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Building Complex Operational Decision Services e
Official Conference of .Im

N\ This presentation is about building Operational Decision
Services for different business domains

o Not little pilots or demos but real Maintainable Decision Services
o Created, tested, and deployed on cloud by Business Analysts

N\ We will use the main DMN Standard sample to build a library of
Decision Models and Services for the Loan Origination domain

N\ Here is our implementation plan:
1. Instead of developing a large (monolithic!) decision model, we will create a library of
small reusable decision models
2.  We will test each model separately

3.  We will use these small models as “Lego Boxes” to create larger Decision Services and
deploy them as cloud microservices

4. We will create a top-level Loan Origination Service by orchestrating smaller decision
services

OpenRules, Inc.



How can Subject Mater Experts build
Libraries of Operational Decision Models/Services?

Externalized Busin_ess
Business Logic
Logic

Library of Decision Decision-Making

Models and Services Applications

(On-cloud or On-prem)

N\ In two steps:

STEP 1. Creating and STEP 2. Deploying and
Testing Business Decision Orchestrating Operational
Models Decision Services



From Business Decision Models to Operational Decision Services
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DMN Loan Origination Example

Requestad
produet
Collect
application data
N\ Business Process Applicant
Output set:
// Pre-Bureau processing "M Bureausuategy || { Straiagy,
7 l} Bureau call type }
/ Post-Bureau processing simagy= X sty -
BUREAL DECLINE
-
Bureau - [ Colect | | [ peciee |} | | | Output set
data bureau data { Routing }
Routing =
DECLIME
/Ruuting—
Routing = REFER
ACCEPT ~—
et '
..... B Supporting
documents ocumenis
Output set:
{ Adjudication }
Adjudication = Adjudication =
ACCEPT DECLINE

Accepl
application

Decline
application




Example: DMN Loan Origination

N\ Decision Requirements Diagram (DMN DRD)
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Example: DMN Loan Origination

N\ The above diagram with all decision variables and Jacob Feldman
relationships between them is “messy” and difficult
to comprehend

N\ We will apply the Goal-Oriented Decision Modeling
Approach by selecting major goals and sub-goals, i
defining their internal logic using business rules, and i

' o _ Modeling
letting a OpenRules Decision Manager to figure out with

all relationships and build the diagrams automatically

A Practical Guide for Development of
Operational Business Decision
Models using OpenRules and Excel



https://www.amazon.com/dp/1794498699

Example: DMN Loan Origination

N\ Business analysts identify 3 Main Goals:

Loan Origination Result
(ACCEPT/DECLINE)

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



Decision Goals => Separate Decision Models

Pre-Bureau Processing

Loan Origination Result
(ACCEPT/DECLINE)

~\

~ )
Bureau Strategy
(BUREAU/DECLINE/THROUGH)

\. | y,
4 N N
Affordability
Pre-Bureau
(TRUE/FALSE)

) |

p

Risk Category
Pre-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)
4 A
Application Risk Score
(0-900)
\_ J

Post-Bureau Processing

W,
( )
Routing
(DECLINE/REFER/ACCEPT)
. | J
4 . A
Affordability
( ) Post-Bureau
(TRUE/FALSE)
Glossary ~ | ~
4 N
. J Risk Category
Post-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

Application Risk Score
(0-900)




Let’s start with an example of H)c_2020

BUILDING BUSINESS CAPABILITY

a complete executable decision model Offcial Conference of NIIRUA

N\ A simple decision model “Application Risk Score”

N\ We will use only Excel and File Manager:

Rules.xls: Glossary.xls:
DecisionTableMultiHit ApplicationRiskScore Glossary glossary
If If I Conclusion Variable Business Attribute Type
e Marital Employment |[Application Risk Ao Concept o —
Status Status Score g d d
_ 0 Marital Status Applicant |maritalStatus String
(18..21] A 39 Employment Status employmentStatus String
(22 25] + 35 Id o id String
[26..35] + 40 EEE:LCEIMH Risk |Application applicationRiskScore | Integer
[36..49] + 43
=50 + 48
q + 25 Pre-Bureau Processin e e Post-Bureau Processing
M + 45 BUREAL DR METHRUGH
UNEMPLOYED + 15 e Postsueas
STUDENT + 18 —
EMPLOYED | + 45
SELF-EMPLOYED| + 36

