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Why testing can be so difficult

• EAE and AB Suite makes it easier to build and maintain complex applications
⁃ Often much larger than with COBOL, C#, Java etc

• The user executed untested code
⁃ Typically large number of paths though a unit of code

• The order of statements executed is different to what was expected
⁃ The user did something the developer did not expect

• The user applied a combination of un-tested values
⁃ The user entered data the developer did not expect

• Developers and Users think differently

• A successful test is one that finds a bug
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Typical AB Suite Ispec



Measuring Code Complexity
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Measuring Complexity

• Function of number of paths through code

• More paths equals more test cases

• Things that make testing complex
⁃ Paths

⁃ Readability

⁃ Inputs/Outputs

⁃ Volume of logic

• Popular Measurements
⁃ Industry has a number of popular measurements
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Cyclometric Complexity

•  

Cyclomatic complexity - Wikipedia

https://en.wikipedia.org/wiki/Cyclomatic_complexity
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Cognitive Complexity

• Measures the ‘readability’ of logic to determine how easy it is for another 
developer to understand 
⁃ Ignore structures that allow multiple statements to be readably shorthanded into one 

⁃ Increment (add one) for each break in the linear flow of the code 

⁃ Increment when flow-breaking structures are nested

• The higher the number the less easy to read

• Simple code is easier to read and update
⁃ Less chance of introducing errors
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Cyclometric vs Cognitive 

• Both values have an impact on 
testability

• Each snippet of code shown has a 
Cyclometric Complexity of 4

• Second snippet is easier to read
⁃ First snippet has Cognitive Complexity 

of 7
⁃ Second snippet has Cognitive 

Complexity of 1
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Halstead Complexity – Measure of Cognitive Complexity

Parameter Meaning

n1 Number of unique operators

n2 Number of unique operands

N1 Number of total occurrence of operators

N2 Number of total occurrence of operands

Metric Meaning Mathematical Representation

n Vocabulary

N Size

V Volume

D Difficulty

E Effort

B Errors

T Testing time

Halstead complexity 
measures - 
Wikipedia

https://en.wikipedia.org/wiki/Halstead_complexity_measures
https://en.wikipedia.org/wiki/Halstead_complexity_measures
https://en.wikipedia.org/wiki/Halstead_complexity_measures
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Visual Studio ‘Maintainability’ Index

• Maintainability Index formula
⁃ MAX(0,(171 - 5.2 * ln(Halstead Volume) - 0.23 * (Cyclomatic Complexity) - 16.2

 * ln(Lines of Code))*100 / 171)

• Returns a number between 0 and 100
⁃ Higher numbers equal easier to maintain

•0-9 = Red

•10-19 = Yellow

•20-100 = Green

• Microsoft Visual Studio only calculates maintainability for Microsoft languages
⁃ C#, VB.Net, F#

⁃ Calculate code metrics - Visual Studio (Windows) | Microsoft Docs

https://docs.microsoft.com/en-us/visualstudio/code-quality/code-metrics-values?view=vs-2019
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Component Coupling

• Measures
⁃ How many components are used by a particular component 

⁃ How many other components use a particular component

• High coupling is bad as
⁃ A change in the component may break a referenced component

⁃ A change in a referenced component may break the component
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Function Point Analysis

• Developed by Allan Albrecht from IBM in 1979
⁃ Measures the functionality of the system that is meaningful to users

• Inputs

•Outputs

• Inquiries

• Internal Files

• Interfaces

• Creates a raw number which be used to determine the effort need to create new 
functionality
⁃ Function Points to development effort conversion is site specific

• Matrix can calculate Function Point Count for whole system or any folder
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Function Point Analysis



Identifying Complexity
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Measuring Complexity in Practice

• Described the approaches in theory

• How do we do this in practice?

Model Analysis Tool for Research Investigation and XREF
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Complexity Summary
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System Complexity

• Matrix can calculate complexity for all 
methods in the application

• Can be run at periodic intervals to 
check complexity is decreasing

• Application size may increase but 
complexity should decrease over 
time
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Component Coupling



19© 2021 Unisys Corporation. All rights reserved.     | 

Large Methods equals High Complexity



Repetitions Adds Complexity 
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Programming Mantra

• If you write the same code twice you are doing it wrong

• Make it so simple it can’t go wrong

• So how can Matrix help?
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Identify Common Painted Fields

• Many Ispecs have the same group of fields defined on the painter
⁃ Address

⁃ Name

⁃ Sort code /Account number

⁃ Start/End Date

• In EAE had to paint each group of fields separately

• AB Suite allows a class to have an associated painter definition
⁃ Define common painter definition and logic once

⁃ Add to Ispec definition

⁃ Simplifies testing
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Common Fields
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Common Fields
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Duplicate Code
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Identifying Duplicate Code Patterns

• Highlight the common lines

• Select option to find ‘Find Duplicate 
Source’
⁃ Matrix will perform a ‘fuzzy’ search

⁃ Ignores strings and integers

⁃ Searches for ‘similar’ data items using 
Levenshtein algorithm 
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Duplicate Code



What do I need to test?
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What needs to be tested?

• If I change a method, what calls it?
⁃ Need to find all components which 

invoke this method, directly or indirectly 
⁃ Can be difficult to determine if method 

is nested in other calls

• Matrix can perform ‘reverse call 
stack’ search
⁃ Given a method or list of method 

names can find who calls the method 
recursively 

• Focus testing effort on what needs to 
be tested
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Method Call Stacks
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Graphical View of Method Call Stack



Matrix Futures
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Possible Matrix Futures

• Matrix is constantly evolving/being 
updated
⁃ Most new features are user suggested 

enhancements/updates

• Possible future updates
⁃ Graphical view of Ispec References

⁃ Graphical view of Method call stack

⁃ Automated Documentation Production

⁃ ???
•Let us know what would be useful



Summary
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Summary

• Iterative Measurement is key 
⁃ Are we improving?

• Address the complexity to reduce testing required

• Matrix can help identify complexity
⁃ How do we fix it?



Thank 
You




