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What is search
all about?
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Searching

Search engines match terms
to objects in a catalog

Match free text or structured data
Relevance determines sort order

Facets enable users to drill in to
the search results to narrow by
attribute value
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Books
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Movies & Films
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Price

Free
$1.00 to $1.99

$ Mir $1

New Releases

Last 30 days
Last 90 days

Apps by Device Type
Fire TV Auto
Fire Tablet
Fire TV
Fire TV Edition TV
Fire Phone

Apps by Fire Tablet Model
Fire HD 8 (10th Generation)
Fire HD 10 (9th Generation)
Fire 7 (9th Generation)
Fire HD 8 (8th Generatio
Fire HD 10 (7th Generation)
Fire HD 8 (7th Generation)
Fire 7 (7th Generation)
Fire HD 8 (6th Generation)
Fire HD 10
Fire HD 8
Fire
Fire HDX 8.9
Fire HD 7
Fire HD 6
Kindle Fire HDX 8.9"
Kindle Fire HDX
Kindle Fire HD
Kindle Fire HD 8.9"
Kindle Fire HD (Previous Generation)
Kindle Fire
Kindle Fire (Previous Generation)

Apps by Fire TV Model
Fire TV Auto

SE0 2071

engine optimization with
smart internet marketing strategies.

ADAM CLARKE

Certified Professional

- = .
Spon:
SEO 2021: Learn search engine
optimization with smart internet
marketing strategies
by Adam Clarke

1,303

Kindle Edition
$Qoo unlimited
Included with your Kindle Unlimited
membership Learn More
Or $3.99 to buy
Great On Kindle: A high quality digital
reading experience

INFORMATION
RETRIEVAL

Implomenting and Evalusating Search Engifies

Stotan Battcher
Charles L. A. Clarke
Gordon V. Cormack

Information Retrieval: Implementing and
Evaluating Search Engines (The MIT Press)
by Stefan Buttcher, Charles L. A. Clarke, et
al

15

Paperback

54500

Get it as soon as Tomorrow, Oct 4
FREE Shipping by Amazon

Only 16 left in stock - order soon.
More Buying Choices

$34.12 (31 used & new offe

Sports & Fitness  Pet Supplies  Browsing History ~

Search Engines
2016

14
Prime Video

From $399 to rent
From $5.99 to buy

Toopika Search Engine
Aug 24, 2012

App
Free Download

Available instantly on compatible d

Returns 0
& Orders e Cart

Amazon Live Shop s-s-scary low prices

Sort by: Featured v

Search Engines
Aug 29, 2018

App
Free Download

Available instantly on compatible devices

Seérch Engines
Information Retrieval
in Practice

Search Engines: Information Retrieval in

Practice

by Bruce Croft, Donald Metzler, et al
22

Hardcover

!’5699 torent

Get it as soon as Fri, Oct 8
FREE Shipping by Amazon

Only 1 left in stock - order soon
More Buying Choices

$38.00 (24 used & new offers)

Other format: Paperback




Analyzing streaming data

) Search Dashboards

Dashboard = Octank Analytics Full screen Share Clone Reporting

1 Home B~ Search @© ~ Last7 days Show dates

Recently viewed + Add filter

[Octank] Controls [Octank] Analytics
E—’ OpenSearch Dashboards
Origin City Destination City Miles to Destination
Overview :_:
(8 This dashboard contains the real time data originating from thousand's of
fleets across various Octank Distribution Center (ODC). It also provides you a 360
Dashboard degree view of the fleets with respect to their surrounding temperature, weather,
speed, traffic etc. You can view it, search it, and interact with the visualizations to drill
down and get the real time insights

Discover

Visualize

OpenSearch Plugins
[Oetank] Carriers [Octank] Current Stats of Fleat

Query Workbench
Device Id Fleet Reg Mo Origin - Destination Timestamp Temperature °F Fuel Level milesToGo Speed Miles/Hr

Reportin
P 9 ODC Seattle QDC Los Angeles Aug 31, 2021 @ 15:01:52.658 B65% 958.895 3

Notebooks ODC Seattle ODC Los Angeles  Sep 1, 2021 @ 21:03:19.025 ; 8158 45
Alerting ODC Seattle ODC San Jose Aug 31, 2021 @ 17:02:35.999 635671 7
Anomaly Detection ODC Seattle 0DC San Jose Sep 1, 2021 @ 21:03:19.796 5% 566.036 58
Trace Analytics . < ODC Seattle ODC San Francisco Aug 31, 2021 @ 14:56:41.482 % 514.498

0DC Seattl ODC Los Angeles  Sep 1, 2021 @ 17:02:49.254 5 93.304

Index Management seattle ngele el e

. ODC Seattle ODC San Francisco Sep 1, 2021 @ 12:39:28.357 1 2 0
Security
ODC San Jose QDC Los Angeles Aug 31, 2021 @ 17:02:36.003 % 244396

