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Challenges with a Scalable Architecture for IOT

PROBLEM 1

stranded flash & IOPS
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High-bandwidth,
low-latency
networks

Bigger, faster &
more cost-
effective
NVMe™ SSDs
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Shared
Accelerated
Storage Software

maximum data center efficiency
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m Storage Disaggregation Benchmark Tests

Flash Memory Summit

Objective

" Establish NoSQL ( MongoDET,") YCSB Benchmark for KumoScale versus DAS versus Competitive NVMe SSDs on
. Bare metal DB hosts

. Containerized Database hosts (docker : openshift)

Goals

. Bare Metal
. KumoScale is within <10% latency adder over DAS NVMe
. Greater performance

Containerized

. Demonstrate Failover of Compute Node without service disruption
. Demonstrate Failover of Storage Node without service disruption
. Container Storage carved out of 1 KS Node/2 subsystems or 2 KS nodes

Flash Memory Summit 2018
Santa Clara, CA TOSHIBA
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*  2«Intel Gold 5115 20 cores
+ G4GBRAM
*  1MLNX CX-5 100G

Centos 7.3

100GigE

Database Cluster Nodes

DB (Node 1)

DB (Node 2)

Ethernet (100 GigE)

YCSB Load Generators

o _ Ml
« v

YCSB Load Generator Nodes
o 2cIntel E5-2640 5115 20 cores
+ 64GBRAM
o ICMLNX CX-5 100G

KumoScale Storage Node

¢ 8x38TBCM51DWPD
¢ 2xMLNX CX-5 100G

*  2xIntel E5-2687W 24 cores
+«  128GB RAM

¢ Centos7.2.1511

*  KS36.10435

) —b
L] _u
« (3878 CM51DWPD (for Local DAS Test) DB (Node 3) —
. ‘ v
DB (Node 4) _—]
- v
ALE"

0

+  Centos7.3
*  CM51DWPD (for Local DAS Test)
+ Centos7.3

Benchmark Test Setup — YCSB: MongoDB

Test Profile
YCSB ver: 0.12
MongoDB v3.6.5
300M-500M records of 1KB each
Key-size = 100-bytes
* 3 Shards

» Workload A (Mixed) 50%
read + 50% update

Metrics
» Avg. Read Latency
» Avg. Update Latency
* 99th %tile Read Latency
* 99th %tile Update Latency
» Throughput Ops/s

Flash Memory S
Santa Clara, CA

ummit 2018

Results
YCSB metrics for:

» Mongo on KumoScale vs
» Mongo on Local NVMe
» Mongo on Local SATA SSD

TOSHIBA
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Clustered MongoDBmYCSB Results: Test 1 - 50r:50w Mixed workloadA
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Metrics

Load Phase: Insert

. 99t percentile Insert latency (ms)

Run Phase: Read & Update

. Avg Read Latency (ms)

*Mongo and YCSB Not Tuned for
Performance

Local KumoScale
NVMe NVMe-oF

(CM5 3.8T) (3T Abstracted NS)
300 Million records : 1K record size : 200 parallel
Threads

J—
ees | e

l l

. Read & Update speed (operations/sec) 71,768 71,868
(higher is good)
TOSHIBA
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MongoDB Benchmark (50R:50W Mixed workloadA)
Comparison — (INSERT, READ, UPDATE) AVG Latency

Flash Memory Summit

MongoDB Benchmark (50R:50W Mixed workloadA) Comparison - (INSERT, READ, UPDATE) AVG Latency over
Local NVMe SSD vs. Local SATA SSD (HK3 960GB) vs. Local SATA SSD (HK6 2TB) vs. KumoScale (NVMe-OF) SSD NS

Note: Lower Latency is Good
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The above chart illustrates the AVG Latency Operations over the given Local Target(NVMe) vs. KumoScale (NVMe-OF) using Mellanox
100GigE Switches. KumoScale Latency shows overall better performance in comparison with others.
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MongoDB Benchmark (50R:50W Mixed workloadA) Comparison —
m (INSERT, READ, UPDATE) OPS/Second - Throughput

MongoDB Benchmark (50R:50W Mixed workloadA) Comparison - (Throughput) OPS/Sec over
Local NVMe SSD vs. Local SATA SSD (HK3 960GB) vs. Local SATA SSD (HK6 2TB) vs. KumoScale (NVMe-OF) SSD NS
Note: Higher OPS/Second is Good
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The above chart illustrates the Operations / Second over the given Local Target(NVMe) vs. KumoScale (NVMe-OF) using Mellanox 100GigE
Switches. KumoScale Throughput shows overall better performance in comparison with others.
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Test 2: I\/IongoDBmon RED HA'I'®OpenShift®PIatform

Reference Setup
Flash Memory Summit Opensht astr Openshift Node
e * One or more nodes. per phys.ical server.
* One or more containers run in one node.
Openshift Node Openshift Node Problem 1: Red Hat Gluster Storage (RHGS)
pod oo &  Container Storage carved out of 1 KS Node/2
p- subsystems or 2 KS nodes.
picss Sore Meongo03 Sorge =) - (50 * RHGS dynamically manages pool of storage (KS
g volumes) to hold data for stateful containers
PhcalServer FEL § * RHGS provides .repllcatlon of data across volumes.
E * Demonstrate Failover of Storage Node without
Openshift Node Openshift Node ak el service disruption
pod pod E i
(z) (=0 Problem 2 & Problem 3: OpenShift Master
() (%) * Manages scheduling and orchestration
Mong?DB Stora_ge Mongx_)DB Stora_ge " . . . .
consiner conener consiner consner « Container replication and restart to defined policy.
» Demonstrate Failover of Compute Node without
ical Server - RHEL

service disruption
* Load balancing
* Scale Out

& KUMOsCALE

Why Openshift? — Integrated Container Platform

A L —
G - D0 - @ o

Pt
einer Platiorm Linux docker kubernates Gluster SDS . Mgmt. GUI
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Storage Disaggregation with Container Native Storage

