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Time-Series Databases
Top 8 Most Asked Questions



1. What are the benefits of using time series
databases for business insights?

2. What are the best practices for time series
databases for accuracy, consistency, security?

3. What are the challenges when querying
time-series data?

4. What industries can benefit the most from
the adoption of time-series databases?

5. What are the key factors that determine a
time-series database's ability to handle
exponential data growth? 

6. What are the advantages of supporting
complex data types and structures?

7. What are the downsides of specialized time-
series databases? 

8. How do time-series databases optimize for
read and write operations compared to
traditional databases? 

Top 8 Most Asked Questions



Time-series data is becoming increasingly
important in today's data-driven business
environment, as companies seek to extract
valuable insights from the high-frequency,
time-stamped data generated by their
operations. To meet this demand,
databases have emerged, optimized for
handling time-series data patterns.  

Discover some of the common questions
around time-series databases, including
their advantages over traditional databases,
best practices for managing them, and the
industries that can benefit 
the most from their adoption.  



Time-series databases (TSDBs) differ from traditional databases
primarily in their specialization for handling time-series data, which is
characterized by its time-stamped nature and often large volume of
data points collected at regular intervals. This specialization
manifests in several key areas. 

High write throughput: First, TSDBs are optimized for high write
throughput, crucial for dealing with the frequent and continuous
data influx typical of time-series data. This contrasts with
traditional databases, which may not efficiently handle such high-
volume, append-only data patterns. 
Fast aggregations: In terms of analytical capabilities, TSDBs
shine with their fast aggregations and optimized queries tailored
for time-series data. This enables quicker and more efficient
analysis compared to traditional databases, which might not be
as adept at handling large-scale time-based aggregations. 
Dynamic schemas: Moreover, TSDBs like CrateDB offer dynamic
schemas, accommodating evolving data structures without the
need for extensive database redesign. This flexibility is
particularly valuable in time-series contexts where data schemas
evolve over time. 

1. What are the benefits of using time series
databases for business insights?
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Indexing: This involves planning your data schema in advance
with a focus on the most typical and common queries, ensuring
the database is optimized for these queries from the outset.
CrateDB's utilization of Lucene indexes significantly aids in
efficient data retrieval and fast aggregations. Its capability to
disable indexes as needed allows for customized performance
tuning. 
High cardinality: Another key practice is the downsampling or
expiration of data that is no longer needed. CrateDB offers robust
support for downsampling, helping manage data volume and
maintain database performance over time. 
Data compression: Employing data compression is vital in
optimizing storage, particularly important in time-series
databases where data accumulates rapidly. 
Sharding and partitioning: The correct use of sharding and
partitioning strategy to distribute data enhances query speed.
CrateDB excels in this area by automatically balancing shards
across nodes, facilitating faster data retrieval.
Backups: These are crucial for data safety and automation can
simplify the process, available with CrateDB Cloud.

2. What are the best practices for time series
databases for accuracy, consistency,
security?
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Querying time-series data can be challenging due to the
management of large volumes of data and the need for high write
throughput. Effective indexing is crucial for fast and efficient queries
and aggregations. Storage optimization is also a significant concern
for handling complex queries over large datasets.

Downsampling offers a practical solution to some of these
challenges, particularly in terms of reducing storage requirements. It
involves aggregating multiple data points into coarser, more
manageable data points. This process helps in maintaining a balance
between the granularity of the data and the storage space it
occupies. 

However, despite the advantages of downsampling, it is still crucial to
retain the ability to examine individual data points when needed,
especially for detailed analytics. 

CrateDB is a flexible time-series database that can store vast
amounts of data. It also allows users to analyze individual data
points, which is crucial for detailed analytics. With its scalability,
efficient data storage, and flexibility for analysis, CrateDB is a robust
solution for handling the complexities of time-series data querying.

3. What are the challenges when querying
time-series data?
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Time-series databases, with their ability to efficiently handle large
volumes of time-stamped data, have become invaluable across
various industries. 

Telco: In the telecommunications industry, these databases are
instrumental in monitoring network performance, helping
providers maintain robust and reliable services. 
Manufacturing: The manufacturing sector benefits greatly as well;
by collecting and analyzing sensor data, manufacturers can
significantly improve operational efficiency and production quality. 
Retail: In the realm of retail, time-series databases facilitate
tracking of inventory, sales, and customer behavior, enabling
retailers to optimize stock levels and tailor customer experiences. 
Energy: The energy industry utilizes these databases to monitor
and optimize energy consumption, playing a crucial role in both
cost reduction and sustainable resource management. 
Transportation: Similarly, the transportation sector relies on time-
series databases to track shipments, ensuring timely deliveries
and efficient logistics. 
Finance: In the finance sector, such databases are essential for
tracking stock prices, trading volumes, and other financial
metrics, providing a backbone for data-driven decision-making in
this fast-paced industry. 

