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This paper offers a process perspective on designing and implementing dynamic business logic.   
 
Dynamic Decisioning gives business decision makers control over the rules, logic, and 
calculations at the heart of essential operations.  It involves both IT and business users 
(business analysts and other subject matter experts) and results in agile applications that adapt 
to changing business requirements.  Leading research firms like Gartner and Forrester agree 
that enabling business users and giving them a stake in applications that affect them is vital to 
the future of application development.  But getting developers, analysts, and business 
stakeholders excited and on board at the same time can be a difficult proposition.  This 
approach will help find common ground. The process applies to both new development and to 
re-purposing or renewing legacy systems.   
 
This process is called ROAD, for Rules Oriented Architecture and Application Design, 
Development and Deployment.  It is a discipline, an evolving set of best practices for effective 
development of dynamic applications using rule technology.  ROAD is culled from real world 
experience developing rule applications for a variety of industries.  Using the ROAD approach 
ensures that IT professionals and subject matter experts have the tools and skills they need to 
achieve Dynamic Decisioning.  By involving business users in the process, ROAD helps ensure 
that rule applications meet business requirements.   
 
Why a Business Rule Engine 
This process involves a Business Rule Engine (BRE) because it can be used to externalize and 
expose business logic to be quickly and easily authored and updated by non-technical subject 
matter experts.  Business rules defined with a BRE are centrally stored and managed, so the 
logic can be shared across the enterprise and audited for change tracking and management 
purposes.   
 

Getting Started on the ROAD 
Traditional system development initiatives typically require months of architectural design 
before any actual business logic gets addressed.  With ROAD, architectural design is still very 
important, but a BRE allows a clean separation between the business logic and the application 
architecture.  This essentially άŦǊŜŜǎέ ǘƘŜ ōǳǎƛƴŜǎǎ ƭƻƎƛŎ ŦǊƻƳ traditional application 
dependencies and allows for early focus to be given to rules and calculations in the design and 
development stages of the project.  The resulting rulesets will be portable and flexible enough 
to be leveraged from a variety of application architectures, e.g. run as a web service, run as a 
smart client application, called from a BPM implementation, etc.   
 
ROAD is comprised of five phases: Discovery, Design, Construction, Transition, and 
Maintenance.  These phases are iterative and may be repeated and revisited throughout the 
life of an application.  Each phase encourages collaboration between IT and representative 
members from the functional areas of the business.  Business users involved often include 
business analysts, process administrators, and other Subject Matter Experts (SMEs.)  For 
purposes of this article, all business users will be referred to as SMEs.   

 

Youôve heard the saying:  
ñGive a man a fish, and he eats 
for a dayé Teach a man to fish 
and he eats for a life time.ò  
 
The Dynamic Decisioning 
version  
ñGive a user an application, and 
his needs are met for todayé 
Give a user an authoring tool, 
and he can create solutions that 
meet his needs for a lifetime.ò 
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Discovery 
During the discovery phase, it is important to find common ground through interactive sessions 
with IT and SMEs involved in the project.  The time spent up front during the discovery phase 
will help ensure that resulting applications are agile enough to meet change requirements in 
the future.  At this point it is helpful to examine relevant documentation (if it exists) and 
analyze existing processes to extract business and decision logic.   
 
Make business logic a business focus, not an IT problem.   
Developers are often hesitant to hand over control to non-ǘŜŎƘƴƛŎŀƭ ǳǎŜǊǎΦ  LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ 
understand that IT is not giving up control; they are outsourcing some of the changes (often 
monotonous) that happen frequently within the domain of a {a9Ωǎ expertise.  (Tax rate 
changes, etc.)  Allowing SMEs to manage their own decision logic is much more efficient than 
asking them to write requirements documents for developers and later checking the outcome 
to ensure that applications meet those requirements.  When SMEs have the right tool(s) to 
author their own decision logic, they are glad to accept ownership of the rules and calculations 
that support their daily decisions.  
 
Perform a Variability Analysis 
Determine variability points: the logic and calculations in your processes where changes most 
often occur.  One way to discover these is to look at change request logs.  (Developers are often 
all too aware of the number and frequency of change requests.)   
 
SMEs and Developers should explore:  

 What changes?  

 How often does it change?  

 What or who drives the change?  
 
Document the variability points in a variability requirements document.  Typical requirements 
documents address what is currently needed; variability requirements add the dimension of 
time to capturing need, stating what is needed currently and what needs to change over time.   
 
