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Introduction
In recent years business rules engines (BRE) have become a key component in almost every major enterprise class projects. The analysis, design, and implementation processes related to this very specific piece of technology has had a definite impact on life cycle of such projects. The increased importance of projects using BRE has been recognized throughout the industry. As result, the Rational Unified Process (RUP) has introduced special Plug-Ins for Business Rules from Blaze [1], ISIS (The ILOG Solution Implementation Standard) methodology from ILOG [2], other approaches and proposed project flows [3]. 

Over the past five years, business rules engines have not only have become a more robust, powerful and scalable technology, capable to process an extremely high number of complex rules per hour, per minute, and even per second; but the whole BRE platform had evolved. The BRE platform is now a complex environment with the special tools for analysis, design and development, as well as numerous enhancements, making the processes of performing business rules development very efficient. 

This article reviews the general RUP-based guidance, and tailors it to the current state of BRE-based development and their specific needs. This paper is based on experience with such products as JRules from ILOG, QuickRules from Yasutech, Blaze Adviser, as well as some open source engines like Jess and Drools. After reviewing the specifics of the projects with a BRE component, we will discuss an approach for effort estimates related to these types of projects.
RUP for BRE Implementations

According to the Blaze RUP Plug-In for Business Rules, the workflow details for the business rules modeling is shown at Figure 1 below.

[image: image1.png]Devaopsr

Datns R Roi





Figure 1: The Workflow Details for the Business Rules Modeling

The Business Rule Modeling workflow encompasses 4 main threads: 

1. The Business Rule Opportunity Assessment that is an early-iteration workflow. 

2. The thread of Defining Business Rule Roles and Responsibilities, mapping the business to rule ownership, usually an early iteration workflow. 

3. The thread for discovering business rules and their related business processes, encompassing: 

a. Planning for Business Rules, generally an early iteration workflow that may be repeated if new rule sources are discovered 

b. Identify Business Rule Processes, which occurs both in early iterations (as top-down development from process to rules) and later iterations (as rules are organized and processes evolve). 

c. Develop Business Rule Model, which occurs continuously as rules are modeled, patterns derived, and derivations discovered. 

d. Define Automation Needs, which determines what goals the organization has for managing the business rules within a system. 

4. Refine Business Process Definitions for Business Rules, to join rule organization with identified business processes, usually in later iterations. 

The thread for developing the Business Rule Domain Model uses the terms discovered in the Rule Model to derive a suitable Business Object Model for the rules to act against. This is a continuous process during business rule modeling, although later iterations should require much less effort here. 

These threads and their workflows are briefly described below:

Business Rule Opportunity Assessment

The Business Rule Opportunity Assessment is an early-iteration workflow:
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Figure 2: Business Rule Opportunity Assessment Workflow

The purpose of this workflow detail is to:

· Determine the suitability of a Business Rules Approach to an organization and/or project. This is done through an assessment and incorporates a "mini-iteration" of business rule modeling (i.e. discovery). 

· Identify the system vision and goals for the business rule modeling 

· Start collecting and organizing some rules and the business rule glossary, as much as is needed for the assessment. 

Define Business Rule Roles and Responsibilities

Define Business Rule Roles and Responsibilities is shown below in Figure 3

The purpose of this workflow detail is to create and maintain the contact list for sources of the business rules, and obtain agreement on the responsibilities of the contacts with regards to the business rule modeling.
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Figure 3:  Define Business Rule Roles and Responsibilities Workflow
Plan for Business Rules
The purpose of the Plan for Business Rules workflow is to prepare for the main business rule modeling workflows. This preparation includes (see Figure 4):

· Updating the Opportunity Assessment with the rule management plans. 

· Defining the Modeling Guidelines for the Business Rule Analysts. 

· Planning the rule discovery process. 

· Developing any rule taxonomy or classification required. 

· Configuring some repository for the rules to be stored in. 
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Figure 4:  Plan for Business Rules Workflow
Identify Business Rule Processes
The purpose of the Identify Business Rule Processes workflow is to identify and organize the processes that utilize business rules. Business rules reflect the underlying rules by which the business performs its work.  They are generally organized into different specialist groups that are invoked at particular times as part of a larger business process or need.   See figure 5.
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Figure 5:  Identify Business Rule Processes
Develop the Business Rule Model

The tasks related to Develop Business Rule Model workflow are to discover, detail, analyze, group and validate the business rules (see Figure 6).
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Figure 6:  Develop Business Rule Model
Define Business Rule Automation
The process to Define Business Rule Automation Needs is illustrated in Figure 7.
[image: image7.png]Business Fie  Sotand ot ns Define Autoriin Nests
Process Anafst for Susimess Ruks . for usinels R





Figure 7:  Define Business Rule Automation Needs

The purpose of this workflow is to ascertain what the organization needs are for business rule automation. These may have been addressed in the Vision or Opportunity Assessments; however, until at least one iteration of documenting the business rules has been completed, there will be uncertainty as to what rules could be automated and with what result.

