėĈÏêºĈĈ�­óêĈºăėºê­ºĈ�ÛėĈđ�
as severe as an actual outage.

qóèº� óÄ� đó³�ĩɭĈ� èó³ºĄê� Ĺ�ĈÌɢĸĄĈđ� �Ą­ÌÏđº­đėĄºĈ� �ĢóÏ³� đÌºĈº�
ÞÏê³Ĉ� óÄ� Ĉ­ºê�ĄÏóĈɊ� «ėđ�è�Þº� ĈėĄº� ĩóė� ³ºáĢº� Ïêđó� đÌº� ³ºđ�ÏáĈ� Ïê�
order to choose the right one. Your data storage systems need 
đó�«º��áģ�ĩĈ�óêɊ�ºĢºê�ģÌºê���­óèĀóêºêđ�ÏĈ�³óģê�ÄóĄ�ĈºĄĢÏ­ÏêÆɊ�
ģÏđÌóėđ��êĩ� ÏèĀ�­đ� đó�ėĈºĄ�óĄ��ĀĀáÏ­�đÏóê�ĀºĄÄóĄè�ê­ºɐ�zÌ�đ� ÏĈ�
đÌº�ÞÏê³�óÄ��Ą­ÌÏđº­đėĄº�đÌ�đ�ĩóė�êºº³�ÄóĄ�ĩóėĄ�ȪȬɖȯ�­áóė³ɐ

(DV\�PDQDJHPHQW�IURP�DQ\ZKHUH
�ó� ĩóė� Ì�Ģº� ­óèĀáºđº� ­óêđĄóá� óĢºĄ� ĩóėĄ� ³�đ�� ĈđóĄ�Æº� ĈĩĈđºèĈ�
ģÌºê�ĩóėɭĄº��ģ�ĩ� ÄĄóè�đÌº�óĶ­ºɑ���ê�ĩóė�è�ê�Æº�ºĢºĄĩđÌÏêÆ�
ÄĄóè�ĩóėĄ�á�ĀđóĀɊ�ĀÌóêºɊ�óĄ�đ�«áºđɑ

Today’s end users expect their corporate applications to have the 
Ĉ�èº�ÏêĈđ�êđ�ĄºĈĀóêĈº��ê³�ĈáÏ­Þ�ėĈºĄ�ÏêđºĄÄ�­º��Ĉ�đÌº�èóĈđ�ĀóĀė-
á�Ą�­óêĈėèºĄ��ĀĀĈɐ�6óģ�³óºĈ�ĩóėĄ�ĈđóĄ�Æº�Ģºê³óĄ�èº�ĈėĄº�ėĀɑ
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9Ä� ĩóėɭĄº�ėĈÏêÆ��� ĈđóĄ�Æº�è�ê�Æºèºêđ� đóóá� đÌ�đ� ÏĈêɭđ� ³ĄÏĢºê�«ĩ�
6zQIȭ� �ê³� ĄºăėÏĄºĈ� ɞĈÌė³³ºĄɟ� E�Ģ�� óĄ� Ĉóèº� óđÌºĄ� èóêóáÏđÌÏ­�
legacy construct, you’re being held back by your storage vendor. 
�óėɭĄº�áóĈÏêÆ�ĀĄº­ÏóėĈ�đÏèº�ÏÄ�ĩóėɭĄº�ÄóĄ­º³�đó�Æºđ�đó���i��ģÌºê�
something goes wrong.

��Þºĩ�ÏêÆĄº³Ïºêđ�ÄóĄ�Ĉė­­ºĈĈ�Ïê�ĩóėĄ�ºêđºĄĀĄÏĈº�­áóė³�ÏĈ�đÌº��«ÏáÏđĩ�đó�
º�ĈÏáĩ�è�ê�Æº�ĩóėĄ�ĈđóĄ�Æº�ÄĄóè��êĩ�áó­�đÏóê��ê³�ÄĄóè��êĩ�³ºĢÏ­ºɐ�
IóóÞ�ÄóĄ�đÌÏĈ�­�Ā�«ÏáÏđĩ�Ïê���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêɐ

2S([�FRVW�PRGHOV
In an on-premises data center, there will always be a combination 
óÄ���Ā"Ĩ��ê³�\Ā"Ĩ�ºĨĀºêĈºĈ�đÌ�đ�êºº³�đó�«º�­óêĈÏ³ºĄº³ɐ��ėđ�đÌº�
data center economic model is changing dramatically, primarily 
³ėº�đó�«ė³Æºđ�ĀĄÏóĄÏđÏºĈ�ĈÌÏÄđÏêÆ�đó�đÌº�­áóė³ɐ

�ÏđÌ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�ÆºɊ�ĩóė�­�ê�«ºÆÏê�đó�ĀĄóĢÏ³º�­áóė³ɢ
áÏÞº�ĈºĄĢÏ­ºĈ�đó�Ïê³ÏĢÏ³ė�á�«ėĈÏêºĈĈ�ėêÏđĈ�ėĈÏêÆ���ÄĄ�­đÏóê�á�­óê-
ĈėèĀđÏóêɊ�\Ā"ĨɢÄó­ėĈº³�º­óêóèÏ­�èó³ºáɐ��óėĄ�«ėĈÏêºĈĈ�­�ê�đÌėĈ�
Æ�Ïê�đÌº�ÏêđºĄê�á�­óĈđ�«ºêºĸđĈ�óÄ�­áóė³�­óèĀėđÏêÆɐ

ΖQWHJUDWLRQ�FDSDELOLWLHV
qđóĄ�Æº�ÏĈ�ÛėĈđ�óêº�óÄ�è�êĩ�ĄºĈóėĄ­ºĈ�Ïê�đÌº�³�đ��­ºêđºĄɉ�đÌºĄºɭĈ�
�áĈó�­óèĀėđºɊ�đÌº�ÌĩĀºĄĢÏĈóĄɊ��ê³�đÌº�Ä�«ĄÏ­�đó�đÌÏêÞ��«óėđɐ��óėĄ�
organization needs a storage system that can integrate neatly 
�ê³�­óèĀáºđºáĩ�Ïêđó���­óêĢºĄÆº³�ÏêÄĄ�ĈđĄė­đėĄº�Ĉđ�­Þɐ�QóĄºóĢºĄɊ�
Ïđ�êºº³Ĉ���ĈđóĄ�Æº�ĈĩĈđºè�«ėÏáđ�óê�đóĀ�óÄ��ê�intentionally designed 
­óêĢºĄÆº³�ÏêÄĄ�ĈđĄė­đėĄº�Ĉđ�­Þɐ

qđóĄ�Æº�ĈĩĈđºèĈ�ĈÌóėá³�«º�Ĉº�èáºĈĈáĩ�ÏêđºÆĄ�đº³�ģÏđÌ�ĩóėĄ�«�­ÞėĀ�
�ê³�óđÌºĄ�đóóáĈ�ģÏđÌóėđ�ĩóė�Ì�ĢÏêÆ�đó�ÛėèĀ�đÌĄóėÆÌ���«ėê­Ì�óÄ�ÌóóĀĈɐ�
�ê³Ɋ�ĩóė�êºº³���ĈđóĄ�Æº�ĈĩĈđºè�đÌ�đ�Ïê­áė³ºĈ���­óèĀĄºÌºêĈÏĢº��i9�Ĉó�
ĩóė�­�ê�Äėááĩ� ÏêđºÆĄ�đº�ĈđóĄ�Æº�óĀºĄ�đÏóêĈ� Ïêđó�ĩóėĄ�ģóĄÞĹóģɐ�,óĄ�
example, you can integrate your storage operations into your exist-
ÏêÆ��Qģ�ĄºɊ�QÏ­ĄóĈóÄđɊ��óèèĢ�ėáđɊ��ê³�\Āºêqđ�­Þ�ºêĢÏĄóêèºêđĈɐ�
\ĄɊ�ėĈº�đÌº�ĈđóĄ�Æº�ĈĩĈđºèĈɭ�mºĀĄºĈºêđ�đÏóê�á�qđ�đº�zĄ�êĈÄºĄ�ɞm"qzɟ�
�i9Ɋ� qđóĄ�Æº�Q�ê�Æºèºêđ� 9êÏđÏ�đÏĢº� qĀº­Ïĸ­�đÏóê� ɞqQ9ɢqɟɊ� qÏèĀáº� 
SºđģóĄÞ�Q�ê�Æºèºêđ�iĄóđó­óá�ɞqSQiɟɊ�iĩđÌóêɊ�óĄ�ióģºĄqÌºáá�­�Ā�-
bilities to integrate into just about any tool you can imagine.

