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Working in #1 Transport Startup

Who Is Ben

Ben is working in Grab as a Database Engineer.

When he joined Grab, he was expected to manage all the Elasticsearch
cluster.

Till today, the clusters number went from 2 to 30+.

During the scale of Grab, our Elasticsearch cluster explored 3 different
platforms.

No one wants to migrate so many times for Elasticsearch.

This story is about how the decision was made, and what'’s our
experience with different platforms.
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Elasticsearch in Grab

From 2 clusters to 46
clusters in 1 year.

Automation, Self diagnose,
Disaster recovery, Access
control.

Traffic scale 2x ~ 5x In
most of the cluster.

Store logs, Point of
Interest / Menus /
Rewards /

Using Geo Filter, Ngrams,
Shingle, Language analyzer.



Our Problem

* Applying new EC2 need days, weeks to process.
 (Changing instance type need a manual rolling upgrade. (Access needed)

* Not able to handle hardware problem automatically. (On-call nightmare)



-irst Migration

From EC2 to AWS ES

Control our cluster



Why AWS Elasticsearch

Scale cluster up/out in around 30 min.

AWS managed the infrastructure

Auto node replacement

AWS ES
Endpoint

I internal proxy I
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Migration Load Test

{
"query": {
"bool": {

'geo_location™

"term": {
"status": 1

}
,
{
"'geo_distance": { i I
"distance": "100.000000km", "
"geo_location": { | at . 20 N O 1 6965 7
"lat": 20.0169657, .

‘lon": 105.8500523
}

) ‘lon”: 105.8500523 g

'must": {
"dis_max": {
"queries": [
"multi_match": {
"fields": [
“name”3.33",

“name_native”3.33,
“address_native3.33",

| |
“street"3.33",
‘name_native.indomalay/2",
'address_native.indomalay/ 1",
"alternate_names.indomalay/ 1",
"street.indomalay/ 1"

],
"fuzziness": "AUTO",

"query”: "JI. A. Nanta g Thour_call.csv

b
{
"multi_match": {
"fields": [
‘name.edgeN 10",
'name_native.edge/2",
‘address_native.edge/ 1", L)
"alternate_names.edge”1.06",
"postcode.edgen 1,
"street.edge2",
‘name.ngramsA2.12",

‘name_native.ngrams/2",
'address_native.ngrams”~0.75",
"alternate_names.ngrams”/ 1",
"street.ngrams”\ 1",

‘name.shingle/3", "nameedge/\ 1 O",

"name_native.shingle/2",

e "name_native.edge/2",

"alternate_names/1", 0
aemate_names shingle" 1, "address_native.edgeN 1",
“postcode/\i",

‘sreetahinglen 106 "alternate_names.edge”"1.06",

Il
"query": "JI. A. Nanta Sukarya",

"tie_breaker": 0.55 ’ pOStCOd e . ed g e /\ 1 ) y
}
}

Il
"tie_breaker": 0.9
}

}
}

"size": 30,
"timeout": "500ms"




Migration Load Test

( load tsst process
1_hour_call.csv L e load tsst process 2 -
L z load tsst process 5
3 load tsst process 2 e ‘ ¥ ‘
load tsst process 5
load tsst process
[ o]
e Verify impact of proxy layer | HrPowar N
T
IAM + AWS SV4 -
« Verify impact of proxy instance type - = . - e
Elasscseardlcz AWS ES E &
« Verify CPU usage of current workload " w “ ALYH
— .




| 0oad lest Result

Infras Load Test Processes Proxy Instance Type Avg Search Time Proxy Cost

16 c4.large /3 /80 ms 10%
EC2 ES

VS 35 c4.large 102 /110 ms 10%

Proxy + AWS ES
35 c4.2xlarge | 106 / 110 ms 5%

& Show| 1h The Past Hour

esproxy.VS.esaws.respond.avg X E@ s & esproxy.qps

100
80
60
ewma_5(esproxy.query.time.avg)
40
20
0 T " : " " T
17:30 17:30
esproxy.VS.esaws.respond.max & & esproxy.query.error

