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Patterns are important to information technology professionals.  Recognizing and leveraging patterns 

helps software engineers1 create software and to make software easier2 to use.  A pattern language3 is  

a method of describing good design practices within some domain of expertise. Patterns allow for 

problems to be solved with elegance and grace.  Patterns are precise and empirically verifiable.  Patterns 

can be used to make things that are complex significantly simpler to use. 

Blocks, slots, templates, and exemplars are all types of patterns and enable the leverage of even more 

patterns. 

Understanding the notion of a block and a slot 

Think of a financial report not as one big thing, but rather as thousands and thousands of much smaller 

pieces4.  Reports can be broken down into pieces or report fragments, or I call them components.  A 

component is simply a set of reported facts that tend to be cohesive and share a certain common nature 

and therefore go together.   

I just made up the term component.  By giving each type of piece a name, the pieces can be referred to.   

The different types of pieces are related to other types of pieces in clear, consistent, logically coherent, 

and unambiguous ways5.  Imagine the lowest common component that is used to work with some set of 

information reported in a financial report.  I call that structure a “block”6. 

A block is a part of a report component that participates in the same concept arrangement pattern7.  A 

roll up, roll forward, adjustment, and hierarchy are all types of concept arrangement patterns. Every 

XBRL-based public company financial report is essentially a set of blocks. I estimate that there are about 

754,430 blocks in the set of reports that I analyzed.  16% are roll ups, 5% are roll forwards, 24% are 

hierarchies, and 54% are text blocks. 

                                                           
1
 Using Patterns to Define a Software Solution, https://msdn.microsoft.com/en-us/library/bb190165.aspx  

2
 See sections 4 Patterns, 4.1 Simple Patterns, 4.2 Merging Patterns, http://ceur-ws.org/Vol-1299/paper1.pdf  

3
 Pattern language, http://en.wikipedia.org/wiki/Pattern_language  

4
 See Analysis of 6,751 XBRL-based Public Company 10-Ks Submitted to SEC, 

http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C28.pdf  
5
 See Understanding Basic Mechanics of a Digital Financial Report, 

http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C05.pdf  
6
 See Section 5.7 Notion of Block, 

http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-
C05.pdf#page=5  
7
 See page 11, http://www.xbrlsite.com/2015/Analysis/AnalysisSummary2014_PiecesOfReoprt.pdf#page=11  

https://msdn.microsoft.com/en-us/library/bb190165.aspx
http://ceur-ws.org/Vol-1299/paper1.pdf
http://en.wikipedia.org/wiki/Pattern_language
http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C28.pdf
http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C05.pdf
http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C05.pdf#page=5
http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C05.pdf#page=5
http://www.xbrlsite.com/2015/Analysis/AnalysisSummary2014_PiecesOfReoprt.pdf#page=11
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Blocks have something called a “slot”8.  A slot is simply the idea of an allotted place where something 

can be logically and sensibly placed in the block. 

Blocks and slots are in no way random.  Blocks are used to represent information that is disclosed in a 

financial report in consistent ways, patterns.  Balance sheets and the other primary financial statements 

are made up of blocks, long-term debt maturities disclosure and other disclosures are made up of 

blocks.  As I pointed out, blocks have very specific relations patterns: roll up, or roll forward, text block, 

or adjustment.  Blocks are related to other blocks in very specific ways.  Here is an example of a block: 

 

You cannot add a second total to a roll up as a roll up has only one total.  It would not make logical sense 

to add a second total to a roll up.  It does make sense to add an entirely new period characteristic. 

If you are a professional accountant you understand how information is related, there are many, many 

things you can imply from understanding the block related to this specific block and relative to other 

blocks which might exist within a financial report. 

Below is a slightly more complex block.  The block below is made up of two roll ups and has a whole-part 

relation which semantically is really similar to a roll up.  Professional accountants understand that the 

disclosure below both “foots” and “cross casts”: 

                                                           
8
 See section 5.5. Understanding the notion of slot or opening, 

http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-
C05.pdf#page=3  

http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C05.pdf#page=3
http://www.xbrlsite.com/DigitalFinancialReporting/Book2015/DigitalFinancialReporting-2015-04-29-C05.pdf#page=3
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Imagine being able to articulate all the things that professional accountants imply when they look at 

such information in a form that is explicitly understandable by a machine such as a computer. 

Understanding pattern languages 

Scratch9 is a software application created by MIT which is used to teach concepts of programming to 

elementary and middle school students.  The application allows users to program complex animations. 