\êáĩ�ģÏđÌ���ĀėĄĀóĈºɢ«ėÏáđɊ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº��Ą­ÌÏđº­đėĄº�
�ê³���ĈóÄđģ�Ąºɢ³ºĸêº³�ĈđóĄ�Æº�ĈóáėđÏóê�ÄóĄ�­áóė³�³�đ��ĀóĄđ�«ÏáÏđĩ�
with simple and extensible management tools can you accomplish 
�áá�óÄ�đÌÏĈɐ
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&KDSWHUb7

IN THIS CHAPTER

 » Improving performance and increasing 
capacity

 » Supporting DevOps and containerization

 » Ending the forklift upgrade and reducing 
your storage footprint

 » Realizing the modern data experience 
vision

Ten Reasons You Need 
Modern All-Flash Storage

I 
n this chapter, I highlight the key reasons for putting modern 
�ááɢĹ�ĈÌ�ĈđóĄ�Æº�đó�ģóĄÞ�ÄóĄ�ĩóėĄ�«ėĈÏêºĈĈɐ

Gives You Speed
Qó³ºĄê��ááɢĹ�ĈÌ� ÏĈ� Ä�Ĉđɯ ɐɯ ɐɯ ɐɯ Ąº�ááĩ� Ä�ĈđɌ�mº�³��ê³�ģĄÏđº�ĀºĄÄóĄ-
mance in traditional spinning hard disk drives (HDDs) is rated in 
èÏááÏĈº­óê³Ĉ��ê³�ÆºêºĄ�ááĩ�áÏèÏđº³�đó�áºĈĈ�đÌ�ê�ȫȨȨ�Ąº�³��ê³�ģĄÏđº�
ÏêĀėđɖóėđĀėđ�óĀºĄ�đÏóêĈ�ĀºĄ�Ĉº­óê³�ɞ9\iqɟɐ��ĩ�­óèĀ�ĄÏĈóêɊ�Ĺ�ĈÌ�
performance is rated in microseconds and IOPS are measured in 
đÌº�đºêĈ�óÄ�đÌóėĈ�ê³Ĉ�đó�èÏááÏóêĈɐ��ėđ�đó�đ�Þº��³Ģ�êđ�Æº�óÄ��áá�đÌ�đ�
speed and performance, you need to move up from disk-only or 
³ÏĈÞɢĹ�ĈÌ�Ìĩ«ĄÏ³�ĈĩĈđºèĈ�đó�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æºɐ

Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêĈ�ºĵº­đÏĢºáĩ�ºáÏèÏê�đº�9\iq��ê³�
throughput limits, so storage-induced latency is a thing of the 
Ā�Ĉđɐ��óėĄ��ĀĀáÏ­�đÏóêĈ�ģÏáá�«º�èóĄº�ĄºĈĀóêĈÏĢºɊ��ê³�ĩóė�­�ê�­óê-
ĈóáÏ³�đº�èóĄº�ģóĄÞáó�³Ĉ�óêđó� ÄºģºĄ�ĈđóĄ�Æº��ĄĄ�ĩĈ�«º­�ėĈº�ĩóė�
³óêɭđ�êºº³�đó�ģóĄĄĩ��«óėđ�ĀºĄÄóĄè�ê­ºɐ��áá�óÄ�đÌÏĈ�èº�êĈ�đÌ�đ�ĩóė�
­�ê�Ĉ�Ģº�èóêºĩɐ
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Accelerates All Your Workloads
Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈĩĈđºèĈ�áºĢºĄ�Æº�đÌº�á�đºĈđ�ÏêêóĢ�đÏóêĈ�
Ïê� Ĺ�ĈÌ� đº­ÌêóáóÆĩɊ� Ĉė­Ì� �Ĉ� S�Qº� �ê³� ĈđóĄ�Æº� ­á�ĈĈ� èºèóĄĩ�
ɞq�QɟɊ�ģÌÏ­Ì�ÏĈ�êº�Ąáĩ��Ĉ�Ä�Ĉđ��Ĉ�³ÏĄº­đɢ�đđ�­Ìº³�ĈđóĄ�Æº�ɞ��qɟɐ�
zÌº�áÏĈđ�óÄ�ģóĄÞáó�³Ĉ��ê³�ėĈº�­�ĈºĈ�ģÌºĄº�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ-
�Æº� �³³Ĉ� ĈÏÆêÏĸ­�êđ� Ģ�áėº� Ïê­áė³ºĈ� ³�đ�«�ĈºĈɊ� ĀĄÏĢ�đº� ­áóė³ĈɊ�
­óêđ�ÏêºĄĈɊ� �ê�áĩđÏ­ĈɊ� ³�đ�� ĀĄóđº­đÏóêɊ� ³ÏĈ�ĈđºĄ� Ąº­óĢºĄĩɊ� �ĄđÏĸ-
­Ï�á� ÏêđºááÏÆºê­º� ɞ�9ɟɊ� ĈđĄº�èÏêÆ�èº³Ï�Ɋ� �ėÆèºêđº³� Ąº�áÏđĩɊ� ĢÏĄ-
đė�á�Ąº�áÏđĩɊ�Æ�èÏêÆɊ��ê³�èóĄºɐ�zÌÏĈ�èº�êĈ�đÌº�á�đºĈđ�ÆºêºĄ�đÏóê�
óÄ�­áóė³ɢê�đÏĢº�³�đ�«�ĈºĈ�­�ê�Ąėê�óê�Ä�ĈđɊ�ºĶ­ÏºêđɊ��ê³�ĈÌ�Ąº³�
storage, instead of sitting in isolated silos that are expensive and 
Ì�Ą³�đó�è�ê�Æºɐ

Consolidates Database Workloads
Qó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº� ĈóáėđÏóêĈ� ­�ê� ĀĄóĢÏ³º� á�đºê­ĩ� �Ĉ� áóģ�
as 250 μĈ�ģÌÏáº�ĈđÏáá�è�Ïêđ�ÏêÏêÆ�ÌÏÆÌ�đÌĄóėÆÌĀėđɐ�zÌÏĈ� áºĢºá�óÄ�
ĀºĄÄóĄè�ê­º�èº�êĈ�³�đ�«�Ĉº�ĈºĄĢºĄ��i�Ĉ�Ì�Ģº�đó�ģ�Ïđ�áºĈĈ�đÏèº�
ÄóĄ� ÏêĀėđɖóėđĀėđ� ɞ9ɖ\ɟ� óĀºĄ�đÏóêĈ� đó� ­óèĀáºđºɊ� ģÌÏ­Ì� Āóđºê-
đÏ�ááĩ�Ąº³ė­ºĈ�đÌº�êėè«ºĄ�óÄ��i��­ĩ­áºĈ��ê³��ĈĈó­Ï�đº³�³�đ�«�Ĉº�
áÏ­ºêĈºĈ� ĄºăėÏĄº³ɐ� S�Qº� �ááɢĹ�ĈÌ� ĈóáėđÏóêĈ� ³ºáÏĢºĄ� đÌº� ĀºĄÄóĄ-
è�ê­º� ĄºăėÏĄº³� «ĩ�èÏĈĈÏóêɢ­ĄÏđÏ­�á� đÏºĄɢȩ� ³�đ�«�ĈºĈ� đó� �áá� ĩóėĄ�
³�đ�«�ĈºĈɯɠ�Ïê­áė³ÏêÆ�èÏĨº³�ģóĄÞáó�³Ĉɐ�9Ä�S�Qº�ÏĈ��áĈó�ėĈº³��Ĉ�
đÌº�³�đ��đĄ�êĈĀóĄđ�ĀĄóđó­óá�ɞđÌ�đ�ÏĈ�S�Qº�óĢºĄ�,�«ĄÏ­ĈɊ�óĄ�S�Qºɢ
ó,ɟɊ� ­óêêº­đÏĢÏđĩ�«ºđģººê�ĈºĄĢºĄĈ��ê³�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�
ĈóáėđÏóêĈ�ÏĈ�óê�Ā�Ą�ģÏđÌ���qɐ

