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EPL646 – Advanced Topics in Databases 

Lecture 12 
 

Big Data Management II (NoSQL 

Databases / CouchDB) 
 

Chapter 20:  Abiteboul et. Al. 

+ http://guide.couchdb.org/ 

 

 Demetris Zeinalipour 
http://www.cs.ucy.ac.cy/~dzeina/courses/epl646 

Department of Computer Science 

University of Cyprus 
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EPL646: Part Β 

 Distributed/Web/Cloud DBs/Dstores 

http://xeround.com/blog/2011/04/newsql-cloud-database-as-a-service 

(OLTP) (OLAP) 

Venn 

Diagram by 

451 group 

Lecture 

Focus 
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Lecture Outline 
(Introduction to Semi-structured Data) 

• Intro to Web2.0 & JSON Data Interchange Format 

• JSON Key-Value Data Model 

• CouchDB: A JSON Database (written in Erlang) 

– Using Command Line CURL/ Web-based FUTON 

– CouchDB Architecture (Btrees, Filesystem, Replication) 

– REST Principles 

– Creating DBs, Adding Docs, Updating Docs, Deleting 

Docs, _ID and _REV issues, Multi-Version CC (MVCC) 

– Querying Data with (Materialized) Views (Map-Reduce 

style in Javascript) 

– Replication and Scalability Issues  
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Web 2.0: The Structured Web  

DBLP: http://www.informatik.uni-trier.de/ 
[ Numerous sites already allow downloading remote  

repositories in structured form (e.g., XML) ] 

http://www.informatik.uni-trier.de/
http://www.informatik.uni-trier.de/
http://www.informatik.uni-trier.de/
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JSON: Web 2.0 Data Interchange Format 
(JSON: The Fat-free XML) 

• The initial vision for XML was to provide a data-

interchange language to enable machine-to-

machine communication. 

– However, XML is not well suited to data-interchange as the 

elements are taking up to much space. 

• JSON (JavaScript Object Notation) 

– RFC4627: a lightweight, text-based, language-independent 

data interchange format. 

• Web services providers nowadays offer their web 

services in JSON (e.g., Google APIs, Twitter API) 

– The objective of this lecture is to see how to store/query 

such data with a specialized document store, titled 

CouchDB (other: MongoDB (open),  RavenDB (open)) 
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JSON: Web 2.0 Data Interchange Format 

 (Google Books) 

Web1.0: The Unstructured Web 

http://books.google.com/ 

(content in HTML only 

apprehensible to User) 
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JSON: Web 2.0 Data Interchange Format 

(Google Books API) 

Web2.0: The Semi-structured Web! 
https://www.googleapis.com/books/v1/volumes?q=databases 

content in XML/JSON 

apprehensible to Computer 

(data / format decoupled) 

https://www.googleapis.com/books/v1/volumes?q=fl

owers+inauthor:keyes&key=yourAPIKey  => 

Provides additional details (e.g., purchase 

status) 
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JSON: Web 2.0 Data Interchange Format 

(Twitter API) 

https://twitter.com/users/dmslucy.json 
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JSON: Web 2.0 Data Interchange Format 

(Google Geolocation API) 

Request Format (request.json) 
{ 

 "homeMobileCountryCode": 310, 

 "homeMobileNetworkCode": 260, 

 "radioType": "gsm", 

 "carrier": "T-Mobile", 

 "cellTowers": [ 

  { 

   "cellId": 39627456, 

   "locationAreaCode": 40495, 

   "mobileCountryCode": 310, 

   "mobileNetworkCode": 260, 

   "age": 0, 

   "signalStrength": -95 

  } 

 ], 

 

} 

Response Format 

The response format is also JSON.  
{ 

  "location": { 

  "latitude": 51.0, 

  "longitude": -0.1, 

  }, 

  "accuracy": 1200.4, 

} 

curl -d @request.json -H "Content-Type: application/json" -i 

"https://www.googleapis.com/geolocation/v1/geolocate?key=YOURKEY" 

 "wifiAccessPoints": [ 

  { 

   "macAddress": "01:23:45:67:89:AB", 

   "signalStrength": 8, 

   "age": 0, 

   "signalToNoiseRatio": -65, 

   "channel": 8 

  }, 

  { 

   "macAddress": "01:23:45:67:89:AC", 

   "signalStrength": 4, 

   "age": 0 

  } 

 ] 
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JSON: Web 2.0 Data Interchange Format 

 (Other Google APIs) 

In fact, Web2.0 Services are omnipresent! 
(Google, Twitter, Facebook, Youtube, Linkedin, …) 

https://code.google.com/apis 

http://www.programmableweb.com/ - 7800 APIs!!! + 6800 Mashups! 

http://www.programmableweb.com/


12-13 
EPL646: Advanced Topics in Databases - Demetris Zeinalipour (University of Cyprus) 

The JSON Key-Value Data Model 
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The JSON Key-Value Data Model 

Json does not care about types (everything is essentially text)
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The JSON Key-Value Data Model 
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CouchDB: A JSON Database 

"a database that completely embraces the web" 

http://couchdb.apache.org/ 

conflict resolution 
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CouchDB: FUTON Web Admin GUI 

Futon: A Web-based front-end for administering 

CouchDB  
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CouchDB: FUTON Web Admin GUI 

"a database that completely embraces the web" 

Editing records (documents) with Futon 
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CouchDB in a Nutshell 
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CouchDB: A JSON Database 

(Architecture) 
B+tree Key: [key,docid] 

(Materialized view => on 

update tree is updated as well)  
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CouchDB: Filesystem Layout 

(Datastores and Materialized Views) 


