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The current paradigm (CCL)
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The current paradigm
(Relational DataBase)
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Propose of the a new 
monitor data system using 

NoSQL
Objectives:

1. Provide Data in Real Time of monitor points of 
antenna's devices using Web Graphics

2. Provide Text Files of monitor points of antenna's 
devices using Web Interface

3. Provide Historical Retrieval Data of monitor points of 
antenna's devices using Web Interface
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Monitoring Storage Requirement

● 66 antennas + CentralLO's + CORR's devices + WeatherStationController + 
AOSTiming

● Total date rate: ~6.000 – 7.000 clobs/s 

– ~82.9 clobs/s/antenna 

● # Monitor Points per antenna type

– DV/DA: 2.179

– CM: 2.438

– PM: 2.474

– Total monitor points: ~130.000 – 150.000

● Currents Size (MB) of Monitor Data per antenna type (daily)

– DV: 241

– DA: 246

– CM: 301

– PM: 296

● Current daily monitoring data size: ~25 - 30 GB (in ~120k files)
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The Workaround Data Flow
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NoSQL

● A NoSQL database provides a mechanism for storage and retrieval 
of data that uses looser consistency models rather than traditional 
relational databases.

● Motivations for this approach include simplicity of design, horizontal 
scaling and finer control over availability.

● NoSQL databases are often highly optimized key–value stores 
intended for simple retrieval and appending operations, with the goal 
being significant performance benefits in terms of latency and 
throughput

● NoSQL database find significant and growing industry use in big 
data and real-time web applications
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Relational DataBase vs 
NoSQL

Relational DataBase NoSQL

Relational database management 
systems are transaction-based and have 
ACID (Atomicity-Consistency-Isolation-
Durability) rules

NoSQL systems do not fully support the 
ACID (Atomicity-Consistency-Isolation-
Durability) rules and there is no 
transaction concept in many NoSQL 
systems

Data in the relational database 
management systems is located on fixed 
tables and columns

NoSQL systems are not dependent on 
fixed tables and columns

SQL query is used in Relational database 
systems

SQL query is not used in NoSQL systems

Disintegration of data by primary key is 
not compulsory in relational database 
management systems

NoSQL systems access the data over 
primary keys
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Monitoring System
High Software Level Design
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Monitoring System
Used Software Tools

● Apache ActiveMQ (http://activemq.apache.org/)

● Redis IO (http://http://redis.io)

● MongoDB (http://www.mongodb.org)

● Log4j (http://logging.apache.org/log4j/1.2)

● Apache Commons Pool (http://commons.apache.org/pool)

● SpringSource (http://www.springsource.org)

● Junit (https://github.com/kentbeck/junit/wiki)

● Pyramide (http://docs.pylonsproject.org/en/latest/index.html)

● WebSockets (http://www.websocket.org)

● HighCharts (http://www.highcharts.com)

http://activemq.apache.org/
http://http://redis.io
http://www.mongodb.org/
http://logging.apache.org/log4j/1.2
http://commons.apache.org/pool
http://www.springsource.org/
https://github.com/kentbeck/junit/wiki
http://docs.pylonsproject.org/en/latest/index.html
http://www.websocket.org/
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Redis IO
● Redis is an open source, BSD licensed, advanced key-value store. It is often referred to as a data 

structure server since keys can contain strings, hashes, lists, sets, sorted sets and channels.

● In order to achieve its outstanding performance, Redis works with an in-memory dataset. Depending 
on your use case, you can persist it either by dumping the dataset to disk every once in a while, or 
by appending each command to a log.

● Redis also supports trivial-to-setup master-slave replication, with very fast non-blocking first 
synchronization, auto-reconnection on net split and so forth.

● Other features include Transactions, Pub/Sub, Lua scripting, Keys with a limited time-to-live, and 
configuration settings to make Redis behave like a cache.

● You can use Redis from most programming languages out there.

● Redis is written in ANSI C and works in most POSIX systems like Linux, *BSD, OS X without 
external dependencies. Linux and OSX are the two operating systems where Redis is developed 
and more tested, and we recommend using Linux for deploying. Redis may work in Solaris-derived 
systems like SmartOS, but the support is best effort. There is no official support for Windows builds, 
but Microsoft develops and maintains a Win32-64 experimental version of Redis.
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Redis IO - Scalability
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Redis IO - Used Lists
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Redis IO - Used Channels
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Mongo DB
● MongoDB is a document database that provides high performance, high availability, and 

easy scalability.

● Document Database
– Documents (objects) map nicely to programming language data types.

– Embedded documents and arrays reduce need for joins.

– Dynamic schema makes polymorphism easier.

● High Performance
– Embedding makes reads and writes fast.

– Indexes can include keys from embedded documents and arrays.

– Optional streaming writes (no acknowledgments).

● High Availability
– Replicated servers with automatic master failover.

● Easy Scalability
– Automatic sharding distributes collection data across machines.

– Eventually-consistent reads can be distributed over replicated servers.
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MongoDB - Scalability
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MongoDB
One monitor point per document



ADC

MongoDB
A clob per document
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MongoDB
A monitor point per day per 

document
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Monitoring System
Real Time Data in Web Graphics

● Video is Pending
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Monitoring System
Archive Files in Web Interface
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Monitoring System
Historical Data in Web Interface

● Video is Pending
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Conclusions
● NoSQL is a perfect paradigm for store big and heterogeneous data. such as 

ALMA monitoring data

● RedisIO is an appropriate key-value store for cache storage of ALMA monitoring 
data

– Redis Lists are well designed for put/get a lot of values of monitoring data in 
blocks for future processes

– Redis Channels are well designed for publishers/subscribers of events in Real 
Time

● MongoDB is a suitable document oriented alternative for permanent storage of 
ALMA monitoring data

●

– A monitor point per day per document is the best option for extract all needed 
data in few milliseconds
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