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The KnowledgeThe Knowledge--Based 21st Century Enterprise Based 21st Century Enterprise 
Knows How to Transform Tacit KnowledgeKnows How to Transform Tacit Knowledge into into 
Visible Knowledge (i.e. Information)Visible Knowledge (i.e. Information)

KNOWLEDGEKNOWLEDGE
INFORMATIONINFORMATION

TangibleTangible
Visible knowledgeVisible knowledge
PublicPublic
Can be accessed by third Can be accessed by third 
personspersons
Once shared, it belongs to Once shared, it belongs to 
everybodyeverybody
Can be seen Can be seen ““above the above the 
waterwater””

TACIT KNOWLEDGETACIT KNOWLEDGE
IntangibleIntangible
InvisibleInvisible
PrivatePrivate
Can be accessed on the Can be accessed on the 
firstfirst--person basis only person basis only 
Hidden Hidden ““underwaterunderwater””

Source:
Understanding Knowledge Societies

In twenty questions and answers with
the Index of Knowledge Societies, 

Department of Economic and Social Affairs
Division for Public Administration and Development 

Management, United Nations, New York, 2005
c
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The Next LevelDataData--Based Based RuleRule--Based Based KnowledgeKnowledge--BasedBased

D A T A

I N F O R M A T I O N

K N O W L E D G E

I N T E L L I G E N C E

DP

DATA PROCESSING

AUTOMATING

MIS
Management Information Systems

ONLINE 
TRANSACTION

PROCESSING (OLTP)

REPORTING
NETWORKING

Relational Database, Client/Server

IT - Information Technology

ONLINE
ANALYTICAL

PROCESSING (OLAP)

ANALYZING
WAREHOUSING

DECISION SUPPORT
MINING

Knowledge Management
Decision Support

CRM & SCM, Internet

IT - Intelligent Technology

ONLINE
DECISION

PROCESSING (OLDP)

DECISIONING 
RECOMMENDING

ADVISING
SCHEDULING
OPTIMIZING
DIAGNOSING

TROUBLESHOOTING
Business Rule Engine

Real-Time Decisioning System
Knowledge-Based Expert Advisor
A.I., Expert System, BRE, BRMS

Mainframe Era
1970s

PC Revolution
1980s

World Wide Web
1990s

Smart & Wireless
Revolution  - 2000s

DATA BASED SYSTEMS                Rules hard-wired in code, stored procedures, or triggers 

RULE BASED SYSTEMS         Simplistic Rules & Broad Scope of Reasoning          Externalized Rules

KNOWLEDGE BASED SYSTEMS   More Complex Rules & Deep Scope

CONTROLLINGCONTROLLING

SME/Business Ownership of SME/Business Ownership of 
Business RulesBusiness Rules
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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BRE Family TreeBRE Family Tree
20062006

http://http://bizrules.info/page/art_brefamilytree.htmbizrules.info/page/art_brefamilytree.htm
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The KnowledgeThe Knowledge--Based SocietyBased Society

DigitizationDigitization
TransformationTransformation
OptimizationOptimization
ModernizationModernization
Knowledge AutomationKnowledge Automation
GlobalizationGlobalization
ReinventionReinvention
ReformationReformation
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The KnowledgeThe Knowledge--Based 21st Century EnterpriseBased 21st Century Enterprise

Business ChallengesBusiness Challenges

DecisioningDecisioning

ComplianceCompliance

AdvisingAdvising

Relentless PressuresRelentless Pressures

Cut CostsCut Costs

Increase RevenuesIncrease Revenues

Satisfy CustomersSatisfy Customers

Technology SolutionsTechnology Solutions

Rule ManagementRule Management
Business Rule EnginesBusiness Rule Engines
Business Rule Business Rule 
Management SystemsManagement Systems

Process ManagementProcess Management
Business Process Business Process 
Management SystemsManagement Systems
Business Process Business Process 
AutomationAutomation

Knowledge ManagementKnowledge Management
Knowledge Knowledge 
AutomationAutomation
Expert SystemsExpert Systems
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The KnowledgeThe Knowledge--
Based                                                           Based                                                           
EmployeeEmployee
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Top Business Challenges 2000Top Business Challenges 2000--20102010

AgilityAgility
Highly competitive Highly competitive globalglobal marketplacemarketplace
ImprovingImproving regulatoryregulatory compliancecompliance withwith toughertougher lawslaws

Such as SOX, HIPAA, GrammSuch as SOX, HIPAA, Gramm--LeachLeach--Bliley Act of 1999Bliley Act of 1999

DocumentingDocumenting & enforcing rules, controls, processes& enforcing rules, controls, processes
Assisting employees to Assisting employees to followfollow the rulesthe rules
Reducing financial and legal Reducing financial and legal risksrisks
Improving Improving governancegovernance
Enabling the RealEnabling the Real--Time EnterpriseTime Enterprise
RealReal--Time Time detection, decision, actiondetection, decision, action
Ensuring Ensuring privacy privacy preferencespreferences
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Top Business Challenges 2000Top Business Challenges 2000--20102010

Pace of Pace of changechange increasingincreasing
Complexity Complexity increasingincreasing
Retaining Retaining knowledgeknowledge lost due to downsizinglost due to downsizing
Growing the value of Growing the value of knowledge capitalknowledge capital
Building Building knowledgeknowledge--based systemsbased systems to support to support 
knowledgeknowledge--based workersbased workers
Delivering valueDelivering value--added added expertiseexpertise
InformationInformation overload overload People want People want answers, not answers, not 
more informationmore information
ConsumersConsumers demanddemand qualityquality,, service,service, price,price, expertiseexpertise
Hold everyone Hold everyone accountableaccountable for resultsfor results
Making Making decisions decisions conscientiously,conscientiously, quickly,quickly, correctlycorrectly
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Top Business Challenges 2000Top Business Challenges 2000--20102010

Providing Providing innovativeinnovative products fasterproducts faster
Delivering more Delivering more servicesservices at lower cost (eGov)at lower cost (eGov)
Delivering Delivering exceptionalexceptional service (service (eBizeBiz))
Enabling customer Enabling customer selfself--serviceservice
Aligning Aligning business and ITbusiness and IT
Relentless push to cut IT/Dev/Relentless push to cut IT/Dev/MaintMaint expensesexpenses
Need to reduce systems development Need to reduce systems development time to time to mktmkt
IT/Business Process IT/Business Process outsourcingoutsourcing / / offshoringoffshoring
Encouraging Encouraging innovationinnovation and riskand risk--takingtaking
DrivingDriving the market rather than being driven by itthe market rather than being driven by it
Preventing outright Preventing outright fraud fraud and and businessbusiness mistakesmistakes
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What do we mean by What do we mean by 
““Preventing Business MistakesPreventing Business Mistakes”” ??

$25 to Paris? United Airlines will honor $25 to Paris? United Airlines will honor 
the "fantasy faresthe "fantasy fares””

143 tickets were sold during a 55143 tickets were sold during a 55--minute period minute period 
on Jan. 31, 2001on Jan. 31, 2001

AT&T fined $780,000 by FCC for AT&T fined $780,000 by FCC for 
violating Do Not Call List violating Do Not Call List 

AT&T broke the rules by calling 29 consumers on AT&T broke the rules by calling 29 consumers on 
78 occasions after they asked not to be called78 occasions after they asked not to be called
The proposed fine includes $10,000 for each The proposed fine includes $10,000 for each 
violationviolation
Nov. 3, 2003Nov. 3, 2003
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Business Mistakes caused by poor rules Business Mistakes caused by poor rules 
managementmanagement

Staples, Inc. to Pay $850,000 Penalty For Staples, Inc. to Pay $850,000 Penalty For 
Alleged Mail Order Rule ViolationsAlleged Mail Order Rule Violations

FTC Complaint Charges Office Supply Company Misled FTC Complaint Charges Office Supply Company Misled 
Consumers and Businesses About "Real Time" Inventory Consumers and Businesses About "Real Time" Inventory 
Availability, Misrepresented Delivery Times on its Web Availability, Misrepresented Delivery Times on its Web 
SiteSite
May 22, 2003May 22, 2003

Salomon Brothers trader who single handily Salomon Brothers trader who single handily 
caused a 15 point drop in the Dow Jones  caused a 15 point drop in the Dow Jones  
Industrial Average in the last 5 minutes of Industrial Average in the last 5 minutes of 
trading due to misunderstanding the units of a trading due to misunderstanding the units of a 
"sell" order."sell" order.

He mistakenly sold 11 million shares ($500,000,000) of He mistakenly sold 11 million shares ($500,000,000) of 
stock instead of 11 million dollars of stock. The Wall stock instead of 11 million dollars of stock. The Wall 
Street computers did the rest. Street computers did the rest. 
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Business Mistakes caused by poor rules Business Mistakes caused by poor rules 
managementmanagement

CVS to Pay $110 Million to Shareholders. CVS to Pay $110 Million to Shareholders. 
Shareholders asserted that the nation's largest Shareholders asserted that the nation's largest 
pharmacy chain delayed accounting for discounted pharmacy chain delayed accounting for discounted 
merchandise in order to prop up earnings. merchandise in order to prop up earnings. 
June 7, 2005.June 7, 2005.

Metric mishap caused loss of NASA orbiterMetric mishap caused loss of NASA orbiter
(CNN) (CNN) ---- NASA lost the $125 million Mars Climate NASA lost the $125 million Mars Climate 
Orbiter because a Lockheed Martin engineering team Orbiter because a Lockheed Martin engineering team 
used English units of measurement while the agency's used English units of measurement while the agency's 
team used the more conventional metric system for a team used the more conventional metric system for a 
key spacecraft operation. key spacecraft operation. 
Sept. 30, 1999Sept. 30, 1999
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There is a solution to all these problemsThere is a solution to all these problems

Business Rule Management (BRM), Business Process Management Business Rule Management (BRM), Business Process Management 
(BPM) and Knowledge Management (KM)(BPM) and Knowledge Management (KM)

Just as Six Sigma was the answer for quality, Business Rules Just as Six Sigma was the answer for quality, Business Rules 
Engines are the answer for:Engines are the answer for:

Preventing business mistakesPreventing business mistakes
ComplianceCompliance
Developer/Programmer productivityDeveloper/Programmer productivity
Time to marketTime to market
Decisioning Decisioning Making the Making the correct decisioncorrect decision based on the business rules, based on the business rules, 
policy or lawpolicy or law

Knowledge Automation Expert Systems are the answer for:Knowledge Automation Expert Systems are the answer for:
Answering Answering Getting an Getting an expert answerexpert answer
Advising Advising Getting or giving expert adviceGetting or giving expert advice
Recommending Recommending MMaking an expert  recommendationaking an expert  recommendation
Downsizing Downsizing Knowledge capture and sharingKnowledge capture and sharing
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How can business rules increase productivity    How can business rules increase productivity    
and reduce costs?and reduce costs?

Idea credit to Douglas Kim, PegasystemsIdea credit to Douglas Kim, Pegasystems
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How can Business Rules approach help CEOs and How can Business Rules approach help CEOs and 
CFOs comply with SarbanesCFOs comply with Sarbanes--Oxley and other Oxley and other 
Regulations?Regulations?

Idea credit to C.Idea credit to C.
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WhatWhat’’s the True Strategic Value & ROI for Rules, s the True Strategic Value & ROI for Rules, 
Process, and Knowledge Management?Process, and Knowledge Management?

Prevents business mistakesPrevents business mistakes

Ensures compliance with regulations, legislations,       Ensures compliance with regulations, legislations,       
policies, and guidelinespolicies, and guidelines

Ensures correct and consistent decisionEnsures correct and consistent decision--makingmaking

Automates decisionAutomates decision--making & knowledgemaking & knowledge--based business based business 
processesprocesses

Captures corporate knowledge before itCaptures corporate knowledge before it’’s losts lost

Reduces systems development & maintenance costs by       Reduces systems development & maintenance costs by       
2020--50%50%

Frees up staff to spend more time on higher valueFrees up staff to spend more time on higher value--added added 
workwork
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Jim Sinur, Senior VP and Distinguished Analyst, GartnerJim Sinur, Senior VP and Distinguished Analyst, Gartner

““Every U.S. business must comply with Every U.S. business must comply with 
thousands of federal business thousands of federal business 
regulations.regulations. Process management Process management 
technologies and technologies and business rules business rules 
enginesengines can help companies understand can help companies understand 
new rules and enforce compliance new rules and enforce compliance 
policy.policy.””

