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Putting information in XBRL form means that 
content (facts, taxonomies, reports (instance 

documents)) is available as “atomic” 
components – at the lowest level of detail 

What does “structuring” content 
in data standards really mean?



XBRL content can be disaggregated or 
aggregated however the data consumer wants

XBRL content can be queried, extracted and 
consumed automatically

What does “structuring” content 
in data standards really mean?



Components of Instance
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FACT
500

Concept
Cash

Time Period
2019

Reporting 
Entity

Decimals
thousands

Dimensions



Components of an XBRL Report
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XBRL Report
Microsoft’s 2019 10-K

Calculations
A + B = C

Presentation –
hierarchy

Labels 

Dimensional 
relationships 

(tables) 

Values

Instance MSFT Taxonomy

This includes any 

concepts that are 

specific to MSFT



Components of a Taxonomy
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TAXONOMY

Core Concepts
Organizing 
Concepts

Defining 
Concepts

Relationships

Cash
Net Income

Revenue
Assets

Groups
Abstracts 

Entry points

Tables 
Members 

Axis 

Calculations 
Presentations 



• Can query the instance

– E.g. What is the value of Assets for fiscal year 2020 for MSFT?

• Can query the MSFT taxonomy (Company taxonomy)

– E.g. What concepts are included in the calculation of Assets for MSFT

• Can query the Base taxonomy.

– E.g. What Investing CF are used in the US GAAP

• Can query across multiple instances.

– E.g. What is quarterly revenue for MSFT for the last 10 years

What can be queried?



What is the value of Assets for fiscal year 2020 for MSFT?

• API parameters
– concept.local-name = Assets

– period.fiscal-year = 2020

– entity.cik = 0000789019

– period.fiscal-period = Y

– fact.ultimus-index = 1

– dimensions.count = 0

– fields = fact.numerical-value 

• API Call
https://api.xbrl.us/api/v1/fact/search?concept.local-name=Assets&period.fiscal-
year=2020&entity.cik=0000789019&period.fiscal-period=Y&fact.ultimus-
index=1&dimensions.count=0&fields=fact.numerical-value

Query via the API



What is the value of Assets for fiscal year 2020 for MSFT?

Query via the API



• SQL Parameters

element_local_name = 'Assets'

fiscal_period = 'Y'

fiscal_year = 2020

dimension_count = 0

ultimus_index = 1

entity_code = '0000789019'

• Query
select effective_value

from fact

join report ON report.report_id = 
fact.accession_id

join entity ON entity.entity_id = 
report.entity_id

where element_local_name = 'Assets'

and fiscal_period = 'Y'

and fiscal_year = 2020

and dimension_count = 0

and ultimus_index = 1

and entity_code = '0000789019'

What is the value of Assets for fiscal year 2020 for MSFT?

Query via Database
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What is the value of Assets for fiscal year 2020 for MSFT?

Query via the Database



What is the value of Assets for fiscal year 2020 for MSFT?

• Xule parameters
– concept = Assets

– Period = date(2020-06-30)

– entity.id = 0000789019

– dimensions.count = []

• XULE expression
[@concept=Assets @period=date('2020-06-30') @entity.id = '0000789019']

Query via XULE



What is the value of Assets for fiscal year 2020 for MSFT?

Query via XULE



What concepts are included in the calculation of Assets for MSFT?

• API parameters
– dts.id = 417093

– network.id = 47844486

• API Call
https://api.xbrl.us/api/v1/relationship/tree/search?
format=flat&dts.id=417093&network.id=47844486&fields=relationship.source-
name,relationship.target-name,relationship.weight,relationship.tree-
sequence,relationship.tree-depth

Query via the API



What is the value of Assets for fiscal year 2020 for MSFT?

Query via the API



• SQL Parameters

element_local_name = 'Assets'

network.id=47844486 

fiscal_year = 2020

dimension_count = 0

ultimus_index = 1

entity_code = '0000789019'

• Query
select qname.local_name

from
descendant_get_network_relationships('
Assets’, 12 , 47844486) assets_desc

JOIN element 

ON element.element_id = 
assets_desc.to_element_id

join qname

ON qname.qname_id = 
element.qname_id

order by tree_sequence

What is the value of Assets for fiscal year 2020 for MSFT?

Query via Database
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What is the value of Assets for fiscal year 2020 for MSFT?

Query via the Database



What concepts are included in the calculation of Assets for MSFT?

• Xule parameters
– concept = Assets

• XULE expression
navigate summation-item descendants from Assets returns set (target-name)

Query via XULE



What is the value of Assets for fiscal year 2020 for MSFT?

Query via XULE



Query Comparison

Query Type API Database XULE

Data from a specific 
instance

Good Good Good

Data from a company 
specific taxonomy

Requires multiple calls. 
Get entire tree. Cannot 
do recursion down a path

Need to identify the 
networks where the 
element appears. Limited 
network navigation

Only requires the 
element name and 
returns only the data 
requested. Many options 
to navigate networks

Network data from a 
published taxonomy

Same as above Same as above Same as above

Data across filings Can query across all 
filings

Can query across all 
filings

Can only query a single 
filing at a time

Aggregation across 
multiple filings

Have to download data 
and do aggregation

Can calculate aggregated 
data

Can only do aggregation 
and calculations on a 
single filing



Query via XULE

• XULE

– Validation rules

– Data Normalization

– Analytics on a single filing

– Alternative Renderings

• Database

– Aggregated and grouped data

– Queries across multiple data sets and custom data analytics

• API

– used in applications

– Fast access to data

– Allows integration into other data analytical tools
• Excel, Google Sheets, Jupyter Notebook, R, etc.



Xule

• http://xule.org

API

• https://xbrlus.github.io/xbrl-api/

Database

• https://xbrl.us/home/use/filings-database/

Documentation

http://xule.org/

