
Software
Intelligence Platform

Kuscos is a software intelligence platform for development 
teams, managers and executives, providing a range of 
analysis tools and reports that equip and empower teams 
to develop with increasing productivity and quality. 
It delivers key information regarding source code modules 
and team members, from design documentation to 
dependencies, duplicate code and quality rule violations. 
It also provides oversight of team activities, from repository 
commits to issues resolved.
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INTRODUCTION

The Standish Group research shows a staggering 31.1% of projects will be cancelled 
before they ever get completed. Further results indicate 52.7% of projects will cost 

189% of their original estimates.

In 2004, the average rate of success in software development (a 40+ year-old 
industry) has risen to only 34% project.

The Standish Group Chaos Report 1995

The Standish Group Chaos Report 2014.
www.standishgroup.com

The significant cost of canceled, failed or overrun software development projects cannot be 
underestimated. According to the Standish Group, the probability of projects coming in on time and on 
budget actually decreases for larger companies. Therefore, one may conclude that there are lessons yet to 
be learned and improvements still to be made to software development practices.

IMPROVING DEVELOPMENT

The evolution of software development processes has seen the increasing adoption of agile processes, 
where software is “grown” rather than “developed” through quick releases, a more efficient feedback 
cycle and the necessity to trust the development team to get on with the job. Despite perceived 
improvement, research from the Standish Group suggests that there is still quite some distance to go 
to achieve maturity. As various improvements are tested though, there remains the general need to 
empower developers to get on with their jobs by providing the right information they need at the right 
time. Managers need to be able to deploy their resources effectively. Executives need to have adequate 
oversight of all projects to continually review how well they are performing. Information is key. Process 
improvement can only be confirmed if it has been adequately measured and tested. Metrics play a 
significant role in this but are often underused as luxury items for teams, a distant second to getting the 
job done. If companies are serious about improving development practices, they need to look beyond 
“getting the job done” and start looking at the information they have, the information they need and how 
to get it efficiently.

IMPROVING KNOWLEDGE

Although today’s software development landscape involves a lots of new developments, there is an 
increasing need to address projects in which older systems are undergoing rejuvenation or renewal, 
through additional developments of new functionality, rewriting or reengineering.  Such legacy systems are 
not always native to the organisation, but can be acquired through sale or company merger/acquisition. In 
these situations, where new development (e.g. merging two or more systems) is required, the risk is that 
ownership of knowledge is not often transferred in the same way that functionality is. In particular, legacy 



4

systems are renown for inadequate documentation that empowers development managers to adequately 
plan and execute maintenance and new development cycles. 

Following Gartner’s research into code conversion , one would logically assume that the average developer 
is not the reason for such a project to take excessive time. It can be relatively easy to acquire basic 
understanding of what code is doing in almost any language, and it is relatively easy to write something 
similar in the target language. Therefore, the problem must lie further than the code text itself and more 
on how modules connect, depend and impact each other. 

So we now identify two problems that need addressing:

•  What information is needed to help understand the dynamics of a software development process, that 
can be gathered easily, analysed effectively and lead to improved management of projects?

•  How can team knowledge and understanding of existing systems be improved such that risks are 
addressed appropriately, decisions are made effectively and development can become more efficient?

HOW KUSCOS FITS

Kuscos is the solution to both of these situations. We call it a software intelligence platform; just as 
business intelligence provides the understanding that underpins operational and strategic decisions, so 
Kuscos provides the understanding that underpins development decisions. Kuscos helps you understand 
your software from design to key metrics to dependencies and on to quality and team involvement. 

Kuscos is a platform, not just a tool. It sits alongside your development environment via a number of 
integrations to existing systems, with support for many software languages in the one system. It brings 
together a number of tools and is customizable for what you want to achieve. It helps designers and 
architects by analyzing software artefacts to report on design, interactions, complexities, dependencies 
and various other pieces of essential information. It helps developers by automatically checking their 
code has met the correct standards. It monitors team contributions to projects to help project managers 
understand how to best deploy and develop their own staff. It helps managers and directors by producing 
visual reports and Key Performance Indicators, tracking progress over time and helping to identify the 
biggest potential risks. It helps executives benchmark projects and provide estimations for the future 
performance of their development teams or divisions. 