Recent Gartner Report on SARBANESRecent Gartner Report on SARBANES--OXLEYOXLEY
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Business Rule Engines put                          Business Rule Engines put                          
enterprise decisionenterprise decision--making on Autopilotmaking on Autopilot

How can we expect staff to follow the rules when most of us donHow can we expect staff to follow the rules when most of us don’’t t 
know or canknow or can’’t remember all the rules?t remember all the rules?

Privacy & PermissionsPrivacy & Permissions
Products / Regions / BrandsProducts / Regions / Brands
Pricing / Discounts / PromotionsPricing / Discounts / Promotions
Customer / Individual / GroupsCustomer / Individual / Groups
Commissions / ContractsCommissions / Contracts
Agency / Distributor / ResellerAgency / Distributor / Reseller
Revenue Management & Yield Revenue Management & Yield 
ManagementManagement
Tax & ComplianceTax & Compliance
Credit Card Processing/ChargebackCredit Card Processing/Chargeback
CRM / OneCRM / One--toto--One MarketingOne Marketing
MarketingMarketing
Accounting / Tax ProvisionAccounting / Tax Provision
OperationsOperations
ManufacturingManufacturing
Supply ChainSupply Chain
Govt Compliance/Regulatory/SARBOXGovt Compliance/Regulatory/SARBOX

Eligibility & EntitlementEligibility & Entitlement
Fraud DetectionFraud Detection
Product RecommendationProduct Recommendation
DecisionDecision--MakingMaking
Customer ServiceCustomer Service
HR, Insurance, Medical, RetirementHR, Insurance, Medical, Retirement
Environmental, Health & SafetyEnvironmental, Health & Safety
EPA, FTC, DOLEPA, FTC, DOL--OSHA, FDA, SEC, cGMPOSHA, FDA, SEC, cGMP
SarbanesSarbanes--Oxley, HIPAA, CanOxley, HIPAA, Can--SpamSpam
Executive PoliciesExecutive Policies
Standard Operating ProceduresStandard Operating Procedures
Travel / Reimbursement RulesTravel / Reimbursement Rules
Security Security 
Sensitive (Trade Secret) rulesSensitive (Trade Secret) rules
Systems Constraints/WorkaroundsSystems Constraints/Workarounds
VIP / Repeaters / Top PerformersVIP / Repeaters / Top Performers
Etc. etc. etcEtc. etc. etc

How can the KnowledgeHow can the Knowledge--Based 21st Century EnterpriseBased 21st Century Enterprise
possibly manage & change all the internal business rules and extpossibly manage & change all the internal business rules and external rules?ernal rules?



CASE STUDIESCASE STUDIES

HOW FIVE GLOBAL LEADERS LEVERAGED HOW FIVE GLOBAL LEADERS LEVERAGED 
RULERULE--BASED AND KNOWLEDGEBASED AND KNOWLEDGE--BASED BASED 
TECHNOLOGIES TO MAINTAIN THEIR TECHNOLOGIES TO MAINTAIN THEIR 

COMPETITIVE EDGECOMPETITIVE EDGE

XX
99
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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Sun MicrosystemsSun Microsystems
Vision = BRMS + BREVision = BRMS + BRE

Previous SituationPrevious Situation

Sun Preventive Services enables Sun Sun Preventive Services enables Sun 
customers to significantly improve customers to significantly improve 
system uptime and availability, and system uptime and availability, and 
reduce incident volume and costreduce incident volume and cost

Deliver enhanced risk management Deliver enhanced risk management 
and risk analysis services to its and risk analysis services to its 
customerscustomers

hardware, software and patchhardware, software and patch--level level 
assessment assessment 
examination of a variety of other examination of a variety of other 
critical systems data in order to critical systems data in order to 
identify and remediate potential IT identify and remediate potential IT 
issues before they can affect issues before they can affect 
downtimedowntime

In 1999, Sun decided to build          In 1999, Sun decided to build          
inin--house rulehouse rule--engine: engine: 

““Sun Risk Analysis SystemSun Risk Analysis System““
Written PERL / JavaWritten PERL / Java
6 developers6 developers
2.5 years to develop the initial  2.5 years to develop the initial  
Customer Service ApplicationCustomer Service Application

Business ChallengeBusiness Challenge

Rule maintenance became harder and Rule maintenance became harder and 
harderharder

Creation, maintenance, and management Creation, maintenance, and management 
of rules knowledge became the much of rules knowledge became the much 
bigger problemsbigger problems

Lots of resources were applied to Lots of resources were applied to 
building and maintaining rules building and maintaining rules 
development, management, and testing development, management, and testing 
systemssystems

Times for converting content and Times for converting content and 
human knowledge getting human knowledge getting 
extraordinarily longextraordinarily long

Unique developer/programmer level Unique developer/programmer level 
talent needed to code the rulestalent needed to code the rules

Many developer/programmer resources Many developer/programmer resources 
being consumedbeing consumed

Maintaining Rules management Maintaining Rules management 
infrastructureinfrastructure
Codifying knowledge into rulesCodifying knowledge into rules
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Sun MicrosystemsSun Microsystems
Vision = BRMS + BREVision = BRMS + BRE

Existing SituationExisting Situation

By 2004, Java rules systems had By 2004, Java rules systems had 
evolved and matured quite evolved and matured quite 
rapidly since inrapidly since in--house system house system 
was created in 1999was created in 1999

Decision made to revisit Decision made to revisit ““make make 
versus buyversus buy””

Considered both commercial and Considered both commercial and 
nonnon--commercial BREs (open commercial BREs (open 
source, freeware, another insource, freeware, another in--
house development, etc.)house development, etc.)

Signed the deal for BRE in late Signed the deal for BRE in late 
20042004……

Envisioned/DeployedEnvisioned/Deployed
Rules ManagementRules Management
Fair Isaac Blaze AdvisorFair Isaac Blaze Advisor

Why Sun Did not go with an                   Why Sun Did not go with an                   
Open Source, nonOpen Source, non--commercial        commercial        
BREBRE

Licensing considerations for inLicensing considerations for in--
product and/or embedded useproduct and/or embedded use

No single integrated solution for:No single integrated solution for:
Robust rules management Robust rules management 
infrastructureinfrastructure
Rules development and testing Rules development and testing 
environmentsenvironments
Versatility in data input Versatility in data input 
mechanismsmechanisms

Concerns over costs of building Concerns over costs of building 
and maintaining all the and maintaining all the 
components beyond the core   components beyond the core   
rules enginerules engine

Already experienced this firsthand Already experienced this firsthand 
with the inwith the in--house systemhouse system
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Sun MicrosystemsSun Microsystems
Vision = BRMS + BREVision = BRMS + BRE

ResultsResults

ItIt’’s for internal use only: BRE gives s for internal use only: BRE gives 
us competitive advantage/ us competitive advantage/ 
differentiatordifferentiator

Late 2004: Bought BRELate 2004: Bought BRE

Jan 2005: BRE installedJan 2005: BRE installed

Feb 2005: Learning/WhatFeb 2005: Learning/What--if it did if it did 
thisthis……

MarMar--Jun 2005: ReJun 2005: Re--developed the developed the 
entire Customer Service entire Customer Service 
Application using BREApplication using BRE

6 developers6 developers
4 months4 months

Lessons LearnedLessons Learned
““Rules management is every bit as Rules management is every bit as 
important as the rules engine, if not important as the rules engine, if not 
more somore so””

BRE BRE ““will give us the ability to scale and will give us the ability to scale and 
broaden our rulesbroaden our rules--based systems in based systems in 
ways we did not have the time, or ways we did not have the time, or 
resources, to consider beforeresources, to consider before””

Future PlansFuture Plans
Migrate from application specific            Migrate from application specific            
(Sun Risk Analysis System) use to more (Sun Risk Analysis System) use to more 
general web services based servicesgeneral web services based services

Plan to expand BREPlan to expand BRE--based app from based app from 
problem/risk analysis rules to more problem/risk analysis rules to more 
general, true, business rules:general, true, business rules:

PoliciesPolicies
EntitlementsEntitlements
ConstraintsConstraints

Broader use within Customer Broader use within Customer 
Networked ServicesNetworked Services

Broader use within other Sun Broader use within other Sun 
Microsystems organizationsMicrosystems organizations

Paris E. Bingham, Jr
Principal Engineer / Technologist
Customer Networked Services (CNS) 
Technology Office
Sun Microsystems, Inc.

Paris E. Bingham, Paris E. Bingham, JrJr
Principal Engineer / TechnologistPrincipal Engineer / Technologist
Customer Networked Services (CNS) Customer Networked Services (CNS) 
Technology OfficeTechnology Office
Sun Microsystems, Inc.Sun Microsystems, Inc.

ROI
Changing rules in a BRE is               
“10-20 times better” than 
changing hard-coded rules

ROIROI
Changing rules in a BRE is               Changing rules in a BRE is               
““1010--20 times better20 times better”” than than 
changing hardchanging hard--coded rulescoded rules
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Sun MicrosystemsSun Microsystems
Vision = BRMS + BREVision = BRMS + BRE

Q: Is the ROI for rules really that high?Q: Is the ROI for rules really that high?

A:  A:  ““Rule changes and rule management is in the order of magnitude faRule changes and rule management is in the order of magnitude faster than ster than 
before. Itbefore. It’’s much more than twice as good, its much more than twice as good, it’’s more like a magnitude of 10s more like a magnitude of 10--20 20 
times better.times better.””

Q: If the ROI for business rules is that great, why arenQ: If the ROI for business rules is that great, why aren’’t more companies doing t more companies doing 
rules?rules?

A: A: ““ItIt’’s a big s a big paradigm shiftparadigm shift for the developer. Wefor the developer. We’’re dealing with a culture shift re dealing with a culture shift 
problem where developers like to see more coding. We need to getproblem where developers like to see more coding. We need to get a mind shift a mind shift 
so developers can add dynamic business logic into the code insteso developers can add dynamic business logic into the code instead of hardad of hard--
coding business logic. coding business logic. 

The first culture shift is programmers coding rules and giving uThe first culture shift is programmers coding rules and giving up that control p that control 
and visibility into the rules. and visibility into the rules. 

The second shift is the capturing of the knowledge and getting tThe second shift is the capturing of the knowledge and getting that into the hat into the 
system.system.””

Paris E. Bingham, Paris E. Bingham, JrJr
Principal Engineer / TechnologistPrincipal Engineer / Technologist

Customer Networked Services (CNS) Technology OfficeCustomer Networked Services (CNS) Technology Office
Sun Microsystems, Inc.Sun Microsystems, Inc.
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems

1988

1986

1984

2005

“BRMS”
Business Rule 

Management 
System

2002 

BRE + BPM 
Rule Mgmt + 

Process Mgmt 
Integration Emerges

1980

“ES” “KB”
Rule-Based Expert System and  

Knowledge-Based Expert System 
Emerges

2000

AMEX 
AUTHORIZER’S 

ASSISTANT

1990

DEC 
XSEL 
XCON

FANNIE 
MAE

1996

2001

SABRE

2004

IRS

ORBITZ

DELL
AMAZON

1997

“BRE”
Expert System renamed           
Business Rule Engine

CANADA 
ISPR  / 

Y2K

1995

DOL/OSHA

MOBIL

DUPONT

MSFT

Fortune 
10 Corp

DELTA

IBM

VANGUARD

ADP
CAPITAL ONE

VISA

E-BAY
HARRAH’S

SUN

ORACLE

AIG

CitiStreet

Sarbanes-
Oxley 404

9/11Enron 
WorldCom

Gramm-
Leach-Bliley 
Act of 1999

Y2KHIPAA 
1996



BIZRULES® is a registered trademark of BizRules.comCONFIDENTIAL & PROPRIETARY Copyright © 2002-2005
28

CitiStreetCitiStreet
Vision = SME Knowledge + BREVision = SME Knowledge + BRE

Previous SituationPrevious Situation

CitiStreet in Quincy, Mass., a global CitiStreet in Quincy, Mass., a global 
benefits services provider owned by benefits services provider owned by 
Citigroup and State Street Corp. Citigroup and State Street Corp. 