0.1

esaws.query.error

15

esproxy.VS.esaws.respond.avg | Thu 4 May 17:54 (23 mins ago)

80.13 ewma_5(esproxy.query.time.avg) {*}

73.89 ewma_5(esaws.query.time.avg) {*}



Migration Steps

Canary Deploy

Ensure query Latency

Migrate Data

Support multi platform
and version

° Application
,L HTTP =
ELB ——— HTTP——— %
ELB
- proxy layer
: Data Migration
search Tools HTTP forward
L B
® 7 IAM + AWS SV4
AWS ES AWS ES '__-;

o

~

Golang Proxy

Ensure query Latency



Monitoring For AWS ES

AWS ES
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Data Nodes CPU
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JVM heap and garbage collectio

JVM Heap Used: Master Nodes

3:

TV RAILA

2 shards 0 shards ‘A'VA A /\ A‘ MAV!VAVMVA'A‘\AV‘

JVM Heap Used:

Shards initializing, relocating, unassigned

1]
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250
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log/monitor-elasticsearch-performance-metrics/#cluster-health-and-no...

LOGS A DASHBOARDS v

T T
23:30 23:45 Sep2

JVM heap in use (top 5 nodes)

Avg young & old garbage collection time (sec)
3
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FEEDBACK - HELP - O

SEP 24 - 11:09:00 AM

AM)

AM] Loaded config.json with
AM)

AM] Loading 1 platferms...
AM] Initializing Nest platfo:
AM] Fetching Nest devices.
AM] Software version for Liv
AM] Temperature unit for Li
AM] Current temperature for
AM] Current humidity for Liv
AM] Target temperature for L
AM] Target heating for Livin
AM] Away for Living Room The
AM] Software version for Base
AM] Software version for Upst]
AM] Initializing platform acc
AM] Initializing platform acq

AM] Initializing platform acq

031-45-154 #033(0m

#033(0n
:109:18 AM] Homebridge is running on

CloudWatch

Slack alert
Network Monitoring
Share Monitoring with AW

Datadog
Self defined metrics
Thread pool monitoring in sec.
Slack alert integration

Scalyr

All the query logs
Customized parser
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When we moved fast

e QPS double

e Data Volume doubled

(O search radius Increase

5 Months

5 Sharo

3 Shards 1 Replica 3 Nodes
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Things Change

Everything has a cost

e Scalability has cost.
* We have to adapt to AWS security control.

* Managed service means less customization.

 Black box operation. Need to rely on AWS support.

e API| call limitation from EC2 to AWS ES.




AWS ES Scalability Experience

Metrics for stg-grab-id

Metric name  Statistic Time range

Nodes v Average v

Adding a new node

Migrate to new nodes instead AWS ES
Example: et
Add 2 nodes

2 hodes -> 6 nodes -> 4 nodes _
[ intermal proxy l

(3) Remove old nodes from Clusler (1) Add new nodes

—

cluster F [ g { cluster @ | ' ' l ' I

(2) Migrate shard data




What to trigger

Metrics for stg-grab-id

When upgrading instance type.

Metric name  Statistic Time range Period

Nodes Vv Average Vv Last 24 hours Vv 1 minute v ~

When adding new nodes.

When adding user access to the cluster.




