
IT 2020 
 
Роман Козлов 

​Roman.kozlov@netapp.com 

 



Расходы бизнеса 

2015 

Gartner: Структура расходов предприятий 
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IT Бюджет 

66% 

2008 

Эксплуатация 

20% 
Расширение 

14% 

Трансформация 
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Затраты: в виде жизненного цикла проектов 

Трансформация 

Расширение Эксплуатация 
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Экономика гибридных облаков 

Гиперскейлеры 
AWS, Azure, 
GCE, Aliyun 

(M)SP 
Verizon, T-Systems, 

Telstra, HP, Rackspace 

Hosting/ 
On-Premise 

GoDaddy, Dreamhost  

4 

Эксплуатацион- 
ные расходы 

Пиковая 
нагрузка 

Эксплуатацион- 
ные расходы 
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«Репатриация» из облака AWS 

Q: Has your company and/or organization moved Amazon AWS computer and/or storage services back on 
premise or to another service provider in the past 12 months? 

N=207 
Source: Amazon AWS Infrastructure as a Service (IaaS) Survey 
IDC, November 2014 
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Amazon Web Services IaaS 
(Storage) Deployments: 
Analysis and Insight  
IDC #255387 
April 2015  
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NetApp Data Fabric 

Cloud ONTAP 
StorageGRID 

AltaVault 

VMware 
OpenStack 

CEPH / SWIFT 

VMware 
OpenStack 

cDOT / E-Series  

Elastic Control 
Points at 

Hyper-Scale 

cDOT 

Element X 

CEPH | SWIFT 

NoSQL | HDFS StorageGRID 

AltaVault 

Unified API 

E-/EF-Series FAS/AFF 

SnapMirror SnapMirror 

SnapMirror 

275+ (M)SP Partners 
Regional, Vertical 

Performance-Focused 
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Hyper-Scalers 

Hosters (M)SPs 
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NetApp Data Fabric 

Cloud ONTAP 
StorageGRID 

AltaVault 

VMware 
OpenStack 

CEPH / SWIFT 

VMware 
OpenStack 

cDOT / E-Series  

Bursting for 
Peak 

Workloads 
Optional Hyper-Scalers 

Selective Migration 
of Mature/Legacy 

Workloads 

Hosters (M)SPs 
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cDOT 

Element X 

CEPH | SWIFT 

NoSQL | HDFS StorageGRID 

AltaVault 

Unified API 

E-/EF-Series FAS/AFF 

SnapMirror SnapMirror 

SnapMirror 
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Analytics 

Competitive advantage 
63% 

Cloud 

of CIOs indicate that cloud is 
one of their Top 5 priorities  

60% 

Social 

productivity increase 
25% 

Mobile 

of the world’s population 
have a mobile device 

75% 

S 
SOCIAL 

M 
MOBILE 

A 
ANALYTICS 

C 
CLOUD 
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NoSQL NewSQL 

OLTP АСУП Гиперскейлеры Новые 

Приложения 

Модель данных 

Блочный и 
файловый 

доступ 

Индексируемые 
объекты 

Columnar, 
Document, 

Graph 

Streaming, 
Mesos, 

Kubernetes 

Эволюция ландшафта 
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Product Catalog 
Document Store 

Financial 
Transactions 

Relational Store 
Shopping Cart 
KV Session 

Store 

Analytics 
Column Store 

 

Product Images  
Object Store 

User Sessions 
KV Store 

Personalized 
Recommendations  

Graph Store 

Изменение парадигмы! 

Разработчики диктуют 
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Экономика поляризации доступа и хранения данных 
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латентность 

$$$ 

SLC 
eMLC 

cMLC 
eTLC 

NVM 

Solid State 
95% R / 5% W 

Cloud 

Archive 

HDD 
1% R / 99% W 

DRAM 

TAPE 

Ent 
Drive 

Производительные Емкие 

3D(*) 
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Оптимизация работы с флэш-памятью 
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Новые технологии 
Intel и Micron меняют мир  
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Follow: #3DXpoint and #Optane 
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Layer 1 Layer 2 Layer 3 Layer 4 Layer 0 

IntraNode 
(Single Server) 

M C SCM F 

M C SCM F 

M C SCM F 

M C SCM F 

N 
 
 
 
 
 
 

IntraRack 
(Server2Server) 

M C SCM F 

M C SCM F 

M C SCM F 

M C SCM F 
N 

 
 
 
 
 
 

N 
Data 

Center 

IntraRack 
(Shared Storage) IntraDataCenter 

(Shared Storage) 

Internet/Cloud 
(Geo-distributed DC2DC) 

DC 

DC 

DC 

DC 

DC 

D D D D H SSD D D D D D HDD 

D D D D D HDD 

D D D D D AD 

Rack 
2 

Rack >100Gb/
sec 

100Gb/s
ec 

<10Gb/se
c 

128-256 
Cores 

SLO 

Иерархия данных 
Классы данных и уровни обслуживания 
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Latency <200ns <20us 10µs - 200µs 300µs - 10ms 100ms – 100sec+ 

IOPs 00’s Millions 0’s Millions 0’s Millions 00,000’s 000’s 

Bandwidth 00’s GB/sec 0’s GB/sec 100’s GB/sec 100’s GB/sec 1s MB/sec 

Capacity 1s TB 10s TB 100s TB 10s PB 100s PB 

Durability N/A Low Mid High Selectable up to Very High 

Availability Low Low High Very high Low-medium 

RPO/RTO N/A N/A Synch-secs Synch-minutes Hours 

Cost Very High High Mid Mid/Low Low 
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NVM/Persistent Memory Programming Model – pmem.io 
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Hardware 

Kernel 

User 

NVM Driver 

Optimized Applications 

Naming Layer 

Open NVM Kernel API 

NVM Management NVM User-space API 

NVM Hardware 

Block Layer 

Middleware 
(e.g. JVM) 

Raw 
Access 

File 
Access 

File File or 
Raw Access 

Management 
Applications 

(GUI, CLI, CIM) 

File System 

File 
Access 

NVM Customer  
Kernel Modules 

Control 
Path 

Data 
Path 

Standard Access  PMFS = NVM Regions as Files NVM  API 
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http://pmem.io/


Архитектура ЦОД 2020 

16 

XaaS 

Data 
Node 

Data 
Node 

Data 
Node 

Data 
Node 

Data 
Node 

Compute 
Node 

Compute 
Node 

Compute 
Node 

Compute 
Node 

Compute 
Node 

Distributed/Parallel Processing 

FlashACCEL 2.0 Mem  Mem RDMA SCM 

Independent 
Scaling 

Shared Storage (POSIX + Object) 

Data Globally 
Managed by 

Federated/Shared 
Storage 

Persistence/Intelligent Caching Layer 
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