ΖQFUHDVHV�(΍HFWLYH�&DSDFLW\
9ê�đÌº�º�Ąáĩ�³�ĩĈɊ�Ĺ�ĈÌ�ĈđóĄ�Æº�­óėá³êɭđ�è�đ­Ì�đÌº�­�Ā�­Ïđĩ�­�Ā�-
«ÏáÏđÏºĈ�óÄ�ĈĀÏêêÏêÆ�6��Ĉɐ�zÌóĈº�³�ĩĈ��Ąº�áóêÆ�ÆóêºɊ�ºĢºê�ģÌºê�
ĩóė�­óèĀ�Ąº�Ą�ģ�­�Ā�­ÏđÏºĈ�«ºđģººê�đÌº�đģó�đĩĀºĈ�óÄ�èº³Ï�ɐ�6óģ-
ºĢºĄɊ�ģÏđÌ�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�ÆºɊ�ĩóė�Æºđ��³³ÏđÏóê�á�«ºêºĸđĈ�
đÌ�êÞĈ�đó�³�đ��Ąº³ė­đÏóêɐ��ÌÏáº�³�đ��Ąº³ė­đÏóê�đº­ÌêóáóÆÏºĈ��Ąº�
�áĈó��Ģ�Ïá�«áº�óê�³ÏĈÞɢ«�Ĉº³�ĈĩĈđºèĈɊ�đÌºĩ�ÆºêºĄ�ááĩ��Ąºêɭđ�êº�Ąáĩ�
�Ĉ�ºĵº­đÏĢº��Ĉ�Ïê�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈĩĈđºèĈɐ�zÌº�ĄºĈėáđ�ÏĈ�
è�ĈĈÏĢºáĩ�Ïê­Ąº�Ĉº³�ºĶ­Ïºê­ĩ��ê³�ºĵº­đÏĢº�­�Ā�­ÏđĩɊ�ģÌÏ­Ì�ÌºáĀĈ�
đó�³ĄÏĢº�³óģê�ĩóėĄ�ºĵº­đÏĢº�­óĈđ�ĀºĄ�ÆÏÆ�«ĩđº�óÄ�ĈđóĄ�Æº�­�Ā�­Ïđĩɐ
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Enables Automation and Orchestration
�ėđóè�đÏóê� ÏĈ� �� «ÏÆ� ³º�á� ÄóĄ� ­óèĀ�êÏºĈ� áóóÞÏêÆ� đó� ĈđĄº�èáÏêº�
đÌºÏĄ�9z�óĀºĄ�đÏóêĈɯɠ�đÌ�đ�ÏĈɊ��áá�óÄ�đÌºèɐ���Ąó«ėĈđ�mºĀĄºĈºêđ�-
đÏóê�á�qđ�đº�zĄ�êĈÄºĄ� ɞm"qzɟ��ĀĀáÏ­�đÏóê�ĀĄóÆĄ�èèÏêÆ� ÏêđºĄÄ�­º�
ɞ�i9ɟ� Ïê�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêĈ�ºê�«áºĈ��ėđóè�đÏóê�
�ê³�óĄ­ÌºĈđĄ�đÏóê�óÄ� �áá� ĄóėđÏêº� ĈđóĄ�Æº� Äėê­đÏóêĈɐ�zÌÏĈ� ºê�«áºĈ�
IT organizations to re-architect infrastructure as code to sup-
port DevOps continuous integration (CI)/continuous delivery (CD) 
ĀÏĀºáÏêºĈ��ê³�­óêđ�ÏêºĄÏį�đÏóêɐ