[Octank] Total Fleets [Octank] Avg Distance to Destinati... _ ~ _ _
ODC San Jose QDC Los Angeles Aug 31, 2021 @ 14:56:41.269 2 145.48
Q\E_} Management

20 768.511

Raw & Format
Stack Management Export: Raw <& Formatted

0ODC San Francisco ODC Seattle Sep1, 2021 @ 21:03:19.028 2 527809

[Octank] Max Temperature [Octank] Average Temperature [Octank] Min Temperature [Octank] Weather

104 35 [ -0 swosiorn ClOUAY

Clear

Thunder & Lightning

Max Temperature Average Temperature Min Temperature
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Modern applications

@ @
[ Jim:] . =
s ® @
29 [ | £ZE e
8 ‘ ‘ Amazon Amazon Amazon
RDS ElastiCache EC2
Users @ @
[E] [E] « A
I3 [H| Amazon AWS Elastic Load
DynamoDB Lambda Balancing (ELB)
Container system and Cloud services

application services

Distributed across services and micro-services

Visibility can be low, especially for application micro-service interaction and
interaction with AWS services
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When things go wrong

&3

Users

-

@ @
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@ @
3] =T
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Container system and
application services

-

SN—-—"

R [Pn
g m &
Amazon Amazon Amazon
RDS ElastiCache EC2
Amazon AWS Elastic Load
DynamoDB Lambda Balancing (ELB)

Cloud services

Was it: A code bug? A service-API failure? A cloud service failure?

aws
p
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Decoupled code and services are hard to diagnose!
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Gathering and analyzing signals

@ @
[ [ = =
% W @
foe} [ [ .
S - - T . R
RDS ElastiCache EC2
Users . . Fogua
[=] =T f N
s Amazon AWS Elastic Load
”ﬁ” L DynamoDB Lambda Balancing (ELB)
Container system and Cloud services
application services
Signals
| s )l 2

Components emit signals through logs and metrics
Logging includes details on the originating request - traces

Remediate failures with analysis of interactions and code
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OpenSearch Amazon OpenSearch Service
Community-driven, open-source search and Fully managed service that makes it easy to
analytics suite. Consists of a search deploy, manage, and run OpenSearch cost
_engine, OpenSearch; effectively with industry-leading reliability,
a visualization user interface, scalability, and security.

OpenSearch Dashboards; as well as a series
of functionality-adding tools and plugins.
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<y OpenSearch

OpenSearch project
growth
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>100MM
OpenSearch project downloads

since launch

Top 4 search engine
DB-Engines ranking

40+

Partners and growing

10k+ pull request merged
200%+ growth

Multiple service providers
AWS, Oracle, Aiven-Azure, Bonsai-GCP



OpenSearch observability

Y OpenSearch Dashboards

Distributed tracing — trace analytics

« APM - application analytics to
correlate logs and traces

HTTP GET /dispatch

HTTP GET /

- Log monitoring, event analytics —

expanded log analytics capabilities
Errorrate  Throughput

Focus on |

 Metric analytics, metrics from logs,
Prometheus metrics (OpenSearch 2.4)
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How does it work?

EEEE

= B

Server, application, Application
network, AWS, data
and other logs

O,

WV

OpenSearch cluster

N

oo Ml oo |
00 0o

| — | e—
oo | oo !
0o 0o

| e— | e—

Application users, analysts,

DevOps, security

O, @

Send data as JSON
via REST APIs

Data is indexed—all fields
searchable, including nested JSON
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REST APIs, for fielded matching, Boolean

expressions, sorting, and analysis



Amazon OpenSearch Service - provisioned

AWS Cloud - Region

Customer domain

SAML

AWS Identity and Access
Management (IAM), Amazon

i VPC

Application Load
Balancing (ALB)

OpenSearch Service fine-grained access control
LiiLl

§\:/ |
STTIT

-
B:

TT1T11 'I'I'I'I'

Data nodes UltraWarm nodes

Cluster Manager nodes

L.t
-

Cognito, SAML for dashboards login

—

Amazon
CloudWatch

AWS
CloudTrail

Amazon Kinesis AWS Database

(AWS DMS)

Amazon
Data Firehose Migration Service CloudWatch

Logs

Amazon Managed
Streaming for Kafka

dws
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(Preview) Amazon OpenSearch &
Serverless

s Easy to administer v v
@@ No sizing, scaling and tuning of clusters, and no Indexing Search
shard and index lifecycle management r‘ r‘
{@ FaSt Coordinator Coordinator
@ Automatically scale resources to maintain
consistently fast data ingestion rates and query
response times
Active Standby | Replicas
1 T
Q\ﬁﬁﬁ? Ecosystem i ;
i [| Getstarted in seconds using the same =[-h =[-h
OpenSearch clients, pipelines, and APIs = =
Index Index
: i
oﬁ: Cost-effective Y ’
\ ! !
_«6/_ Pay only for the resources consumed B
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Breakout tomorrow