The important notion which is shown by Scratch is that of “building blocks”.  The building block are 

interconnected in only appropriate ways; inappropriate interconnections are not allowed because they 

are not logical.  The software manages what is logical and what is not based on rules that the software 

application understands, rules that are expressed in machine-readable terms. 

The logical interconnections of pieces can be thought of as a pattern language, a way of describing how 

one thing interacts with another thing.  You interact with the application by dragging and dropping 

specific types of objects which provide specific types of functionality and have specific parameters that 

need to be provided.   

This is what the interface of Scratch looks like: 

                                                           
9
 Scratch; to see the application in action watch the video on the upper right hand side, http://scratch.mit.edu/  

http://scratch.mit.edu/
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You have to use your imagination a bit to understand the abstract ideas that let you see how what 

Scratch does can be related to a financial report.  Hopefully, a lot of people can make that leap from 

scratch to digital financial report.  A couple of other examples will help make that mental leap. 

Another tool which is very similar to Scratch is something called Blockly.  Blockly10 is a set of 

programming tools which was created based on work by MIT in creating Scratch. Scratch is one specific 

implementation of the notion of a pattern language.  Blockly is a more generalized idea.  Using Blockly, 

you can create your own pattern language. 

The following is an example of one implementation of Blockly: 

 

                                                           
10

 Blockly, http://xbrl.squarespace.com/journal/2014/7/14/blockly.html  

http://xbrl.squarespace.com/journal/2014/7/14/blockly.html
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Back in 2009 the notion of a “radically tailorable software application11” came to my mind.  What if you 

had an application and that application could be tailored to specific needs using metadata.  I believed 

then, and I still believe, that an application like this would be the killer app that will help accounting 

professionals understand what XBRL truly offers. 

Now, radically tailorable software application does not seem like the correct description.  A better 

description is something that has finite boundaries but within those boundaries, the application is 

tailorable to meet specific needs.  Things work within the finite boundaries, limits exist but so does 

flexibility exactly where you need flexibility and nowhere else.  The application is tailorable within the 

specific finite boundaries.  Those finite boundaries offer leverage. 

The fundamental notion is this:  Business users don’t write the complex rules using complex technical 

syntax and other stuff which they don’t understand which are used to specify the building blocks; 

information technology professionals do that.  Business users interact at the level of using the building 

blocks and only as the building blocks are intended to be used.  Some more skilled business 

professionals do work with the information technology professionals to create the basic building blocks, 

create new building blocks, and to modify building blocks. 

 

Examples of software applications that use these ideas 

One of the closest working applications which show the notion of blocks as it relates to financial 

reporting is The Quantrix modeler.  Quantrix refers to the notion of a block as a “matrix”.  You can see 

tangible examples of how Quantrix works by watching these videos12 and this tutorial13. The following is 

a screen shot of The Quantrix Modeler: 

                                                           
11

 XBRL Killer App: A Radically Tailorable Tool, http://xbrl.squarespace.com/journal/2009/4/30/xbrl-killer-app-a-
radically-tailorable-tool.html  
12

 Quantrix videos, http://www.quantrix.com/Quantrix_Video_Demos.htm  
13

 Quantrix tutorial, http://www.quantrix.com/en/community/videos/2014/08/webinar-quantrix-modeler-
essentials/  

http://xbrl.squarespace.com/journal/2009/4/30/xbrl-killer-app-a-radically-tailorable-tool.html
http://xbrl.squarespace.com/journal/2009/4/30/xbrl-killer-app-a-radically-tailorable-tool.html
http://www.quantrix.com/Quantrix_Video_Demos.htm
http://www.quantrix.com/en/community/videos/2014/08/webinar-quantrix-modeler-essentials/
http://www.quantrix.com/en/community/videos/2014/08/webinar-quantrix-modeler-essentials/
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So a logical question would be, “Why can’t Quantrix simply be used for editing XBRL-based financial 

information?”   

There are three primary reasons why The Quantrix Modeler will not work.  The first reason is that 

Quantrix forces the use of OLAP (Online Analytical Processing).  OLAP handles numbers well, but does 

not support the use of text which is a significant limitation.  OLAP has other significant limitations also14.  

Financial reports have text, particularly within the disclosures. 

                                                           
14

 See Understanding Cell Stores and NOLAP, the Future of the Spreadsheet, 
http://xbrl.squarespace.com/journal/2014/11/14/understanding-cell-stores-and-nolap-the-future-of-the-
spread.html  

http://xbrl.squarespace.com/journal/2014/11/14/understanding-cell-stores-and-nolap-the-future-of-the-spread.html
http://xbrl.squarespace.com/journal/2014/11/14/understanding-cell-stores-and-nolap-the-future-of-the-spread.html
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The second reason that Quantrix will not work is because Quantrix does not support the XBRL technical 

format.  This is less of an issue, one could simply map from the Qunatrix syntax to the XBRL syntax.  But, 

given the first limitation, this second imitation cannot be overcome.   

