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Overview  
Elasticsearch is a real-time distributed search and analytics engine. It is an open-source search engine built on top of 

Apache Lucene™, a full-text search-engine library. Elasticsearch allows us to explore data at a speed and at a scale that 

was not possible before. It is used for full-text search, structured search, analytics, and all three in combination. 

 Wikipedia uses Elasticsearch to provide full-text search with highlighted search snippets, and search-as-you-type 

and did-you-mean suggestions. 

 The Guardian uses Elasticsearch to combine visitor logs with social -network data to provide real-time feedback 

to its editors about the public’s response to new articles. 

 Stack Overflow combines full-text search with geolocation queries and uses more-like-this to find related 

questions and answers. 

 GitHub uses Elasticsearch to query 130 billion lines of code. 

Elasticsearch is developed in Java and is released as open source under the terms of the Apache License. Elasticsearch is 

the most popular enterprise search engine today. Please refer to the reference section for more Elasticsearch use cases 

from various enterprises. 

It is developed alongside a data collection and log parsing engine called "Logstash", and an analytics and visualization 
platform called "Kibana". These three products together called "ELK stack". 
 

Though the basic Elasticsearch search engine and other two products (Logstash & Kibana) are free, but it doesn't contain 

any security components or connectors for any document source. These need to be built separately or some paid 

components need to be used. Elastic as an organization themselves have some X-Pack components that can be used. 

There are various third-party components also available. Companies like “Search Technologies” or “BA Insights” 

Elasticsearch connectors for various data sources. Few open source components are also available on GitHub. Please 

refer to the reference section for URL. 

 

Figure 1: Elastic Stack 
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Basic Architecture of Elasticsearch 
Elasticsearch is built to be always available, and to scale with needs. Scale can come from buying bigger servers (vertical 

scale, or scaling up) or from buying more servers (horizontal scale, or scaling out). 

An Elasticsearch setup is identified by a Cluster. A Cluster can have one or more nodes. 

Cluster 

 A cluster is a collection of nodes (servers). 

 Consists of one or more nodes depending on scale. 

o It can contain as many node as we need. 

 Together, these nodes contain all data. 

 A cluster provides indexing and searching capabilities across all nodes. 

 A cluster is identified by a unique name (default installation has the name "elasticsearch"). 

Node 

 A node is a single server that is part of a cluster. 

 It stores searchable data. 

o Stores all data if there is only one node present in the cluster, or part of the data in case of multiple 

nodes in the cluster. 

 It is identified by a node name. 

 By default, a node joins to a cluster called "elasticsearch". 

Nodes in Elasticsearch cluster can be configured in three different ways. 

Master Node 

 It controls the Elasticsearch cluster and is responsible for all cluster wide operations like creating/deleting an 

index, keeping track of which nodes are part of the cluster and assigning shards to nodes. The master node 

processes one cluster state at a time and broadcasts the state to all the other nodes which respond with 

confirmation to the master node. 

 A node can be configured to be eligible to become a master node by setting the node.master property to be true 

(default) in elasticsearch.yml. 

 For large production clusters, it’s recommended to have a dedicated master node to just control the cluster and 

not serve any user requests. 

Data Node 

 It holds the data and the inverted index. By default, every node is configured to be a data node and the property 

node.data is set to true in elasticsearch.yml. If we want to have a dedicated master node, then change the 

node.data property to false. 
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Client Node 

 If both node.master and node.data are set to false, then the node gets configured as a client node and acts a 

load balancer routing incoming requests to different nodes in the cluster. 

 A client node is also called as coordinating node. The coordinating node routes the client requests to the 

appropriate shard in the cluster. For read requests, the coordinating node selects a different shard every time to 

serve the request in order to balance the load. 

Index 

 An Elasticsearch index is a logical namespace to organize your data (like a database). 

 An Elasticsearch index has one or more shards (default is 5). 

 An Elasticsearch index also has “types” (like tables in a database) which allow you to logically partition your data 

in an index. 