�ÌóóĈÏêÆ� ��èó³ºĄê� �ááɢĹ�ĈÌ� ĈđóĄ�Æº� ĈóáėđÏóê�ģÏđÌ� ĈėĀĀóĄđ� ÄóĄ�
m"qzɢ«�Ĉº³� �i9� ­�ááĈɊ� ĈÏèĀáº� êºđģóĄÞ� è�ê�Æºèºêđ� ĀĄóđó­óá�
ɞqSQiɟɊ� qđóĄ�Æº� Q�ê�Æºèºêđ� 9êÏđÏ�đÏĢº� qĀº­Ïĸ­�đÏóê� ɞqQ9ɢqɟ�
�ê³���­óèè�ê³ɢáÏêº�ÏêđºĄÄ�­º�ɞ�I9ɟ�ºê�«áºĈ�ĩóė�đó�ÏêđºÆĄ�đº�ĩóėĄ�
ĈđóĄ�Æº�ģÏđÌ�ÛėĈđ��«óėđ��êĩđÌÏêÆ�ėê³ºĄ�đÌº�Ĉėêɐ

Converges Your Infrastructure
�óė�­�êɭđ�Ąėê�ĩóėĄ��ĀĀáÏ­�đÏóêĈ�óê�ĈđóĄ�Æº��áóêºɐ��óė�êºº³�ĈºĄĢºĄĈ�
�ê³�êºđģóĄÞÏêÆ�đóóɊ��èóêÆ�óđÌºĄ�đÌÏêÆĈɐ��ÏđÌ���èó³ºĄê��ááɢĹ�ĈÌ�
ĈđóĄ�Æº�ĈóáėđÏóê�đÌ�đ�Ā�ĄđÏ­ÏĀ�đºĈ� Ïê���«Ąó�³�º­óĈĩĈđºè�óÄ�«ºĈđɢ 
óÄɢ«Ąºº³�ÏêÄĄ�ĈđĄė­đėĄº�­óèĀ�êÏºĈ�đó�­Ąº�đº�Ģ�áÏ³�đº³�­óêĢºĄÆº³�
ÏêÄĄ�ĈđĄė­đėĄº� ĈóáėđÏóêĈɊ�ĩóė�­�ê� đ�Þº� đÌº�ģóĄĄĩ�óėđ�óÄ� ­óêĢºĄ-
Æºê­º��ê³�«ĄÏêÆ�ºĨđĄºèº�ĈÏèĀáÏ­Ïđĩ��ê³�ĀºĄÄóĄè�ê­º�đó�đÌº�ºêđÏĄº�
ÏêÄĄ�ĈđĄė­đėĄº�Ĉđ�­Þɐ

