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A key-value storage device is appropriate when:

» unstructured data storage is required

» high performance read/writes are required

+ the value is fully identifiable via the key alone

» value is a standalone entity that is not dependent on other values

» values have a comparatively simple structure or are binary

* query patterns are simple, involving insert, select and delete operations only

» stored values are manipulated at the application layer

s cilin 2 g s alal) a5 Jlals v
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A key-value storage device is inappropriate when:
» applications require searching or filtering data using attributes of the stored value
* relationships exist between different key-value entries
* a group of keys’ values need to be updated in a single transaction
» multiple keys require manipulation in a single operation
» schema consistency across different values is required

» update to individual attributes of the value is required

value s b keyl (s cudlog s jgewslS o laJournal .sws key-value llog file : s
{cel sai plxil Joe

. Amazon Dynamo DB . Redis . Riak :key-value syl a5ges

Document based
bl 5l Sl 4l el g (Col teXt wa Jel) document ] value as ol key-value g4 S

aS Cnlaosls 0,58 sl el Sloie s 5l (o el JSON £45 Glebld 95 oo 0058 & g0 (] 4 4
oS oo oolital cayd ol 51 0,5 crawl i, Lasearch engine el

-
{
invoiceld:37235,
date:19600801,
custld:20317,
e »| 527 | {invoiald 37235 date:19600801 custd: 20017 tems {Remic 473 quantiy 2} lemid-971 quantiy 5}
mg;gmg »| 439 | {invoioeld 37236, date:19600201,custd 24653 tems{temidA71 quantiy:5) ftemid-345 quantiy: )
s QuanttyS) L1 1" a4 | (invoioeld 37237, date:19601201,custd 45824, Sems:{Aemid:403, quantiy:1), (emic:123 quantty: 1)
n-—-.

)

651 | (Ivoloold 37238 date:19601001,custid-34589 tems:{{temid 561, quanty 3) lemid:176 quantty 9} |

A depiction of JSON data stored in a document storage device
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{
"firstName": "John",
"lastName": "Smith",
"age": 25,
"address": {
"streetAddress": "21 2nd Street",
"city": "New York",
"state": "NY",
"postalCode": "10021"
by
"phoneNumber": [
{
"type": "home",
"number": "212 555-1234"
by
{
"type": "fax",
"number": "646 555-4567"
}
]
}
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A document storage device is appropriate when:
 storing semi-structured document-oriented data comprising flat or nested schema

» schema evolution is a requirement as the structure of the document is either
unknown or is likely to change

» applications require a partial update of the aggregate stored as a document
» searches need to be performed on different fields of the documents
» storing domain objects, such as customers, in serialized object form

* query patterns involve insert, select, update and delete operations

s cemlio xS é‘ﬁ JJ.A Qi‘

A document storage device is inappropriate when:
» multiple documents need to be updated as part of a single transaction

» performing operations that need joins between multiple documents or storing data
that is normalized

» schema enforcement for achieving consistent query design is required as the
document structure may change between successive query runs, which will require
restructuring the query

 the stored value is not self-describing and does not have a reference to a schema
* binary data needs to be stored

. Terrastore . Catch DB . Mongo DB : Document based sl !5l aige5
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column
/ aml'hes \
studentld personal details modules history
FirstName: Cristie | Street: 123 New Ave  Taken: 5
LastName: Augustin City: Portland Passed: 4
821 DoB: 03-15-1992 State: Oregon Failed: 1
Gender: Female ZipCode: 12345
rows 5 & = Ethllicily' Fl’lul Seh|¢ Coulltly: USA s s
thNuno CUloo Street: 456 Oid Ave Taken: 7
742 LastName: Rodriguez  City: Los Angeles Passed: 5
MiddleName: Jose Country: USA Failed: 2
. Gender: Male

S Lol i |, Sl 5 coe s3] givn 50 s 3 LS s sl A5k (5

A column-family storage device is appropriate when:

* realtime random read/write capability is needed and data being stored has some
defined structure

* data represents a tabular structure, each row consists of a large number of columns
and nested groups of interrelated data exist

* support for schema evolution is required as column families can be added or
removed without any system downtime

* certain fields are mostly accessed together, and searches need to be performed using
field values

» efficient use of storage is required when the data consists of sparsely populated rows
since column-family databases only allocate storage space if a column exists for a
row. If no column is present, no space is allocated.

* query patterns involve insert, select, update and delete operations
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A column-family storage device is inappropriate when:
* relational data access is required; for example, joins
* ACID transactional support is required
* binary data needs to be stored
* SQL-compliant queries need to be executed

* query patterns are likely to change frequently because that could initiate a
corresponding restructuring of how column-families are arranged

. Amazon SimpleDB . Hbase . Cassandra : Column-family sla,l5l a5ge5
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A graph storage device is appropriate when;
v interconnected entities need to be stored

v querying entities based on the type of relationship with each other rather than the
attributes of the entities

+ finding groups of interconnected entities
+ finding distances between entities in terms of the node traversal distance
» mining data with a view toward finding patterns
s el oS Ty Jute )

A graph storage device is inappropriate when:

» updates are required to a large number of node attributes or edge attributes, as this
involves searching for nodes or edges, which is a costly operation compared to
performing node traversals

* entities have a large number of attributes or nested data—it is best to store
lightweight entities in a graph storage device while storing the rest of the attribute
data in a separate non-graph NoSQL storage device

* binary storage is required

* queries based on the selection of node/edge attributes dominate node traversal
queries

.Orient DB . Infinite Graph . Neo4J : Graph-based la,l 5l 4590
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