Kuscos is more than a just an inspection tool. Its purpose is to build knowledge in systems and processes, 
designed to empower all contributors to the development process, helping them to understand more and 
do better. 

In this paper, we take a look at some of the key challenges in software development that Kuscos 
addresses. We present how Kuscos is deployed and how it functions; analysing software artefacts and then 
presenting the results to the user.
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KEY CHALLENGES

At the beginning of this paper, we introduced inspection as an expensive means to process improvement. 
We also discussed the need for tools to help understand software for which little or no documentation 
exists. We now consider those situations in the light of a modern development environment and identify 
the key challenges development teams face. 

PROCESS IMPROVEMENT

Software process improvement methods have long been adopted in order to achieve the ultimate goal 
of better results. “Better” meaning software that is delivered on time, bug-free and meets the minimum 
client’s requirements, each of which contributes towards the Return on Investment (ROI). But we also 
recognise that “better” does not simply refer to the final delivery of software, but also the ongoing 
maintenance process. Software that is functionally and qualitatively correct but is written poorly will not 
necessarily be viewed as a good investment by the client. Therefore, the way in which software is designed, 
written, developed, tested and deployed also contributes to process improvement.

Inspection methods are occasionally employed as part of process improvement, but these appear to be 
reserved for those companies that can afford the time and cost, yet they do not appear to yield significant 
benefit.  It is not unreasonable either to expect development managers, particular those following agile 
processes, to ignore inspections in favour of trusting the team and focussing on priority 1 issues. 

Agile processes are being adopted in almost every software development environment, understanding 
that the key principles of agile development generally lead to more efficient and effective development 
projects. Customers now are expecting to see early ideas rather than just staged releases because it 
inspires confidence in the journey when the destination is not always firmly set. Adaptability is an absolute 
must; development teams must be flexible in their approach and responsive to change requests, no 
matter how significant.  

Relationships are critical – between clients and the development team and most certainly within these 
development teams.  But the biggest challenge of all is enabling development processes and teams to 
evolve naturally and easily, learning from the past and setting suitable goals for the future. The only way 
this can be done effectively and efficiently is by providing the right people with the right information at the 
right time. Trust in teams must not be accompanied by naivety – process metrics are just as important to 
teams as they are to their managers given they share common goals. 

It is thus important to recognize that in order for improvements to be implemented, tested and approved, 
they must first be measured and measured correctly. Measures, or metrics as they are more commonly 
known, are performance indicators. Combined logically, they help give an understanding of the process 
at different stages. However, it would be hard to imagine a team of people sitting down to measure their 
own system – that is only likely when suitable tools exist to enable this. Metrics themselves do not provide 
improvement, they help inform process improvement decisions by reporting back the impact of such 
changes. They also help predict the outcome of changes and thus provide risk mitigation.

In providing software intelligence, Kuscos provides information that teams can quickly respond to, 
adapting their practices and redeploying personnel to meet the unique needs of each project. Agile 
processes can only be implemented effectively if the correct information is available at the right time. 

HETEROGENEOUS TECHNOLOGIES AND ENVIRONMENTS

Information gathered from development projects often varies depending on the systems, tools and 
languages used. Many different code repositories and issue tracking systems are available and can be 
integrated with external tools, but code analysis is often language-specific. Even when the same kind of 
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analysis is being carried out on different languages, separate tools are required. The consequence of this 
is that information is presented inconsistently and incompatibly – no set of projects using heterogeneous 
technologies and tools can be evaluated as a single set. 

Kuscos addresses this problem by providing true language-independent code analysis tools and a single 
reporting platform for all projects. Source code objects are firstly parsed into a semantic model from 
where analysis is carried out. The semantic model retains all necessary information from the source code 
in order to provide comprehensive analysis reports.

Kuscos also understands that some languages will have intricacies that distinguish them from others 
and therefore it is possible to include language-specific analysis tools as required. For example, code 
certification rules for Java will not be applicable to COBOL.

