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Key-Value Stores (1)

Aggregates are basically a hash table

Support for CRUD operations (Create, Read, Update, Delete)

Values are accessed by its key

Examples: Riak, Redis, Memcached, Dynamo
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Key-Value Stores (2)

Easy scalability

High performance

A pure KV model is pretty limited and doesn't support complex data relations

Most KV oriented stores extend the basic concept blurring the separation line with
document stores
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Memcached Example

MySQL/Memcached (https://dev.mysql.com/doc/refman/5.6/en/ha-memcached.html)

https://dev.mysql.com/doc/refman/5.6/en/ha-memcached.html
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Key-Value Stores (3)

Redis: KV where the Value can be composed:

Single Value

Lists

Sets

Hashes

Supports complex operations like range, di�, union and intersection
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Key-Value Stores Limitations (1)

Can't express relations (Riak)

No transactions for multiple aggragates (Redis)

No bulk operations

Not possible to construct ad-hoc queries based on values, so 
no possible exploration server side. It needs to be done  
on the client side

Client ---------- Q1 ---------> DB 
Client <--------- A1 ---------- DB 
Client -------- Q2(A1) -------> DB 
Client <--------- A2 ---------- DB
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Key-Value Typical Applications

Application caching

Session caching

Shopping cart applications
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Riak (1)

Inspired by Amazon Dynamo

Dynamo: amazon's highly available key-value store (https://dl.acm.org/citation.cfm?id=1294281)

WEB Oriented

Developed in Erlang

HTTP interaction

https://dl.acm.org/citation.cfm?id=1294281
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Riak Basic Concepts (2)

RDBMS    ------------------------ Riak 
Database ------------------------ Cluster 
Schema   ------------------------ Bucket 
Row      ------------------------ Row   
Key      ------------------------ RowID



11/14/2017 Key Value Stores

http://localhost:3999/03-kv.slide#1 10/31

Riak (4)

You can get a list of the keys in a bucket

As a batch

As a stream -> recommended for large buckets

Q. How does this a�ect the system?
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Riak. Links (5)

One directional

Metadata for the values

Can be used in �ltered searches (linkwalking)

Also support for metadata types
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Riak. Additional functions (7)

Stored functions (UDF), written in Javascript

Map/Reduce (not for real time analysis)

Pre/Post commit hooks

Extensions (search)

Metadata Indexing
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Redis (1)

De�ned as a Data Structure server, but with several functions:

Data Structure Server

Queue (Blocking Lists and Pipes)

Pub/Sub server
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Redis Features (2)

Con�gurable expiration policies

Durability levels

Multiple replication options

Multivalue operations

Certain degree of intepretation of the stored values (Integers)
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Redis Features (3)

Transaction support (MULTI, DISCARD)

Data Types

- Strings 
- Lists 
- Sets 
- Sorted sets 
- Hashes (Can't be nested)

Blocking Lists:

- Like OS pipes  
- Consumer/Produce

Publish/Subscribe
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Redis. Durability (4)

Works on memory by default. Dataset limited by memory size

Snapshot support

- The whole database is flushed to disk.  
- Works by forking the database server process  
- The service is interrupted during the operation

Append Only File

- Used as basis for replication
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Redis. High Availability

Single node setup limited by server speci�cations. The maximum data size  
is the total memory of the server

Master-Slave Replication. For Availability, but not size scaling

Redis Cluster. Support for partitions and partition replication
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Optional Consistency

Trade-o� between consistency and speed

In a setup with N nodes:

Write operations to be con�rmed by W nodes

Read operations to be con�rmed by R nodes.

W and R can be con�gured at the system level, per bucket/namespace or per operation
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Scaling

Simple partitions by key (either random or uniform) for sharding
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Other KV stores

Embedable

LevelDB

RocksDB

Cloud

Amazon Dynamo
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Use case examples: CERN

Riak used as back-end for the Teigi ecosystem:

Tbag

Roger

Pwn

Tellme

9 Node Riak Cluster as back-end
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Use case examples: CERN

Credits: CERN, Zhechka Toteva
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Use case examples: CERN

Credits: CERN, Zhechka Toteva
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Use case examples: CERN

Credits: CERN, Zhechka Toteva
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Bet365
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Bet365
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Bet365
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Thank you

Ignacio Coterillo
Computer Engineer, CERN
ignacio.coterillo.coz@cern.ch (mailto:ignacio.coterillo.coz@cern.ch)

mailto:ignacio.coterillo.coz@cern.ch
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