 All documents in a given “type” in an Elasticsearch index have the same properties (like schema for a table). 

 An Elasticsearch cluster can have as many indices as require. 

Shard 

 A shard is a Lucene index which actually stores the data and is a search engine in itself. 

 Each shard can have zero or more replicas (default is 1). 

 A shard can be stored in any data node of an Elasticsearch cluster. 

 No. of shards can be specified during index creation. 

 It allows to distribute and parallelize operations across shards, which increases performance. 

Replica 

 A replica is a copy of a shard. 

 Each shard can have zero or more replicas (default is 1). 

 It provides high availability in case a shard or node fails. 

o A replica never resides on the same node as shard. 

 Allows scaling search volume, because search queries can be executed on all replicas in parallel. 

Type 
 A type represents a class or category of similar documents. 

 A type is like a table in a database. It consists a name and a mapping. 

 An index can have one or more type defined, each with their own mapping. 

Document 

 Document is a basic unit of information that can be indexed. 

 Consists of fields which are key-value pair. 

o A value can be a string, date, object, etc. 

 Documents are expressed in JSON. 
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Figure 2: An index with 3 shards and one replica on 3 nodes architecture 

 

Installing Elasticsearch 
 Download Elasticsearch latest version zip file from Elasticsearch site. 

 Unzip the file. 

 Install latest Java VM on the server if not already installed. 

 Set JAVA_HOME environment variable. 

 Open a command prompt and navigate to <Elasticsearch unzipped folder>/bin. 

 Run "Elasticsearch-service.bat" if want to install Elasticsearch as windows service. 

 To simply run Elasticsearch, run "Elasticsearch.bat" file. It will start Elasticsearch cluster with one node. 

 To verify, if the search has started perfectly- Go to browser, type "http://localhost:9200". It should either 

download a JSON file or should open the content directly. 
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Figure 3: A Running Elasticsearch Node 

 

Talking to Elasticsearch 
Communication to Elasticsearch depends on whether we are using Java or not. 

 Elasticsearch comes with two build-in clients for Java. 

o Node client & 

o Transport client 

 For non-Java usage, it uses RESTful API with JSON over http. 

In this article we will use REST API for all examples. 

We can use REST API from any programming language (including C#, PHP, JavaScript, Curl, PowerShell, etc.) for creating 

Elasticsearch index and doing all CRUD & search operations. For this article, we will use Query DSL from Kibana 

developer tool. 

Installing Kibana 
Kibana can be installed same way as Elasticsearch. 

 Download Kibana latest version zip file from Elasticsearch site. 

 Unzip the file. 

 Open a command prompt and navigate to <Kibana unzipped folder>/bin. 
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 Run "Kibana.bat" file. 

 To verify, if the Kibana has started perfectly- Go to browser, type "http://localhost:5601". It should open Kibana. 

 

Figure 4: A default instance of Kibana running on http://localhost:5601 

 

Scaling Out Elasticsearch 
Elasticsearch, by nature is distributed. It is very easy to scale out to multiple nodes. 

Let’s start with creating an index with 3 primary shards and 1 replica. 

Creating Index 

Following REST API will create an index named “employee” with 3 primary shards and one replica. 

  
Figure 5: Create Elasticsearch Index 

 

At present, we have only one node running for this Elasticsearch cluster. To check cluster health, we can use  

http://localhost:5601/
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GET /_cluster/health command. It will return result like below: 

 

Figure 6: _Cluster/health response 

 

Cluster status is showing “yellow” in the above screenshot as there is only one data node. Primary shards are kept on 

this node. But, there are unassigned shards as replicas couldn’t be assigned due to non-availability of other data nodes. 

*Note: We have created the index with 3 primary shards. But, the above screenshot is showing 4 primary shards as 

Kibana is using one shard. 

Now, we will start one more node keeping the same cluster name. This node will be automatically attached to the 

existing Elasticsearch cluster. Also, shards will be automatically distributed among the nodes. After starting one more 

node, if we check cluster health again, we will get the following response. 
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 Figure 7: _Cluster/health after adding one more node 

 

Above screenshot shows, now cluster health status changes to “green”. Also, total no. of data nodes is now 2. 4 replica 

nodes are now assigned to some nodes, making total shards no. 8. 