Why not CloudWatch

Untitled graph 12h 1d 3d 1w custom ~ Line

100 Percent

0
13:50 13:55 14:00

@ CPUUtilization Minimum @ CPUUtilization Maximum (@ CPUUtilization p95

Graph options 35

Graphed metrics (3)

All metrics

© Add a math expression (2]

v Label Details Statistic®
[ ] CPUUtilization Minimum ES ¢ CPUUtilization * DomainName: prd-grab-id * Clientld: 465027161316 Minimum
[ ] CPUUtilization Maximum ES ¢ CPUUtilization * DomainName: prd-grab-id * Clientld: 465027161316 Maximum 1 75
[ ] CPUUtilization p95 ES ¢ CPUUtilization * DomainName: prd-grab-id * Clientld: 465027161316 p95
0

17:00 18:00 19:00 20:00 21:00 22:00 23:00

Streams for accesslog > Events for i-969d76bc

: 02 Local (GMT+05:30)

Event Data

»122.166.211.122 - "GET /cloudthat

CloudWatch Logs

» 122, .211.122 - "GET /cloudthat

.211.122 - "GET /cloudthat
6.211.122 - /cloudthat
c onen L  No parser to parse the log.

.211.12: - /Aug/ :12:45:0: 3 /cloudthat
/cloudthat
/cloudthat

 No aggregation on logs.

/cloudthat

/cloudthat HTTP/1.1* 404 206 -  No visualisation on logs.

/cloudthat

/cloudthat

/cloudthat

/cloudthat

24:00

Max: max cpu of all the nodes

P99: %99 node lower than this CPU

P95: %95 node lower than this CPU



We need more than scalabllity

We need more powerful monitoring.
Better version control.
Security control / User control.

Uptime become first priority



The Second Migration

From AWS ES to Elastic Cloud

Stability is the first.



Flastic Cloud

Overview Advanced

Documents: 158.2k  Data: 128.1 MB  Total Shards: 10  Unassigned Shards: 5

Index Memory - Lucene 1 (KB) Index Memory - Lucene 2 (KB)

ES Monitoring

.
\y)\."\" \VA/ \"\)\v/

AWS Marketplace

@ Lucene Total 470.4 KB @ Stored Fields 43.2 KB Doc Values 213.1 KB
@®Norms 0.0 B ® Lucene Total 470.4 KB @ Terms 203.5 KB Points 10.

Index Memory - Lucene 3 (KB) Index Memory - Elasticsearch (MB)

Index/Search rate, latency

® © Thread_pool/GC/Per node Resources

marketplace

Billing is convenient.
Using AWS instance type

@ Lucene Total 470.4 KB
@ Version Map 25.6 KB

@ Fixed Bitsets 0.0 B Term Vectors 0.0 B ® Query Cache 0.0B

@ Index Writer 11.6 MB

@ Request Cache 0.0 B Fielddata

Request Rate Request Time (ms)

Index segment, memory

@ Search Total 0 @ Index Total 643 ® SearchOms @ Indexing (Primaries) 676 ms Indexing §

Cluster: Nodes: Indices: Memory: 24GB/ Total Unassigned Documents: Data: Uptime: 11 Versia
f4944a775dd36e9361c488291df5f285 5 10 124GB Shards: 38 Shards: 0 1,291,936 2GB days 244

Untitled graph 1h 3h 12h 1d 3d 1w custom ~ Line
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AWS ES

Cluster: Nodes: Indices: Memory: 24GB/ Total Unassigned Documents: B Uptime: 11 Version:
f4944a775dd36e9361c488291df5f285 5 10 124GB Shards: 38 Shards: 0 1,295,000 days 244

Search Rate: Search Latency: 1.38 ms

M Search Rate MSearch Latency

Indexing Rate: 6.8 /s
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Source < Destination Snapshot / Repository

Translog
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3 AWS Instance 1:32

Point of Interest
Searching POl with given lat/lon.

Multimatch/ boost / tie breaker
Sort by geo location

Audit Log Service
Large amount of daily data.

Log retention is short
Archive periodically.

Action Trace log

Medium size of dalily logs.
Require years of data.

CPU

RAM

DISK

CPU

RAM

DISK

CPU

RAM

DISK

Waste Disk

Perfect

Waste CPU



T'he Third Migration

To Elastic Cloud Enterprise

ooking for manageable and flexible




What we expected

Customized Resources High Availability

Fully use our CPU Mem Disk, minimize the cost Auto recover nodes when it dies.

