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Presentation’s QOutline

 Introduction and background
e Business rule approach overview

e Business rules at three levels of concern
for IS (policy, operational and functional
requirements, technical architecture)

« \Wrapping up
e Q&A and discussion




Why this topic is important for 11S?

* The business rules approach provides a set of
systematic techniques to document institutional
knowledge, analyze and improve operations in a
complex ‘IT focused’ world, as well as to create a
robust technical architecture for IS

e This Is a proven approach / methodology that can be
followed, benefiting the [IS community across multiple
registries
— Modeling Immunization Registry Operations Workgroup

(MIROW) — best practice recommendations for IS

http://www.cdc.gov/vaccines/programs/iis/activities/miro
w.html

— Clinical Decision Support for Immunization (CDSI) —
vaccination forecasting

http://www.cdc.gov/vaccines/programs/iis/interop-
proj/cds.html



http://www.cdc.gov/vaccines/programs/iis/activities/mirow.html
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When business rules are missing
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Use and benefits
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Implementation examples

Dutch Ministry of Health, Welfare and Sports

— uses BRs to make complex legislation accessible to
the public (ROI 31% over 5 year period)

New Zealand Ministry of Health

— uses business rules (BRs) to determine funding of
primary health care based on number of registered
Individuals

Norway Financial Supervisory Authority

— Uses BRs to formulate and remove ambiguity from
laws

International Myeloma Foundation (IMF)

— Leverages BRs to help interpret clinical data and
provide guidance and appropriate references



Questions?

David Lyalin Gladys Lam
dil8@cdc.gov Glam@brsolutions.com
(404) 718-4594 (604) 418-4318

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov Web: http://www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of
the Centers for Disease Control and Prevention.

: National Center for Immunization & Respiratory Diseases i
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Business Rules &
Decisions:
Quick Introduction
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example: taxes
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example: mortgages

Home | AboutUs | Careers | Media Room | Investor Relations | Contact Us

Freddie
7% Mac

Advanced Search

We make home

Doing Business with Freddie Mac @ About Freddie Mac ®

Single-Family Affordable Merit Rate Mortgage

Making Home Affordable An incentive rate reduction for on-time payments Relat
Program

9 For borrowers with weak credit reputations or past credit challenges, our Affordable Merit Rate® . A
Underwrite and Process Mortgage provides more options for homebuyers who are traditionally consigned to a limited choice of M
Loans higher-cost financing alternatives. "
Sell and Deliver Loans By taking advantage of efficiencies with Loan Prospector® automated underwriting technology, you
Mortgage Products can qualify borrowers for Affordable Merit Rate at an initial interest rate that may be closer to

conventional rates — delivering more homeownership opportunities to borrowers in the communities
List of Products you serve. And, borrowers benefit from an additional one percentage point interest rate reduction for
: i } ) .

Home Possible
Mortgages With Affordable Merit Rate Mortgages, borrowers will have a four-year period to make 24 consecutive
Service Loans on-time mortgage payments in order to qualify for a one-time, one percent interest rate reduction. If a
late mortgage payment occurs in the first 24 months, borrowers will be re-evaluated on the 36- or 48-
Become a Freddie Mac month anniversaries of the payment due date. Borrowers who meet the eligibility requirements will
Single-Family Customer automatically receive the one-time rate reduction effective the month following the eligible anniversary
Forms and the Guide e
Single-Family News Product Features
Center
The Learning Center Property Type = 1-to 2-unit primary residences, including condominiums,
Multifamily PUDs, and manufactured homes.
Debt Securities Eligible Mortgage w 30-year fixed-rate mortgages
Products
Mortgage Securities
Transaction Type » Purchase

Credit Securities = No cash-out refinances
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example: immunization

CDC Home

® MMWR
CDC Centers for Disease Control and Prevention O All CDC Topics
CDC 24/7: Saving Lives. Protecting People.™ ‘

A-Z Index

Morbidity and Mortality Weekly Report (MMWR)
MMWR
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General Recommendations on Immunization

Recommendations of the Advisory Committee on Immunization Practices (ACIP)

Please note: An erratum has been published for this article. To view the erratum, please click here.

