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Why NoSQL?
Exponential growth of data volume 

Less structured data 

More complex structured data 

Big Data 

New niches 
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Technical Challenges for 
NoSQL

Scaling 
Cost 
 
Support for other data structures 
 
Many different trade offs 
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No single 
technology 
solves all 

these 
problems
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Redis

MongoDB

elasticsearch
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What is Redis?
Remote Dictionary Server 
 
Advanced Key Value Store 
 
In memory + persistence 
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Redis: Technologies
C 
 
Lua Interpreter built in 
 
Open Source 
 
Small Code Base 
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Scaling Redis
Asynchronous replication built in 

Server 

Replica 

Replica 
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MGET / MSET 
even faster 
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Redis

Scenarios
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Fast Data Store
Score for player in online game 
 
Simple data structure 
 
High read and write throughput 
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Advanced Data Structures
High score list 
 
Just a sorted list 
 
Fast 
 
Easy to implement 
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Centralized Coordination
Unique numbers e.g. for invoices 
 
Integer 
+atomic operations 
 
Other shared data structures possible 
(lists, sets…) 
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Locks
Set value only if non-existent 
 
Allows implementation of locks 
 
+Expiration 
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Messaging
Could use shared list 
 
Queues e.g. to queue work 
 
Public / subscribe messaging 
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Cache
Cache e.g. HTML pages 
 
In memory = fast 
 
Add time-to-live global / per key 
 
Persistent = survives restarts 
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Document-oriented 
 
Memory-mapped files 
Journal 
 
 Humongous 

What is MongoDB?
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MongoDB: Technologies
C++ 
 
Open Source (AGPL) 
 
Company: was 10gen 
Now: MongoDB, Inc. 
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Scaling MongoDB
Replica 1 

Shard 1 

Replica 2 

Replica 3 

Shard 2 

Replica 1 

Replica 2 

Replica 3 
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Scenarios

MongoDB
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Document Store
Documents + meta data 
 
Flexibility 
 
Scaling 
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Financial System
Different financial products 
 
Mapping objects / database 
 
Inheritance 
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E/R Model

Investment 

Stock Zero 
Bond Option 

Country > 20 database tables 
Up to 25 attributes 
 

Currency 
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Investment 
Type ID 

Zero 
Bond 

Interest 
Rate 

Fixed 
Rate 
Bond 

Interest 
Rate 

Stock Option 

… 

Preferred Underlying 
asset 

Country 
Price Country 

Currency 
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Financial System
Schema migration 
 
DevOps 
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Big Data Analytics
Map / Reduce 
 
JavaScript 
 
Distributed execution 
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Aggregation Framework
db.articles.aggregate( 
  { $project : { 
     author : 1, 
     tags : 1, 
  } }, 
  { $unwind : "$tags" }, 
  { $group : { 
     _id : { tags : "$tags" }, 
     authors : { $addToSet : "$author" } 
  } } 
); 

„Pipeline“ with 
several  steps 

Choosing 
fields 

One result per 
tag 

Group by 
author 
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Backend for BI Tools
Exploring and analyzing data 
 
JasperReports 
 
Qlikview 
 
Pentaho 
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Database  
=Storage 
+ Search 

elasticsearch 
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What is elasticsearch?
Search Engine 
 
Also stores original documents 
 
Based on Lucene Search Libray 
 
Easy scaling 
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elasticsearch: Technologies
Java 
 
REST 
 
Open Source (Apache) 
 
Backed by the company elasticsearch  
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Scaling elasticsearch

Server Server Server 

Shard 1 Replica 1 

Replica 2 Shard 2 

Replica 3 Shard 3 
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47
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Scenarios

elasticsearch
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Search
Powerful query language 
 
Configurable index 
 
Text analysis 
Stop words 
Stemming 
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Facets
Number of hits by category 
 
Useful for statistics 
 
Statistical facet (+ computation) 
 
Range facets etc. 
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Fast in memory database 
Powerful data structures 
 
Central coordination 
 
Cache 
Messaging 

Redis
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Document-oriented 
 
General purpose 
 
Business intelligence 

MongoDB



Eberhard Wolff - @ewolff 

Powerful search 
 
Stores original documents 
 
Effortless scalability 
 
Easy to do (fast) statistics 

elasticsearch
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Spring Data 
Redis 
MongoDB 
elasticsearch 
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Thank You! 