Administers complex benefit plans Administers complex benefit plans 
for Fortune 500 companies, such asfor Fortune 500 companies, such as

Pension plansPension plans
Health & Welfare BenefitsHealth & Welfare Benefits

Open EnrollmentOpen Enrollment
401(k) retirement plant401(k) retirement plant

Previously, business analysts wrote Previously, business analysts wrote 
requirements, designers created requirements, designers created 
documents based on the documents based on the 
requirements, and IT developers did requirements, and IT developers did 
the coding.the coding.

Legacy pension calculator ranLegacy pension calculator ran
NTNT
C++C++

Envisioned/DeployedEnvisioned/Deployed
Rules ManagementRules Management
ILOG JRulesILOG JRules

Business ChallengeBusiness Challenge

Time and effort to implement a Time and effort to implement a 
new clientnew client’’s Pension Calculator s Pension Calculator 
took too longtook too long

Shrink implementation timeframesShrink implementation timeframes

Reduce costs by reducing IT effort Reduce costs by reducing IT effort 
in coding, testing, debuggingin coding, testing, debugging

Empower business people with Empower business people with 
pension knowledge to build the pension knowledge to build the 
pension calculatorpension calculator

CitiStreet manages thousands of CitiStreet manages thousands of 
business rules related to client business rules related to client 
policies, government regulations policies, government regulations 
and customer preferencesand customer preferences
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CitiStreetCitiStreet
Vision = SME Knowledge + BREVision = SME Knowledge + BRE

ResultsResults

““It used to take CitiStreet six It used to take CitiStreet six 
months to set up benefit plan months to set up benefit plan 
calculations for clients; it now calculations for clients; it now 
takes three monthstakes three months””

Now analysts use JRules to create Now analysts use JRules to create 
or change rules, without help from or change rules, without help from 
developersdevelopers

IT is involved in managing the IT is involved in managing the 
systems and platforms, but it's   systems and platforms, but it's   
less involved in rules managementless involved in rules management

Leverage IT resources into more Leverage IT resources into more 
value added tasks, such as   value added tasks, such as   
building tools to support the building tools to support the 
businessbusiness

Automated regression testing toolsAutomated regression testing tools
etc.etc.

Increased the transparency of a very Increased the transparency of a very 
complex processcomplex process

Business people can easily see how the Business people can easily see how the 
calculations are being performedcalculations are being performed

Transforms the knowledge so it isTransforms the knowledge so it is
TangibleTangible
VisibleVisible
Can be seen Can be seen ““above the waterabove the water””

Lessons LearnedLessons Learned
Get help getting started. Business rules Get help getting started. Business rules 
are a are a paradigm shiftparadigm shift, leverage people with , leverage people with 
experienceexperience
Manage and mentor your rule writersManage and mentor your rule writers

Put Put ““rule writersrule writers”” (pension analysts) in a (pension analysts) in a 
single group so that experience can be single group so that experience can be 
shared, and peer reviews can be doneshared, and peer reviews can be done

Promote and enforce standards and best Promote and enforce standards and best 
practicespractices

Poorly written rules may work, just as poorly Poorly written rules may work, just as poorly 
written spreadsheets may come up with the written spreadsheets may come up with the 
right answer. That doesnright answer. That doesn’’t make it the right t make it the right 
solutionsolution

Implement a Implement a ““businessbusiness--sideside”” unit test unit test 
environment independent of ITenvironment independent of IT

““Write a rule test a ruleWrite a rule test a rule””
Andy Marsh
Director of Client Project Management
CitiStreet Total Benefits Outsourcing Division

Andy MarshAndy Marsh
Director of Client Project ManagementDirector of Client Project Management
CitiStreet Total Benefits Outsourcing DivisionCitiStreet Total Benefits Outsourcing Division

ROI
“We've effectively eliminated the 
detail design function and 80% of the 
development function"

ROIROI
““We've effectively eliminated the We've effectively eliminated the 
detail design function and 80% of the detail design function and 80% of the 
development function"development function"
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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DuPontDuPont

““For every $10,000 spent to develop For every $10,000 spent to develop 
expert systems, we realize $1 Million in expert systems, we realize $1 Million in 
savings and profits savings and profits -- adding up to over adding up to over 
a $1 Billion.a $1 Billion.””

$10,000 $10,000 $1 million$1 million
$100,000 $100,000 $10 million$10 million

$1,000,000 $1,000,000 $100 million$100 million
$10,000,000 $10,000,000 $1 billion$1 billion

ROI
Savings & Profits: $1 billion
Cost: $10 million
ROI: 100 to 1

ROIROI
Savings & Profits: $1 billionSavings & Profits: $1 billion
Cost: $10 millionCost: $10 million
ROI: 100 to 1ROI: 100 to 1
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DuPont Packaging AdvisorDuPont Packaging Advisor
19871987

Helps the customer evaluate alternative choices Helps the customer evaluate alternative choices 

Helps determine the quantities required to meet Helps determine the quantities required to meet 
performance requirements, and estimate material performance requirements, and estimate material 
costs costs 

Management believes that 30 percent of DuPont's Management believes that 30 percent of DuPont's 
resin sales in the following year were attributable to resin sales in the following year were attributable to 
accounts where Packaging Advisor helped open the accounts where Packaging Advisor helped open the 
doordoor

DuPont believes this is the first expert system DuPont believes this is the first expert system 
designed as a keystone in a new product's marketing designed as a keystone in a new product's marketing 
communications strategycommunications strategy

EXSYSEXSYS
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American ExpressAmerican Express
AuthorizerAuthorizer’’s Assistants Assistant
19881988

RuleRule--Based Expert System handles all AMEX credit card Based Expert System handles all AMEX credit card 
authorizations worldwideauthorizations worldwide

Uses business rules to simulate the decision process of Uses business rules to simulate the decision process of 
experienced credit agents experienced credit agents 

In operation for over 10 years without having to rewrite the In operation for over 10 years without having to rewrite the 
original rulebase original rulebase 

Less than five three people maintain the core application, Less than five three people maintain the core application, 
which now supports all AMEX card products worldwide which now supports all AMEX card products worldwide 

Core application contains over 3,000 business rules, and the Core application contains over 3,000 business rules, and the 
entire system contains about 35,000 business rule entire system contains about 35,000 business rule 

““This system has never been down in 13 years.This system has never been down in 13 years.””

MindBoxMindBox
Marilyn Stark, DirectorMarilyn Stark, Director

American ExpressAmerican Express
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OSHA/Department of LaborOSHA/Department of Labor
Expert AdvisorsExpert Advisors
1990s1990s

Department of Labor's Employment Laws Assistance for Department of Labor's Employment Laws Assistance for 
Workers and Small Businesses (ELAWS) consists of a set of Workers and Small Businesses (ELAWS) consists of a set of 
online advisors that provide information to small business online advisors that provide information to small business 
owner in preparation for their interaction with DOL owner in preparation for their interaction with DOL 
employment law experts.employment law experts.

Expert Advisors have been working 24/7 running early 1990Expert Advisors have been working 24/7 running early 1990’’ss

““Savings to small businesses from the OSHA Hazard Savings to small businesses from the OSHA Hazard 
Awareness Advisor alone total between $40 million and $83 Awareness Advisor alone total between $40 million and $83 
million per yearmillion per year”” according to OSHAaccording to OSHA””..

Hazard Awareness Advisor went                                   Hazard Awareness Advisor went                                   
live around 1995live around 1995--19971997……
still running today...                                          still running today...                                          
Only changed onceOnly changed once……

EXSYSEXSYS

"It's a tool that can deliver expertise just as if an expert or "It's a tool that can deliver expertise just as if an expert or a panel of expertsa panel of experts
were present assisting somebody." were present assisting somebody." -- -- Edward Stern, OSHA Edward Stern, OSHA 

ROI
Savings: $40-83 million 
per year

ROIROI
Savings: $40Savings: $40--83 million 83 million 
per yearper year
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DuPont  AMEX  OSHADuPont  AMEX  OSHA
Lessons LearnedLessons Learned

Expert SystemsExpert Systems

Very Large ROIVery Large ROI

Low Development CostsLow Development Costs

Very Low Maintenance CostsVery Low Maintenance Costs

If properly maintained and If properly maintained and 
kept current, expert systems kept current, expert systems 
can have a very long lifetimecan have a very long lifetime

RuleRule--Based Expert Systems Based Expert Systems 
are a proven, industrial are a proven, industrial 
strength technologystrength technology

ForFor

AdvisingAdvising

Knowledge automation Knowledge automation 
(DuPont)(DuPont)

Service Delivery (OSHA)Service Delivery (OSHA)

Decisioning/Transacting Decisioning/Transacting 
(AMEX)(AMEX)
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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Mobil Oil Corp:Mobil Oil Corp:
Vision = Knowledge = PowerVision = Knowledge = Power

Business ChallengeBusiness Challenge
Share knowledge from top Share knowledge from top 
Mobil SMEs across all Mobil SMEs across all 
affiliates in all countriesaffiliates in all countries

Elicit, document, and Elicit, document, and 
automate knowledge from automate knowledge from 
top SMEs nearing retirementtop SMEs nearing retirement

Enable Field Engineers to Enable Field Engineers to 
make expert level decisions, make expert level decisions, 
advice, and  advice, and  
recommendationsrecommendations

Envisioned/DeployedEnvisioned/Deployed
Knowledge Management Knowledge Management 
Expert SystemsExpert Systems
AIONAION

ForFor
Knowledge automationKnowledge automation
Transformation Transformation 
Optimization Optimization 
GlobalizationGlobalization
ReinventionReinvention
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Mobil Oil Lube Knowledge Base                   Mobil Oil Lube Knowledge Base                   Vision in 1991Vision in 1991
Before                                                         ABefore                                                         Afterfter

Product data Product data 
sheetssheets

Technical Technical 
bulletinsbulletins

Equipment Equipment 
builder booksbuilder books

Lab test Lab test 
reportsreports Technical filesTechnical files

Industry Industry 
manualsmanuals

Customer Customer 
service service 
reportsreports

Product Product 
recommendation recommendation 
chartscharts Troubleshooting Troubleshooting 

manualsmanuals

Technical Technical 
troubleshooting troubleshooting 
booksbooks

Technical Technical 
memosmemos

Expert AdviceExpert Advice

Expert Product Expert Product 
RecommendationsRecommendations

Expert Problem Expert Problem 
DiagnosisDiagnosis

The Lube The Lube 
Knowledge Knowledge 

BaseBase
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Mobil Oil Lube Knowledge BaseMobil Oil Lube Knowledge Base
Suite of Expert Systems Fully Deployed by 1995Suite of Expert Systems Fully Deployed by 1995

Common RuleSets Common RuleSets 
(Gears, Bearings, (Gears, Bearings, 
Cylinders, Pistons, Cylinders, Pistons, 
Seals, etc.)Seals, etc.)