TRACKING PROGRESS

Often, seeing historical trends enables accurate predictions of future projects. Identifying risks regarding 
critical modules, team development patterns and frequently raised issues means that teams can be better 
prepared for each new project that they engage with. 

The identification of Key Performance Indicators is key to this – goals provide a target for teams to work to, 
so becoming imperative for continuous improvement. 

The application of analysis tools over a period of time to a variety of projects also enables managers and 
executives to track overall company and department performance. They provide crucial information to 
identify the key issues that need addressing now as well as those issues most likely to resurface in the future. 

A team perspective detailing performance from different team members contributes important knowledge 
towards continual professional development; enabling managers to discern who to invest the most training 
in, who will be ready for the next promotion and who is potentially holding the rest of the team back. It also 
helps understand how team members are currently deployed, which can often be different to what was 
originally intended. 

EQUIPPING AND EMPOWERING TEAM

Agile processes are based on principles that include self-organizing teams of motivated individuals that 
should be trusted to get on with their jobs. This doesn’t mean they cannot be helped – equipping them 
with the right tools and empowering them to make effective changes can lead to significant productivity 
and quality improvements, all with less oversight and supervision than might be otherwise expected. 

One of the key challenges that enterprise teams face today is how to unlock the full potential of their team. 
Each developer is different, and deployed correctly could lead to significant productivity improvements. 
Conversely developers deployed incorrectly will slow the development process and lead to numerous 
project difficulties. So, in providing information about team activity, including commits, issues resolved and 
modules frequently worked on, project managers are able to easily identify each team member’s personal 
activity profile and assign work to them accordingly. This information also helps provide a basis for a 
continuing professional development roadmap that will be an investment in developers and gain a greater 
return for the team in future projects. 
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KUSCOS APPROACH

Kuscos is a software intelligence platform for development teams, providing a significant range of 
analysis reports that equips and empowers teams to develop with increasing productivity and quality. It 
delivers key information regarding source code and team members, from code design documentation to 
dependencies, duplicate code and quality rule violations. 

In this section, we explore what Kuscos offers and how it delivers the right information in the right way. 

WHO IS IT FOR?

The capacity for Kuscos to deliver information about existing systems and processes means that it can be 
used by almost any company carrying our software development. We do though expect that the following 
categories of organisation would likely benefit far more.

ENTERPRISES & SYSTEM INTEGRATORS

Companies with a number of development teams, seeking a means to monitoring progress across 
multiple projects will benefit from the oversight of information that Kuscos provides. Metrics will enable 
projects to be measured against another, in order to determine best practices and key improvements that 
can be tested, confirmed and implemented. 

SIs will often have the added challenge of working with systems they have not developed themselves and 
so they need a mechanism by which they can quickly understand the design, perform impact analysis and 
check dependencies, etc. will be of significant benefit. Kusco’s metrics and dependency analysis processes 
will provide such information.

COMPANIES WITH LEGACY TECHNOLOGIES

As we considered in the introduction, legacy technologies provide a unique challenge to software 
development, considering the ever-reducing pool of resources who are qualified to maintain such systems. 
Documentation is often sparse and so, as with SIs, a means to quickly understanding the system is 
imperative for effective and efficient development. 

SOFTWARE BUYERS

These firms will often outsource the development of software to a third party, whether that is offshoring 
development or not. Although process information is not as important, the understanding that the system 
is being built to agreed specifications is very important. If the contract is for purely building the system 
and not ongoing maintenance, it is even more important to ensure that the system achieves positive 
values for any metrics associated with maintainability. In this situation, the company is not purely buying 
software for its functionality, but also its scope for future development.