OpenRules, Inc.



bbc 2020

Decision Model “ApplicationRiskScore”:

BUILDING BUSINESS CAPABILITY
Official Conference of .Im

N\ Test Cases

Data Applicant applicants

Data Application applications

fullMame age | maritalStatus EECRIE d apF{Iica’EinnRi?kScnre
us 1D Application Risk Score
Borrower Full Age |Marital Status Employment 1 0
Name Status 2 0
Feter M. Johnson a1 i EMPLOYED 3 0
Mary K. Brown 24 S STUDENT
Robert Cooper Jr. 59 Other UNEMPLOYED

DecisionTest testCases

OpenRules, Inc.

# ActionUseObject | ActionllseObject |ActionExpect
. . Application
Test ID Applicant Application Risk Score
Test 1 applicants[0] applications[0]
Test 2 applicants[1] applications[1] 74
Test 3 applicants[2] applications[Z] 63




Demo
N\ Let’s build and test

this decision model
from File Manager

OpenRules, Inc

bbc 2020

BUILDING BUSINESS CAPABILITY
Cﬂﬁdﬂﬂnnhmmunufiililt

.8
Licensed to acobfeldmangopenrules . com
Evaluation per ¥xpires on January 14, 2821
Copyright b

Execute "ApplicationRi
ApplicationRiskScore #
THEN ‘“Application Risk
Variables:
Application Risk Score: 8

ApplicationRiskScore #6 (B18:F1@)
IF ‘Age’
THEN “Application Risk Score® + 48
Variables:
Age: GO

ApplicationRiskScore #9 (B13:F13)
IF "Employment Status' Is UNEMPLOYED
THEM “Application Risk Score® + 15
Variables:

Employment Status: UNEMPLOYED

Total time: 1831 ms.



bbc 2020

DECiSion MOdEI: EXECUtiOn ReSUItS BUILDING BUSINESS CAPABILITY

Official Conference of .Im

N\ Build the Decision Model and Execute Test Cases (click on “test.bat”)

N\ Execution Results:

Decision Table: Rule#$#

(Cells) Executed Rule Variables and Values
i licationRiskScaore: 1 THEN 'Zpplication Risk
TEE-F:ﬂ = ccnre! EPD = Application Risk Score=0
. i . IF '"age' >=50 Bge=351
e licationBiskScore: & =
dEFP-Tlﬁ] - THEN 'Application REisk Application Risk Score=
—_— Score' += 4B {nld:0, new:48}

IF 'Marital Status' Is H Marital Status=HM
THEN 'Application Eisk Application Risk Score=
Score' += 45 {old:48, new:93}

ApplicationBRiskScore:

(B12:F12)

IF "Employment Status' Is
ApplicationRiszkScore: 11 EMELOYED

(B15:F15) THEN 'Application Risk %FE;%EitiCn A geres
Score' += 45 VRS ERG

Employment Status=EMPLOYED

OpenRules, Inc



How is Rules Repository organized?

N\ One main folder “RulesRepository”
N\ Every decision model has a separate sub-folder

N\ The sub-folder “Common” keeps the Common Glossary in the file
“Common/Glossary.xls”

N\ Each decision model has the file “DecisionModel.xIs” with the table
“Environment” that describes its structure

N\ Lets’ look at the Repository from a File Manager



Rules Repository with multiple inter-connected decision models

v lz# = RulesRepository
= Affordability
= AffordabilityPostBureau
= = AffordabilityPreBureau
w [ = ApplicationRisk5Score

4] - DecisionModels ——

7 » Rulesxls < . Rules.xls
include —
=] = Test.x|s _{Commaon/DecisionModel xls
- * BureauStrategy
v [ > Common
= = DecisionModel.xls
o Pre-Bureau Processing [Loan(.ggg?rggg:‘é)e su"J Post-Bureau Processing
@ = Elnssar_-,r.:-:|5<—, ( A

