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A recent tweet by Lex Fridman, a famous podcast host

Official Conference of JIIBA

| have a sneaking suspicion that this is how the world
will end: due to a small typo in one line of code

For now, I'm more concerned about debugging than
about superintelligence

Sample: forgetting dot in “>rm -rf ./"
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Business Analysts In Charge of Business Decision Models

N\ Nowadays it is common for business analysts to be in charge of
development, testing, and ongoing maintenance of complex
business decision models

N\ What Business Analysts do:

~ Represent Decision Logic in a human-readable and machine-
understandable ways (“Decision Model”)

« Create Test Cases for the major business situations and test
their decision models

~ Debug their decision models when they fail to produce
expected results.

N\ In this presentation we will demonstrate how business analysts
can do these 3 tasks without becoming de-facto programmers.
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Decision Modeling Tools and Standards HJD m&%
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N\ Today you have a good choice of various tools for Business
Decision Modeling —see DMCommunity.org

N\ Previously they were called “Rule Engines” but today the most
products became “Digital Decisioning Platform” or even “Decision
Intelligence Platform”

N\ Many of these tools follow the well-established international
standard called DMN (Decision Model and Notation)

\ Different tools may have different DMN compliance levels. However,
the biggest practical achievements of the DMN is:

Looking at the de-facto standardized business rules,

business users may understand the business logic
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Decision Model Life Cycle ' i
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Business Decision Model Deployed Decision Service
Scope Business
project Logic
Define project Define goals, Specify business Deploy,
in plain English glossary, inputs rules for goals monitor, and

and expected and sub-goals maintain
\ outputs /

N

_AIb

BUSINESS ANALYSIS DevOps
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Let’s Build a Simple Decision Model lb 2022

N\ Use-case:

/  Patient therapy for
Acute Sinusitis

N\ Objective:

~ Recommended
medications and doses

OpenRules, Inc.
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Medication Rules:

If Patient is 18 years old or older, then a therapy choice is Amoxicillin.
If Patient is younger than 18, a therapy choice is Cefuroxime.

If Patient Penicillin allergic, the therapy of choice is Levofloxacin.

Dosing Rules:

For patients between 15 and 60, the dose is 500mg every 24 hours for 14
days.
If Patient’s creatinine level (PCr) > 1.4, commence creatinine clearance

(CCr) calculations according to the formula:

{140 - age) x lean body weight [kg]
PCrmgdl] x 72

CCr,mml/min =

If Patient’s creatinine clearance < 50 ml/min, then the dose is 250 mg every
24 hours for 14 days.

Drug Interaction Rules:

Check if a patient on active medication. Coumadin and Levofloxacin can

result in reduced effectiveness of Coumadin. Produce the proper warning.
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Business Rules as Decision Tables S iins R
. of MIBA

This is a complete Decision Model

DecisionTableMultiHit DefineMedication P
Medication Rules:
Condition Condition Conclusion
ondion {__ | Conclusion_ Jraient i 15vewr__that can be tested and deployed
Patient Allergies L . . .. ,
Age Medication If Patient is younger than 18, a therapy choice is Cefuroxime.
==| 18 ls | Amoxicillin If Patient Penicillin allergic, the therapy of choice is Levofloxacin.
< 18 Is Cefuroxime
Include | Penicillin || Is | Levofloxacin Glossary glossary
ing i o z Business :
DecisionTable DefineDosing Doxing IH‘ Decision Variable concept Attribute Type
Condition Condition Condition Conclusion For patiei : : : = ]
Patient Patient days. Encounter Diagnosis encounterDiagnosis String
Patient Age | Creatinine | Creatinine | Recommended Dose Recommended Medication recommendedMedicatio| String
Level | Clearancq If Patient| Recommended Dose DoctorVisitrecommendedDose  |String
Within |[15.60] Is Uumgre:irﬁ;h”“rs 24 hours |Drug Interaction Warning warning String
» oo | o [ Z50mo g2t hours If Patient Pat!ent Therapy patientTherapy Strfng
g ) ° for 14 d3 . _|Patient Name name String
s | More dosing rules 24 hours | patient Age lage int
needed Patient Weight weight double
IF PINRQL Pat?ent AIIerg.ie.s Paliai NPT v
DecisionTable CalculateCreatinineClearance 2 Ratient Creatinine Level
: (CCr) calc =
_ Action — Pa reatinine Clearance ,
Patient Creatinine Clearance Patient A%g Medication You don’t need to manually
(140 - Patient Age) * Patient Weight / (Patient Creatinine Level * 72) CCr, in ml/ma) . .
<= define an execution order of

different decision tables:

DecisionTable WarnAboutDruglnteraction

Candition Caondition Action Drug Interaction Rules: I . f .
Recommended | Patient Active Drug Interaction Warning Check if a patient on active medicatio RU e Englne can Igure It out
Medication Medication )
Coumadin and Levofloxacin result in reduced eﬁecm!en&’ss OfCOHIJ‘ d Utomatlca I Iyl
ls | Levofloxacin | 1s | Coumadin |can result in reduced
effectiveness of Coumadin
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Decision Model with a Glossary at the Heart
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Business Decision Model Test Cases

N

% Input Data

-

[\

Decision Model
Glossary

.

—* Expected Output

\_ 2N Y
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Testing Decision Model

Example of Test Cases

e SI10N ase
. Action | Action . . . . . . .
# | ActionDefine ActionDefine ActionDefine |ActionDefine| ActionExpect ActionExpect ActionExpect ActionExpect
Define | Define
Test | Encounter |Patient|Patient ) . Pah_e nt Pah_er_nt Recommended | Recommended | Drug Interaction Patll.er?t
D Diagnosis Age |Weiaht Patient Allergies Active Creatinine Medication Warnin Creatinine
g g g Medication Level g Clearance
Coumadin and
Test Acute 500mg every 24 | Levofloxacin can
L 58 78 [ Penicillin,Streptomycin| Coumadin 2.00 Levofloxacin hours for 14 result in reduced 44 42
1 Sinusitis )
days effectiveness of
Coumadin
250mg every 24
Test]  Acute 65 | 83 1.80 Amoxicilin | hours for 14 None 48.03
2 Sinusitis
days
T‘;S‘ Diabetes | 27 | 110 1.88 None
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Live Demo with a Graphical Decision Manager st oins Clat s
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83% = 0O "I Ff O Decision Model: PatientTherapy

Patient Therapy

DeterminePatientTherfj( —————— EEEEEL

rug Interaction \Warnin Patient "~
(Reccmmended Medlcatlon} D ’(D ug Interaction Wa “:D Creatinine Clearance s

7 ; X O

i . J | DefineDosing |
’l % _.{ :

I i

[ .
i' \ ‘* .
. : Calculate
DefineMedication WarnAboutDruglinteraction CreatinineClearance
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Explanations N Doa DS GARASELITY
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Execution protocol

ute goal 'Patient Thera
DefineMedication #2 (

IF 'Patient Age’ »= 18
THEN 'R mmended Medication® Is Am

Variables:
Patient Age: 27

CalculateCreatinineClearance #1 _ Decision Table: Rule#

THEN 'Patient Creatinine Clearanc 140 - Patient ! = p, (Cells) Executed Rule Variables and Values
Creatinine Level *
Jariables: . . ' ] . . .
\ElpCLE s IF 'Patient Age' >= 18 Patient Age=27
Patient Age: 27 . . . . . . . o
= DefineMedication: 2 (B6:G6) THEN ‘Recommended Medication Recommended Medication=
Patient Greatinine level: i Is Amoxicillin {old:, new:Amoxicillin}

Patient Weight: 116.© ) )
Patient Creatinine

DefineDosing #1 . THEN ‘Patient Creatinine Clearance={o0ld:8.8,
IF 'Patient Age' Within [15..60] calculateCraatininaClearanca: Clearance’ = (148 - Patient new:91.8291962174941}
THEN ‘Recommended Dose' Is 5S@emg every 24 hours for 14 days 1 (B5:B5) Age) * Patient Weight / Patient Age=27
Variables: ’ (Patient Creatinine Level * Patient Weight=118.@