Reduces Power and Cooling Costs
��èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóê�đ�ÞºĈ�ėĀ�áºĈĈ�ĀÌĩĈÏ­�á�ĈĀ�­º�
in your on-premises data center environments than a tradi-
đÏóê�á� ĈđóĄ�Æº� �ĄĄ�ĩ� ĸááº³� ģÏđÌ� 6��Ĉɐ� zÌóĈº� ĈĀÏêêÏêÆ� 6��Ĉ�
ĄºăėÏĄº� èóĄº� ĀóģºĄ� đÌ�ê� Ĺ�ĈÌ� đº­ÌêóáóÆĩ� �ê³� ÆºêºĄ�đº� èóĄº�
Ìº�đɐ��ÌÏ­Ì�ĄºăėÏĄºĈ�èóĄº�­óóáÏêÆɐ��ÌÏ­Ì�ĄºăėÏĄºĈ�èóĄº�ĀóģºĄɐ�
�ÌÏ­Ì� ĄºăėÏĄºĈ�èóĄº�èóêºĩɐ�QóĢÏêÆ� đó�èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ-
�Æº�ģÏáá�ĈÏÆêÏĸ­�êđáĩ�Ąº³ė­º�ĩóėĄ�óêɢĀĄºèÏĈºĈ�³�đ��­ºêđºĄ�ĀóģºĄ�
and cooling costs, or you can migrate your on-premises storage 
�ĄĄ�ĩĈ�đó���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóê�Ïê�đÌº�­áóė³ɯɠ��ê³�
ºáÏèÏê�đº�ĩóėĄ�óêɢĀĄºèÏĈºĈ�ĈđóĄ�Æºɢ�ĈĈó­Ï�đº³�ĀóģºĄ��ê³�­óóá-
ÏêÆ�­óĈđĈ��áđóÆºđÌºĄɐ
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Reduces Your Storage Footprint
�ÏđÌ���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóêɊ�ĩóė�³óêɭđ�êºº³�đó�«ėĩ�
ºĨđĄ��Ì�Ą³ģ�Ąº�ÛėĈđ�đó�Æºđ�đÌº�ĀºĄÄóĄè�ê­º�ĩóėĄ�«ėĈÏêºĈĈ��ĀĀáÏ­�-
đÏóêĈ�êºº³ɐ�Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�Ïê­Ąº�ĈºĈ�đÌº�³ºêĈÏđĩ�óÄ�ĈđóĄ-
�Æº��ĄĄ�ĩĈɊ�ºê�«áÏêÆ�ĩóė�đó�ºáÏèÏê�đº�ºêđÏĄº�Ą�­ÞĈ�óÄ�ºăėÏĀèºêđɐ�
zÌº� ºê³� ĄºĈėáđ� ÏĈ� ÄºģºĄ� Ą�­Þ� ėêÏđĈ� ³º³Ï­�đº³� đó� ĈđóĄ�ÆºɊ� ģÌÏ­Ì�
directly reduces your physical storage footprint and reduces your 
óĢºĄ�áá�³�đ��­ºêđºĄ�­óĈđĈɐ

Ends the Forklift Upgrade
"ĢºĄĩ�đÏèº�ĩóė�ĄÏĀ��ê³�ĄºĀá�­º�áºÆ�­ĩ�ĈđóĄ�ÆºɊ�ĩóėɭĄº�Ąºɢ«ėĩÏêÆ�
ģÌ�đ�ĩóė��áĄº�³ĩ�Ā�Ï³�ÄóĄɐ��ê³Ɋ�«ºĩóê³�đÌº�­Ą�įĩ�º­óêóèÏ­Ĉ�đÌÏĈ�
ºêđ�ÏáĈɊ�đÌÏêÞ��«óėđ�đÌº�³ÏĈĄėĀđÏóê�đó�đÌº�«ėĈÏêºĈĈ��ê³�đÌº�óĀĀóĄ-
đėêÏđĩ�­óĈđ�ģÏđÌ�ĄºÆ�Ą³�đó�9z�Ĉđ�ĵ�đÏèºɐ

iėĄ­Ì�Ĉº���èó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�ĈóáėđÏóê�ģÏđÌ�óêÆóÏêÆ�Æė�Ą-
�êđººĈ� �Ąóėê³� «ėĩÏêÆ� ĈđóĄ�Æº� óê­º� �ê³� º�Ĉĩ� ºĨĀ�êĈÏóê� Ïê� đÌº�
ÄėđėĄºɊ��ê³�ĩóėĄ�³�ĩĈ�óÄ�ÄóĄÞáÏÄđ�ėĀÆĄ�³ºĈ��Ąº�óĢºĄɐ

Delivers the Modern Data Experience
Qó³ºĄê��ááɢĹ�ĈÌ�ĈđóĄ�Æº�³ºáÏĢºĄº³��Ĉɢ�ɢĈºĄĢÏ­º��ááóģĈ�­ėĈđóèºĄĈ�
đó�ºĨđĄ�­đ�è�ĨÏèėè�Ģ�áėº�ÄĄóè�đÌºÏĄ�³�đ��ģÌÏáº�Ąº³ė­ÏêÆ�­óè-
ĀáºĨÏđĩ� �ê³� ºĨĀºêĈºɯɠ� đÌ�đɭĈ� đÌº�èó³ºĄê�³�đ�� ºĨĀºĄÏºê­ºɐ�zÌº�
modern data experience is also