Recom Spacing of Multiple Doses of the Same Antigen
January. Vaccination providers should adhere as closely as possible to recommended vaccination schedules (Table 1). Administration at recommended ages and in
accordance with recommended intervals between doses of multidose antigens provide optimal protection.

Administration of doses of a multidose vaccine using intervals that are shorter than recommended might be necessary in certain circumstances, such as
impending international travel or when a person is behind schedule on vaccinations but needs rapid protection. In these situations, an accelerated schedule can
be implemented using intervals between doses that are shorter than intervals recommended for routine vaccination. The accelerated or minimum intervals and
ages for scheduling catch-up vaccinations are available at http://www.cdc.gov/vaccines. Vaccine doses should not be administered at intervals less than these
minimum intervals or at an age that is younger than the minimum gg&*

Before administering a vaccine dose, providers might need to verify that all previous doses were administered after the minimum age and in accordance with
minimum intervals (Table 1). In clinical practice, vaccine doses occasionally are administered at intervals less than the minimum interval or at ages younger than
the minimum age. Doses administered too close together or at too young an age can lead to a suboptimal immune response. However, administering a dose a
few days earlier the minimum interval or age is unlikely to have a substantially negative effect on the immune response to that dose. Vaccine doses administered
<4 days before the minimum interval or age are considered valid; however, local or state mandates might supersede this 4-day guideline.t (Day 1 is the day
before the day that marks the minimum age or minimum interval for a vaccine.) Because of the unique schedule for rabies vaccine, the 4-day guideline does not
apply to this vaccine (5). Doses of any vaccine administered >5 days earlier than the minimum interval or age should not be counted as valid doses and should
be repeated as age appropriate. The repeat dose should be spaced after the invalid dose by the recommended minimum interval (Table 1). For example, if the
first and second doses of Haemophilus influenzae type b (Hib) were administered only 14 days apart, the second dose would be invalid and need to be repeated
because the minimum interval from dose 1 to dose 2 is 4 weeks. The repeat dose should be administered =4 weeks after the invalid dose (in this case, the
second). The repeat dose is counted as the valid second dose.

If the first dose in a series is given =5 days before the recommended minimum age, the dose should be repeated on or after the date when the child reaches at
least the minimum age. If the vaccine is a live vaccine, ensuring that a minimum interval of 28 days has elapsed from the invalid dose is recommended. For
example, if the first dose of varicella vaccine were inadvertently administered at age 10 months, the repeat dose would be administered no earlier than the
child's first birthday (the minimum age for the first dose). If the first dose of varicella vaccine were administered at age 11 months and 2 weeks, the repeat dose
should be administered no earlier than 4 weeks thereafter, which would occur after the first birthday.

Certain vaccines (e.g., adult tetanus and diphtheria toxoids [Td], pediatric diphtheria and tetanus toxoids [DT]; and tetanus toxoid) produce increased rates of

Inral ar cvckamic raactinne in carkain rociniante whan adminictarnd mara franonnthe than roacammandad T8 7Y Carafol racard leannina maintananca Af natinnk
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No jet-powered cars.

No car is allowed if it has a peacock
on the top.

No peacock is allowed if it has a car

at the bottom.
Gene Weng

A vehicle must not carry a Christmas
tree on its roof if it’s on fire.
Casper Yeow

No campfires on a car roof.
J John Jones

No car explosions allowed in the

areda.
Johannes van Schalkwyk



Business rules are about business
communication ... people
communicating with people, often
displaced in time, place & function.

