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CLOUD WORKLOADS

SHAPING THE DATA CENTERS ARCHITECTURE

Total x86 Servers Quarterly Revenue by Architecture ($M)
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Source:TheRegister*

Rack-Optimized servers on the raise
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Workload Distribution: 2015-2020

M Traditional Data Center (3% CAGR) 21% CAGR
600w Cloud Data Center (26% CAGR) 2015-2020
500
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Source: Cisco Global Cloud Index, 2015-2020.
<East West—>

Applications shaping new

Cloud Workloads prevail network architectures
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NEW STORAGE ARCHITECTURES

FlashArray//X (NVMe)
18+ TB SSDs

FlashArray//M (SAS)
256, 512GB, 1TB, 2 TB SSDs

3D NAND 4-10x IOPS per GB
4 - 8TB SSDs §Performance Range for

DENSITY Disruption Performance
Increase Required

Disruption Optimized
Required Applications
performance \
opt\m|ze

timized

capacity OP
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HOST

STORAGE
ARRAY

» SCSI Host

» NVMe Array

NVMe over RoCE

FlashArray B

O» DirectFlash
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PROVIDING BETTER HEALTHCARE

10 SAS FLASH MODULES (20XSSDs)
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~ Bandwidth
2.00GB/s

2017-03-23 00:51:22
Reads: oooGes M
Writes: 168Gc8is W
Total Bandwidth:  1.68 GB/s
1.00 GB/s

22:30 22:45 23:00 2315 2330 23:45 00:00 00:15 00:30 00:45 01:00 01:15 01:30 01:45 02:00

Test Started 0:33:12 and finished at 2:03:12 = 90 minutes - Running at 1.5GB/s Write Average

> 2.5x FASTER WRITES IN EPIC ENVIRONMENTS

~ Bandwidth
6.00 GB/s
2017-03-23 00:52:17
Reads: 874.00 B/s —-—
v Writes: 422GBls —
4,00 GB/s Reads+Writes: 422 GBis
2.00 GB/s
g |
22:30 22:45 23:00 23:15 23:30 2345 00:00 00:15 00:30 00:45 01:00 01:15 01:30

Test Started 0:33:12 and finished at 1:12:16 = 39 minutes - Running at 4.2GB/s Write Average
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THE NEXT BOTTLENECK: LATENCY IN THE HOST

—Latency Customer running 100k random writes of 4K per second (benchmark) over iSCSI,
) S W zero jitter at 350us end-to-end write latency across six network switches.
SRt Jul 26, 2017 interval i MB/sec
14:20 14:25 14:30 1024xx2
:19:40.047 4051 s 389. 0. '} 0.
- IOPS :19:41.044 4052 : 390. 0. ) 0.
— :19:42.044 4053 . 389. 0. ) 0.
.044 4054 . 389. 0. ('} 0.
ke .046 4055 e 390. 0. ('} 0.
s ot .044 4056 \ 390. 0. 0 0.
.044 4057 5 390. 0. ('} 0.
BODOK :19:47.045 4058 5 392. 0. ] 0.
:19:48.046 4059 2 391. 0. '} 0.
14:20 14:25 14:30 :19:49.047 4060 5 389.01 0. ) 0.
v Bandwidth
FlashArray//X response time is 150us latency; with the host experiencing
o around 350us. Switches are accounting for around 50us and 150us or more from
m0covan the Linux storage stack.

14:20 14:25 14:30

How do you further reduce latency by improving host storage stack?
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NVMe/F TO THE RESCUE
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DEPLOYING NVMe/F

- NVMer OVER RDMA

SERVER SERVER
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RDMA HBA

STORAGE
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11 020 pure storace NG O PuresTORAGE



NVMe/F - 1/0 PATH
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_____________________ TECHNOLOGY PREVIEW
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NEW ARCHITECTURES FOR AFA
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“tinu

BRING STORAGE AND
COMPUTE CLOSER

BRING ALL THE EFFICIENCY OF
FLASHARRAY TO DAS
APPLICATIONS

OFFLOAD STORAGE
PROCESSING FROM SERVER
CPUs
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SUMMARY

1.  NVMe access to media will enable customers to not have to overprovision flash capacity
in order to get full performance for their applications.

2. Parallelism is key to future workloads :
+  High CPU core count
« Parallel processing

* Highly concurrent access

3. Parallelism should be at all layers of infrastructure
. NVMe/F enables such parallelism
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Tomorrow’s Cloud Block

CORES DRAM

O O ¢ ¢
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