Third and most importantly, Quantrix will not work because Quantrix does not understand the 

semantics of a financial report.  Quantrix understands what a roll up is (i.e. they call it a calculation).  But 

Quantrix does not understand what a roll forward is, what an adjustment is, what a disclosure is, what 

disclosures are required, and other important financial report semantics. 

Quantrix could perhaps be modified to overcome each of these limitations, but at this point it is not a 

workable solution. 

Another software product for working with digital financial reports is the XBRL Cloud Viewer15.  The 

screen shot below shows the balance sheet of a public company 10-K in the XBRL Cloud Viewer 

application16. 

 
                                                           
15

 You can use the XBRL Cloud Viewer to look at any financial report submitted by a public company to the SEC 
here on the XBRL Cloud EDGAR Dashboard, simply press the “Viewer” button in the column “Interactive Reviewer”, 
https://edgardashboard.xbrlcloud.com/edgar-dashboard/   
16

 You can get to this screen by clicking on this link which will take you to the specific report and the specific 
section of that report, 
https://edgardashboard.xbrlcloud.com/flex/viewer/XBRLViewer.html#table=xbrl%3AimpliedTable&instance=http
%3A%2F%2Fwww.sec.gov%2FArchives%2Fedgar%2Fdata%2F9389%2F000110465915036329%2Fbll-
20150331.xml&network=http%3A%2F%2Fwww.ball.com%2Frole%2FStatementUnauditedCondensedConsolidated
BalanceSheets  

https://edgardashboard.xbrlcloud.com/edgar-dashboard/
https://edgardashboard.xbrlcloud.com/flex/viewer/XBRLViewer.html#table=xbrl%3AimpliedTable&instance=http%3A%2F%2Fwww.sec.gov%2FArchives%2Fedgar%2Fdata%2F9389%2F000110465915036329%2Fbll-20150331.xml&network=http%3A%2F%2Fwww.ball.com%2Frole%2FStatementUnauditedCondensedConsolidatedBalanceSheets
https://edgardashboard.xbrlcloud.com/flex/viewer/XBRLViewer.html#table=xbrl%3AimpliedTable&instance=http%3A%2F%2Fwww.sec.gov%2FArchives%2Fedgar%2Fdata%2F9389%2F000110465915036329%2Fbll-20150331.xml&network=http%3A%2F%2Fwww.ball.com%2Frole%2FStatementUnauditedCondensedConsolidatedBalanceSheets
https://edgardashboard.xbrlcloud.com/flex/viewer/XBRLViewer.html#table=xbrl%3AimpliedTable&instance=http%3A%2F%2Fwww.sec.gov%2FArchives%2Fedgar%2Fdata%2F9389%2F000110465915036329%2Fbll-20150331.xml&network=http%3A%2F%2Fwww.ball.com%2Frole%2FStatementUnauditedCondensedConsolidatedBalanceSheets
https://edgardashboard.xbrlcloud.com/flex/viewer/XBRLViewer.html#table=xbrl%3AimpliedTable&instance=http%3A%2F%2Fwww.sec.gov%2FArchives%2Fedgar%2Fdata%2F9389%2F000110465915036329%2Fbll-20150331.xml&network=http%3A%2F%2Fwww.ball.com%2Frole%2FStatementUnauditedCondensedConsolidatedBalanceSheets
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While the XBRL Cloud viewer does understand the XBRL technical syntax and it can load any digital 

financial report of any company, it also has limitations.  First, it is only a viewer and cannot be used to 

create a financial report.  Second, while the XBRL Cloud viewer does understand some semantics of a 

financial report, it does not understand remotely enough semantics to help professional accountants 

create these reports correctly. 

If you take a close look at the report above, you will notice that there are no single and double 

underscores on concept such as “Total assets” or “Total current liabilities”. This is because the reporting 

entity did not include the roll up computations (i.e. the XBRL calculation relations) for the balance sheet. 

Because the machine-readable business rules are not provided, the application cannot help the user 

make use of the business report. 

Contrast that to business rules which are provided. Consider the following screen shot of the same 

report:

  

The user of the application clicks on the report element “Total assets”, and a list of the three places 

where that concept is used within the financial report appears on the screen.  The user of the 

application can simply click on any of those three report components and then the software application 

can navigate to that specific report component and precisely to that same concept in the report.  This is 

because the software does understand those business semantics. 