Patient Age: 27 72) Patient Creatinine
Level=1.88

WarnAboutDrugInter : ; I IF 'Patient Age’ Within i e

THEN 'Drug Interaction Warning None [15..60] Patient Age=27

Recommended Dose={cld:,

Variables: : ing: . 15Y ' '
DefineDosing: 1 (B5:I5) THEN 'Recommended Dose' Is new:566mg every 24 hours

seemg every 24 hours for 14 EaaET

days
IF AC Sinusitis . . . .
THEN ‘ : cision model can handl: WarnAboutDrugInteraction: 2 THEN 'Drug Interaction Drug Interaction
Nrraliles: o (B7:F7) Warning’' = None Warning={old:, new:None}

Encounter Diagnosi

Encounter
Diagnosis=Diabetes
Patient Therapy={old:,
new:Sorry, this decision
model can handle only
Acute Sinusitis}

IF 'Encounter Diagnosis' Is
Not Acute Sinusitis

THEN 'Patient Therapy' =
sorry, this decision model can
handle only Acute Sinusitis

DeterminePatientTherapy: 2
(BG:D8)

OpenRules, Inc.



Debugging Complex Decision Model

N\ Whether you like it or not, your business decision models will
contain bugs like regular software always does. They will fail
to produce expected results under unforeseen
circumstances.

N\ As a result, you may have troubles to understand why certain
rules were not executed while others did.

N\ That's why a business analyst, the author of a decision
model, needs a friendly graphical Rule Debugger

OpenRules, Inc.




Business Rule Debugger — Major Requirements

N\ A powerful while easy-to-use Rule Debugger should allow a
business analyst to do the following:

~ Step through the execution of business decision models
~ Pause it at any rule or ruleset
~ Set Breakpoints

~ Inspect the state of the decision model in different
breakpoint

« Analyze the values of all used decision variables at any
execution point

N\ Contrary to Program Debuggers, a Rule Debugger should be
business friendly

OpenRules, Inc.
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Variables

p Next Rule pp Next Ruleset »| GoTo End/Breakpoint O Restart [ ] Executed Rules Only O Breakooint
reakpoints

Debugging testCases-Test 1 Related Variables Only
DefineMedication (DecisionTable)
Rule #1 (B5:G5)
IF ‘Patient Allergies' Include Penicillin Recommended Medication @ | "Levofloxacin"
THEN 'Recommended Medication' Is Levofloxacin
CalculateCreatinineClearance (DecisionTable)
Rule #1 (B5:B5) Patient Active Medication @ |"Coumadin”
THEN 'Patient Creatinine Clearance’ (140 - Patient Age) * Patient
Weight / (Patient Creatinine Level * 72)
DefineDosing (DecisionTable)
® Rule #1 (B5:15)
IF 'Patient Age' Within [15..60]
THEN 'Recommended Dose' Is 500mg every 24 hours for 14 days
WarnAboutDruglnteraction (DecisionTable)
Rule #1 (B6:F6)
IF 'Recommended Medication' Is Levofloxacin
AND 'Patient Active Medication' Is Coumadin -

Variable Value

Drug Interaction Warning 4

OpenRules, Inc.



Building and Debugging More Complex Decision Models mcz%?,
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N\ In real-world business analysts build and maintain not
little pilots or demos but production-level decision
services!

N\ Their decision models are deployed as secured and
highly efficient decision services.

N\ However, they, business analysts, are still responsible
for correctness and maintenance of their business logic!

N\ The more complex decision model is the more difficult
to maintain, expand, and debug it!

OpenRules, Inc.



Reusable Decision Microservices HJ cmmm
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N\ That’s why experienced people do not develop large
(monolithic!) decision models

N\ Instead, they usually develop a set of smaller reusable
decision models that implement 1-2 business function

N\ They test, debug, and deploy Decision Microservices
separately

N\ Then they use them to compose large decision models (a
LEGO approach)

OpenRules, Inc.



From Business Decision Models to Operational Decision Services

Business ) ] .. -
Breefalon Library of Domain-Specific Decision Models Knowledge/Rules

Models Repository

Business

Goal 1
(Decision Model)

Business

Goal 2
(Decision Model)

Business

Goal 4
(Decision Model)

Common Business
Glossary

Business

Goal 5
(Decision Model)

Business

Goal 3
(Decision Model)

Excel

"‘_I / Orchestration
- Decision Model

-—

pe |

Gy |

Business

Analysts \

One-Click @

Loosely-Coupled Decision Services Cloud
Decision Decision Decision
Microservice Microservice Microservice

On-Fremise

Operational
Decision
Services
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Example of a more Complex Decision Model SRR, SR
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N\ We will use the main sample from the DMN standard
sample to build a library of Decision Models and
Microservices for the Loan Origination domain

N\ Here is our implementation plan:

1. Build and test each model separately

2. Use small models as “Lego Boxes” to create larger Decision
Services and deploy them as cloud microservices

3. Create a top-level Loan Origination Service by orchestrating
smaller decision services

OpenRules, Inc.