TOSHIBA KumosScale with Red Hat OpenShift
@redhat.
\_7

Container Native Storage with GlusterFS
SGLUSTER

@5, KUMOSCALE"
Lab Topology

RED HAT
OPENSHIFT

Container Platform

Mellanox® 100GigE Switch

Red Hat OpenShift Nodes

AR _
¢ v

Opens$hift Nodes for Containers

YCSB Load Generators

« “2Intel Gold 5115 20 cores o
+ 64GBRAM Node 2 = 2
+ X MLNX CX-5 100G = ‘
« 1x3.8TB CM5 1 DWPD (for Local DAS Test) = 3 _ YCSB (Node 1)
+ RedHat7.5 (3.10.0-862.6.3.67.x86_64) Node 3 z 2 ¢ v
. GlusterF S 3.6 = E
. Red Hat OpenShift =
. NVI.\eOF(gFED) Drivers Node 4 = 2 YCSB Load Generator Nodes
= & + 3xIntel E5-2640 5115 20 cores
« 54GB RAM
- + 1XMLNX CX-5 100G
+ Centos7.3
« CM5 1 DWPD (for Local DAS Test)

+ Centos7.3

KumosScale Storage Node
«  8x3.87TBCM51DWPD s
o 20MLNX CX-5 100G

o 2xIntel E5-2687W 24 cores
«  128GB RAM

«  Centos7.2.1511

« KS36.10435

®
I Operating System: RED HAT Enterprise Linux 7.5
Container Platform: RED HAT®OpenShift®
File System: GlusterFS®

TOSHIBA
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Storage Disaggregation with Container Native Storage with GlusterFS

m - Containerized Red Hat

Gluster Storage

Flash Memory Summit

Flash Memory Summit 2018 '
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Storage Disaggregation with Container Native Storage with GlusterFS

F!

Flash Memory Summit
255
mongoDB POD |.\|[’
mongoDB. Container
The claimin the pod resolves to the Kubemetes Glusterf S volume plug-in,
which is used to mount the appropriate Glusterf S volume

RED HAT
OPENSHIFT
Container Platform

Mellanox® 100GigE !chi
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Backup Slides
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Clustered MonoDBmYCSB Results: Test 1 - 50r:50w Mixed workloadA
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Flash Memory Summit 2018
Santa Clara, CA

Local KumoScale Local Local
Metrics NVMe NVMe-oF SATA SSD SATA SSD

(CM5 3.8T) (3T Abstracted  (HK3 960GB) = (HK6 2TB)
NS)

Load Phase: Insert 300 Million records : 1K record size : 200 parallel Threads

. 99t percentile Insert latency (ms) 5.15 5.61 12.99 11.83

Run Phase: Read & Update

Avg Read Latency (ms)

Read & Update speed (operations/
sec)
(higher is good)

TOSHIBA
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MongoDB Benchmark (50R:50W Mixed workloadA)
Comparison — (INSERT, READ, UPDATE) AVG Latency

Flash Memory Summit

MongoDB Benchmark (50R:50W Mixed workloadA) Comparison - (INSERT, READ, UPDATE) AVG Latency over
Local NVMe SSD vs. Local SATA SSD (HK3 960GB) vs. Local SATA SSD (HK6 2TB) vs. KumoScale (NVMe-OF) SSD NS

Note: Lower Latency is Good

99th percentile Update latency (ms) 7, 1982
5.36
c 18
99th percentile Read latency (ms)
525,
99th percentile Insert latency (ms) Slr—lL837 12.99

Avg Update Latency (ms)

5}
2 L
Avg Read Latency (ms) %WAL 5.31

Average Insert Latency (ms) E&*E—jéyl LATENCY IN M".LISECON DS

0 15

Average Insert Latency (ms) 7mmmﬂe Read latency (ms) 99th percentile Update latency (ms)
3 21172 2383 5.18 5.28
4.46 | I 19.24 19.82
531 | 5,55 2587 2641
274 83 595 5.36

The above chart illustrates the AVG Latency Operations over the given Local Target(s) vs. KumoScale (NVMe-OF) using Mellanox 100GigE
Switches. KumoScale Latency shows overall better performance in comparison with others.
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MongoDB Benchmark (50R:50W Mixed workloadA) Comparison —
m (INSERT, READ, UPDATE) OPS/Second - Throughput

Flash Memory Summit

MongoDB Benchmark (50R:50W Mixed workloadA) Comparison - (Throughput) OPS/Sec over
Local NVMe SSD vs. Local SATA SSD (HK3 960GB) vs. Local SATA SSD (HK6 2TB) vs. KumoScale (NVMe-OF) SSD NS

Note: Higher OPS/Second is Good

The above chart illustrates the Operations / Second over the given Local Target(s) vs. KumoScale (NVMe-OF) using Mellanox 100GigE
Switches. KumoScale Throughput shows overall better performance in comparison with others.
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Q&A
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