SOFTWARE PROVIDERS

Those companies that develop software on a project-by-project basis can benefit in the same way that 
Enterprises do, by oversight of the various projects, processes and implemented changes. Furthermore, 
Kuscos can be used to generate a number of reports to clients, enabling an easy feedback and verification 
method to the contractual relationship.
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MULTI-LANGUAGE SUPPORT

In addressing the key challenge of heterogeneous technologies, Kuscos has been designed to be 
language-independent, as all analysis processes are performed on an abstraction of the target source 
code, which we refer to as the Abstract Syntax Tree. Through this abstraction, Kuscos is able to examine 
more than just the code text itself, but how it all connects. As such, Kuscos supports a wide range of 
languages already, including:

•  Cobol
•  Embedded SQL (DB2) in Cobol
•  JCL
•  SAP ABAP
•  PL/1
•  Java
•  JavaScript
•  PL/SQL

•  T-SQL
•  VB6 (and variations)
•  Delphi
•  Powerbuilder
•  C#
•  VB.NET
•  ASP
•  ASP.NET

Due to Kuscos’ native extensibility, new languages can be supported to follow the same set of analytical 
processes. It is also expected in cases that natural differences between languages will lead to use of 
different analytical processes, e.g. different certification rules will be used for COBOL and C#. 

METHODOLOGY

Kuscos is a software intelligence platform, delivered via SaaS and aligning with your existing environment. 
Projects can be imported by defining the appropriate integrations with existing tools, such as repositories 
(Git, SVN), issue tracking systems (e.g. JIRA), etc. Kuscos results can be accessed through a web portal, 
thus requiring no significant setup investment in hardware or software. 

Snapshots can be scheduled according to need, but typically these are done once per day or week to 
provide an overall progress timeline. As such, when visiting the web portal, you will view the latest snapshot 
of your projects according to the information you want to see the most.  

It is intended that Kuscos reports are a resource that can be regularly referred to. Kuscos is not an 
invasive process that requires suspension of project activities akin to formal code reviews, but a lightweight 
reporting mechanism that enables developers and managers to pull out the information they need, when 
they need it. In that regard, Kuscos is a platform that enables continuous analysis on all projects.

PERSPECTIVES

Kuscos provides a range of visualizations according to the particular type of report that you need to look 
at. Many include graphs and others simply matrices or tables. In this section we introduce each of the 
perspectives that Kuscos offers.



9

ASSET DETAILS

Simply by selecting any given asset within a 
visualization (usually by using the right mouse 
button), you can go straight to the details page for 
that particular artefact. Such details include:

•  Documentation, including design diagrams
•  Source code repository commit records
•  Issues, via integration with such systems as JIRA
•  Key metrics
•  Flow and dependency diagrams

DASHBOARD

The dashboard below (for Morphis’ Foundations library) 
provides an overview of the project in terms of:

•  Code metrics (Top modules by cyclomatic 
complexity and lines of code);

•  Top certification rules applied
•  Top repository commits by user
•  Summary metrics of the full project
•  List of recent snapshots.

From here, users are able to deep dive into specific 
details of metrics, assets or team members. 
Dashboards are available for each perspective and are 
customizable according to what the user wishes to see. 

DEPENDENCIES

Dependency visualizations, typically graphs, are 
available for all sets of artefacts. In the above 
example, the execution dependency relationships 
between a set of classes is shown, with one specific 
set of relations highlighted according to user 
selection (green for outward calls and red for inward 
calls). For complex graphs, this allows a simpler way 
to visualise and understand where and how artefacts 
depend on each other.

The different dependency types available are:

•  Dependencies between packages;
•  CRUD dependencies;
•  Execution flow;
•  Type hierarchy;
•  Operations overridden;
•  Object creation;
•  Forward and backward dependency closures. 

All can be based on individual code artefacts 
or packages / modules, allowing for a highly 
customizable dependency reporting mechanism. 
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CERTIFICATION

Certification refers to the comparison of source 
code against a set of coding rules – code is 
“certified” when it satisfies all rules in a given test. 
Such rules can help eliminate what is often known 
as “bad smells” – poor coding practices that lead 
to decreased levels of understanding, more time 
required for changes and ultimately a higher cost 
for making such changes. 

A certification rule can be synonymous with a 
bad coding practice. Such rules are searched for 
within the source code (at a language-independent 
level ensuring support for multiple languages) 
and, should any rules be identified as present, 
then these represent existing use of bad coding 
practices. The target is therefore to have zero result 
from a certification analysis. 