DMN-based Sample: Loan Origination Decision Model L camonrry
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High-Level Goals for the Loan Origination Decision Model

N\ As business analysts, we may identify 3 major goals:

Bureau Strategy Routing
(BUREAU/DECLINE/THROUGH) (ACCEPT/DECLINE/REFER)
Pre-Bureau Processing Post-Bureau Processing

N\ These goals have common and specialized sub-goals like Affordability and
Risk Category which could be implemented as stand-alone decision
microservices
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Live Demo: Debugging “Bureau Strategy” i s SN
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Bureau Strategy ""'" BureauStrategy .

= 0O - 5 O Decision Model: BureauStrategy

Variables

p Next Rule pp Next Ruleset »| GoTo End/Breakpoint o Restart [] Executed Rules Only O Breakpoints

PMT (DecisionTable) - Related Variables Only
Rule #1 (B27:B27)
THEN 'PMT' ( Amount * Rate/12 ) / ( 1 - pow(1 +Rate/12,-Term)) Variable Value
RequiredMonthlylnstallment (DecisionTable) Required Monthly Installment & |3153.636546143113
Rule #1 (B5:D5)
IF ‘Product Type' Is SPECIAL LOAN Disposable Income & | 4500
THEN 'Required Monthly Installment’ PMT + 25.00 Credit Contingency Factor & |08
Rule #2 (B6:D6) -

THEN 'Required Monthly Installment’ PMT + 20.00 Affordability

Disposablelncome (DecisionTable)
Rule #1 (B5:B5)
THEN 'Disposable Income' Monthly Income - (Monthly Repayments +
Monthly Expenses)
CreditContingencyFactor (DecisionTable)
Rule #1 (B5:D5)
IF 'Risk Category' Is One Of HIGH,DECLINE
THEN 'Credit Contingency Factor’' 0.6 -

OpenRules, Inc.



Live Demo: Creating and Debugging “Routing” HZ)CZO&%
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o}~

Decision Model: Routing

4 Variables
o Restart |:| Executed Rules Only O Breakpoints

THEN 'Credi’E Cc-:ntingency Factor' 0.7 “ |[[] Related Variables Only

Rule #3 (B7:D7) Age .
IF 'Risk Category' Is One Of LOW, VERY LOW} Marital Status | "M"
THEN 'Credit Contingency Factor' 0.8 Employment | ucy 100 ovED®

Affordability (DecisionTable) Status

Rule #1 (B5:C5) Menthly 10000
IF ‘Required Monthly Installment’ < Disposable Income * Credit Income
Contingency Factor} RdeogEhrgems 2500
THEN 'Affordability’ true P

Routing (DecisionTable) Eﬂonthly 3000
. XKPENsEs

Rule #1 (B5:F5) =
IF *Affordability’ false} Eﬂ;[gn%er true
THEN 'Routing’ DECLINE d e

Rule #2 (B6:F6) Aoolicat

Ication

IF ‘Affordability' true} s 138
fN_D | _Bf'r“krF‘pt_ frf"f}_ : ~ | || Risk Category | "VERY LOW"

OpenRules, Inc.



Deployment and Orchestration of Decision Services

Bureau Strategy Routing
(BUREAU/DECLINE/THROUGH) (DECLINE/REFER/ACCEPT)

N\ Let’s assumed that we deployed our decision models “Bureau Strategy” and
“Routing” as AWS Lambda functions

N\ Now we may orchestrate them to build the main decision model Loan Origination
Result”



Orchestration Logic is Business Logic!