ANT 221 - Provision and scale OpenSearch resources
with serverless

Friday, December 2, 10:45. Lido 3003, Venetian
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3 Takeaways

OpenSearch unlocks your data and helps you find the golden needle in the silver
needle haystack

Enable your users to find the right content

OpenSearch observability enables your organization to quickly discover, diagnose,
and remediate issues with your application infrastructure, container systems, and

security

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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3M Health Care
Business Group
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3M Health Care

- Improve every life by advancing healthcare delivery and innovating life science solutions

3M Health Care Business Group sales (2021): $8.6 billion
- Plans to spin off the health care business; to be completed by end of 2023

Medical Oral care
Preventing complications, protecting skin, and healing wounds Promoting lifelong oral health

Separation and purification sciences Health information systems
Increasing speed to clinicals and lowering manufacturing costs Strengthening the utility of health information

20

countries

©
9947 states

use 3M methodologies as
3M 9502 their basis of payment

T~

800/0 of US hospitals use the
3M encoder software
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Project “Astrolabe”

NOT JUST AN OBSERVABILITY AND MONITORING SOLUTION

Empowered Engineers and operations teams want to quickly Operational excellence,
incident response  RCICI [N Tale N o\/RSII[SS reliability

Performance efficiency,
reliability, operational
excellence, cost
optimization

Enhance Engineers, operators, and product owners want to
understand how their systems function to make the

product delivery best product possible

Improve All stakeholders want comprehensive context on the  Operational excellence,
interoperability behavior of their systems within the organization cost optimization
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Architecture (beyond observability)

S Product account(s)

A\
v‘%

OpenTelemetry

Amazon EC2

A\
v‘%

OpenTelemetry

Amazon ECS

Q‘%\

OpenTelemetry

AWS Lambda

Amazon
CloudWatch

dws

N7
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Logs, metrics, traces

<

>

AWS Transit
Gateway

CW metric queries

S Observability account

Data Prepper

1
Ingest : : Store :: Consume :
| II I
| |
‘%\ Il :I :
) | II :
| |
OpenTelemetry . :I Grqfqno :
Gateway Il y :
| |
T :l :
° | II I
J : : Amazon :: :
11 OpenSearch I
LIECENE . pService ! :
11 p :
| |
}# l ;y Amazon :
S=7.= M- OpenSearch ,
Service :
- ‘) I
|

Additional context

Amazon




Success metrics

Product and team

- 2FTE

« Ingesting 100TB+ in core

production on a monthly basis

- 6 environments, multiple regions

- Data is streaming on critical
systems 24/7/365

« Over 75 applications supported

« Onboard new customers
monthly

aws
~—
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name

HTTP POST

HTTP GET

HGET

QuIT

AUTH

EXPIRE
healthServicelmpl.getHealthJson
/helix-service/health

EXISTS

TTL

et

14:00

Traces - Top 10 Operations

Response Time - Helix

'. ..
C . . .;‘-.' co
T AT I K
14:30 15:00 15:30 16:00 16:30 17:00
1
Count + traceld 7
50496 53ca90b68c1e6e1b430d3fed391c15f3
11988 5cc50a9585860b435cad1b3db94c2d74
8936 cba6f56ebbe585bd43379576b7be2113
8813 57f7a02bec781f9c2471554def5d8fc
8813 cO0de544af4ead2f30013de3b5aac8964
7241 68403e67c797384884ee46bdcf756f23
4515 5c10a8fd2179f422bfc3cfObe4659d1a
4515 a6119cHd4f08d23d5086ect79daad6al
4513 38dfa468bffbobfbd16c3905ee174db6
1727 a06af3d172edc8be3ef65def577e6016

Status Code Breakdown
69787
Value
200 69787
- 304 389
== 302 143
= 401 46

Response Time - Top 10 Traces

Max ¥

13.5s

125s

10.5s

100 s

8.7s

B85s

85s

B84s

83s

7.5s

Percent
99%

1%
0%
0%
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Success story:
Catastrophe averted on production database

1. OpenSearch Service alerted there was an abnormally high volume of service
certificates being generated

2. We quickly identified the offending application by searching logs and traces
3. Multiple teams were able to coalesce around a solution using the same data

4. In a matter of minutes, the support team generated a whole new visualization
for stakeholders to monitor the situation

Result

The offending application had a fix pushed the same day and the erroneous data
was cleaned up within 24 hours; Database performance was minimally impacted

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved
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Challenges

Migration from old to new

Many potential solutions
Sensitive data

Global deployments

Nascent OTEL and evolving products

Vast number of observability sources

Expertise

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Dow Jones
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Dow Jones & Co.