Certification rules are created in libraries, with 
typically one library per language. It is possible to 
customize such libraries by adding and removing 
your own rules and choosing when to apply each 
of them. Normally though, an analysis by Kuscos 
would compare all artefacts in a repository against 
the available rule libraries. Rules can also be 
tagged into various categories, including security, 
performance, etc. Thus, it is easy for developers 
and managers alike to see that code written 
reaches a minimum quality standard. 

Where certification rules are regularly missed, these 
can be cross-referenced against developers, helping 
to narrow the universe of people who would be likely 
to have made non-compliant modifications. 

Combining certification processes over time also 
provides a picture of evolution: how the software 
has continually improved regarding these coding 
rules. It helps report to senior managers and 
clients, in a visual way, the ongoing improvements 
and progress being made. 

The Certification dashboard also provides a report 
visualization toolbar enabling easy access to all 
available certification results. 

DOCUMENTATION

Kuscos is able to automatically re-document 
software systems, generating design (UML) 
diagrams including class and sequence forms. 
Class diagrams are formed through the analysis of 
variables, routines, functions and dependencies. 
Sequence diagrams are formed through the 
analysis of dependency graphs, with outbound and 
inbound calls. 

Since Kuscos works on an abstract model of the 
code, the re-documentation process is applicable to 
all the languages that Kuscos supports. This means 
that sequence diagrams can now be generated 
automatically - even for COBOL applications. 

Off-the-shelf rule libraries are already available 
for COBOL, Embedded SQL (DB2) in COBOL, 
Java, C# and PL/SQL. It is possible for Kuscos 
users to create their own rule libraries, customize 
existing ones or parameterize rules into different 
configurations, meaning that different levels of 
certification can be carried out at different points of 
the development process.
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METRICS

Software risk is the measure of how costly it is to 
make changes, especially if such changes are not 
done correctly and cause further difficulties. The 
usual equation of risk = probability of incidence 
* impact still holds within software development 
and so while impact cannot easily be reduced, 
likelihood can be addressed. It is done through 
better understanding of software and such 
understanding can be gained from metrics. 

Kuscos’ analysis process generates a wealth 
of different metrics to support managers and 
engineers in understanding their code. For 
example, within Kuscos you can define criteria 
that defines a “critical” module. Such criteria may 
include: high level of complexity, high number 
of dependencies, deep call tree levels and a 
high number of user commits over time. Having 
identified a set of critical modules, managers are 
now aware that changes to such modules must be 
done more carefully than others due to the impact 
they will have on other modules. One could also 
argue that a critical person is someone who looks 

after a critical module and define metrics criteria to 
identify those people. 

Software artefacts can be “measured” in over 50 
available metrics from lines of code to cyclomatic 
or data complexity to depth of call tree and various 
Halstead metrics. The ability to report on metrics 
in a straightforward way helps track the progress of 
the overall project. Metrics help project planning; by 
identifying areas of risk, managers can better deploy 
their resources to mitigate such risks and ensure 
the project remains on the correct scales of time 
and quality. Metrics also help prove the quality of 
software – an essential component for development 
that has been outsourced to a third party. 

Specific examples of how metrics can assist 
are that they contribute towards impact analysis 
prior to refactoring code in order to increase its 
efficiency. Where metrics combine to show areas 
of difficulty, we describe these as code “hotspots”: 
areas of code that need specific additional 
attention prior to modification. 

The current list of metrics available includes:

•  Blocks of Dead Code
•  Class Size
•  Coupling between modules (calls and callers)
•  Coupling Factor
•  Cyclomatic Complexity
•  Data Complexity
•  Depth of call tree
•  Depth of Inheritance Tree
•  GOTOs statements
•  Halstead Difficulty Property
•  Halstead Effort Property

•  Halstead Estimated Length Property
•  Halstead Length Property
•  Halstead Purity ratio of that implementation
•  Halstead Vocabulary Property
•  Halstead Volume Property
•  Index of Code Variance
•  Informational Complexity
•  Informational Fan-In Complexity
•  Informational Fan-In Fan-Out Complexity
•  Informational Fan-Out Complexity
•  Lack of Cohesion in Methods
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CODE MANAGEMENT

The purpose of the code management perspective 
is to give a clear picture of how software has 
evolved over time, applying comparisons between 
metrics gained from different snapshots and 
commits in order to identify those modules which 
have changed the most and those developers who 
are involved.