Bureau Strategy Routing
- F:_EE.U |t (BUREAU/DECLINE/THROUGH) (DECLINE/REFER/ACCEPT)

& e —
= = RiskCategoryPostBureau [ \

Affordability Affordability
[-"_
o

A

» RiskCategoryPreBureau :

Pre-Bureau Post-Bureau

N
Pre-Bureau Post-Bureau
(TRUE/FALSE) (TRUE/FALSE)
I Glossary l 4
™\ 4
Risk Category Risk Category
|
o

~ Routing

(DECLINEHIGH/MEDIUM/LOW/VERY LOW)
A

I
Application Risk Score
(0-800)

(DECLINE/HIGHMEDIUM/LOWNERY LOW)

Application Risk Score
(0-900)

~

J




Decision Models “RiskCategoryPreBureau” / “RiskCategoryPostBureau’

Pre-Bureau Processing

Loan Origination Result
(ACCEPT/DECLINE)

( )
Bureau Strategy
(BUREAU/DECLINE/THROUGH)
. | J
e N
Affordability
Pre-Bureau ( )
(TRUE/FALSE)
| i Glossary
Risk Category . J

Pre-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

-

~

Application Risk Score
(0-900)

\
Post-Bureau Processing
W,

( )
Routing
(DECLINE/REFER/ACCEPT)

. | J
e N A
Affordability
Post-Bureau
(TRUE/FALSE)

N | J

p
Risk Category
Post-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

Application Risk Score
(0-900)

4



bbc 2020

BUILDING BUSINESS CAPABILITY
Official Conference of JIIEA

Risk Category

N\ Risk Category
(Pre-Bureau)

N\ Risk Category
(Post-Bureau)

DecisionTable PostBureauRiskCategory

DecisionTable PreBureauRiskCategory

Condition If Then Condition If If Then
Is <100 [ HIGH Is <590 HIGH
[ [100_120) / MEDIUM Is <120 [590-670] MEDIUM
Is [120..130] /  Low Is =610 LOW
Is =130 | VERY LOw s | TRUE <600 HIGH
E <80 |  DECLINE Is [120.130] | [600.625] MEDIUM
s | o [80..90) / HIGH s / Py LOW
Is ©0.110] [/ MEDIUM g - 130 VERY LOW
ls 110 LOW Is <580 HIGH
/ Is <=100 [580_.600] MEDIUM

Is =600 LOW

The Variable Names are the | FALSE =290 oH
same, the logic is different! s ~100 (590_615] MEDIUM

N\ We'll create two decision models s ~61% LOW

OpenRules, Inc.




Decision Model “RiskCategoryPreBureau”

N\ Determines the goal “Risk Category” for pre-bureau processing

N\ Rules.xls:

DecisionTable PreBureauRiskCategory

Glossary is extended by:

- Existing Customer (Applicant)

- Risk Category (Application)

Condition If Then
Existing Application .
Customer Risk Score Risk Category
|s =100 HIGH
s [100_.120) MEDILINM
TRUE
I5 [120..130] LOW
s =130 VERY LOW
5 =80 DECLINE
s [60..90) HIGH
FALSE
s [90..110] MEDILINM
|5 =110 LOWW

Rules xls

include

_IApplicationRiskScore/DecisionModel xls




Decision Model “RiskCategoryPostBureau”

N\ Determines the goal “Risk Category”

for post-bureau processing

N\ Rules.xls:

DecisionTable PostBureauRiskCategory

Condition If If Then
CEuxs.itst:L:gr ﬁlg:spl:lg?:g?g Credit Score Risk Category
ls =590 HIGH
ls =120 [590..610] MEDILIM
ls =610 LOW
= TRUE =600 HIGH
s [120..130] [600..625] MEDIUM
s =625 LOW
ls =130 VERY LOW
ls =580 HIGH
s ==100 [580..600] MEDILIM
= =600 LOW
s PALSE =590 HIGH
ls =100 [690..615] MEDILIM
ls =615 LOW