Compressor Compressor 
Expert SystemExpert System

Rolling Oils Rolling Oils 
Expert SystemExpert System

Grease Expert Grease Expert 
SystemSystem

Hydraulics Hydraulics 
Expert SystemExpert System

Environmental Environmental 
Health & Safety Health & Safety 
Expert SystemExpert SystemCruise Ship Cruise Ship 

Diesel Engine Diesel Engine 
Lubrication Lubrication 
Expert SystemExpert System

Cutting Oils Cutting Oils 
Expert SystemExpert System

Worldwide Worldwide 
Product Product 
DatabaseDatabase

Equipment Equipment 
Builders Builders 
DatabaseDatabase SecuritySecurity Library & Library & 

Reference Reference 
ManualsManuals
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Mobil Oil Lube Knowledge Base (LKB) GoalsMobil Oil Lube Knowledge Base (LKB) Goals

Capture expertise from top marketers & engineers and Capture expertise from top marketers & engineers and 
make it available worldwidemake it available worldwide

Train field repsTrain field reps

Improve customer service & service qualityImprove customer service & service quality

Provide consistent solutionsProvide consistent solutions

Minimize paperwork/looking through thick manualsMinimize paperwork/looking through thick manuals
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Mobil Oil GoalsMobil Oil Goals

Develop a strategic Knowledge Management Program Develop a strategic Knowledge Management Program 
with the following goals:with the following goals:

Maintain MobilMaintain Mobil’’s competitive edge in the worldwide s competitive edge in the worldwide 
lube marketlube market

Provide current product and customer data to the field Provide current product and customer data to the field 
sales forcesales force

Capture individual expertise and share that knowledge Capture individual expertise and share that knowledge 
throughout the Mobil systemthroughout the Mobil system

Enable marketers to increase face to face selling timeEnable marketers to increase face to face selling time
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Lessons Learned:Lessons Learned:
Mobil Oil Lube Knowledge Base (LKB)Mobil Oil Lube Knowledge Base (LKB)

You need breadthYou need breadth--type experts, and depthtype experts, and depth--type expertstype experts

Experts Experts ““seesee”” rules in their head as decision trees or decision rules in their head as decision trees or decision 
tablestables

SME interviewing is a critical success factorSME interviewing is a critical success factor

Experts are too busy/not able                                   Experts are too busy/not able                                   
to author rules in ES/BRE (1993)to author rules in ES/BRE (1993)

Need to develop strategy, standards,                            Need to develop strategy, standards,                            
and change mgmt processesand change mgmt processes

Need to develop                                                 Need to develop                                                 
Knowledge Engineering methodologyKnowledge Engineering methodology
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Lessons Learned:Lessons Learned:
Mobil Oil Lube Knowledge Base (LKB)Mobil Oil Lube Knowledge Base (LKB)

Use multiple experts for international systemsUse multiple experts for international systems

Knowledge acquisition is Knowledge acquisition is thethe critical task;  coding rules is critical task;  coding rules is 
easyeasy

Development costs can be cut over 50% by reusing objectDevelopment costs can be cut over 50% by reusing object--
oriented rulesets  (1995)oriented rulesets  (1995)

Initial learning curve, but extremely high productivity payoffInitial learning curve, but extremely high productivity payoff
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Lessons Learned:Lessons Learned:
MobilMobil’’s Experience with AIONDSs Experience with AIONDS

RAD/iterative prototyping methodologyRAD/iterative prototyping methodology
1.1. Build first systemBuild first system
2.2. Build first common code libraryBuild first common code library

You have to build it before you can reuse itYou have to build it before you can reuse it

3.3. Build next system by reBuild next system by re--using code library as much using code library as much 
as possibleas possible

4.4. Enhance library with any new functionalityEnhance library with any new functionality
Repeat steps 3 & 4, each time, growing the reuse Repeat steps 3 & 4, each time, growing the reuse ““rule rule 
library and code librarylibrary and code library””



BIZRULES® is a registered trademark of BizRules.comCONFIDENTIAL & PROPRIETARY Copyright © 2002-2005
45

Mobil Oil Lube Knowledge BaseMobil Oil Lube Knowledge Base
Lessons learned: BRE/ES, KA/KR/KE, Reusing OO Lessons learned: BRE/ES, KA/KR/KE, Reusing OO 
code & Rules really workscode & Rules really works……

Actual Results with AIONDS

System

Compressor 
Equipment 

Troubleshooting 
Knowledgebase

Grease Product 
Recommendation 

Knowledgebase
EHS Safety Audit 

Knowledgebase

Scope Full-size Full-size Prototype
Rules 300 300 100
Experts 8 9 1
Clients 2 1 1
Users > 200 > 200 < 20

IT Team 3 2 1
Dev Days 207 112 60
Budget 5% Over 9% Under 1% Over

The secret to The secret to 
success wassuccess was……

Reusing terms, Reusing terms, 
facts, rules,               facts, rules,               

and codeand code

ROI
System #1: 3 people 207 days
System #2: 2 people 112 days
ROI: At least 2 to 1

ROIROI
System #1: 3 people 207 daysSystem #1: 3 people 207 days
System #2: 2 people 112 daysSystem #2: 2 people 112 days
ROI: At least ROI: At least 22 to 1to 1
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Lube Knowledge Base / ESLube Knowledge Base / ES
Critical Success FactorsCritical Success Factors

Diagnostic problem solving approachesDiagnostic problem solving approaches
Representation of structural knowledgeRepresentation of structural knowledge
Representation of behavioral Representation of behavioral 

knowledgeknowledge

Structural and behavioral Structural and behavioral Diagnostic Diagnostic 
Problem Solving Model Problem Solving Model developmentdevelopment

KA MethodologyKA Methodology
KA technique selectionKA technique selection
KA planning/coordinationKA planning/coordination
KA analysis and synthesisKA analysis and synthesis

Knowledge Acquisition (KA) involving Knowledge Acquisition (KA) involving 
multiple, geographicallymultiple, geographically--dispersed dispersed 
expertsexperts

IssuesIssuesCritical Success FactorsCritical Success Factors
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Lube Knowledge Base / ESLube Knowledge Base / ES
Critical Success FactorsCritical Success Factors

Inference engine programmingInference engine programming
Modular code developmentModular code development
Efficient data structuresEfficient data structures
Data encapsulation / PolymorphismData encapsulation / Polymorphism
Test and evaluationTest and evaluation

Expert system programmingExpert system programming

Expert system architectureExpert system architecture
Knowledge base structureKnowledge base structure
Modular ES design strategiesModular ES design strategies
Rule processing Rule processing –– forwardforward--chaining, chaining, 

backwardbackward--chaining, bichaining, bi--directional directional 
chaining, inference engine controlchaining, inference engine control

Object processing Object processing –– class/instance data class/instance data 
model, inheritance, demons, attached model, inheritance, demons, attached 
procedures, message passingprocedures, message passing

Procedure processing Procedure processing –– processed, processed, 
functions, control structuresfunctions, control structures

Expert system software technical Expert system software technical 
designdesign

IssuesIssuesCritical Success FactorsCritical Success Factors
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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Canada Social Security ModernizationCanada Social Security Modernization
Vision = Knowledge AutomationVision = Knowledge Automation

Business ChallengeBusiness Challenge
Improve efficiencyImprove efficiency
Reduce errorsReduce errors
Reduce fraudReduce fraud

Envisioned/DeployedEnvisioned/Deployed
Knowledge Management Knowledge Management 
Expert SystemsExpert Systems
AIONAION

ForFor
Knowledge automationKnowledge automation
Transformation Transformation 
Optimization Optimization 
ModernizationModernization
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Canada Income Security Programs Redesign Canada Income Security Programs Redesign 
(ISPR)(ISPR)

In the midIn the mid--19901990’’s Canada started res Canada started re--
engineering their 1960engineering their 1960’’s legacy s legacy 
social security system to handle Y2Ksocial security system to handle Y2K

They decided to use a Business Rule They decided to use a Business Rule 
Engine as the core technology to Engine as the core technology to 
handle all the handle all the eligibility & eligibility & 
entitlement business rulesentitlement business rules

$39.4 Billion or  $39.4 Billion or  
$39,400,000,000 in benefits $39,400,000,000 in benefits 
paid in 1996paid in 1996--19971997

120 million payment 120 million payment 
transactions/yr.transactions/yr.

10 million checks a month10 million checks a month
Federal Guidebook: A Guide to the Canadian Federal Government anFederal Guidebook: A Guide to the Canadian Federal Government and its Decisiond its Decision--makers, 1996, Jmakers, 1996, J--K Carruthers Limited, pg. 36K Carruthers Limited, pg. 36--44
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Major Crown Project: Major Crown Project: 
Reengineer Social SecurityReengineer Social Security

Reengineer ISP & build new system: Client Reengineer ISP & build new system: Client 
Services Delivery Network (CSDN)Services Delivery Network (CSDN)

EDS won $103 Million contract to build & EDS won $103 Million contract to build & 
deliver CSDNdeliver CSDN

LESSON: EDS was selected over Arthur LESSON: EDS was selected over Arthur 
Anderson mainly because their proposal Anderson mainly because their proposal 
included a rulebase engine to handle the included a rulebase engine to handle the 
complex & dynamic business rules complex & dynamic business rules 
requirementsrequirements

““ISP RedesignISP Redesign””, Presentation to 1995 Platinum Technology User Conference, Phoe, Presentation to 1995 Platinum Technology User Conference, Phoenix, by Andre LeMay & Phil Vincentnix, by Andre LeMay & Phil Vincent
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Canada Social SecurityCanada Social Security
CSDN Business CaseCSDN Business Case

Improved efficiencyImproved efficiency
$40 Million/yr or $683 Million/15yrs$40 Million/yr or $683 Million/15yrs
600 positions over 5 years600 positions over 5 years

Error & fraud reductions due to new rulebaseError & fraud reductions due to new rulebase
$45 Million/yr or $703 Million/15yrs$45 Million/yr or $703 Million/15yrs

$200 Million project used BRE to handle $200 Million project used BRE to handle 
eligibility and entitlement ruleseligibility and entitlement rules

““ISP RedesignISP Redesign””, Presentation to 1995 Platinum Technology User Conference, Phoe, Presentation to 1995 Platinum Technology User Conference, Phoenix, by Andre LeMay & Phil Vincentnix, by Andre LeMay & Phil Vincent

ROI
$85 million per year
ROIROI
$85 million per year$85 million per year
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Used ES to automate the business rules Used ES to automate the business rules 
for the Government of Canadafor the Government of Canada’’s Social s Social 
Security Modernization Project.Security Modernization Project.

Social Security BenefitsSocial Security Benefits
Disability Benefits Disability Benefits 

$300 million project programmed using $300 million project programmed using 
PowerbuilderPowerbuilder/ES/BRE/ES/BRE

The rulebase component was a tiny The rulebase component was a tiny tiny tiny tiny tiny tinytiny tinytiny
part of the whole thingpart of the whole thing……

Canada Social Security ModernizationCanada Social Security Modernization
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Early on, the Rulebase significantly reduced project risk and coEarly on, the Rulebase significantly reduced project risk and costst

The Govt had to cancel the The Govt had to cancel the $400 million$400 million modernization project during modernization project during 
developmentdevelopment……

But the investment in harvesting, documenting, and coding But the investment in harvesting, documenting, and coding 
business rules paid off: Even though all the PowerBuilder code business rules paid off: Even though all the PowerBuilder code 
was scrapped, all the rules and the rulebase were retained as was scrapped, all the rules and the rulebase were retained as 
corporate assets. corporate assets. 

When the second project started, the Govt was able to save a lotWhen the second project started, the Govt was able to save a lot of of 
time and money by retime and money by re--using the Rules and Rulebase we previously using the Rules and Rulebase we previously 
developeddeveloped……

The Rulebase framework is still in use today, and it is now in uThe Rulebase framework is still in use today, and it is now in use se 
by other government agenciesby other government agencies……

Rules architecture was robust enough that it was reused on otherRules architecture was robust enough that it was reused on other
Govt. of Canada projects, such as for Govt. of Canada projects, such as for Veterans Administration Veterans Administration 
Entitlement ProgramsEntitlement Programs

Today, System delivers $39 Billion in benefit checks to 10 MilliToday, System delivers $39 Billion in benefit checks to 10 Million on 
Canadians/yr.Canadians/yr.

Canada Social Security ModernizationCanada Social Security Modernization
Business Goals/BenefitsBusiness Goals/Benefits
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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U.S. Internal Revenue Service U.S. Internal Revenue Service 
Vision = BRMS + BREVision = BRMS + BRE

Business ChallengeBusiness Challenge
Take the tax agency from a Take the tax agency from a 
paperpaper--pushing system to an pushing system to an 
interactive online program for interactive online program for 
taxpayers. taxpayers. 

Deliver tax refunds in as little as Deliver tax refunds in as little as 
two days instead of five weeks.two days instead of five weeks.

Enable taxpayers to receive eEnable taxpayers to receive e--
mail messages from the IRS mail messages from the IRS 
about their returns and track the about their returns and track the 
status of refunds online.status of refunds online.

Enable IRS Business Enable IRS Business 
Analysts/SMEs (nonAnalysts/SMEs (non--
programmers) to author and programmers) to author and 
modify IRS business rules modify IRS business rules 
without reprogramming or without reprogramming or 
recompiling.recompiling.

Envisioned/DeployedEnvisioned/Deployed
Business Rule Management  Business Rule Management  
SystemSystem
Business Rule Execution SystemBusiness Rule Execution System
BRMS?  BRE?BRMS?  BRE?