XBRL Cloud likewise could perhaps be modified to support editing and to make the application 

understand financial report semantics significantly better. 



9 
 

Current state of software 

While either The Quantrix Modeler or the XBRL Cloud Viewer might be modified to support the 

functionally necessary for working with a financial report, the primary point of pointing out that 

software is to get you to understand the notion of blocks and patterns.  But suppose that you 

understood this notion, what exactly would software need to be able to do to create financial reports 

successfully?  More importantly, does any software exist that actually fills that need? 

While individual software applications can be used to see and understand the possibilities offered by 

making use of the structured nature of XBRL-based digital financial reports; no single software vendor 

has pieced together the appropriate functionality necessary to make digital financial reports easy 

enough for professional accountants to create and with a high enough quality level to be usable by 

analysts. 

It is easy enough to understand when professional accountants are being successful. Below is an analysis 

of 6,674 financial reports of public companies which were submitted to the SEC in the XBRL format.  The 

analysis tests approximately 50 business rules.  Each public company financial report should be 

consistent with the description of the business rule.  However, for all public company financial reports, 

the average report has 2.8 inconsistencies with the set of approximately 50 rules.  Different software 

vendors to better or worse at conforming to these basic quality checks to see if reports are correctly 

created. 
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Every one of these consistency checks can be enforced using machine-readable business rules.  The SEC 

could force 100% conformance to this set of rules by simply testing these same business rules prior to 

the acceptance of any public company financial report which is submitted to the SEC.  Likewise, any 

software vendor could test consistency to these business rules and therefore create 100% correct 

financial reports per these 50 basic business rules. 

And so, that is what is necessary: Software must at a minimum be able to allow a professional 

accountant to easily create a financial report which passes 100% of these minimal consistency checks to 

see if the financial report is fundamentally correct. 

While this basic set of 50 business rules is not sufficient for making sure that every business rule in every 

public company financial report is correct.  There are thousands and thousands of such rules.  However, 

demonstrating consistency to the 50 basic business rules shows that one is on the correct path toward 

enabling professional accountants to successfully create high-quality digital financial reports.  Once on 

that path, all that is necessary is to create more machine-readable business rules and therefore 

automatable consistency checks. 

 

Disclosures are combinations of blocks 

A financial disclosure, every financial disclosure, is a set of one or more blocks. Consider the set of 

disclosures below17: 

 

                                                           
17

 You can see this online here, http://www.xbrlsite.com/LinkedData/Exemplars/Topics.aspx  

http://www.xbrlsite.com/LinkedData/Exemplars/Topics.aspx


11 
 

Imagine every disclosure (there are about between 1000 and 2000 most likely) having templates which 

are glued together using business rules and the ideal of blocks and slots.  Accounting professionals don’t 

deal with the XBRL technical syntax at all, ever.  They deal with things they understand.  Computers hide 

the technical syntax from these accounting professionals, the computers make sure everything ticks and 

ties, cross casts and foots properly.  Accounting professionals interact with the pieces of a block.  What 

can be added to this block below?  Add a new period.  Add a new line item.  The interface allows that.  

Even better, software could import information from some existing system which contains the 

disclosure information and the professional accountant simply reviews the disclosure18. 

 

Imagine how useful that functionally is to professional accountants.  Nothing looks scary or technical at 

all.   

Computers do what they do best, mindless, repetitive tasks.  That frees the accounting professionals to 

focus on what they do best, exercising professional judgment, something that a computer will never be 

able to do. 

 

Disclosure or Reporting Templates 

Imagine a set of disclosure templates19.  Each template is pre-configured and otherwise wired together 

correctly.  Imagine that a template existed for every possible disclosure.  Reporting entities can add 

additional information which they might choose to report to the disclosure template as they see fit.  

However, they cannot break the template because the software will not let them break the disclosure 

template.  The template also does as much as possible to make sure the reporting entity is conforming 

to disclosure requirements, thus reducing the possibility of nonconformance.  Computers will never be 

able to reduce the risk of nonconformance to zero because computers will never be able to verify all 

information. However, they can enable the automated verification of much more than they are being 

utilized for today. 
                                                           
18

 See the entire financial report prototype here, 
http://www.xbrlsite.com/DigitalFinancialReporting/ReferenceImplementation/2013-05-15/evidence-
package_New/index.html#Rendering-InventoryComponents-abc_InventoryComponentsTable.html  
19