N\ Glossary is extended by:
- Existing Credit Score
- New Business Concept
“BureauData”

N\ Decision tables
“RiskCategoryPreBureau” and
“RiskCategoryPostBureau” share
the same “Risk Category”
calculated differently

N\ So, they cannot be used inside the
same decision model

Rules xls

include

_SApplicationRiskScore/DecisionModel xls




Assembling Decision Models like LEGO-boxes

w =% RulesRepository
(= Affordability
= AffordabilityPostBureau
= AffordabilityPreBureau
w [ ApplicationRiskScore

@ DecisionModelxls <

@—j Rules.xls
@ Test.xls

(- BureauStrategy
w [~ Common il

=) DecisionModel.xls

@ Glossary.xls <«

w [-% LoanOnginationResult
@ DecisionModel.xls
5 Rules.xls

& Testxls
w [ RiskCategoryPostBureau

= DecisionModel.xls

w [ RiskCategoryPreBureau

= DecisionModel.xls
= Rulesxls
L
= Testxls
=% Routing

Decision Model “ApplicationRiskScore”

include

Fules xls

_Commaon/DecisionModel xls

Decision Model “RiskCategoryPostBureau”

include

Rules xls

_{ApplicationRiskScore/DecisionModel xls

Decision Model “RiskCategoryPreBureau”

include

Rules xls

_fApplicationRiskScore/DecisionModel xls




Decision Models “AffordabilityPreBureau” / “AffordabilityPostBureau”

Pre-Bureau Processing

Loan Origination Result
(ACCEPT/DECLINE)

~\

J

r

.

Bureau Strategy
(BUREAU/DECLINE/THROUGH)

.
Affordability
Pre-Bureau ( )
(TRUE/FALSE)
| Glossary
Risk Category . J

Pre-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

-

Application Risk Score
(0-900)

~

Post-Bureau Processing

r

Routing
(DECLINE/REFER/ACCEPT)

I
Affordability ’

Post-Bureau
(TRUE/FALSE)

Risk Category

Post-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

Application Risk Score
(0-900)




Common Decision Rules for “Affordability”

N\ Rules.xls:

N\ We need two Decision Models:

DecisionTable Affordability _

If Then
Required Monthly Installment Affordability
< Disposable Income * Credit Cuwcy Factor TRUE
\
\ FALSE

DecisionTable Disposablelncome
- Action

K}ispnsa ble Incnm&

Monthly Income - I:MD\’[N‘_-,F Repayments + MN Expenses

AffordabilityPreBureau
- AffordabilityPostBureau

- Same rules but different
Environment tables

We will be in trouble if )

we try to manually
define all inter-table

DecisionTable RequiredMonthlyinstallment

Condition

Action

relationships even

\ Product Type

R
Required Monthly Installment

Rule engine should

|s\ SPECIAL LOAN

PMT + 25.00

figure them out

PMT+ 20.00

Qutomatically!

DecisionTable CreditContingencyFactor

Condition Action
@ CategDD Creﬁdit Contingency Factor
Is One Of HIGH.DECLINE 0.6
s MEDIUM 0
Is One Of LOW, VERY LOW 0.8

DecisionTable PWT
Action

using friendly diagrams.

)

OAPMT

( Amount * Rate/12 )/ [ 1 - pow(1 +Rate/12 -Term) }




Decision Models for “Affordability”

N\ We will place the above rules in the file “Affordability/Rules.xls”

N\ We will create two folders “AffordabilityPreBureau” and
“AffordabilityPostBureau” with different Environment tables:

w |=% RulesRepository
v [ Affordability
+ Rulesxls

v [ Aﬁnrdahilit;,rpvﬁtnezu\
= DecisionModelxls
EEﬂ Test.xls

v [ AffordabilityPreBureau
@ DecisionModel.xls >

@ Testxls

= ApplicationRisk3core

(=% BureauStrategy

= Common

= LoanUriginationResult
(=% RiskCategoryPostBureau
(% RiskCategoryPreBureau
% Routing

include

—/Affordability/Rules . xls

_/RiskCategoryPostBureau/DecisionModel xls

include

fordability/Rules xls

- /RiskCategoryPreBureau/DecisionModel xls




Decision Model “BureauStrategy”