 » Simple:�$3Ζ�GHȴQHG�VWRUDJH�VHUYLFHV��FRPPRQ�PDQDJHPHQW�
WRROV��DQG�DFWLRQDEOH�DQDO\WLFV�UHGXFH�FRPSOH[LW\�DQG�
DFFHOHUDWH�WLPH�WR�YDOXH�

 » Seamless:�6WRUDJH�VHUYLFHV�FDQ�KDQGOH�PXOWLSOH�SURWRFROV��
WLHUV��DQG�FORXGV�LQ�D�VLQJOH�HQYLURQPHQW�

 » Sustainable:�&XVWRPHUV�EX\�RQO\�ZKDW�WKH\�QHHG��ZKHQ�
WKH\�QHHG�LW��DQG�FDQ�XSJUDGH�WR�WKH�ODWHVW�LQQRYDWLRQ�
ZLWKRXW�SDLQ�RU�SHQDOW\�

iėĄº� ³ºáÏĢºĄĈ� đÌº�èó³ºĄê� ³�đ�� ºĨĀºĄÏºê­ºɯɠ� ĈÏèĀáºɊ� Ĉº�èáºĈĈɊ�
�ê³�ĈėĈđ�Ïê�«áºɯɠ�óĵºĄĈ��áá�ÏđĈ�­óĄº�ĀĄó³ė­đĈ��Ĉ���ĈºĄĢÏ­º�đó³�ĩɐ



These materials are © 2021 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

http://PureStorage.com


http://Dummies.com


WILEY END USER LICENSE AGREEMENT
Go to www.wiley.com/go/eula to access Wiley’s ebook EULA.

http://www.wiley.com/go/eula

	Title Page
	Copyright Page
	Table of Contents
	Introduction
	About This Book
	Foolish Assumptions
	Icons Used in This Book
	Beyond the Book

	Chapter 1 Containing Storage Costs
	Calculating the TCO of Traditional Storage
	Discovering the All-Flash Ingredients that Reduce TCO
	How data reduction increases available capacity
	Facilities improvements: power and cooling
	Data center storage footprint and cabling

	Eliminating Storage Software Licensing Headaches and Costs
	Introducing Modern All-Flash Storage

	Chapter 2 Attaining Simplicity and Manageability
	Why Simplicity is Imperative: Scaling the Business
	How Does Storage Simplicity Benefit an Organization?
	Reducing procurement complexity
	Repurposing IT resources
	Reducing the data center maintenance burden

	Tuning Flash Storage for Application Workloads
	Enabling All-Flash Storage with Different Types of Flash

	Chapter 3 Virtualization, Containers, and Consolidation
	Identifying Storage Challenges in a Cloud-Native World
	Solving Cloud Native Storage Challenges
	Reduced latency
	Liberating server resources to improve VM density
	Deduplication
	Management integration with the hypervisor


	Chapter 4 Modeling Future Storage Consumption and Costs
	Understand Long-Term Storage Economics
	Discover the Benefits of Data Reduction
	Delivering Consistent Performance

	Chapter 5 Achieving Scalability and Agility
	Using Simplicity to Improve Scalability and Agility
	Consolidate storage-related services
	Adopt converged infrastructure
	Manage with the right tools
	Stop worrying about upgrades

	Driving Scale with Consistent Application Performance
	Leveraging APIs for Automation
	Supporting Data Growth and New Technology Innovations

	Chapter 6 Addressing the Cloud
	Looking at Flash and Cloud as Key Disruptors
	Bridging On-Premises and Cloud Infrastructure
	Looking to Modern All-Flash Storage as the Foundation for Enterprise Cloud Strategies
	Simple scaling
	Consistent performance
	Always-on
	Easy management from anywhere
	OpEx cost models
	Integration capabilities


	Chapter 7 Ten Reasons You Need Modern All-Flash Storage
	Gives You Speed
	Accelerates All Your Workloads
	Consolidates Database Workloads
	Increases Effective Capacity
	Enables Automation and Orchestration
	Converges Your Infrastructure
	Reduces Power and Cooling Costs
	Reduces Your Storage Footprint
	Ends the Forklift Upgrade
	Delivers the Modern Data Experience

	EULA

