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What is the Elastic Stack?

• Store and search data with Elasticsearch
• Move data into Elasticsearch with

− FileBeat
− Logstash

• Visualize data and administer the stack 
with Kibana 

• In this demo:
•   Elasticsearch – V6.2.0
•   Kibana  - V 6.2.0
•   Filebeat – V 6.2.0



What will we do in this presentation?

 

Full round-trip: 
Build application to analyze traffic incident data in NYC

Ingest data into Elasticsearch with Filebeat 
Build Kibana application to generate insights
 
… and enrich analytical experience with machine learning 

 



The data source
NYC traffic incident data
https://opendata.cityofnewyork.us/
+1,000,000 traffic incidents, since July 2012

Tabular format
Fields indicate where and when, number of injuries and fatalities, 
type of vehicles involved 



… but Elasticsearch requires JSON documents
 

• This document must conform to a `mapping`.  
− Field-values have to correspond to a datatype (date, numbers, text, ...)
− Mapping informs how values are indexed at ingest-time (and this impacts 

if/how they can be searched for at query-time) 



Ingesting Data via Filebeat (filebeat.yml) 

filebeat.prospectors:
- type: log
  paths:
    - ./nyc_collision/nyc_collision_data.csv

output.elasticsearch:
  hosts: ["localhost:9200"]
  index: nyc_visionzero
  pipeline: nyc_collision

setup.template.enabled: false



Kibana is a window into the Elastic Stack

• Index Patterns
− Points Kibana to one or more indices in Elasticsearch that share the same 

mappings
− Manage

● Time-based values
● Formatting of values for display
● Scripted fields for calculating values at query-time (<> filebeat 

transformation at ingest-time)



Kibana Visualizations

• Visualizations use the Elasticsearch _search API
− REST-API with JSON-base query language
− Can aggregate results (similar to “group by” in SQL)

Kibana Visualizations display the result of aggregations, not the values of 
individual documents.

− This scales better
− Different data-types have different type of roll-up

● e.g.
● seconds, minutes, hours for date values
● ranges for number values 



DEMO TIME !!!



Vertical Bar Chart     Monthly # of Accidents vs Time 



Vehicles involved in accidents – Pie chart  



Data Table Visualization – Accident by Vehicle Type



 

Create choropleth maps

Inner join of results of “terms” aggregation with reference shape data

 Link custom data-service in config/kibana.yml (requires CORS support) 

regionmap:
 layers:
    - name: "NYC Boroughs (self-hosted)"
      url: "http://localhost/region_map/data/nyc_boroughs.json"
      fields:
         - name: "name"
           description: "Borough Name"
    - name: "NYC Council districts (self-hosted)"
      url: "http://localhost/region_map/data/nyc_councildistricts.json"
      fields:
         - name: "CounsilDist"
           description: "District #"

Region Map Visualization



Accident Map  



Simple Machine Learning job 



 



Thank you!! 