ForFor
ModernizationModernization
Transformation Transformation 
Optimization Optimization 
ReinventionReinvention
DigitizationDigitization
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The largest civilian modernization plan in history, the The largest civilian modernization plan in history, the 1515--year                year                
$10 billion IRS PRIME Business Systems Modernization Project$10 billion IRS PRIME Business Systems Modernization Project

Complex business rules architecture, methodology, and strategy Complex business rules architecture, methodology, and strategy 
250,000 IRS business rules process all US Individual Taxpayer ta250,000 IRS business rules process all US Individual Taxpayer tax returns (1040 x returns (1040 
series)series)
700700--800 rules for the 1040800 rules for the 1040--EZ aloneEZ alone

Custom IRS Business Rule Harvesting MethodologyCustom IRS Business Rule Harvesting Methodology

The good newsThe good news
Top IRS SMEs assigned to this project fullTop IRS SMEs assigned to this project full--timetime
They are using the business rules approachThey are using the business rules approach

The bad newsThe bad news
No engine for CADE yet; rules are still in C++No engine for CADE yet; rules are still in C++
Was difficult to extract rules from use casesWas difficult to extract rules from use cases

Use cases are great documenting for objectUse cases are great documenting for object--oriented systems, but they are       oriented systems, but they are       
not as useful for documenting business rules or how an enterprisnot as useful for documenting business rules or how an enterprise workse works

30,000 pages30,000 pages in the Tax Codein the Tax Code

U.S. Internal Revenue Service U.S. Internal Revenue Service 
ModernizationModernization

ROI
?
ROIROI
??
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Business Rules Hype Cycle
Rule-Based Systems & Knowledge-Based Expert Systems
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Fortune 10 Corp:Fortune 10 Corp:
Vision = Rules + Process + KnowledgeVision = Rules + Process + Knowledge

Business ChallengeBusiness Challenge
How do you manage global tax How do you manage global tax 
compliance across multiple tax compliance across multiple tax 
jurisdictions, multiple ERP jurisdictions, multiple ERP 
system platforms, and multiple system platforms, and multiple 
P&LP&L’’s?s?

How do you manage risk across How do you manage risk across 
100s of Legal Entities and P&Ls?100s of Legal Entities and P&Ls?
over 200 countries?over 200 countries?
A variety of products, services, A variety of products, services, 
and IP?and IP?

How do you manage a tax return How do you manage a tax return 
consisting of consisting of over 20,000 pages over 20,000 pages 
across many countries in every across many countries in every 
region of the world?region of the world?

How do you close the books on How do you close the books on 
time, every time?time, every time?

How do you go as fast as you canHow do you go as fast as you can,       ,       
as is your duty to shareholders, as is your duty to shareholders, 
without speeding...                   without speeding...                   
without crossing the linewithout crossing the line……
and and without breaking the rules?without breaking the rules?

How do you automate the How do you automate the 
enforcementenforcement of the rules to of the rules to 
prevent business mistakes?prevent business mistakes?

How do you manage the business How do you manage the business 
rules for Global Statutory rules for Global Statutory 
Compliance, including SarbanesCompliance, including Sarbanes--
Oxley:Oxley:

So they could be changed by the So they could be changed by the 
Business Unit without IT reBusiness Unit without IT re--
programming?programming?

So they could be shared (not So they could be shared (not 
duplicated) across multiple duplicated) across multiple ERPsERPs
and other applications?and other applications?

To minimize costs?To minimize costs?
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Fortune 10 Corp:Fortune 10 Corp:
Vision = Rules + Process + KnowledgeVision = Rules + Process + Knowledge

Business ChallengeBusiness Challenge
Ensure employees follow the Ensure employees follow the 
rules, policies, procedures, and rules, policies, procedures, and 
laws laws GovernanceGovernance

The people who know how The people who know how 
everything works are leaving everything works are leaving 
DownsizingDownsizing

The experts who know the rules The experts who know the rules 
are retiring are retiring Knowledge Knowledge 
RetentionRetention

Put management/SME decisions Put management/SME decisions 
on autoon auto--pilot pilot Knowledge Knowledge 
automationautomation

System changes are timeSystem changes are time--
consuming consuming Time to marketTime to market

Maintaining business rules in Maintaining business rules in 
many different places many different places CostCost

Eliciting SME knowledge and aligning Eliciting SME knowledge and aligning 
their rules to the automated their rules to the automated 
system system QualityQuality

VisionVision
The client sees business rules as The client sees business rules as 

the solution for governance, the solution for governance, 
downsizing, time to market, downsizing, time to market, 
system maintenance costssystem maintenance costs
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Fortune 10 Corp:Fortune 10 Corp:
Vision = Rules + Process + KnowledgeVision = Rules + Process + Knowledge

VisionVision
Instead of trying to build the Instead of trying to build the 
ultimate ERP and code all the ultimate ERP and code all the 
rules into all the rules into all the ERPsERPs, the , the 
client decided to client decided to 

Isolate all the rules and Isolate all the rules and 
centralize them in a centralize them in a Business Business 
Rule EngineRule Engine

Integrate the BREIntegrate the BRE with the with the 
ERPsERPs and other applications and other applications 
that need the rulesthat need the rules

Use Use business rules approach business rules approach 
andand knowledge acquisition knowledge acquisition 
methodologymethodology to elicit and to elicit and 
document the rules from document the rules from 
global tax SMEsglobal tax SMEs

BenefitsBenefits
Cost is reduced because the Cost is reduced because the 
rules are in one placerules are in one place

Time to market is reduced Time to market is reduced 
because changing one rule is because changing one rule is 
easier than changing the same easier than changing the same 
rule in multiple rule in multiple ERPsERPs and and 
applicationsapplications

Invisible knowledge is Invisible knowledge is 
transformed into visible transformed into visible 
knowledgeknowledge

ROI
Cost to hard-code global tax rules: $ ____
Cost to manage rules using BRE:  $ ____
ROI: 10 to 1

ROIROI
Cost to hardCost to hard--code global tax rules: $ ____code global tax rules: $ ____
Cost to manage rules using BRE:  Cost to manage rules using BRE:  $ ____$ ____
ROI: 10 to 1ROI: 10 to 1
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Fortune 10 Corp:Fortune 10 Corp:
Vision = Rules + Process + KnowledgeVision = Rules + Process + Knowledge

Business ChallengeBusiness Challenge
Deliver US and IntDeliver US and Int’’l Tax l Tax 
Knowledge over WebKnowledge over Web

Automate routine tax adviceAutomate routine tax advice

Give Tax SMEs more time for Give Tax SMEs more time for 
higherhigher--value more complex value more complex 
casescases

Enable Tax SMEs to manage Enable Tax SMEs to manage 
tax rulestax rules

Envisioned/DeployedEnvisioned/Deployed
Rules ManagementRules Management
Process ManagementProcess Management
Knowledge ManagementKnowledge Management
PegaRULESPegaRULES

ForFor
DigitizationDigitization
Transformation Transformation 
Optimization Optimization 
Modernization Modernization 
GlobalizationGlobalization
ReinventionReinvention
Knowledge automationKnowledge automation
Statutory complianceStatutory compliance
Regulatory complianceRegulatory compliance
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Fortune 10 Corp: Tax/Finance Fortune 10 Corp: Tax/Finance 
Strategy = Leverage BR Methodology + BRE/BPM Strategy = Leverage BR Methodology + BRE/BPM 
to digitize and optimize the corporationto digitize and optimize the corporation

TAX PLANNING RULESTAX PLANNING RULES
ENTITY MGMT RULESENTITY MGMT RULES

Incorporate Statutory EntitiesIncorporate Statutory Entities
Create/Manage/Dissolve Create/Manage/Dissolve SEsSEs
Create/Manage/Create/Manage/ReorgReorg Depts. Depts. 
Create/Manage Cost CentersCreate/Manage Cost Centers

Locate (Buy/Lease)Locate (Buy/Lease)
PROPERTY TAX RULESPROPERTY TAX RULES

Hire / Pay SalaryHire / Pay Salary
PAYROLL TAX RULESPAYROLL TAX RULES

Buy / Make PartsBuy / Make Parts
InventInvent

IP MGMT RULESIP MGMT RULES
R&D TAX CREDIT RULESR&D TAX CREDIT RULES

PrePre--SalesSales
TAX ANALYSIS RULESTAX ANALYSIS RULES

PREPRE--SALES / WHATSALES / WHAT--IFIF
POSTPOST--SALES / ACTUALSSALES / ACTUALS
CONTRACTS TAX RULESCONTRACTS TAX RULES

SellSell…… Sign ContractSign Contract
BuildBuild ProductProduct…… InstallInstall ProductProduct
Provide ServiceProvide Service
Bill   Bill   AUTOMATEDAUTOMATED BILLINGBILLING RULESRULES
TAX TRANSACTING RULESTAX TRANSACTING RULES

CIT, SALES & USE, WH, PAYROLL, CIT, SALES & USE, WH, PAYROLL, 
VAT, FTR, TPVAT, FTR, TP

Quarter/YearQuarter/Year--End CloseEnd Close
CLOSING PROCESSCLOSING PROCESS

TAX REPORTING RULESTAX REPORTING RULES
FAS109 Accounting for Income FAS109 Accounting for Income 
Taxes Taxes FAS109 RULESFAS109 RULES
BRANCH REPORTING RULESBRANCH REPORTING RULES
CLOSING RULESCLOSING RULES

SEC ReportingSEC Reporting
Compliance / AuditCompliance / Audit

SARBANESSARBANES--OXLEY RULESOXLEY RULES
CORPORATE FORMALITIES CORPORATE FORMALITIES 
RULESRULES
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Fortune 10 Corp:Fortune 10 Corp: Tax/FinanceTax/Finance
Controllership, Governance, ComplianceControllership, Governance, Compliance

RulesRules
PoliciesPolicies
ProceduresProcedures
KnowledgeKnowledge

Knowledge Knowledge 
AcquisitionAcquisition

Knowledge Knowledge 
RepresentationRepresentation

Knowledge Knowledge 
EngineeringEngineering

SalesSales
TaxTax
FinanceFinance
LegalLegal
HRHR
AccountingAccounting
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 Tax Dept - Property Tax Business Process Model
 18.0  Property Tax Billing Processes Internal Billing

 T
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18.6 PT Billing sends 
billing information to 

PT System

18.1 Calculate Billing 
Amount

START
PROCESS

18.14  PT invoices 
affiliate

18.8 PT System 
rejects invoice into a 
queue for the seller 

to fix

18.9  U.S. Tax 
Controller reviews 

IBS rejects

18.2 Does 
business use 

IBS?

No

Yes 18.7  Is the 
Invoice valid?

Yes

No

18.10  It’s the 
end of day... 

and senior B/A 
contacts  are 

arriving to 
work.

18.12  Self corrects 
billing information in 

The system 
reprocesses all 
Rejects nightly

18.11  Seller or 
Buyer Update The 

System A and B table

No

Yes

18.3  PT Billing 
Generates Statutory 

Invoice

18.4  PT Billing 
emails PDF copy of 
Invoice to Affiliate

end

18.5  PT Billing 
sends Statutory 

Invoice to 
Documentum

end

Periodic A
+ Manual Adjustment B
+ System Adjustment B
------------------------------
= Total Property Tax

Billing Amount = Total Property Tax

See calculation below

Return to
Main Page

Sample 
“Process 
Model”

Sample Sample 
““Process Process 
ModelModel””
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Sample   
“Fact Model”

Sample   Sample   
““Fact ModelFact Model””
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“If I can’t picture it,                   
I can’t understand it.”

Albert Einstein

Sample                 
“Rule Model”

Sample                  Sample                  
““Rule ModelRule Model””
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Contracts Tax Rules Contracts Tax Rules (Inquiry(Inquiry SalesSales Order)Order)

Selected as the first Business Rules project by the Tax Dept.Selected as the first Business Rules project by the Tax Dept.
To replace legacy To replace legacy ““Tax AdvisingTax Advising”” system developed by Lead SMEsystem developed by Lead SME
IT could not make change fast enough because of constant tax chaIT could not make change fast enough because of constant tax changesnges

Business rule approach toBusiness rule approach to
Harvest rules & processesHarvest rules & processes from Lead SME & Global Subject Matter Expertsfrom Lead SME & Global Subject Matter Experts
Document rules & processesDocument rules & processes for Global Tax Managementfor Global Tax Management
Automate rulesAutomate rules & processes& processes using BRE/BPM rule engineusing BRE/BPM rule engine

Rules cover 120 countries and these tax types:Rules cover 120 countries and these tax types:
CIT Corporate Income Tax, WH Withholding, VAT, VAT WH, Sales, USCIT Corporate Income Tax, WH Withholding, VAT, VAT WH, Sales, USST US Sales ST US Sales 
Tax, Retention, NWT Net Worth, GRT Gross Rcpts Tax, EPS EmployeeTax, Retention, NWT Net Worth, GRT Gross Rcpts Tax, EPS Employee Profit Share, Profit Share, 
FTR Foreign Tax Relief, Banking, Stamp, TP Transfer Pricing, etcFTR Foreign Tax Relief, Banking, Stamp, TP Transfer Pricing, etc..