Refine Business Rule Process Definitions

The Refine Business Rule Process Definitions workflow performs a merge of the automation needs with the process analysis carried out to date, with the objective to refine the business rule process definitions.  This is illustrated in figure 8.
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Figure 8:  Refine Business Rule Process Definitions
Develop Business Rule Domain Model

The Develop Business Rule Domain Model workflow maps the glossary of terms defined during the Opportunity Assessment and ongoing Business Rule Process Modeling and Rule Modeling, into a Business Object Model that provides extensibility, understandability, and suitability for defining rules against.
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Figure 9:  Develop Business Rule Domain Model

We believe that the RUP Plug-In described above gives a good general direction to projects where business rules engines will be used. In the discussion below some clarification and details are provided specific to the current state of BRE technology and its implementation. 

Additional Considerations in the Use of Business Rules Engines and Project Flow
Categories of Rules and Other Variances

When working with a BRE the main entity we operate with is a rule. A rule is a set of conditions and associated actions that are performed when the conditions are satisfied. A rule is frequently written in the form of an “If” statements, which might have preconditions that are other rules in the same ruleset. Precondition rules allow the reuse of rules, and reduce repetition of framing conditions across rules. 
While rules that are fired need to have at least one condition and action, rules intended to be precondition rules need not have actions. Rules have an attribute called priority. The priority of a rule governs the order in which satisfied rules are fired. Below are other BRE entities which should be accounted for during rules definition and implementation.
Rule templates are design patterns for rules. In many circumstances, a rule might be applicable to several data. In such cases, rule templates allow for the creation of rules with empty slots to be filled in later. A business rule template represents a partially defined business rule that contains placeholder slots for missing information. Templates can be used to create multiple rules with a similar structure, where only the value filled in the slots varies.
A ruleset is a logical collection of business rules. A ruleset supports the grouping of business rules that govern a specific function. For example, all rules related to discounts could be grouped under one “discount-rules” ruleset. A ruleset has to have a name which is unique. It is this name which should be used with the “invokeRuleset” method of the rule engine interface.

A ruleset consists of:
· Definitions (optional) 

· Rules 

· Mutual Exclusion Rules (optional) 
A FlowRuleset is a collection of rules along with one or more flows that define the sequence in which the rules are to be executed. A FlowRuleset needs to have at least one flow that is designated as the main flow. Execution of a FlowRuleset always starts from the main flow.

A FlowRuleset consists of: 

· Decisions 

· Definitions 

· Flows 

· Rules 

· Tasks 

In some products, there are alternative representations to rules for “if/then” knowledge. They are: decision trees and decision tables. 
Decision trees represent the rules pictorially as a tree structure. This may be a useful aid to debugging or communication between users and developers or analysts but is not usually how business users visualize their knowledge or processes. 
Decision tables represent the same knowledge and rules as decision trees, but in a tabular format.

With these additional considerations in mind, the task of a rule taxonomy development is no longer optional as discussed in the Plan for Business Rules section and illustrated in figure 4. During the process of rules identification and analysis, the taxonomy of the rules should be developed.  Additionally, identified rules should be mapped against preexisting taxonomy entities like ruleset, template, decision table or ruleflow. 
Such rules classification will determine the next tasks in the rules analysis, details definition and implementation and the processes related to building the business rule model - where discover, detail, analyze, group and validate the business rules are performed according to the established classification and mapping of the identified rules to the developed taxonomy.  A simplified process flow is shown at the Figure 10.
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Figure 10:  The process of business rules detailing
Business rules should be captured and detailed in the flexible, effective and easy to understand (and modify) format. Currently there are no common ways and standard approaches in capturing business rules and their transformation in the format which BRE would accept. (Note: Haley in their white paper [4], outline a 7-step process flow for policy capture).  Non-optimal ways of capturing and detailing of the business rules may result in their under or over-engineering, which could significantly negative impact on the project. 
The tools and formal description of the captured rules exist in a wide variety of forms and formats.  They range from free form textual descriptions to formal definitions written in OCL, BRML, RuleML or any other language or Meta data format. When a project design is UML-based, it has became a common practice to enhance the basic use cases and class diagrams with the details of the system behavior, which also includes business logic detailing.  This is done by adding other UML diagrams: sequence, activity, state, etc. 
UML also defines the Object Constraint Language (OCL). OCL supports modeling pre-conditions, post-conditions, constraints, invariants, etc. OCL can provide the basis for rule based extensions to service interface definition. Another technical framework from OMG Meta Object Facility (MOF) can be used for support the definition of specific metadata models and supports programmatic and XML based interchange of model information – including rule specifications
BOM, XOM and UML Relationships 