The combination of understanding which modules 
have changed the most, which users are making the 
most changes and which modules are associated 
with the highest number of issues, contributes 
important information towards project planning: 
such modules will require a greater investment in 
time and ability in order to reduce risk. 

Furthermore, the combination of all of this 
information with time (i.e. when compared to a 
series of snapshots and presented on a timeline) 
gives an insight into the stability of modules and 
their potential to be hotspots. 

Switching to the Management perspective also 
allows for the definition of Key Performance 
Indicators (KPIs) by combining metrics to track 
and measure different aspects of projects and 
progress. Combining KPIs with timeline analysis 
and managers have an effective way of tracking 
improvement in their project performance.

•  Lines of Code
•  Lines of Comments
•  Maintainability Index
•  Method Inheritance Factor
•  Number of Children
•  Number of Connections
•  Number of Critical Modules
•  Number of Database Commands
•  Number of Dead Routines
•  Number of Declared Routines
•  Number of Declared Variables
•  Number of Modules
•  Number of Operations Added by a subclass
•  Number of Operations Overridden
•  Number of Potential Clones
•  Number of Statements

•  Number of Unused Modules
•  Number of Used Predicates
•  Package Instability
•  Polymorphism Factor
•  Response for a Class
•  Source File Lines
•  Source File White Lines
•  Specialization Index
•  Structural Fan-In Complexity
•  Structural Fan-Out Complexity
•  UI Click Events
•  Uninitialized Variables
•  Unused Variables
•  Useless Statements
•  Weighted methods per class
•  Written but not read Variables
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PEOPLE

The people perspective is especially useful for 
managers to see how their development team has 
been deployed and how they are performing. It 
gives an insight into the work they are achieving, 
where they need assistance and where they are 
showing potential for further responsibility. This 
information then becomes very helpful in setting 
any continuing professional development roadmaps. 

Integrations with such systems as JIRA also enable 
managers to look at issue tracking alongside 
current development.
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CONCLUSION

Kuscos exists as a platform of tools to deliver software intelligence: metrics, certification, design recovery, 
re-documentation and team performance in order to help you understand more of the system and make 
better decisions about how to carry out modifications and developments.

Certification helps understand the quality of the written code and helps ensure that code is more easily 
maintainable just from simple factors such as improved understanding.

Metrics help quantify the source modules, in order to discern which modules are the most complex and 
thus require the most investment; which modules need to be addressed and refactored to make them 
simpler and which modules have “hotspots” that need general attention. 

Dependencies help explain how source code modules fit together. They also contribute towards the 
knowledge required for a full impact analysis; i.e. which modules will be affected through modifications to a 
single one. This concern expands to data dependencies (passing data values between modules) and also 
database interaction dependencies (e.g. when schema needs to be modified). 

Asset details provides a wealth of insight into how modules are built. Documentation processes extract 
UML design diagrams that are often missing from older software but still necessary to have a confident 
understanding of the system in question. Commits and issue tracking also enable a closer view of activity 
on particular software modules.

The people and management perspectives give a wider overview as to how well the development project 
is progressing; seeing how teams are being deployed and involved; understanding the time people 
are spending on certain tasks or modules; and the identification and classification of Key Performance 
Indicators provides a straightforward reporting mechanism that demonstrates the progress made.

Kuscos is a system that helps by providing the right information in the right format to the right people at 
the right time. Through its use, productivity will increase, software quality will increase, teams will become 
better managed and the relative cost of ownership will decrease. With Kuscos, enterprise development 
teams can finally reach their potential and maximise their software’s ROI.
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