From Inquiry to Order Phase to Order to Remittance PhaseFrom Inquiry to Order Phase to Order to Remittance Phase
Expert Rules analyze every transaction/deal to determine optimalExpert Rules analyze every transaction/deal to determine optimal
Statutory Entities, Management Entities, and Contract StructuresStatutory Entities, Management Entities, and Contract Structures in in 
order to manage tax complianceorder to manage tax compliance

Fortune 10 Corp:Fortune 10 Corp: Tax/FinanceTax/Finance
Tax Management RulesTax Management Rules

Contract rules recommend what Contract 
Structure and Legal Entities to use in the 

Deal to manage tax risk

Contract rules recommend what Contract Contract rules recommend what Contract 
Structure and Legal Entities to use in the Structure and Legal Entities to use in the 

Deal to manage tax riskDeal to manage tax risk
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Automated Billing Engine Rules Automated Billing Engine Rules 
((Fulfillment)Fulfillment)

Billing rules for each ContractBilling rules for each Contract worldwide worldwide 
automatically generate invoice, line items, and automatically generate invoice, line items, and 
taxable amountstaxable amounts

Harvest billing rules from Legal Contracts Harvest billing rules from Legal Contracts 

Integration with Finance Oracle ERPIntegration with Finance Oracle ERP

Develop Enterprise Rules ArchitectureDevelop Enterprise Rules Architecture

Fortune 10 Corp: Maintenance Contracts Services Fortune 10 Corp: Maintenance Contracts Services 
Billing Rules (Billing Rules (Fulfillment)Fulfillment)

Rules in the Signed Contract specify 
Actual Billing terms

Rules in the Signed Contract specify Rules in the Signed Contract specify 
Actual Billing termsActual Billing terms
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Entity Management RulesEntity Management Rules

Business Rules for establishing, managing, and Business Rules for establishing, managing, and 
dissolving Statutory Entities and Management dissolving Statutory Entities and Management 
Entities worldwide, in compliance with SarbanesEntities worldwide, in compliance with Sarbanes--
OxleyOxley

Rule harvesting to extract rules from Sources of Record Rule harvesting to extract rules from Sources of Record 
(specs, etc.)(specs, etc.)

Rules methodology to document the business rules so        Rules methodology to document the business rules so        
they can be coded in the Business Rules Engine (BRE)they can be coded in the Business Rules Engine (BRE)

Fortune 10 Corp:Fortune 10 Corp: Tax/FinanceTax/Finance
Entity Management RulesEntity Management Rules

Entity Management rules 
are used to create and 

manage LEs

Entity Management rules Entity Management rules 
are used to create and are used to create and 

manage manage LEsLEs
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Rules for IRS Corporate Income Tax Reporting Rules for IRS Corporate Income Tax Reporting 
(Quarterly and Yearly)(Quarterly and Yearly)
GAAP RulesGAAP Rules
FAS109 Reporting Rules / ProvisionFAS109 Reporting Rules / Provision

Business Rules for calculating Income Statement by Business Rules for calculating Income Statement by 
CountryCountry
Business Rules for determining Foreign Tax CreditsBusiness Rules for determining Foreign Tax Credits
Business Rules for calculating US Corporation Income Tax Business Rules for calculating US Corporation Income Tax 
line items for the Headquarters of this multiline items for the Headquarters of this multi--nationalnational
Rule harvesting to extract rules from Tax SMEsRule harvesting to extract rules from Tax SMEs
Documenting the business rules & processes so they can be  Documenting the business rules & processes so they can be  
coded in the Business Rules Engine (BRE)coded in the Business Rules Engine (BRE)

Fortune 10 Corp:Fortune 10 Corp: Tax Reporting/FilingTax Reporting/Filing
IRS ReportingIRS Reporting

Tax Reporting 
rules calculate 

Income Tax

Tax Reporting Tax Reporting 
rules calculate rules calculate 

Income TaxIncome Tax
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SarbanesSarbanes--Oxley RulesOxley Rules

Adapting the rule harvesting methodology to Adapting the rule harvesting methodology to document document 
SOX Controls and Processes, and verify those SOX Controls and Processes, and verify those 
processes are in placeprocesses are in place, in order to assure compliance , in order to assure compliance 
with SOA and other regulationswith SOA and other regulations

Using business rules approach to document the enterpriseUsing business rules approach to document the enterprise’’s s 
rules and processes and controls so they can be easily rules and processes and controls so they can be easily 
understood by all, especially auditorsunderstood by all, especially auditors

Fortune 10 Corp: Tax/FinanceFortune 10 Corp: Tax/Finance
Global Statutory Compliance RulesGlobal Statutory Compliance Rules
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Intellectual Property Management RulesIntellectual Property Management Rules

Rules for managing IP assets worldwideRules for managing IP assets worldwide
R&D Tax Credit rulesR&D Tax Credit rules

Rule harvesting to extract rules from existing System of Rule harvesting to extract rules from existing System of 
Record (existing documentation) Record (existing documentation) 

Rule methodology approach to document and manage the Rule methodology approach to document and manage the 
business rules so they can be coded in the Business Rules business rules so they can be coded in the Business Rules 
Engine (BRE)Engine (BRE)

Fortune 10 Corp:Fortune 10 Corp: Tax/FinanceTax/Finance
IP Management RulesIP Management Rules



DESIGN PRINCIPLES, FRAMEWORK, DESIGN PRINCIPLES, FRAMEWORK, 
METHODOLOGY, TEMPLATES, AND METHODOLOGY, TEMPLATES, AND 

BEST PRACTICESBEST PRACTICES

HOW THESE FIVE GLOBAL LEADERS HOW THESE FIVE GLOBAL LEADERS 
TRANSFORMED KNOWLEDGE TRANSFORMED KNOWLEDGE 
AND MANAGED KNOWLEDGEAND MANAGED KNOWLEDGE
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Note: This slide is from a presentation given by IRS/CSC at BRF2Note: This slide is from a presentation given by IRS/CSC at BRF2003, 003, 
showing steps in the BIZRULESshowing steps in the BIZRULES®® VISIONVISION™™ Methodology. These Methodology. These 

schematics are from Release 5 of the methodology. schematics are from Release 5 of the methodology. 
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BRE/ES Tool BRE/ES Tool 
SelectionSelection

xx DataData--Based systems are limited to processing dataBased systems are limited to processing data…… and outputting informationand outputting information

√√ RuleRule--Based systems process Data + RulesBased systems process Data + Rules…… and output decisions and output decisions 

√√ KnowledgeKnowledge--Based systems process Data + Rules + KnowledgeBased systems process Data + Rules + Knowledge……
and output answers + recommendations + expert adviceand output answers + recommendations + expert advice

.. Example: BIZRULESExample: BIZRULES®® VISIONVISION™™ MethodologyMethodology forfor BuildingBuilding RuleRule--BasedBased && KnowledgeKnowledge--BasedBased SystemsSystems

Visioning Definition

ScopingScoping

Executive Executive 
RoundtablesRoundtables

Business Rule Business Rule 
WorkoutsWorkouts

Rule Requirements Rule Requirements 
WorkshopsWorkshops

Rule
Harvesting

Knowledge Acquisition Knowledge Acquisition 
and Rule Definition and Rule Definition 
KARDKARD™™ WorkshopsWorkshops

Rule Rule 
DefinitionDefinition

Knowledge Knowledge 
RepresentationRepresentation

Knowledge
Engineering

Rule Repository Rule Repository 
DesignDesign

Rule DesignRule Design

Ruleset DesignRuleset Design

Rule Rule 
AuthoringAuthoring

Architect, Design,
& Build Rule-Based 
BRMS Application

AKA Decision System

BRE App BRE App 
ArchitectureArchitecture

App DesignApp Design

App App 
DevelopmentDevelopment

Deployment
& Change 

Management

TestTest

ChangeChange

Architect, Design, & BuildArchitect, Design, & Build
KnowledgeKnowledge--BasedBased

Expert AdvisorExpert Advisor
AKA Expert SystemAKA Expert System

AnswersAnswers

RecommendationsRecommendations

Expert AdviceExpert Advice

DecisionsDecisions

RealReal--Time Time 
DecisionsDecisions

Rule OutputRule Output

Knowledge OutputKnowledge Output

RULERULE--BASED SOLUTIONBASED SOLUTION

KNOWLEDGEKNOWLEDGE--BASED         BASED         
SOLUTIONSOLUTION

Expert Advisor System        Expert Advisor System        
Knowledge Automation SystemKnowledge Automation System

Knowledge AutomationKnowledge Automation

Departmental RulesDepartmental Rules

Complex Rules      Complex Rules      

Deep LogicDeep Logic

Database IntegrationDatabase Integration

DeployDeploy

RULERULE--BASED BASED 
SOLUTIONSOLUTION

RealReal--Time Time 
Decisioning SystemDecisioning System

Rule DigitizationRule Digitization

Enterprise Common Enterprise Common 
RulesRules

Simplistic RulesSimplistic Rules

Database IntegrationDatabase Integration

KNOWLEDGEKNOWLEDGE--BASED BASED 
SOLUTIONSOLUTION

Project Project 
PlanningPlanning

This schematic is from Release 7 of the BIZRULESThis schematic is from Release 7 of the BIZRULES®® VISIONVISION™™ methodologymethodology
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RuleRule––Based BRE/BRMS vs. KnowledgeBased BRE/BRMS vs. Knowledge--Based ES:Based ES:
Simplistic, common rulesSimplistic, common rules shared enterpriseshared enterprise--widewide
vsvs. . Deep, complex rulesDeep, complex rules for a specific business purposefor a specific business purpose

RULERULE--BASED BASED ““BUSINESS RULE ENGINESBUSINESS RULE ENGINES””
ARE BEST FORARE BEST FOR

Making the correct Making the correct DecisionDecision based on the business rules, based on the business rules, 
policy or lawpolicy or law
Simplistic or common rules shared enterpriseSimplistic or common rules shared enterprise--wide in       wide in       
realreal--time time (i.e. pricing & promotion rules for one transaction)(i.e. pricing & promotion rules for one transaction)

KNOWLEDGEKNOWLEDGE--BASED BASED ““EXPERT SYSTEMSEXPERT SYSTEMS””
ARE BEST FORARE BEST FOR

Getting an Expert Getting an Expert AnswerAnswer or making an expertor making an expert--level level 
DecisionDecision
Deep complex rules for a specific business purpose              Deep complex rules for a specific business purpose              
(i.e. Pricing & promotion plan for FY2006) (i.e. Pricing & promotion plan for FY2006) 
Recommending the best, optimal answer out of many Recommending the best, optimal answer out of many 
possible alternativespossible alternatives
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RuleRule––Based BRE/BRMS vs. KnowledgeBased BRE/BRMS vs. Knowledge--Based ES: Based ES: 
(1) Transacting vs. Planning(1) Transacting vs. Planning……
(2) Deciding vs. Answering & Recommending(2) Deciding vs. Answering & Recommending……

RULERULE--BASED BASED ““BUSINESS RULE ENGINESBUSINESS RULE ENGINES””
ARE BEST FORARE BEST FOR

DECIDING / TRANSACTING (OLTP) / APPROVINGDECIDING / TRANSACTING (OLTP) / APPROVING
REPORTINGREPORTING
COMPLYING (REALCOMPLYING (REAL--TIME) / MONITORING (REALTIME) / MONITORING (REAL--TIME)TIME)

KNOWLEDGEKNOWLEDGE--BASED BASED ““EXPERT SYSTEMSEXPERT SYSTEMS””
ARE BEST FORARE BEST FOR

ANSWERING / EXPERT DECIDING / APPROVING / JUDGINGANSWERING / EXPERT DECIDING / APPROVING / JUDGING
CONFIGURING / RECOMMENDING CONFIGURING / RECOMMENDING 
PLANNING / DESIGNING / MANAGING PLANNING / DESIGNING / MANAGING 
DIAGNOSING / TROUBLESHOOTINGDIAGNOSING / TROUBLESHOOTING
SCORING / PERSONALIZING / WRITING / SERVICINGSCORING / PERSONALIZING / WRITING / SERVICING
ADVISINGADVISING
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Design Principle #1Design Principle #1
ChangeChange