The problem domain that business rules manipulate is expressed in the form of a business object model (BOM). Similar to a UML object model, the BOM is a structured representation of all the concepts, data elements, and relationships present in the problem domain. For many projects, at least in specifying the conceptual form of a business object model (BOM), this task performed by an analyst. 
However, the business object model must ultimately be tied to a Java or XML execution object model (XOM) (see the review in [3]). This and other advanced aspects of object model and language specification requires the expertise of Java developers. Developers use a Java Rules Builder (BRE vendor specific) to create the BOM and relate it to a Java XOM or XML schema. In most cases, this is done by importing existing Java classes or XML schemas. 
Once imported, the elements are given, or “decorated” with, the domain-specific phrases that constitute the language used by policy managers to write business rules. The decoration process is highly flexible. It permits developers to give common English-like names to classes, attributes and methods, and also specify in detail how those names are translated into invocations of actual XOM methods. Developers can also create new concepts by adding “virtual methods” to the BOM that translate into complex, composite invocations on the XOM.

The XOM Java project is the interface between the architectural code and stable or fixed business logic, and the dynamic business rules. It implements the business object model that describes the business concepts and relationships of the problem domain. Because the XOM project implements the business object model in Java, it incorporates a formalized, business-centric view of the problem domain. Additionally, the business rules are written directly against the constructs of the XOM business object model. The XOM project thus functions as a bridge between the analysis-oriented (UML) view of the problem domain, and the dynamic logic of the business rules.
It is important to note that in enterprise class projects, the overall scope of the project is much wider than the BRE design and implementation. The business rules engine is covering majority of the business rules and logic in the system but still only one of components supporting the overall project objectives. As a result, analysis model, business object model and design models used in BRE are just a subset of the corresponding models developed for the whole project. 
While rules discovery, analysis, and grouping can be performed on the base of BOM, the more detailed design and validation is only possible at the level of the design model. (When XOM Java classes are imported into BRE development environment and rules and other logic are applied against attributes and methods of these classes). 
Restated, in the development of an overall class diagram for the entire project, the classes identified as the entities for the business rules engine functions are the important conditions for the implementation of the defined business rules and other logic in the system. This set of tasks is presented at the Figure 11.
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Figure 11:  Project Activities as Inputs to BRE Design
Estimates for Projects with Business Rules Engines
Since the business object model plays the key role in definition and implementation of the rules for the rules engine, the use case points based approach would be a natural choice as the tool for the estimate for this type of projects. A brief outline of the estimate model is presented below. 
· An assessment of the use cases is performed to define the degrees of complexity. 
· Then the total number of a Unique Use Case Points (UUCP) can be calculated as the sum of the use cases weighted by a complexity factors (UUCW – unadjusted use case weights) and the sum of the actors in the use cases weighted by their complexity factors (UAW – unadjusted actor weights), so UUCP=UUCW+UAW. 

Another alternative way of defining use case complexity is the use of 5/10/15 factors for the easy, average and complex use cases respectively. This approach, for example is used in the Enterprise Architect from Sparx Systems: 
· The number of Use Case Points UCP = UUCP * TCF * ECF, with Technical Complexity (TCF) and Environmental Complexity (ECF) defined elsewhere. 
· With the Estimated Hours per UUCP (HRS) set as some of the model parameter, the total efforts for the implementation of the selected use cases are: Total Hours  (HRS * UCP).

This model should be extended to account for the business rules being used in some of the use cases, and the fact that the business rules might have a different complexity as well. We had found that the best way to do this is to introduce an effective complexity of the use case which can be calculated as:

EFFCMPL = CMPL x [1 RCMPL/(CMPL+RCMPL)], where CMPL is the original complexity of the use case and RCMPL is the complexity of the business rules associated with this use case. For the estimate accuracy, RCML is changing more gradually then CMPL, for example if CMPL can have 3 values of 5, 10 and 15 for the easy, average and complex use cases, the RCMPL values can cover the whole range of values between 0 and 30. The rest of the project’s use cases, including use cases describing BRE integration with the rest of the system, should be added to the estimate. 

Conclusion
Based on the analysis discussed in this paper, there is demonstrated value in the addition of the following tasks to projects with the business rules engines:

· Make analysis of the taxonomy of business rules a required part of the business rules analysis, definition and design. Breaking down the rules into a stand alone rules, set of rules, decision tables, rule flows, and other structures enabled by the current and future state of the development of BRE technology, impacts the whole process of how these rules are captured, detailed and implemented.

· There is no unified approach for capturing business rules and their conversion to a form optimal for the BRE.  This is normally done on a project by project basis, and frequently it is a BRE vendor specific process. This step as one of the key challenges and areas of risk for these types of projects. 

· When considering enterprise level project with BRE as one of the modules, the rules are applied against attributes and methods of the classes imported to the BRE from the overall project class diagram, making it a required project design artifact (together with the business object model and other UML diagrams).
· Use case points based estimate is a convenient way of estimating the effort for any project with well defined use cases and BRE in particular. For a project with BRE, it is proposed that this type of estimation is extended by introducing of the effective complexity of the use cases through the formula connecting complexity of the use case itself to the complexity of the associated business rules. 
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