Reference: RuleSpeak® 3.0 (free download) http://www.brsolutions.com/b_ipspeakprimers.php

© Business Rule Solutions, LLC 8
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translating ACIP recommendations

CDS Engine

© Business Rule Solutions, LLC 9



bridging the gap ...
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governance operations IT technology

& research

" strategy & = business rules specifications for ...
policies = decision = business rule

= principles structures engines

= science & = decision tables = programming
engineering = subject languages
know-how vocabulary = application

platforms
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business rule statement

A vaccine dose administered must be considered
an allowable vaccine if all the following are true:

= The vaccine type of the vaccine dose
administered is one of the allowable vaccine

types.

= The date administered is on or later than the
allowable vaccine type begin age date.

= The date administered is earlier than the
allowable vaccine type end age date.

business rules

© Business Rule Solutions, LLC
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definition

business rule: criterion used in
business operations to

= guide behavior
= shape judgments
= make decisions

© Business Rule Solutions, LLC
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Can a vaccine dose administered be evaluated and why?

Dose Condition Indicated?

Vaccination
Cvnirad”

Definition:

Vaccination Expired means Vaccination Date > Lot Expiration Date.

decision tables

© Business Rule Solutions, LLC
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business rule

The vaccine lot number must be reported for every
vaccination event.

definitions
Vaccination Event: administration of one Vaccine to a Patient

Vaccination Encounter: an interaction between a Provider and
Patient resulting in one or more Vaccination Events

Provider: a medical practitioner (e.g., physician, nurse) who
administers an immunization - i.e., conducts a Vaccination Event

Patient:
Vaccine:

Vaccine Lot Number:

subject vocabulary

© Business Rule Solutions, LLC
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goal for know-how in a knowledge economy

governance operations IT technology

& research t

= business rules
= decision

structures

= decision tables the same complete,

= subject intelligible, unambiguous,
vocabulary deployable meaning for

each audience

© Business Rule Solutions, LLC 15



challenges

= policies and regulations not rigorously captured
= incomplete, inaccurate or absent specifications

= imbalance between business need and
supporting technology

= the need to do more with less

= effective, timely communication among all
stakeholders

= poor preservation of institutional knowledge

© Business Rule Solutions, LLC
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references

= 2007 - OMG Semantics of Business Vocabulary
and Business Rules (SBVR) standard

= 2000 - BRG Business Motivation Model (BMM)
www.businessrulesgroup.org/second_paper/BRG-BMM.pdf

= 2002 - Business Rules Manifesto (16+ languages)

www.businessrulesgroup.org/brmanifesto.htm

" 1997 - 2013 - Business Rules & Decisions Forum
conference, Nov 11 — Nov 15, Las Vegas

= 2000 - 2013 - www.BRCommunity.com
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Business Rules &
Decisions:
from Interpretation to
Implementation

© Business Rule Solutions, LLC
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to be discussed

= where are the business rules
* how to be rigorous and precise

= how to go from business source to

implementation
= how to develop scenarios for testing

= how to ensure true business alignment

© Business Rule Solutions, LLC
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immunization rules
for children

© Business Rule Solutions, LLC
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General Recommendations on Immunization

Recommendations of the Advisory Committee on Immunization Practices (ACIP)

Please note: An erratum has been published for this article. To view the erratum, please click here.

Recommendations and Reports
January 28, 2011 / 60(RR02);1-60

Prepared by
Andrew T. Kroger, MD1
Ciro V. Sumavya, MD=
Larry K. Pickering, MD1
William L. Atkinson, MD1
iNational Center for Immunization and Respiratory Diseases
zTexas A&M Health Science Center, College Station, Texas

The material in this report originated in the MNational Center for Immunization and Respiratory Diseases, Anne Schuchat, MD, Director.

Corresponding preparer: Andrew Kroger, MD, National Center for Immunization and Respiratory Diseases, 1600 Clifton Rd., MS E-52, Atlanta, GA
30333. Telephone: 404-639-1958; Fax: 404-639-8828; E-mail: ack2@cdc.gov.