Primary design point is to facilitate changePrimary design point is to facilitate change

The single greatest cost in both time and resources The single greatest cost in both time and resources 
in the IT environment is changing the system as the in the IT environment is changing the system as the 
business processes surrounding it changebusiness processes surrounding it change

Consequently, the overriding concerns for IT become Consequently, the overriding concerns for IT become 
"designing for change and meeting business "designing for change and meeting business 
requirements"requirements"

Performance, storage and cost of implementation Performance, storage and cost of implementation 
are secondaryare secondary

Source:Source:
A Conceptual Architecture for the Information A Conceptual Architecture for the Information 

Technology of the State of OhioTechnology of the State of Ohio
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Design Principle #2Design Principle #2
ReuseReuse

Design business rules and other recurring application Design business rules and other recurring application 
logic in a consistent manner, encapsulated in a highly logic in a consistent manner, encapsulated in a highly 
granular formgranular form

Business rules must be separated from the presentation Business rules must be separated from the presentation 
and data access logicand data access logic

Business rules are the focal points of reuse abilityBusiness rules are the focal points of reuse ability

no programmer should ever recode a business rule that already no programmer should ever recode a business rule that already 
existsexists

Source:Source:
A Conceptual Architecture for the Information A Conceptual Architecture for the Information 

Technology of the State of OhioTechnology of the State of Ohio
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Design Principle #3 Design Principle #3 
Enterprise Rules IntegrationEnterprise Rules Integration
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Design Principles #4Design Principles #4--66

#4. You need a #4. You need a frameworkframework to work in or else you get lostto work in or else you get lost
Zachman Enterprise Architecture Framework (ZEAF) is as good as aZachman Enterprise Architecture Framework (ZEAF) is as good as anyny
Framework should BusinessFramework should Business--centric and platformcentric and platform--independentindependent

#5. You need a business rules #5. You need a business rules methodologymethodology that fits in to your           that fits in to your           
enterprise architecture frameworkenterprise architecture framework

To know what rules need to be transformed from tacit knowledge tTo know what rules need to be transformed from tacit knowledge to informationo information
To know how to elicit rules from SMEs (KA)To know how to elicit rules from SMEs (KA)

To know how to represent/engineer those rules for rule engines (To know how to represent/engineer those rules for rule engines (KR)KR)

To know what rules you have to program (KE)To know what rules you have to program (KE)

#6. You need models or #6. You need models or blueprintsblueprints of the business rules in order to of the business rules in order to 
change rules change rules (i.e. a (i.e. a ““rules architecturerules architecture””))

You canYou can’’t change or modify a complex system unless you know what it is lt change or modify a complex system unless you know what it is like todayike today

If you have the plans, you need to verify they are upIf you have the plans, you need to verify they are up--toto--date and accurate;                   date and accurate;                   
if they are not you need to redraw themif they are not you need to redraw them

If you donIf you don’’t have the plans, you need to create them first before making ant have the plans, you need to create them first before making any changesy changes
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e.g. DATA

ENTERPRISE ARCHITECTURE - A FRAMEWORK

Builder

SCOPE
(CONTEXTUAL)

MODEL
(CONCEPTUAL)

ENTERPRISE

Designer

SYSTEM
MODEL
(LOGICAL)

TECHNOLOGY
MODEL
(PHYSICAL)

DETAILED
REPRESEN-
  TATIONS
(OUT-OF-
    CONTEXT)

Sub-
Contractor

FUNCTIONING
ENTERPRISE

DATA FUNCTION NETWORK

e.g. Data Definition

Ent = Field
Reln = Address

e.g. Physical Data Model

Ent = Segment/Table/etc.
Reln = Pointer/Key/etc.

e.g. Logical Data Model

Ent = Data Entity
Reln = Data Relationship

e.g. Semantic Model

Ent = Business Entity
Reln = Business Relationship

List of Things Important
to the Business

ENTITY = Class of
Business Thing

List of Processes the
Business Performs

Function = Class of
Business Process

e.g. Application Architecture

I/O  = User Views
Proc .= Application Function

e.g. System Design

I/O = Data Elements/Sets
Proc.= Computer Function

e.g. Program

I/O = Control Block
Proc.= Language Stmt

e.g. FUNCTION

e.g. Business Process Model

Proc. = Business Process
I/O = Business Resources

List of Locations in which
 the Business Operates

Node = Major  Business
Location

e.g.  Business Logistics 
       System

Node = Business Location
Link = Business Linkage

e.g.  Distributed System

Node = I/S Function
(Processor, Storage, etc)
Link = Line Characteristics

e.g. Technology Architecture

Node = Hardware/System
Software

Link = Line Specifications

e.g.  Network Architecture

Node = Addresses
Link = Protocols

e.g. NETWORK

Architecture

Planner

Owner

Builder

ENTERPRISE
MODEL

(CONCEPTUAL) 

Designer

SYSTEM
MODEL

(LOGICAL)  

TECHNOLOGY
MODEL

(PHYSICAL)

DETAILED
REPRESEN- 

TATIONS 
(OUT-OF   

CONTEXT) 

Sub-
Contractor

FUNCTIONING

MOTIVATIONTIMEPEOPLE

e.g. Rule Specification

End = Sub-condition
Means = Step

e.g. Rule Design

End = Condition
Means = Action

e.g., Business Rule Model

End = Structural Assertion
Means =Action Assertion

End = Business Objective
Means = Business Strategy

List of Business Goals/Strat

Ends/Means=Major Bus. Goal/
Critical Success Factor

List of Events Significant

Time = Major Business Event

e.g. Processing Structure

Cycle = Processing Cycle
Time = System Event      

e.g. Control Structure

Cycle = Component Cycle
Time = Execute

e.g.  Timing Definition

Cycle = Machine Cycle
Time = Interrupt

e.g. SCHEDULE

e.g. Master Schedule

Time = Business Event
Cycle = Business Cycle

List of Organizations

People = Major Organizations

e.g.  Work Flow Model

People = Organization Unit
Work = Work Product

e.g. Human Interface 

People = Role
Work = Deliverable

e.g. Presentation Architecture

People = User
Work = Screen Format
e.g.  Security Architecture

People = Identity
Work = Job

e.g. ORGANIZATION

Planner

Owner

to the BusinessImportant to the Business

What How Where Who When Why

John A. Zachman, Zachman International (810) 231-0531

SCOPE
(CONTEXTUAL)

Architecture

e.g. STRATEGY
ENTERPRISE

e.g. Business Plan

TM

Reprinted by permission – www.zifa.com
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e.g. DATA

ENTERPRISE ARCHITECTURE - A FRAMEWORK

Builder

SCOPE
(CONTEXTUAL)

MODEL
(CONCEPTUAL)

ENTERPRISE

Designer

SYSTEM
MODEL
(LOGICAL)

TECHNOLOGY
MODEL
(PHYSICAL)

DETAILED
REPRESEN-
  TATIONS
(OUT-OF-
    CONTEXT)

Sub-
Contractor

FUNCTIONING
ENTERPRISE

DATA FUNCTION NETWORK

e.g. Data Definition

Ent = Field
Reln = Address

e.g. Physical Data Model

Ent = Segment/Table/etc.
Reln = Pointer/Key/etc.

e.g. Logical Data Model

Ent = Data Entity
Reln = Data Relationship

e.g. Semantic Model

Ent = Business Entity
Reln = Business Relationship

List of Things Important
to the Business

ENTITY = Class of
Business Thing

List of Processes the
Business Performs

Function = Class of
Business Process

e.g. Application Architecture

I/O  = User Views
Proc .= Application Function

e.g. System Design

I/O = Data Elements/Sets
Proc.= Computer Function

e.g. Program

I/O = Control Block
Proc.= Language Stmt

e.g. FUNCTION

e.g. Business Process Model

Proc. = Business Process
I/O = Business Resources

List of Locations in which
 the Business Operates

Node = Major  Business
Location

e.g.  Business Logistics 
       System

Node = Business Location
Link = Business Linkage

e.g.  Distributed System

Node = I/S Function
(Processor, Storage, etc)
Link = Line Characteristics

e.g. Technology Architecture

Node = Hardware/System
Software

Link = Line Specifications

e.g.  Network Architecture

Node = Addresses
Link = Protocols

e.g. NETWORK

Architecture

Planner

Owner

Builder

ENTERPRISE
MODEL

(CONCEPTUAL) 

Designer

SYSTEM
MODEL

(LOGICAL)  

TECHNOLOGY
MODEL

(PHYSICAL)

DETAILED
REPRESEN- 

TATIONS 
(OUT-OF   

CONTEXT) 

Sub-
Contractor

FUNCTIONING

MOTIVATIONTIMEPEOPLE

e.g. Rule Specification

End = Sub-condition
Means = Step

e.g. Rule Design

End = Condition
Means = Action

e.g., Business Rule Model

End = Structural Assertion
Means =Action Assertion

End = Business Objective
Means = Business Strategy

List of Business Goals/Strat

Ends/Means=Major Bus. Goal/
Critical Success Factor

List of Events Significant

Time = Major Business Event

e.g. Processing Structure

Cycle = Processing Cycle
Time = System Event      

e.g. Control Structure

Cycle = Component Cycle
Time = Execute

e.g.  Timing Definition

Cycle = Machine Cycle
Time = Interrupt

e.g. SCHEDULE

e.g. Master Schedule

Time = Business Event
Cycle = Business Cycle

List of Organizations

People = Major Organizations

e.g.  Work Flow Model

People = Organization Unit
Work = Work Product

e.g. Human Interface 

People = Role
Work = Deliverable

e.g. Presentation Architecture

People = User
Work = Screen Format
e.g.  Security Architecture

People = Identity
Work = Job

e.g. ORGANIZATION

Planner

Owner

to the BusinessImportant to the Business

What How Where Who When Why

John A. Zachman, Zachman International (810) 231-0531

SCOPE
(CONTEXTUAL)

Architecture

e.g. STRATEGY
ENTERPRISE

e.g. Business Plan

TMComplete Complete ““Data ModelData Model”” ArchitectureArchitecture
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e.g. DATA

ENTERPRISE ARCHITECTURE - A FRAMEWORK

Builder
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Designer
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FUNCTIONING
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DATA FUNCTION NETWORK

e.g. Data Definition

Ent = Field
Reln = Address

e.g. Physical Data Model

Ent = Segment/Table/etc.
Reln = Pointer/Key/etc.

e.g. Logical Data Model

Ent = Data Entity
Reln = Data Relationship

e.g. Semantic Model

Ent = Business Entity
Reln = Business Relationship

List of Things Important
to the Business

ENTITY = Class of
Business Thing

List of Processes the
Business Performs

Function = Class of
Business Process

e.g. Application Architecture

I/O  = User Views
Proc .= Application Function

e.g. System Design

I/O = Data Elements/Sets
Proc.= Computer Function

e.g. Program

I/O = Control Block
Proc.= Language Stmt

e.g. FUNCTION

e.g. Business Process Model

Proc. = Business Process
I/O = Business Resources

List of Locations in which
 the Business Operates

Node = Major  Business
Location

e.g.  Business Logistics 
       System

Node = Business Location
Link = Business Linkage

e.g.  Distributed System

Node = I/S Function
(Processor, Storage, etc)
Link = Line Characteristics

e.g. Technology Architecture

Node = Hardware/System
Software

Link = Line Specifications

e.g.  Network Architecture

Node = Addresses
Link = Protocols

e.g. NETWORK

Architecture
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Owner

Builder
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(OUT-OF   

CONTEXT) 

Sub-
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FUNCTIONING

MOTIVATIONTIMEPEOPLE

e.g. Rule Specification

End = Sub-condition
Means = Step

e.g. Rule Design

End = Condition
Means = Action

e.g., Business Rule Model

End = Structural Assertion
Means =Action Assertion

End = Business Objective
Means = Business Strategy

List of Business Goals/Strat

Ends/Means=Major Bus. Goal/
Critical Success Factor

List of Events Significant

Time = Major Business Event

e.g. Processing Structure

Cycle = Processing Cycle
Time = System Event      

e.g. Control Structure

Cycle = Component Cycle
Time = Execute

e.g.  Timing Definition

Cycle = Machine Cycle
Time = Interrupt

e.g. SCHEDULE

e.g. Master Schedule

Time = Business Event
Cycle = Business Cycle

List of Organizations

People = Major Organizations

e.g.  Work Flow Model

People = Organization Unit
Work = Work Product

e.g. Human Interface 

People = Role
Work = Deliverable

e.g. Presentation Architecture

People = User
Work = Screen Format
e.g.  Security Architecture

People = Identity
Work = Job

e.g. ORGANIZATION

Planner

Owner

to the BusinessImportant to the Business

What How Where Who When Why

John A. Zachman, Zachman International (810) 231-0531

SCOPE
(CONTEXTUAL)