Agree on Agility Goals 
Everyone should agree to the goals of a project, which go beyond meeting deadlines for 
automating certain processes.  IT and SMEs should agree upon goals for agility, which are 
usually based on the variability points determined above.  For example, if one of the variability 
points (e.g., an interest rate) changes, what is the maximum acceptable turnaround time to 
implement the change?  A well articulated value proposition for changes will help drive agility 
goals and άǎŜƭƭέ ǘƘŜ ǇǊƻƧŜŎǘ ǘƻ ƻǘƘŜǊǎ ƛƴ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ ǘƘŀǘ ƘŀǾŜ ŀ ǎŀȅ ƛƴ ŦǳƴŘƛƴƎ ƻǊ ŀǇǇǊƻǾƛƴƎ 
the project.   
 
Discuss the value proposition for changes:  

 What is critical?   

 What is the impact if a change is delayed?   

 What is the benefit to addressing it quickly?    
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Define the Business Vocabulary 
The terminology used by SMEs rarely matches technical sources such as the entity names used 
in database schemas.  The discussion of variability points will often reveal business vocabulary, 
and terms may vary from person to person.  It is important that common terms are agreed 
upon for any decision logic that will be authored or updated by SMEs.  Developers can then 
map more technical schema naming to the agreed upon business vocabulary and apply it to the 
logical business objects design.   
 
Determine an Authoring Approach 
IT professionals and their non-technical peers can determine which authoring approach is right 
for the contributions of SMEs.  Strive for a collaborative authoring environment with an 
interface that is intuitive enough for business analysts and other non-technical users.  In many 
cases, it is desirable to create a more specific or limited authoring domain for business users, 
establishing any of the following: 
Å Business- or industry-specific authoring vocabulary  
Å Classifications 
Å Custom templates 
Å Integration points required by business users, such as calls to web services or 

databases 
Å Allow or disable access to particular actions or functions 

 

Design 
During the design phase, analyze business events and use the information gathered during 
discovery to model rules and define the entity schema. Schemas can often be imported from 
other sources, such as a .NET assembly, a database schema, or an XSD.  The authoring tool 
should allow for aliasing, extending, and applying a custom vocabulary to the underlying 
physical schema.  SMEs and developers can design in parallel using the authoring tool as a 
collaborative platform to facilitate communication and decision-making.   
 
In this phase, SMEs focus on business requirements and decision logic, while developers finalize 
the schema and services.   Typical architecture design decisions made by IT at this stage include 
data and services integration, BPM and workflow integration as well as event handling, 
messaging, and logging,.   
 
Apply Rule Fit Criteria    
Not all logic is appropriate for implementing with a BRE.  Apply Rule Fit Criteria to determine 
the suitability for the logic to be exposed as rules vs. being incorporated into application code.   
The criteria may include: 
Å Business logic changes frequently and is governed by SMEs 
Å Business logic is shared across systems 
Å Rules affect customer interaction or other core business operations 
Å Logic involves versioning, approval, regulatory requirements, or compliance 
Å Note that IO intensive operations and statistical algorithms may be better served in managed 

code, but can still benefit by being called from the BRE   
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Determine Rule Communication and Actions 
IT typically determines how communication will take place between rules and the end 
application.  Working with SMEs, IT also defines what actions will take place as a result of 
running rules, particularly rules that will be updated by SMEs.  Sample actions that can take 
place as a result of running rules include: 

 Update data 

 Fire notifications 

 Call a web service 

 Trigger validations 

 Send email 

 
IT may wish to limit certain actions, for example the ability to update data.   
 
Define Security 
Using the catalog or repository features of the BRE, IT establishes security to define the access 
level users will have for creating and updating rules and entities. 
 

Construction 
During the construction phase, SMEs and developers continue to work in parallel.  Developers 
focus on integration code from the perspective of the full system, for example setting up web 
services, error handling, logging, and data access.  SMEs focus on authoring and refining 
decision logic, using the BRE authoring tools to capture and encode rules and calculations.  With 
the two groups working independently, productivity is increased and time to market is 
shortened.  The enterprise application and business rules will be integrated in the next phase. 
 
Authoring for Execution, Positioning for Change  
There ƛǎ ƴƻ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ŀǇǇǊƻŀŎƘ ǿƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ǊǳƭŜ authoring and management as 
each implementation presents a unique set of characteristics. To support the degree of 
required flexibility, a rule authoring tool should convey a variety of options for rule 
organization, modeling, and expression-building. It is generally best to follow an iterative 
approach for rule authoring, to first gain confidence on the correctness and practicality of the 
logic, then refine for intuitive understanding and ongoing maintenance.   
 