Pre-Bureau Processing

Loan Origination Result
(ACCEPT/DECLINE)

Risk Category

Pre-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

( »
Bureau Strategy
(BUREAU/DECLINE/THROUGH)
. | J
4 N N
Affordability

Pre-Bureau
(TRUE/FALSE)

\ | J

4 N

-

Application Risk Score
(0-900)

~

( )

Glossary

. J

\
Post-Bureau Processing
W,

( )
Routing
(DECLINE/REFER/ACCEPT)

. | J
e N A
Affordability
Post-Bureau
(TRUE/FALSE)

N | J
e A
Risk Category
Post-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

Application Risk Score
(0-900)




Decision Model “BureauStrategy”

N\ Determines the goal “Bureau Strategy” for pre-bureau processing

N\ Rules.xls:

DecisionTable BureauStrategy

Condition Condition Action
Eligibilit}'\ Bureau Call Type Bureau Strategy
Is INELIGIEIDR DECLIME
= \ Is One Of FULL, MIMI EAL
ELIGIBLE L \EMR\
s s NONE THROUGH-__

DecisionTable Eligibility

If

If

Then

Risk Category| Affordability

¢
Eligibility

DECLIME

INELIGIBLE

FALSE

INELIGIBLE

INELIGIBLE

ELIGIBLE

DecisionTable BureauCallType

Condition Action
Risk Category ™ Bureau Call Type
|s One Of HIGH,MEDIUM FULL
Is LOW MIMI
|s One Of WVERY LOW, DECLINE MNONE

include

Rules xls

__MAffordability®reBureau)DecisionMaodel xls




Decision Model “BureauStrategy” — Decision Requirement Diagram

N\ Here is an automatically generated DRD and Execution Path:

Bureau Strategy -
=1 BureauStrategy Tables
O
[] (concepts

Eligibility Bureau Call Type

_-'_

Affordability F —»{ Affordability

-- —{ BursauCallType '

Application Risk Score

Risk Category

| PreBureauRiskCategory '
gecution path: \
. ApplicationRiskScore - ApplicationRiskScore
1 . B - PreBureauRiskCategory
' Disposable Income ~ ST
i = - RequiredMonthlylnstallment
b 5 CreditContingencyF actor - Disposablelncome
h i . - CreditContingencyFactor
RequiredMonthly - - Affordability
PMT Installment Disposablelncome - Eligibility
- BureauCallType /

Required Monthly

Credit Contingency
Installment

Factor

BureauStrategy




Bureau
Strategy

N\ Execution
Results

Decision Table: Rule#
{Cells)

Executed Rule

Variables and Values

ApplicationRiskScore: 1

(BS:FS)

THEN 'Application Risk Score® = @

Application Risk Score=e

ApplicationRisksceore: &
(Bl2:F13)

IF "age" »=58
THEN 'Application Risk Score' += 43

Age=51

Application Risk Score={cld:8, new:48}

applicationRisksceore: &
(B12:F12)

IF "Marital status" Is M
THEN 'Application Risk Score' += 45

Marital status=M

Application Risk Score={ocld:48, new:93}

ApplicationRiskscore: 11
(B15:F15)

IF "Empleoyment Status' Is EMPLOYED
THEN 'Application Risk Score' += 45

Employment Status=EMPLOYED

Application Risk Score={0ld:93, new:138}

PreBureauRiskCategory: 4

(B2:ES)

IF "Existing Customer' Is true
AND "Applicaticn Risk Score' »138

Existing Customer=true
Application Risk Score=138

PHT: 1 {B27:E27)

THEN 'misk Category' = WERY LOW Risk Category={old:?, new:VERY LOW}
PMT={0ld:8.8, new:3133.636546143113}
THEN 'PMT' = { amount * Rates12 } / ( 1 - pow(l Amount=128288

+Rate/12, -Term) )

Rate=0.28
Term=3s

RequiredMonthlyInstallment:
2 (BE:D5)