Summary
This report is a revision of the General Recommendations on Immunization and updates the 2006 statement by the Advisory Committee on Immunization
Practices (ACIP) (CDC. General recommendations on immunization: recommendations of the Advisory Committee on Immunization Practices [ACIP]. MMWR
2006;55[No. RR-15]). The report also includes revised content from previous ACIP recommendations on the following topics: aduft vaccination (CDC. Update on
adult immunization recommendations of the immunization practices Advisory Committee [ACIP]. MMWR 1991,;40{No. RR-12]); the assessment and feedback
strateqy to increase vaccination rates (CDC. Recommendations of the Advisory Committee on Immunization Practices: programmatic strategies to increase
vaccination rates---assessment and feedback of provider-based vaccination coverage information. MMWR 1996;45:219--20); {inkage of vaccination services and
those of the Supplemental Nutrition Program for Women, Infants, and Children (WIC program) (CDC. Recommendations of the Advisory Committee on
Immunization Practices: programmatic strategies to increase vaccination coverage by age 2 years---linkage of vaccination and WIC services. MMWR
1996;45:217--8); adolescent immunization (CDC. Immunization of adofescents: recommendations of the Advisory Committee on Immunization Practices, the
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary

invoke run
tools scenarios

step by step
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary

invoke run
tools scenarios

step by step

23



© Business Rule Solutions, LLC

disjointed

nature of sources
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Poliomyelitis Prevention in the United States

Updated Recommendations of the Advisory Committee on Immunization Practices
(ACIP)

Summary

These recommendations of the Advisory Committee on Immunization Practices (ACIP) for poliomyelitis prevention replace those issued in
1997, As of Jonuary 1, 2000, ACIF recommends exclusive use of inactivated poliovirus vaccine (IPV) for routine childhood polio
vaccination in the United States. All children should receive four doses of IPV at ages 2, 4, and 6--18 months and 4--6 years. Oral
poliovirus vaccine (OFF) should be used only in certain circumstances, which are detailed in these recommendations. Since 1979, the only
indigenous cases of polio reported in the United States have been associated with the use of the live OPF. Until recently, the benefits af
OPV use (i.e., intestinal immunity, secondary spread) outweighed the risk for vaccine-associated paralvtic poliomyelitis (VAFPP) (ie., one
case among 2.4 million vaccine doses distributed). In 1997, to decrease the risk for VAPP but maintain the benefits of OPV, ACIP
recommended replacing the all-OPV schedule with a sequential schedule af IPV followed by OPF. Since 1997, the global polio eradication
initiative has progressed rapidly, and the likelihood aof poliovirus importation into the United States has decreased substantially. In
addition, the sequential schedule has been well accepted. No declines in childhood immunization coverage were observed, despite the need
for additional injections. On the basis of these data, ACIP recommended on June 17, 1999, an all-IPV schedule for routine childhood polio
vaccination in the United States to eliminate the risk for VAPF. ACIP reaffirms its support for the global polio eradication initiative and the
use of OPV as the only vaccine recommended to eradicate polio from the remaining countries where polio is endemic.

imprecise

nature of sources

© Business Rule Solutions, LLC 25



Poliomyelitis Prevention in the United States

Updated Recommendations of the Advisory Committee on Immunization Practices
(ACIP)

Summary
These recommendations of the Advisory Committee on Immunization Practices (ACIP) for poliomyelitis prevention replace those issued in
1007, As of January 1, 2000, ACIP d: 't use of i i ' poliovirus vacei ine (IPV) for routine childhoo d'pai'

vaccination in the United States. All children should receive four doses of IPV at ages 2, 4, and 6--18 months and 4--6 years. Oral

oliovirus vaccine (OPV) should be used only in certain circumstances, which are detailed in these recommendations. Since 1979, tiiv==l

indigomnus cases fp I reparlgd % the United States have been associated with fh e use ftke Tive QPV. Until recemly, the benefits f