Iterative Development  
Reduces risk, establishes baseline functionality, and proves execution results  

 Test the execution model for correctness (detect errors due to conflicting logic or 
unintentional consequences of iterative rule execution and dependencies)  

 Benchmark performance criteria  

 Prove out technical high risk areas (state integration, web services, external methods 
and reference data access, extremely complex formulas and logic, recursive behavior)  

 
Rule Refinement  
Refine logic for production deployment, intuitive aesthetics, organization, re-use, maintenance, 
and broader use-case functional scenarios.  A good test is to view the rules from the perspective 
of a new user or a process owner who is trying to make a change. The rule app should be 
organized for ease of navigation within common maintenance contexts.  For example, if an SME 
generally changes the logic for a number of processes for a given geographic area, then rules 
ǎƘƻǳƭŘ ōŜ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ άƎŜƻƎǊŀǇƘƛŎ ŀǊŜŀέ.  
 

 

Testing by Phase: 

 Construction:  
Unit Testing 

 Transition:  
Functional Testing 

 Maintenance:  
Regression Testing 
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Considerations for rule organization:  

 Legibility (ease of understanding the logic)  

 Maintenance (ease of changing the logic)  

 Consistency (use consistent conventions, standards, and patterns)  

 Correctness (ensure the rules are organized for correct execution)  

 Centralization and Re-use  
 
Realizing Rule Authoring Efficiency with a BRE  
One of the major benefits of using a BRE is that it should make the authoring of complex logic 
meaningful and efficient for the SMEs.  The ability to author business rules using a domain 
vocabulary, custom rule templates, decision tables, and rich expression editing can boost SME 
productivity tremendously.  An important factor during Construction is to take the time to 
become aware of all of the capabilities available within the rule authoring tool and use them to 
your advantage.  In addition, many business processes fall into common logic patterns such as 
risk scorecarding, product matching and pricing, or dynamic questionnaires.  Leveraging 
practices and templates available internally or from the BRE vendor can eliminate a lot of the 
guesswork for how to get started.   
 
Unit Testing  
Unit testing ς testing rules and rulesets at an atomic level ς takes place now.  Rules and 
calculations should be tested in an ongoing manner during development, not deferred to a 
testing phase.  The BRE should have an integrated test component to facilitate this.  Testing 
should be done often, and users should have to ability to save test cases for later use. 
 

Transition 
In this phase, business rules and enterprise applications come together.  Developers use the 
software development kit (SDK) of the BRE to integrate rules with applications.  
 
Functional Testing  
Functional and load testing takes place during the transition phase.  Test cases can be 
graduated from the construction phase and reused here, and new test cases can be created.  As 
decisions become more complex, it is recommended to generate many permutations of the test 
scenarios to examine outcomes and error conditions.  A BRE should be easily callable from an 
automated testing tool and provide ease of access to all execution results and statistics.  
Reusing saved test cases reduces the time of entering test data and provides the consistency of 
re-testing the same scenarios with each change.   
 
Optimization 
Developers use detailed performance reporting for tuning and optimizing rule execution before 
transitioning rules to the next environment. 
 
Promote Rules and Rulesets  
During the transition phase, rules and rulesets are promoted across development, QA, and 
production environments using the catalog capabilities of the BRE. Multiple rule repositories 
can be associated to each environment with the ability to promote rules from one environment 
to another.  The ability to label and select specific versions can also be integral to this process.    
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IT should revisit security permissions at this time, ensuring that users have proper access levels 
for updating rules and entities.  This is especially important before rules are moved into 
production. 
 

Maintenance 
Making changes to business rules and calculations is now simpler and faster because they are 
easier to find and update in the BRE catalog.  Use versioning to prepare rule changes for the 
future or to handle differences based on a date (for example: after the first of the year, 
implement rules to handle a change in finance fees.) 
 
Regression Testing 
Using saved test cases and result sets, users can perform regression testing and measure the 
delta between test scenarios to determine whether execution results have changed.  Some 
BREs provide difference reports, showing which rules have changed, and when.  These are 
helpful for review, approval and auditing purposes. 
 
Rule Updates: Push or Pull? 
Administrators and application architects should discuss how new rule applications will be 
pushed to or pulled by the enterprise application.  Rules applications can be set up to poll the 
rule catalog for new or updated rules, and pull rules from the catalog based on revision 
number, label, or the latest checked-in revision.  The BRE should allow specifying how often the 
enterprise application will look for new rules if a pull model is used.  Optionally, rule 
applications can also be pushed to a file system location.  Look for a BRE that allows changes to 
be made without bringing down a server or deploying DLLs.   
 

Summary 
Creating dynamic applications that will meet ǘƻƳƻǊǊƻǿΩǎ business needs requires sharing 
ownership between IT and the rest of the business.  Using the ROAD approach, particularly 
spending time at the beginning of the process to discover variability points, agree on goals, and 
set up an authoring environment for SMEs, helps lead to a successful outcome.   