N\ We use a regular Excel table “Decision” to define “LoanOriginationResult”

Decision LoanOriginationResult

Condition Condition ActionExecute Action
Bureau Strategy Routing Execute Loan Origination Result
BureauStrategySenvice

|5 DECLINE /| DECLINE
ls Mot / / RoutingSenice
|5 Mot DECLINE s | DERUNE |/ DECLINE
|5 Mot Is | KEFER REFER
|5 Mot ls |/ ACCEPT ACCEPT

ActionExecute can execute:
- internal decision tables or
- external decision services (!)

Setvice
" Type
BureauStrategySemvigé |[REST  |https //bfsuB6ufub execute-api us-east-1 amazonaws com/ftest/bureau-strategy

Service Na Service Endpoint

RoutingService ¥ |REST  |https //f7b53virel execute-api us-east-1 amazonaws com/test/routing




Test and Deploy the final decision model “Result”

N\ We can test decision model “Result” by a click on “test.bat”:

Decision Table: Rule#$
(Cells)

Executed Rule

Variables and Values

LoanOriginationResult: 1
(B17:G17)

THEN 'Execute' =
BursauStrategyService

LoanOriginationResult: 3
(B19:G19)

IF 'Bureau Strategy' Is Not
DECLINE

THEN 'Execute' =
RoutingService

Bureau Strategy=THROUGH

LoanOriginationResult: &
(B22:G22)

IF 'Bureau Strategy' Is Not
DECLINE

AND 'Routing' Is ACCEPRT
THEN 'Loan Origination
Result' = ACCEERT

Bureau Strategy=THROUGH
Routing=ACCEPT

Loan Origination Result=
fold:?, new:ACCEPT}

N\ Now we can also deploy and test the top-level decision model “Loan

Origination Result” as an AWS Lambda function
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Live Demo: Composed Decision Model “Result” S ke, GRS
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= 0O " £ O Decision Model: Result

LoanOriginationResult L Execute

— e O

Execute™ ,
9 | Exeﬁgﬁeﬁh ACTION-BREAK
* Exeizute
BureauStrategyService : :
- G_oan Origination ResulD RoutingService '
¢ \\
,”/ N ACTION-TERMINATE

<Bureau Slralegf,f)
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Live Demo: Debugging Composed Decision Model H)c 2022
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Variables
O Restart D Executed Rules Only
O Ereakpoints

. s . .. IVIOTILTY Imcorme J oy
LoanOriginationResult (Decision) y

Rule #1 (B17:G17) Monthly Repayments & | 2800
THEN 'Execute’ = BureauStrategyService

Monthly Expenses @ | 3000
BureauStrategyService (Decision Service) — -
Rule #2 (B18:G18) Existing Customer & | true
IF 'Bureau Strategy’ Is DECLINE Id = | 1"
THEN 'Execute’ = ACTION-TERMINATE PR —— 7 | 138
AND 'Loan Origination Result' DECLINE ppiication Risk ~core B
Rule #3 (B19:G19) Risk Category ' | "VERY LOW"
IF 'Bureau Strategy' Is Not DECLINE PMT 7 |3133.636546143113
THEN 'Execute’ = RoutingService
RoutingService (Decision Service) Required Monthly 7 | 3153.636546143113
Rule #4 (B20:G20) Installment
IF 'Bureau Strategy’ Is Not DECLINE Disposable Income & | 4200
AND 'Routing’ Is DECLINE , ) =
THEN 'Loan Origination Result’ DECLINE Credit Contingency Factor = |08
Rule #5 (B21:G21) Affordability 2 | true
AND ‘Routing' Is REFER -
THEN 'Loan Origination Result’ REFER Bureau Call Type = | "NONE
Rule #6 (B22:G22) Service Stage @ | "Result"
IF 'Bureau Strategy’ Is Not DECLINE a
Bureau Strategy & | "THROUGH"

AND ‘Routing' Is ACCEPT
THEN 'Execute’ = ACTION-BREAK Routing & | "ACCEPT"
AND ‘Loan Origination Result' ACCEPT

mmminm | e ]

+ | || Loan Crigination Result = | "ACCEPT" -
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N\ Nowadays we have solid rules-based Decisioning Tools that help
Business Analysts create and maintain complex decision models

N\ Business Analysts can:

~ Represent Decision Logic in a human-readable and machine-
understandable ways

~ Create Test Cases for the major business situations and test
their decision models

~ Debug their decision models when it is difficult to interpret
the produced results.

OpenRules, Inc.
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