4. What industries can benefit the most from
the adoption of time-series databases?
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Scalability: The flexibility in scaling up or down resources as
necessary is vital for managing data growth effectively. In
CrateDB this is achieved with horizontal scalability: it allows for
the easy scaling of resources to accommodate growing data
volumes. 
Effective Sharding and Partitioning: Effective strategies for
partitioning and sharding data are crucial to distribute the load
and optimize query performance. CrateDB's approach to
sharding and partitioning ensures the automatic data balancing
across shards to facilitate full query parallelism and maintain high
performance as data grows. 
Data Compression and Storage Efficiency: The database's
support for multiple compression algorithms, depending on a use
case, plays a significant role. CrateDB supports multiple
compression algorithms, including LZ4 for document sources.
Additionally, it uses delta-encoding and bit-packing for columnar
stores, reducing storage requirements without compromising data
integrity and accessibility.
High Availability and Fault Tolerance: CrateDB's distributed
architecture provides high availability and fault tolerance. Replica
shards can take over the role of primary shards in case of node
failures, ensuring continuous operation and data integrity until
new nodes join and data are fully replicated.

5. What are the key factors that determine a
time-series database's ability to handle
exponential data growth? 
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Enhanced Data Representation: Complex data types allow for a
more accurate representation of real-world data, capturing
intricate details and relationships. CrateDB supports a variety of
data types including arrays, objects, and geospatial data. This
allows for the representation of complex and multidimensional
data within a single database system. Furthermore, the ability to
use nested objects and arrays facilitates the representation of
hierarchical data, which is common in many time-series use
cases. 
Flexible Data Modeling: The ability to handle complex structures
provides flexibility in data modeling, accommodating a wide
range of time-series use cases. CrateDB supports dynamic
schemas that allow for the incorporation of new and complex
data types without the need for extensive database redesign. 
Efficient Data Analysis: With database capability to handle
complex types, users can perform more sophisticated analytics,
leading to deeper insights from time-series data. For instance, in
CrateDB, you can store time-series data (like sensor readings)
along with metadata (like sensor location, type, or other
attributes). This metadata provides context to the raw time-series
data, enabling more complex queries and analyses. You can
query not just based on time, but also using these metadata
attributes, allowing for richer data interpretation. 

6. What are the advantages of supporting
complex data types and structures 
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Limited Functionality for General-Purpose Use: Time-series
databases are often specialized, which can limit their use for non-
time-series data. If your use case requires combining time-series
with non-time-series data, the database solution should combine
capabilities of a traditional SQL database with the advantages of
a NoSQL solution, offering flexibility to store various data types. 
Complexity in Non-Time-Based Queries: Time-series databases
are optimized for time-stamped data. This optimization often
leads to challenges when dealing with queries that don't primarily
involve time as a key parameter. Such queries might include
aggregations based on other attributes or joins with non-time-
series tables. CrateDB on the other hand can efficiently process
a wide range of query types, not just those based on time-series
data. This includes handling joins, subqueries, and other complex
SQL operations that are typically challenging for a standard time-
series database. 
Limited Historical Data Analysis: Some time-series databases
pre-aggregate data for storage efficiency, limiting detailed
historical analysis. CrateDB avoids this issue by allowing storage
of raw data alongside aggregates, enabling comprehensive real-
time and historical analysis without losing granularity. offering a
more comprehensive view of data over time. 

 

7. What are the downsides of specialized
time-series databases? 
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Time-series databases are designed for high-speed data ingestion.
CrateDB achieves this through its distributed architecture, which
allows for parallel data writes across multiple nodes, significantly
speeding up the data ingestion process. For read operations, time-
series databases often use specialized indexing strategies. 

CrateDB utilizes columnar storage for efficient querying, especially
for time-based aggregations and analytics, which is more efficient for
read-heavy workloads typical in time-series data analysis compared
to traditional row-based storage.  

8. How do time-series databases optimize for
read and write operations compared to
traditional databases?  
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Learn More 

CrateDB is an open source, 
multi-model, and distributed SQL database

that offers high performance, scalability 
and flexibility.

https://cratedb.com/solutions/time-series-database
https://cratedb.com/solutions/time-series-database