OPV use (Lo lary spread) hed the risk for Iyt li (VAPP) (i.e.
case among.?4 dasesdls!rb ted). In 1997, to d lecrease the risi kf VAPP but maini t in the benefits of OPF, ACIP
r«,,f .'1 OPV schedule with a seq ) ﬂPV by OPY: Since 1997, the global polio eradication

initiative hmpmgmssad rap a'h/ and the likelihood of poliovirus importation into the United States has decreased substantiallv. In
addition, the sequential sche
Jor additional injections. O
vaccination in the United St
use of OPV as the only vace

recommendations.

eive four doses of [PV atlages 2, 4, and 6--18
| Oral poliovirus vaccine
rrcumstances, which are detailed in these

= 2and 4 - months oryears?

= upto, or up to and including (through),

18 months and 6 years

= vaccination at 2 or 4 months? what about

imprecise

© Business Rule Solutions, LLC

+/-1day? +/- 5 days? +/- 30 days? what is
the threshold?

nature of sources
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from Proof of Insurance
Underwriter Guidelines

Refusal Criteria

Uninsured Driver. Candidate shall be
deemed ineligible for Protector.

Note: Candidate’s eligibility for Reliance to
be based on the Insurance Risk Score

Acceptance Criteria

Uninsured Non-Driver. Candidates who do
not have Proof of Insurance but who have not
been driving uninsured may be submitted
non-binding for Protector or Reliance.

Note: A Candidate’s eligibility to be based
meeting all other eligibility criteria.

First-Time or Re-Admission Candidate. A
First-Time or Re-Admission Candi ay
be written in Protector or Reliance if the

Candidate is:

and satisfying other criteria.

Exception: A Candidate is eligible for
Protector without Proof of Insurance if:

® The Candidate has been insured in
Protector for 30 months or more, and

® The current policy has not been out of
force for more than two months, and

® There was no prior lapse in coverage, and

" All other eligibility requirements
are met.

Note: Candidate to be treated as Re-
Admission.

disjointed

© Business Rule Solutions, LLC

® Currently insured, and
® Acceptable evidence of current liabili
insurance is given, and

" Is otherwise eligible
First-Vehicle-€andidate. A First-Vehicl

eliance if the Candidate:

® Is becoming an owner of an autgmobile for
the first time, and

® Provides proof of purchas

® Has not been driving a car uninsured, and

® Is otherwise eligible.

need to

[~ examine other

/
s sources

nature of sources



from Proof of Insurance
Underwriter Guidelines
synonyms?
\ applicant?
/

The preferred form of Proof of Insurance is a current reméwal notice.

Other acceptable forms are:

= A letter or FAX from the previous carrier acknowledging/cancellation by\the policyholder.

. A cancellation notice from the previous insurance company due to non-
A Declaration Page shall not be accepted unless one of these special circumstanges applies:
= Multiple Insured Vehicles ...

- Newly Purchased Vehicle. An original or facsimile of a current Declaration Page may be
accepted as proof of insurance if:

<  The Candidate has purchased a vehicle in the past 20 days and seeks coyerage, and
<  Afacsimile of the purchase contract or sales invoice is submitted, and
< All other household vehicles are currently insured with some other insurer, and

New Resident. An original or facsimile of a current Declaration Page may be
accepted as proof of insurance if:

<  The Candidate is moving into the state, and

< All other vehicles are currently insured with some other provider ...

inconsistent

nature Of sources
© Business Rule Solutions, LLC 28



interpret

facilitated
- sessions

brainstorm, validate & .
review step 1: the journey

© Business Rule Solutions, LLC
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" Increase precision

» eliminate inconsistency

= drill down on decision logic
= fill gaps

© Business Rule Solutions, LLC

step 1: the work

30



8 steps in harvesting business rules

step 1. step 2. step 3.
prepare for identify develop or
business decision review

rules structure concept

capture ) model

© Business Rule Solutions, LLC

step 4.
identify
potential
outcomes
for sub
decision

(s)

step 5.
identify
major
cases for
sub
decision

(s)

step 6. step 7.
develop coordinate
decision business

logic vocabulary

step 8.
address
exceptions

step 1: the method
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Poliomyelitis Prevention in the United States