Using AWS instance type High availability topology.

Scale infout resource on demand. Scaling out/in, up/down in a proper way.

Self Managed Cluster Easy Integration

Remove sysops from the deploy workflow. Provide easy integration with other Grab service.
Review resource usage by Dbops. Good enough API call for automation.

~ull Elasticsearch feature User friendly interface.




casy Integration

The initial setup in 2017 Sep.

App 1

App 2

Containers

ES Node

ES Node

ES Node

ES Node

ES Node

Allocator

Constructor

Director

Proxy

Services-forwarders

Docker 1.1

AWS EC2

ELB

ECE Cluster

One Node per

Avallability Zone




Selt Managed Cluster

Runners Proxies

Versions Admin Repositories Settings

or Elastic Cloud Enterprise will expire on Jul 7, 2017, 7:55:07 AM GMT. Click here for more information.

io n-1 a-1 Available capacity:

Status Total capacity

132.59 GB
132.58 GB

ion‘1 a-2 Available capacity: [l ENel=)

Status Total capacity

132.43 GB

|O n-1 b— 1 Available capacity:

Status Total capacity

132.3GB

Clusters

stg-crudds

stg-crudds
Manage
Kibana
Secity Zones: 3 Nodes
Activity
Snapshots
o Endpoints

Platform

S Fane External Links

Shards

Availability zones and
nodes

Available capacity Node distribution

131.59 GB (99.25%)

78.58 GB (59.27%)

Available capacity Node distribution

Clusters

ISearch for anything... Platform Clusters

Activity Feed

Filter by cluster name orid ... @&

Showing all 29 matching clusters

B:2cs@scs @ sce @ 68 @ elasticsearch [

admin-console-elasticsearch 20e3b2

Version: 5.6.11 Zones: 2 Nodes per zone: 1 Memory per node: 4 GB

logging-and-metrics

Version: 5.6.11 Zones: 1 Nodes per zone: 2 Memory per node: 2 GB

L3
@ 3268 @ 1668 @ 1 GB [ Elasticsearch [ sn-test

Version: 5.4.1 Zones: 1 Nodes per zone: 1 Memory per node: 4 GB

79.43 GB (59.98%) (N

Available capacity Node distribution

77.3GB (58.43%) NI

per Zone: 1 Memory per node: 4 GB Total memory: 12 GB

Elasticsearch

Elasticsearch Logs

To see these logs and metrics, you need to log in as the elastic user. (First time accessing these and don't know th

ap-southeast-1-a-1

= Node #7 v6.2.2 data | ingest

Running on allocator 10.10.62.217

stg-automation

A 6 instances not running, The latest attempt to change the configuration failed

@:2cs@ s @268 0 1 Ge @ Elasticsearch [l

stg-crudds  72d2

Version: 6.2.2 Zones: 3 Nodes per zone: 1 Memory per node: 4 GB

Plan successful

Performing clean-up

Applying X-Pack monitoring configuration
Applying X-Pack license to cluster

Kibana
Ensuring snapshot repository exists

Elasticsearch Metrics Proxy logs Fetching information about current state of cluster nodes
Resizing nodes

Deleting cluster nodes

Waiting until nodes are deallocated

Deallocating cluster nodes

Verifying cluster is not in split-brain state

Waiting until master nodes are elected

Waiting until nodes are stopped

Stopping nodes

Setting maintenance mode

Setting Elasticsearch cluster quorum size

Migrating shard data

SE S SRRl ARB

apply-transient-cluster-settings

Nov 2, 2018, 3:03:20 AM

Nov 2, 2018, 3:03:17 AM

Nov 2, 2018, 3:03:16 AM

Nov 2, 2018, 3:03:16 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:02:29 AM