- Dow Jones, a subsidiary of News Corporation, is a leading provider of business
news and information services

« Publishing the news since 1882

- Two complementary business divisions
« Financial news publications — The Wall Street Journal, Barron’s, MarketWatch

- Information and data services — Factiva, Risk & Compliance, Newswires

Content company transforming into a Technology company

DOW JONES
THE WALL STREET JOURNAL. -

BARR@N”S MarketWatch

aWS © 2022, Amazon Web Services, Inc. or ils ditudies. Au nigns reserved.
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Observability journey

- Utilized third-party tools for application monitoring
and alerting by using logs and metrics

 Challenges
= Centrally managed and inflexible
= Tight quota on storage and queries
= Underutilized features
= Vendor lock-in

= |solation of data

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Observability journey

- Transformation using our observability aggregation platform which
utilizes AWS services, open source software, and our own event bus

= Decentralized and extensible
= Observability at scale

= Open source

= Vendor neutrality

= Data mobility

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Architecture (application logs)

manager

OpenSearch

Applications Job Scheduler

.NET, Java, and
Node.js

Event bus

—_— Visualization
handler

| Event bus q

agent

o Log L
7o J

|
|
Fluentd : Amazon
|
|

Amazon @
OpenSearch Service
OpenSearch
Dashboards

Kinesis Data
Streams

[ Source ] ° g .
| I
[ I
I I
| I
I I
I I
I

1

1

1

I

1

1

1

I

—— o o e - o o e = o ]

Log :
P N processor ,
4 N
= b : @
|
. | e - = | | Grafana
Application logs I
heti l Log b e e e e e ==
Synthetic results processor

[
[
|
|
[
i Platform trace messages
|
|
[
[

) ) I Amazon
Jenkins/Spinnaker . = ————————= CloudWatch
Alerts

L o o oo oo oo e e e e e e e o |
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Architecture (distributed tracing)

aws
~—

Applications > ¢
[OT library] S

Agent
A\ 3
Applications &°
[OT library] P open
Agent
A\
Applications one °
. ’ pen
[OT library] Agent

OT: OpenTelemetry
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Architecture (OpenSearch Service)

« 3 Availability Zones (AZs) and 1 replica
« 3 leader and data nodes

« Ultra-warm storage

« SAML enabled

: Availability Zone 1 : : Availability Zone 2 : : Availability Zone 3 :

| 11 11 LLLLl 1 1

: :|||||: :|||||: :: :|||||: :|||||: I: :IIIII: 4 - I A HTTPS and encryptlon at reSt
. C - C . C . C I u C ] - |

[ - C . C 1 - C 3 C 11 3 C - - I

A T T T . - Auto-tune enabled

: Data Leader :: Data Leader : : Data Leader :

I 3 C - C || 3 C . o 3 C - C °

1 F 1 FE 01 FE TF T F OTOE Hourly snapshots (DR)

: -|||||- -IIIII- I -IIIII- -|||||- I -IIIII- -|||||- I

| |

I UltraWarm  Replica 11 UltraWarm  Replica : : UltraWarm  Replica :
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Success metrics due to transformation

- Ingesting terabytes of data at lower cost

- Operational excellence
» Reduced Mean Time To Resolution (MTTR)
= Improved SLO

« 50% cost savings due to ultra-warm storage
« Over 50 applications supported
« Multi-region support

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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OpenSearch Dashboard (example)

Search Dashboards

Environment : Development

Top 10 errors Top 140 ko AaN-S T

Top 10 apis by wsage Top 10 Accounts by ussge Unage by FD version
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OpenSearch Dashboard (example)

Y OpenSearch Dashboards

Environment: Development

News Screening avadabanty Account usage

- 99.962%

News Screening (in_content_newsscreening) requests News Screering reguests count in
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Discussion

As you transform your businesses, how do you see the role of logs and
Observability changing?

Does Amazon OpenSearch Serverless change your logging and monitoring
strategy?

What were the key drivers for your migration to OpenSearch?
Where do you see crossover in usage between logs/metrics/traces?
What business KPls does OpenSearch support in your organization?

What cost tradeoffs do you make in collecting, storing, and retaining your log
data?

What is one change that you would make to improve the service?

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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What to do next

» Take the observability workshop - Read more customer success stories

https://tinyurl.com/5bj9z9en https://qo.aws/3TTjzZL

» Sign up for migration assessment and assistance  Find a partner to help

O [m]

o https://bit.ly/3i50irf https://go.aws/3GyR8NR

ey
ok
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https://bit.ly/3i50irf
https://go.aws/3TTjzZL
https://go.aws/3GyR8NR
https://tinyurl.com/5bj9z9en

Thank you!

[waeres] Please complete the session
'8

survey in the mobile app
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