THEN 'Reguired Monthly Installment' = PMT + 22.82

Required Monthly Installment={old:e.e,

new:3153.636546143113 7
PMT=31332.636546143113

DisposableIncome: 1 {(BS:B5)

THEN 'Disposable Income' = Monthly Income - (Menthly
Repayments + Monthly Expenses)

Disposable Income={old:®.8, new:4588.08%

Menthly Income=1lege8.@
Menthly Repayments=2528.8
Monthly Expenses=32808.8

CreditContingencyFactor: 3

(B7:07)

IF "Risk Category"' Is One OFf LOW, WERY LOW
THEN 'Credit Contingency Factor' = 8.8

Risk Category=VERY LOW
Ccredit Contingency Factor={old:e.a,
new:8.8%

Affordability: 1 (BS:CS)

IF "Required Monthly Installment®' < Disposable Income
* Credit Contingency Factor
THEN 'Affordability' = true

Required Monthly
Installment=3153.636546143113
Credit Contingency Factor=e.8
Disposable Income=4588.0
Affordability={o0ld:false, new:true}

Eligibility: 4 (EBS:EE)

THEN 'Eligibility’ = ELIGIBLE

Eligibility={old: INELIGIBLE,
new:ELIGIBLE}

BureauCallType: 3 (BE7:D7)

IF "Risk Category"' Is One OFf VERY LOW, DECLIMNE
THEN 'Bureau Call Type' = NONE

Risk Category=VERY LOW
Bureau Call Type=NONE

Bureaustrategy: 3 (BZ:iET)

IF "Eligibility' Is ELIGIELE
AND "Bureau Call Type" Is NONE
THEN 'Bureau Strategy' = THROUGH

Eligibility=ELIGIBLE

Bureau Call Type=MONE

Bureau Strategy={ocld:DECLINE,
new: THROUGH}




Decision Model “Routing”

Pre-Bureau Processing

Loan Origination Result
(ACCEPT/DECLINE)

( )
Bureau Strategy
(BUREAU/DECLINE/THROUGH)

. | J
4 N N
Affordability
Pre-Bureau
(TRUE/FALSE)

\ | J
4 N

Risk Category

Pre-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

-

Application Risk Score
(0-900)

~

( )

Glossary

. J

\
Post-Bureau Processing
W,

‘ .
Routing
(DECLINE/REFER/ACCEPT)

. | J
e N A
Affordability
Post-Bureau
(TRUE/FALSE)

N | J
e A
Risk Category
Post-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

Application Risk Score
(0-900)




Decision Model “Routing”

N\ Determines the goal “Routing” for post-bureau processing

N\ Rules.xls:

DecisionTable Routing

If If If If Then
Affordability Bankrupt Risk Category Credit Routing
Score
FALSE DECLIME
TRUE \IZE&LIE DECLIMNE
TRUE DECLINE DECLIME
TRUE HIGH REFER
TRUE FALSE Y <580 REFER
TRUE =>=580 ACCEPT

Rules_xl

include

_[AffordabilitgPostBureal)DecisionModel xls




Decision Model “Routing” — Decision Requirement Diagram

N\ Here is an automatically generated DRD and Execution Path:

Routin - i
0O
[] (concepts

Application Risk Score

| Affordability '—— Affordability

| Disposable Income '

rf

Risk Category
N L

L

b

PostBureauRiskCategory i
Credit Contingency
Factor
- licationRiskScore i :
" App gecutlon path: \

\ - ApplicationRiskScore

- PostBureauRiskCategory
| CreditContingencyFactor . - PMT
- RequiredMonthlyInstallment

- Disposablelncome

_ - CreditContingencyFactor
[ RequirediMonthly - Affordability
Installment - Routin
PMT \ ’

J

r

Disposablelncome .