Nov 2, 2018, 3:02:29 AM

Nov 2, 2018, 3:02:24 AM

Nov 2, 2018, 3:02:24 AM

Nov 2, 2018, 3:02:23 AM

Nov 2, 2018, 3:02:23 AM

ompleted

Nov 2, 2018, 3:03:20 AM

Nov 2, 2018, 3:03:20 AM

Nov 2, 2018, 3:03:17 AM

Nov 2, 2018, 3:03:16 AM

Nov 2, 2018, 3:03:16 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:15 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:0 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:03:10 AM

Nov 2, 2018, 3:02:29 AM

Nov 2, 2018, 3:02:24 AM

Nov 2, 2018, 3:02:24 AM

Nov 2, 2018, 3:02:24 AM

Nov 2, 2018, 3:02:23 AM

Create cluster

3 seconds

291 ms

313 ms

1 seconds

12ms

9ms

15 ms

5 seconds

15 ms

9ms

12ms

41 seconds

13 ms

13 ms

485 ms

552 ms

2ms




Customized Resource

CPU A node M4.16xlarge
8vCpu c4vCPU
RAM
32GB & JVM) 256GB

DISK 1 TB?’data 8 1B disk




Customized Resource

CPU A node c5.18xlarge
16 VvCPU /2vCPU
RAM
64GBGRAGB JVM) 144GB
DISK 478 8 1B disk

Math.min(16,Math.max(2,(16*instanceCapacity*1.0/1024/64).tolnt))

Max 16vCpu per 64GB RAM | .




High Availability ?

* Proxy and ES node container share the same Node. Ref https://www.elastic.co/guide/en/cloud-enterprise/current/ece-monitoring-ece-proxies.html

* (Change in Management layer will affect allocator.

App 1 App 2
 /ookeeper failover vs ELB failover. | J
ELB
Containers ES Node ESNode | ESNode ES Node ES Node \
Runner|  Allocator | Constructor | Director Proxy Services-forwarders
Docker 1.1
AWS EC2 ECE Cluster



https://www.elastic.co/guide/en/cloud-enterprise/current/ece-monitoring-ece-proxies.html

Scale to Medium

App 1 App 2
Runner Constructor Director Proxy Services-forwarders
Management ey L § ]
Laye r AWS EC2
B |
D at a ES Node ES Node ES Node . . ﬁ
Laye r L Allocator Services-forwarders f[j ‘ g'j g'j
Docker 1.1 ]
AWS EC2 ap-southeast-1a ap-southeast-1b ap-southeast-1c

ECE Cluster



Integrate with Grab

AWS RDS

App 1 App 2

Y . Main Aurora DB Access Requests DDL/DML  NewDB  Request Stauts Admin Service Approve  User Management DB Management DBOps Management
DBOps Admin B - . . _ PP - & - g - ? g

New Elastic Search

ECE

> ELB 4 A P I 4 Service Name Service Name

Node RAM Size 4 ¥ Node per AZ

Data Migration |, .
Tool |

Wiki Page Example: https://wiki.grab.com/displayy....

P ES API |« £

© Production Staging

Wiki Page

* We have compiled a checklist to help users write their Wiki - this in turn should expedite the approval process, as the information we require

before provisioning the Redis instances is readily available to us.
* Please check below link before submit your request
[ A t t.

ap-southeast-1a ap-southeast-1b ap-southeast-1c

ECE Cluster

Terraform

Ansible Pipeline

presto Jenkins



What are all these for 7

Developer Rise JIRA Devops whitelist Security Group ~
} 1
Devops create asible playbook Dbops install ES
| !
Devops Review Devops create EC2 \ :
} !
Devops create jenkins Devops create DNS
} 1
Devops create launch config Devops create ELB
e
Devops create security group
Config cluster in ECE Create DNS Whitelist Security Group

Automated by script now




Goal: Help Our Developers

DB-Engines Ranking of Elasticsearch ES 5.x ECE

Elasticsearch
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Thank You
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