 Here is a set of disclosure templates for US GAAP, http://www.xbrlsite.com/2013/ReportingTemplates/2013-05-
15/TemplateIndex/index.html  

http://www.xbrlsite.com/DigitalFinancialReporting/ReferenceImplementation/2013-05-15/evidence-package_New/index.html#Rendering-InventoryComponents-abc_InventoryComponentsTable.html
http://www.xbrlsite.com/DigitalFinancialReporting/ReferenceImplementation/2013-05-15/evidence-package_New/index.html#Rendering-InventoryComponents-abc_InventoryComponentsTable.html
http://www.xbrlsite.com/2013/ReportingTemplates/2013-05-15/TemplateIndex/index.html
http://www.xbrlsite.com/2013/ReportingTemplates/2013-05-15/TemplateIndex/index.html
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Exemplars are disclosure templates from actual public company financial reports 

Imagine an entire library of high-quality disclosure templates at the tip of your fingers20. That is what the 

SEC EDGAR system is.  Public company disclosures created by professional accountants and submitted to 

the SEC, all publically available free of charge.  Imagine being able to leverage how other accountants 

interpret the accounting rules and using that as input into your process of creating disclosures.  I refer to 

these public company disclosures available on the EDGAR system as exemplars. 

This is very similar to one of the top selling products of the AICPA, U.S. GAAP Financial Statements - Best 

Practices in Presentation and Disclosure21 (was called Accounting Trends and Techniques).  However, 

there are some very important differences.  Accounting Trends and Techniques has about 600 reporting 

entities; the SEC disclosure library has every reporting entity, every industry or accounting activity. 

                                                           
20

 Disclosure template library example, 
http://www.xbrlsite.com/LinkedData/Exemplars/Exemplars3.aspx?DisclosureObjectName=UnrealizedGainLossonI
nvestments  
21

 U.S. GAAP Financial Statements - Best Practices in Presentation and Disclosure, 
http://www.cpa2biz.com/AST/AICPA_CPA2BIZ_Specials/Bestsellers/Bestsellers_Publications/PRDOVR~PC-
009894/PC-009894.jsp?selectedFormat=Paperback  

http://www.xbrlsite.com/LinkedData/Exemplars/Exemplars3.aspx?DisclosureObjectName=UnrealizedGainLossonInvestments
http://www.xbrlsite.com/LinkedData/Exemplars/Exemplars3.aspx?DisclosureObjectName=UnrealizedGainLossonInvestments
http://www.cpa2biz.com/AST/AICPA_CPA2BIZ_Specials/Bestsellers/Bestsellers_Publications/PRDOVR~PC-009894/PC-009894.jsp?selectedFormat=Paperback
http://www.cpa2biz.com/AST/AICPA_CPA2BIZ_Specials/Bestsellers/Bestsellers_Publications/PRDOVR~PC-009894/PC-009894.jsp?selectedFormat=Paperback
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These exemplars are readable by humans, but more importantly they are also readable by machines 

such as computers.  The exemplars can be imported directly into your financial report and then you can 

copy, paste, and adjust the publically available examples specifically to your exact needs. 

Accountants have an entire library of disclosures available to them22 which is readable by humans and 

also machine-readable.  This process is used today be professional accountants, it is just harder. 

 

                                                           
22

 Disclosure library, http://www.xbrlsite.com/2015/fro/us-gaap/html/Disclosures/Detail/index.html  

http://www.xbrlsite.com/2015/fro/us-gaap/html/Disclosures/Detail/index.html
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An interface within a financial report creation tool might be similar to how common software 

applications such as Microsoft Visio lets its users select templates by category of template.  In the case 

of a financial report creation tool, the templates would be perhaps be organized by industry sector or 

accounting activity, type of legal entity (corporation or partnership), or other such organization 

approach. 

 

Conclusion 

Creating XBRL-based public company financial reports can be not only efficient, the idea is that digital 

financial reporting could be less costly that current approaches to creating a financial report, take far 

less time to create than current processes, and the quality of financial reports would increase.  No 

private company would ever sign up for what public companies have to go through to report digitally to 

the SEC.  But imagine is costs could be reduced, reports could be created in less time, and the quality of 

financial reports is better: why would a private company not desire to make use of that application?  

They never even have to press the “Save as XBRL…” button. 

This is what financial reporting will become.  Simple and elegant; an improvement over current 

processes.  The work practices of professional accountants would change23. 

                                                           
23

 Digital Financial Reporting Will Change Accounting Work Practices, 
http://xbrl.squarespace.com/journal/2014/3/20/digital-financial-reporting-will-change-accounting-work-prac.html  

http://xbrl.squarespace.com/journal/2014/3/20/digital-financial-reporting-will-change-accounting-work-prac.html