Required Monthly
Instaliment




Decision Model “Routing”

N\ Execution
Results

Decision Table:
(Cells)

Rule#

Executed Rule

Variables and Values

PMT: 1 (B27:B27)

THEN 'PMT' = ( Amount * Rate/12 ) /
{1 - pow(l +Rate/12,-Term) )

PMT={0ld:98.@,
new:3133.6365378940145}
Amount=1e6eea
Rate=08.6799999938211860866
Term=36

RequiredMonthlyInsta
2 (B6:DE)

1lment:

THEN 'Required Monthly Installment’
= PMT + 20.98@

Required Monthly Installment=
{old:@a.8,
new:3153.6365378940145}
PMT=3133.6365378948145

Disposablelncome: 1

(B5:B5)

THEN 'Disposable Income' = Monthly
Income - (Monthly Repayments +
Monthly Expenses)

Disposable Income={old:98.@,
new:4568.0}

Monthly Income=18688.8
Monthly Repayments=2588.8
Meonthly Expenses=3@@6.8

?E?}égitloanskScore: 1 THEN 'Application Risk Score' = @ Application Risk Score=@
ApplicationRiskScore: & IF 'Age’ >=5@ Age=51
(Bl8:F18) THEN 'application Risk Score® += ag | Application Risk Score-{old:e,
new: 487}
N i =M
ApplicationRiskScore: 8 IF 'Marital Status' Is M ;:;iziitizztzisg Scorec
(B12:F12) THEN 'fApplication Risk Score' += 45 {01d:48, new:93}
ApplicationRiskScore: 11 IF 'Employment Status’ Is EMPLOYED Emplgyme?t Stetus=EMPLDYED
(B15:F15) THEN Application Risk Score' += 45 | APplication Risk Score=
e {0ld:93, new:138}
Dt e . Existing Customer=true
PostBureauRiskCategory: 7 IF “Exlsting Customer’ Is true Application Risk Score=138

(B11:F11)

AND 'Application Risk Score® > 138
THEN 'Risk Category' = VERY LOW

Risk Category={old:?, new:VERY
LOW?}

CreditContingencyFactor: 3

(B7:D7)

IF 'Risk Category’
VERY LOW

THEN 'Credit Contingency Factor' =
6.8

Is One Of LOW,

Risk Category=VERY LOW
Credit Contingency Factor=
{old:@.8, new:B.8}

Affordability: 1 (B5:C5)

IF 'Required Monthly Installment' <
Disposable Income * Credit
Contingency Factor

THEN 'Affordability' = true

Required Monthly
Installment=3153.6365378548145
Credit Contingency Factor=8.8
Disposable Income=4588.8
Affordability={old:false,

new: true}

Routing: 6 (BlE:Fi@)

IF 'Affordability’ Is true
AND 'Bankrupt® Is false
AND 'Credit Score' »>=588
THEN 'Routing' = ACCEPT

Affordability=true
Bankrupt=false

Credit Score=0688
Routing={old:?, new:ACCEPT}




Glossary glossary

COm mon Variable Business Concept Attribute Type Domain
Glossa ry Name fullame String |1-150
Age age Integer
Glossary.xls Marital Status maritalStatus String  [SINGLE,MARRIED, OTHEE.
Employment Status Applicant employmentStatus String [EMPLOYED. UNEMPLOYED, RETIRED,OTHER]
Monthly Income monthlylncome Double |0-5000000
Monthly Repayments monthlyRepayments Double |0-5000000
Monthly Expenses monthlyExpenses Double |0-5000000
Existing Customer existingCustomer Boolean |TRUE,FALSE
Id id String
Application Risk Score applicationRiskScore Integer |0-900
Risk Category riskCategory String [DECLINE,HIGH,MEDILIM, LOWW VERY LOWY
PMT pmt Double |0-5000000
Required Monthly Installment requiredMonthlyinstallment | Double (0-1000000
Disposable Income disposablelncome Double |0-5000000
Credit Contingency Factor Application creditContingencyFactor Double |0-1
Affordability affordability Boolean |TRUE,FALSE
Eligibility eligibility String |INELIGIBLE ELIGIBLE
Bureau Call Type bureauCallType String  [FULL.MIMNI,NOMNE
Bureau Strategy bureauStrategy String [DECLIMNE,BUREAL THROUGH
Routing routing String [DECLINE,REFER ACCEPT
Loan Origination Result loanCOriginationResult String [DECLINE,REFER ACCEPT
Product Type productType String [STANDARD LOAN, SPECIAL LOAN
Amount amount Integer |1000-5000000
Rate RequestedProduct rate Double |0.0-25.0
Term term Integer |36-360
Bureau Name bureaulame String
Bankrupt BureauData bankrupt Boolean |TRUE,FALSE
Credit Score creditScore Integer |0-999