Architecture

e.g. STRATEGY
ENTERPRISE

e.g. Business Plan

TMObject Oriented Modeling (UML)Object Oriented Modeling (UML)
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e.g. DATA

ENTERPRISE ARCHITECTURE - A FRAMEWORK

Builder
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DATA FUNCTION NETWORK

e.g. Data Definition

Ent = Field
Reln = Address

e.g. Physical Data Model

Ent = Segment/Table/etc.
Reln = Pointer/Key/etc.

e.g. Logical Data Model

Ent = Data Entity
Reln = Data Relationship

e.g. Semantic Model

Ent = Business Entity
Reln = Business Relationship

List of Things Important
to the Business

ENTITY = Class of
Business Thing

List of Processes the
Business Performs

Function = Class of
Business Process

e.g. Application Architecture

I/O  = User Views
Proc .= Application Function

e.g. System Design

I/O = Data Elements/Sets
Proc.= Computer Function

e.g. Program

I/O = Control Block
Proc.= Language Stmt

e.g. FUNCTION

e.g. Business Process Model

Proc. = Business Process
I/O = Business Resources

List of Locations in which
 the Business Operates

Node = Major  Business
Location

e.g.  Business Logistics 
       System

Node = Business Location
Link = Business Linkage

e.g.  Distributed System

Node = I/S Function
(Processor, Storage, etc)
Link = Line Characteristics

e.g. Technology Architecture

Node = Hardware/System
Software

Link = Line Specifications

e.g.  Network Architecture
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Link = Protocols

e.g. NETWORK
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End = Sub-condition
Means = Step

e.g. Rule Design

End = Condition
Means = Action

e.g., Business Rule Model

End = Structural Assertion
Means =Action Assertion

End = Business Objective
Means = Business Strategy

List of Business Goals/Strat

Ends/Means=Major Bus. Goal/
Critical Success Factor

List of Events Significant

Time = Major Business Event

e.g. Processing Structure

Cycle = Processing Cycle
Time = System Event      

e.g. Control Structure

Cycle = Component Cycle
Time = Execute

e.g.  Timing Definition

Cycle = Machine Cycle
Time = Interrupt

e.g. SCHEDULE

e.g. Master Schedule

Time = Business Event
Cycle = Business Cycle

List of Organizations

People = Major Organizations

e.g.  Work Flow Model

People = Organization Unit
Work = Work Product

e.g. Human Interface 

People = Role
Work = Deliverable

e.g. Presentation Architecture

People = User
Work = Screen Format
e.g.  Security Architecture

People = Identity
Work = Job

e.g. ORGANIZATION

Planner

Owner

to the BusinessImportant to the Business

What How Where Who When Why

John A. Zachman, Zachman International (810) 231-0531

SCOPE
(CONTEXTUAL)

Architecture

e.g. STRATEGY
ENTERPRISE

e.g. Business Plan

TMComplete Complete ““Business Process ModelBusiness Process Model”” ArchitectureArchitecture
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ENTERPRISE ARCHITECTURE - A FRAMEWORK

Builder

SCOPE
(CONTEXTUAL)

MODEL
(CONCEPTUAL)

ENTERPRISE

Designer

SYSTEM
MODEL
(LOGICAL)

TECHNOLOGY
MODEL
(PHYSICAL)

DETAILED
REPRESEN-
  TATIONS
(OUT-OF-
    CONTEXT)

Sub-
Contractor

FUNCTIONING
ENTERPRISE

DATA FUNCTION NETWORK

e.g. Data Definition

Ent = Field
Reln = Address

e.g. Physical Data Model

Ent = Segment/Table/etc.
Reln = Pointer/Key/etc.

e.g. Logical Data Model

Ent = Data Entity
Reln = Data Relationship

e.g. Semantic Model

Ent = Business Entity
Reln = Business Relationship

List of Things Important
to the Business

ENTITY = Class of
Business Thing

List of Processes the
Business Performs

Function = Class of
Business Process

e.g. Application Architecture

I/O  = User Views
Proc .= Application Function

e.g. System Design

I/O = Data Elements/Sets
Proc.= Computer Function

e.g. Program

I/O = Control Block
Proc.= Language Stmt
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e.g.  Work Flow Model

People = Organization Unit
Work = Work Product
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e.g. ORGANIZATION

Planner
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to the BusinessImportant to the Business

What How Where Who When Why

John A. Zachman, Zachman International (810) 231-0531

SCOPE
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Architecture

e.g. STRATEGY
ENTERPRISE

e.g. Business Plan

TMComplete Complete ““Business Rule ModelBusiness Rule Model”” ArchitectureArchitecture
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Steps for creating the Business Rule ModelsSteps for creating the Business Rule Models……
and transforming tacit and transforming tacit ““underunder--waterwater”” knowledge knowledge 
into information that can be seen into information that can be seen ““aboveabove--waterwater””

Rule Discovery / Rule Design processRule Discovery / Rule Design process
Rule Requirements WorkshopsRule Requirements Workshops
Business Rule WorkoutsBusiness Rule Workouts
Knowledge Acquisition and Rule Definition KARDKnowledge Acquisition and Rule Definition KARD™™ Workshops Workshops 
Ensure rules are correct, complete, atomic, reusableEnsure rules are correct, complete, atomic, reusable
Map rules to data objectsMap rules to data objects
Define rule attributes, rule metaDefine rule attributes, rule meta--data, and data, and rule templatesrule templates
Integrate rules into process, system & data architectureIntegrate rules into process, system & data architecture
Design Design ruleflowruleflow and integrate rules into and integrate rules into ruleflowruleflow
Design business rules for the business, not for the vendorDesign business rules for the business, not for the vendor’’s technologys technology

Rule Modeling processRule Modeling process
Define terms, facts, semantic maps, rule hierarchies, rulesDefine terms, facts, semantic maps, rule hierarchies, rules
Define enterprise rules architecture (db architecture)Define enterprise rules architecture (db architecture)
Define rulebase repository hierarchyDefine rulebase repository hierarchy
Define rule packages, rulesets, rule conditions & actionsDefine rule packages, rulesets, rule conditions & actions
Define Rule normalization, Define Rule normalization, ruleflowruleflow model, rule chaining interdependency modelmodel, rule chaining interdependency model

Rule Validation GuidelinesRule Validation Guidelines
No rule overlaps, gaps in coverage, No rule overlaps, gaps in coverage, subsumptionssubsumptions, conflicts, etc., conflicts, etc.
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Rule Repository DesignRule Repository Design

Repository design is a crucial taskRepository design is a crucial task
Design individual application repositories first, then look at Design individual application repositories first, then look at 
designing and building the enterprise repositoriesdesigning and building the enterprise repositories
Repository design tasks include:Repository design tasks include:

Folder and hierarchy designFolder and hierarchy design
Global rules that apply to all applications and processes would Global rules that apply to all applications and processes would be at the be at the 
top level top level 
Rules that apply only within an application would be stored at tRules that apply only within an application would be stored at the he 
application levelapplication level
Rules that apply to a specific business process would be stored Rules that apply to a specific business process would be stored at the at the 
business process levelbusiness process level
Local rules that only apply to a specific rule package would be Local rules that only apply to a specific rule package would be stored at the stored at the 
lowest level, the rule package level lowest level, the rule package level 

Folder, ruleset, and rule naming conventionsFolder, ruleset, and rule naming conventions
Identify global rules that should be shared across enterprise Identify global rules that should be shared across enterprise 
applicationsapplications
Identify local rules that are only used by one applicationIdentify local rules that are only used by one application
Design the rule repository before writing the rules Design the rule repository before writing the rules 

Best Practice:

Spend time up front designing the 
rule repository before writing           

the rules  

Best Practice:Best Practice:

Spend time up front designing the Spend time up front designing the 
rule repository before writing            rule repository before writing            

the rules  the rules  
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Rule TemplatesRule Templates

Before creating a new rule, identify what type of rule          Before creating a new rule, identify what type of rule          
you needyou need
Use the appropriate rule template for that category to help Use the appropriate rule template for that category to help 
you write the ruleyou write the rule
Rule templates are organized into these categories:Rule templates are organized into these categories:

TermTerm
FactFact
TriggerTrigger
ConstraintConstraint
Inference (IF/THEN)Inference (IF/THEN)
CalculationCalculation
Decision TableDecision Table
Decision TreeDecision Tree
Lookup TableLookup Table
Pattern MatchingPattern Matching
ScorecardScorecard
etc.etc.

Best Practice:

Use Rule Templates to help 
standardize how you write rules and 

rule definitions

Best Practice:Best Practice:

Use Rule Templates to help Use Rule Templates to help 
standardize how you write rules and standardize how you write rules and 

rule definitionsrule definitions
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““There are only 3 ways to document rulesThere are only 3 ways to document rules

Pictures Pictures –– Decision treesDecision trees
Charts Charts –– Decision tablesDecision tables
Words Words –– Textual rulesTextual rules”” Best Practice:

Draw a picture of the rules first. Once 
they are reviewed, then write them 

down if necessary

Best Practice:Best Practice:

Draw a picture of the rules first. Once Draw a picture of the rules first. Once 
they are reviewed, then write them they are reviewed, then write them 

down if necessarydown if necessary

“If I can’t picture it,                   
I can’t understand it.”

Albert Einstein

Best Practice:

Use trees and tables to design & 
approve many rules at once               

(i.e. Rulesets) 

Best Practice:Best Practice:

Use trees and tables to design & Use trees and tables to design & 
approve many rules at once                approve many rules at once                

(i.e. Rulesets) (i.e. Rulesets) 

Source:
How to Write the Rules of CRM, 

eBusiness, and eGov, 
By Rolando Hernandez

Business Rules Forum, New Orleans
Nov 2001
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Rule PrioritiesRule Priorities

In general, most BRE vendors recommend not prioritizing rulesIn general, most BRE vendors recommend not prioritizing rules

If you prioritize all the rules, you negate the rules engine andIf you prioritize all the rules, you negate the rules engine and end end 
up with a procedural applicationup with a procedural application

Best Practice:

In general, do not use rule priorities 
to override the rule engine

Best Practice:Best Practice:

In general, do not use rule priorities In general, do not use rule priorities 
to override the rule engineto override the rule engine Best Practice:

It is a good idea to use priorities for 
either the first rule or the last rule

Best Practice:Best Practice:

It is a good idea to use priorities for It is a good idea to use priorities for 
either the first rule or the last ruleeither the first rule or the last rule
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In conclusionIn conclusion…… The KnowledgeThe Knowledge--Based 21st Based 21st 
Century Enterprise Knows How to Transform  Century Enterprise Knows How to Transform  
Tacit KnowledgeTacit Knowledge into Visible Knowledgeinto Visible Knowledge

KNOWLEDGEKNOWLEDGE
INFORMATIONINFORMATION

TangibleTangible
Visible knowledgeVisible knowledge
Can be accessed by third Can be accessed by third 
personspersons
Once shared, it belongs to Once shared, it belongs to 
everybodyeverybody
Can be seen Can be seen ““above the above the 
waterwater””

TACIT KNOWLEDGETACIT KNOWLEDGE
IntangibleIntangible
InvisibleInvisible
Hidden Hidden ““underwaterunderwater””
Can be accessed on the Can be accessed on the 
firstfirst--person basis onlyperson basis only

Source:Source:
Understanding Knowledge SocietiesUnderstanding Knowledge Societies

In twenty questions and answers withIn twenty questions and answers with
the Index of Knowledge Societiesthe Index of Knowledge Societies, , 

Department of Economic and Social AffairsDepartment of Economic and Social Affairs
Division for Public Administration and Development Division for Public Administration and Development 

Management, United Nations, New York, 2005Management, United Nations, New York, 2005
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For a copy of For a copy of 
these slides email:these slides email:

Thank you!Thank you!

Info@BizRules.comInfo@BizRules.com
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