This way, Elasticsearch can be scaled out to hundreds of nodes depending on the data volume. 

CRUD Operation on Elasticsearch 
In this section we will discuss how we can add a document to an index, retrieve a document, update or delete a 

document. 

Add a document to an index 

PUT verb can be used to insert a document for indexing. A type may or may not be defined before inserting document. 

If, a type is not defined, it will be automatically created during insertion of document. Following command will insert 

one employee information with id 1 to “employees” index, “employee” type. 

  

 Figure 8: Add a document to an index 
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Read, Update and Delete a document 

Following screenshot containing 3 commands shows how to read, update or delete a document respectively. 

  

 Figure 9: Read, update or delete a document from index 

Example: An Elasticsearch application on .NET 
Following example shows how an Elasticsearch based application can be developed on .NET using Visual Studio. This is 

an open source example available on GitHub. One can download and setup this example project on his/her own 

environment and compile it to see it running. 

NEST 
To develop Elasticsearch connector on .Net, we need some .Net client. NEST is one of the two official .Net Client for 

Elasticsearch. NEST can be included and managed using nugget package manager from Visual Studio. 

This example application uses a single page application and Angular JS with MVVM framework. The application searches 

like a web search and provides auto complete functionality. Following screenshots shows the application in running. 
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Figure 10: Auto complete with Elasticsearch 

 

 

Figure 11: Search result page 
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Logstash 
Apart from Elasticsearch, one of the other component of ELK stack is Logstash. It is an open source, server-side data 

processing pipeline that ingests data from a multitude of sources simultaneously, transforms it, and then sends it to 

different types of “stash.” 

The Logstash event processing pipeline has three stages: inputs → filters → outputs. Inputs generate events, filters 

modify them, and outputs ship them elsewhere. Inputs and outputs support codecs that enable you to encode or 

decode the data as it enters or exits the pipeline without having to use a separate filter. 

Input 

It ingests data of all shapes, sizes & sources. Data is often scattered or siloed across many systems in many formats. 

Logstash supports a variety of inputs that pull in events from a multitude of common sources, all at the same time. Easily 

ingest from logs, metrics, web applications, data stores, and various AWS services, all in continuous, streaming fashion. 

Filter 

It parses and transform input data on the fly. As data travels from source to store, Logstash filters parse each event, 

identify named fields to build structure, and transform them to converge on a common format for easier, accelerated 

analysis and business value. 

Output 
It is the final phase of the Logstash pipeline. After transformation, Logstash can sends those data to various types of 

“Stash” including “Elasticsearch”. 

 

 

 

 

 

 

 

 

Figure 12: Logstash high level architecture 

 

 

 

Input Filter Output 

Logstash 
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Kibana 
Kibana is the other product of ELK stack which is used visualize Elasticsearch data. Default, free version of Kibana 

installation has the following tabs. 

  

 Figure 13: Kibana default installation tabs 

 

Different visualize components can be created from “Visualize” tab. Those cane be stored and used to develop a 

dashboard. 

 

Figure 14: Visualize tab in Kibana 
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Figure 15: A sample Kibana dashboard 

 

Use case of ELK stack 
While Elasticsearch is a flexible, distributed search engine which can be used for any search based application, ELK stack 

is mainly used for log parsing and to get actionable insights from those logs. Logs could be various applications logs from 

different sources or business data capable of providing insights to take business decision. This stack of 3 applications 

together provides great flexibility to collect logs from different sources including File system, system logs, Web server 

logs, SQL logs, system metrics and various other sources and transform those logs to meaningful structures, index them 

and great visualization of insights through real-time dashboard. 

In today’s enterprises, analyzing business data and getting insights from them with great visualization is one of top most 

requirements. ELK stack can be a primary choice because of easy-to-install and configure nature, free & open source 

characteristics. 
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