Deployment and Orchestration of Decision Services

Loan Origination Result
(ACCEPT/DECLINE)

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

N\ We cannot assemble decision model for “Loan Origination Result” using include-
statements inside Environment table because decision models BureauStrategy and
Routing share the same variables “Risk Category” and “Affordability”

N\ But we can invoke them as independent Decision Services, e.g. deployed as AWS
Lambda functions



Deploying Decision Models

Develop Decision Model

Execute

Business
:Decision Model§

B % Decision-

- evioy | i Making
P N Application

Business :
Analysts : - :
: :c X i

iDecision Tables:
: (DMN
. OpenRules

................



Decision Models => Decision Microservices @

N\ OpenRules supports one-click deployment of decision models on
cloud as AWS Lambda functions

~ Deploy: click on the standard file “deployLambda.bat”
« Test: click on the automatically generated “testLambda.bat”

N\ We deploy two main AWS lambda functions:

% Bureaustrategy Invoke URL: https://bfsuB6uub.execute-api.us-east-1.amazonaws.com/test/bureau-strategy

% Rout|ng Invoke URL: https://vt72lhména.execute-api.us-east-1.amazonaws.com/test/routing

N\ Test deployed decision services

Running tests for DecisionModelBureauStrategy decision service at https://bfsu8
bu7ub.execute-api.us-east-1.amazonaws.com/test/bureau-strategy

Running test suite ‘testCases’

Running test Test 1
Test 'Test 1' - OK. Roundtrip time 1688 ms. Rules Execution time ©.388547 ms.

Running test Test 2
Test 'Test 2° - OK. Roundtrip time 46 ms. Rules Execution time(8.379534 ms.

Running test Test 3
Test 'Test 3" - OK. Roundtrip time 44 ms. Rules Execution time 8.39773 ms.

All tests completed successfully

N\ Now we are ready to orchestrate them



Orchestration Decision Model “Loan Origination Result”

Pre-Bureau Processing

Loan Origination Result
(ACCEPT/DECLINE)

J

~ )
Bureau Strategy
(BUREAU/DECLINE/THROUGH)

\. | y,
4 N N
Affordability
Pre-Bureau
(TRUE/FALSE)

) |

p

Risk Category
Pre-Bureau
(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)
4 A
Application Risk Score
(0-900)
\_ J

( )

Glossary

. J

-

Post-Bureau Processing
( )
Routing
(DECLINE/REFER/ACCEPT)

\. | J
4 N N
Affordability
Post-Bureau
(TRUE/FALSE)

N\ | J
4 A

Risk Category
Post-Bureau

(DECLINE/HIGH/MEDIUM/LOW/VERY LOW)

Application Risk Score
(0-900)




Orchestration Logic is Business Logic!

N\ We will build the Orchestration Decision Model “Result”

Decision LoanOriginationResult

Condition Condition ActionExecute Action
Bureau Strategy Routing Execute Loan Origination Result
BureauStrategySenvice
ls 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 (!)
]
. Sefvice . .
Service Na Service Endpoint
Type B

BureauSTrateg;' Senvigé |[REST

hitps //bfsuBbu fub execute-api us-east-1. amazonaws com/ftest/bureau-strategy

RoutingService ¥ |REST

hitps //f7Tb53virel_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




Summary: We’ve created a Library of executable Decision Models and
Decision Microservices (without programming)

Busi . : ” w
Dléilir::: Library of Domain-Specific Decision Models Knowledge/Rules

Models Repository

Business

Goal 1
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Business
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(Decision Model)

Business
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Glossary

Business

Goal 5
(Decision Model)

Business
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Excel
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o
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