Updated Recommendations of the Advisory Committee on Immunization Practices
(ACIP)
Summary

These recommendations of the Advisory Committee on Immunization Practices (ACIP) for poliomyelitis prevention replace those issued in
1007, As of January 1, 2000, ACIP d: 't use of i i ' poliovirus vaceine (IPF) for routine childhood polio
vaccination in the United States. All children should receive four doses of IPV at ages 2, 4, and 6--18 months and 4--6 years. Oral

liovirus vaccine (OPV) should be used only in certain circumstances, which are detailed in these recommendations. Since 1979, tiioonh:
cases of polio reported in the United States have been assaciated with the use of the live OPV. Until recently, the benefits of

e (Lo intestingl i lary spread) hed the risk for vacci ‘paralvtic polic litis (FAPP) (i.e.,, one

ng 2. 7 vaccine ;{ases distributed). In 1997, to decrease the risk for VAPP but maintain the benefits of OPV, ACIP
ded repl, all-OPV schedule with a sequential sch of IPV by OPY. Since 1997, the global polic eradication é
initiative has progressed rapidiv, and the likelihood of poliovirus importation into the United States has decreased sub iallv. In
addition, the sequential sche
Jor additional injections. O °
eive four doses of [PV atlages 2, 4, and 6--18
| Oral poliovirus vaccine
tumstances, which are detailed in these

vaccination in the United St
use of OPV as the only vace

recommendations.

interpret to

date ranges of
= 0 through 2 months minimum agc

*  2months +1day through 4 months |00 L drn e age

= 6 months through 18 months

= 4 years through 6 years

imprecise

step 1: the destination

© Business Rule Solutions, LLC 32



Poliomyelitis Prevention in the United States

Updated Recommendations of the Advisory Committee on Immunization Practices

(ACIP)

Summary

These recommendations of the Advisory Committee on Immunization Practices (ACIP) for poliomyelitis prevention replace those issued in
1007, As of January 1, 2000, ACIP d: 't use of i i ' poliovirus vaceine (IPF) for routine childhood polio
vaccination in the United States. All children should receive four doses of IPV at ages 2, 4, and 6--18 months and 4--6 years. Oral

liovirus vaccine (OPV) should be used only in certain circumstances, which are detailed in these recommendations. Since 1979, tiioonh:
cases of polio reported in the United States have been assaciated with the use of the live OPV. Until recently, the benefits of

e (Lo intestingl lary spread) hed the risk for vacci ‘paralvtic polic litis (FAPP) (i.e.,, one

2P
initiative has progressed rapidiv, and the likelihood of poliovirus importation into the United States has decreased

ine ;{ases distributed). In 1997, to decrease the risk for VAPP but maintain the benefits of OPV, ACIP

ng 2. 71 Vacc Creas: intai
ded repl. all-OPV schedule with a seg h of IPV fe by OPV. Since 1997, the global polio eradication é
b iallv. In

addition, the sequential sche
Jor additional injections. O
vaccination in the United St
use of OPV as the only vace

eive four doses of [PV atlages 2, 4, and 6--18
| Oral poliovirus vaccine

recommendations.

rrcumstances, which are detailed in these

interpret to

= absolute minimum age is 6 weeks - 4 days

" minimum age is 6 weeks

= earliest recommended age is 2 months

imprecise

© Business Rule Solutions, LLC

= latest recommended age is 3 months + 4 weeks

step 1: the destination

33



* make terminology precise

* identify decisions and business
rules

» resolve gaps and inconsistencies

= start to shape decision logic and
business rule statements

step 1: the destination

© Business Rule Solutions, LLC
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary

invoke run
tools scenarios

step by step

35



Structured

Deliverable

structure decision logic
© Business Rule Solutions, LLC 36



Validate

© Business Rule Solutions, LLC

A l—h‘." ; :
specify, model, organize and
analyze

facilitated
F sessions

step 2: the journey

37



» apply method and techniques
= structure deliverables

= organize deliverables

= validate deliverables

step 2: the work
© Business Rule Solutions, LLC 38



8 steps in specifying a business rule

the original version of this training material created
by Kristen Seer, Senior Consultant, BRS

step 2.
determine
step 1. whether
extract the the
business business
rule rule

already
exists

step 3.
determine

whether
the
business
rule
computes
or derives
something

Ay

© Business Rule Solutions, LLC

step 5.
choose the

form of the
business
rule
keyword

step 4.
start with

the subject

step 6.
say
something
about the
subject

step 7.
add the

condition

(s)

step 8.
make sure
the
business
rules all fit
together

step 2: the method

39



7 steps in structuring decision tables

step 2.
what
potential
outcomes

step 1.
what
decision

step 3.
what to use

to decide

© Business Rule Solutions, LLC

step 4.
what

individual
cases

step 5. step 6.
what what
intersection outcomes are

cases appropriate

step 7.
what does it

mean(!)

step 2: the method

40



= [PSpeak™ ...
=  DecisionSpeak™
= TableSpeak™
=  ConceptSpeak™
=  RuleSpeak®

» drill-down on decision logic

* decision and rule management

step 2: the techniques

© Business Rule Solutions, LLC
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concept model (structured business vocabulary)

An.ﬁgen Series
Dose given to
Patient
-'[‘l.}é'li-tl:l series dose]

/_,,-f‘

43)} is valid 4 includes
N Antigen | s
Series Dose s
includes 4
& e
4 exists for is given to  ®
. Antigen e
Antigen 2 Series Sk
S ™ [Default Antigen Series]

. [Préterred Antigen Series]

/

4?;1} is preferred

Antigen

Antigen Series

Antigen Series Dose

Antigen Senes Dose given to Patient
Antigen Series given to Patient

© Business Rule Solutions, LLC

43> is default

ARtigen ., rocess Antigen Series
Series gi'.ren[ . —_— g 1
to Pati

T

© ‘[Completed Antigen Series]

\{;I} is completed

. . .
‘i?: IS IN-process

Patient

a foreign (non-self) substance which can cause an immune response

one possible path to achieve presumed immunity against a disease
the measured guantity of 8 medicine or other therapeutic agent to be taken at one time or in a period of time

an Antigen Senes Dose given to a patient

an Antigen Series given to a patient

step 2: the destination
42



process model

Evaluate Target Dose

If target dose
can be

If target dose

substiuted

dose administered

Vaccine dose is can be evaluated

administerad

Evaluation System

can be avaluated

1.0 2.0
Determine If vaccine dose Determine
whether vaccine administered whether target

dose can be
skipped

3.0

4.0

If target dose Determine If target dose Determin
cannot be whether target cannot be M €
skipped dose can be substituted whether target
_ dose was satisfi
substituted ose was salisfied
If vaccine dose
administerad

cannot be evaluated

© Business Rule Solutions, LLC

step 2: the destination




Q-Chart

Was the target
dose satisfied?

Was the
vaccine dose

administered at
a valid age?

© Business Rule Solutions, LLC

Was the
vaccine dose

administered in
conflict?

Was the
vaccine dose
administered at
a valid interval?

Did the patiant
receive an
allowable
vacciner

I5 the patient's
gender one of
the required

gendersy

Did the patient
receive an
preferable
vaccine?

step 2: the destination

44



Q-COE

Question

Was the target dose satisfied?

Considerations

Outcomes

Was the vaccine dose administered at a valid
age?

Was the vaccine dose administered at a valid
interval?

Was the vaccine dose administered in conflict?
Did the patient receive a preferable vaccine? “ the target dose is satisfied

Did the patient receive an allowable vaccine? = the target dose is not satisfied

Is the patient’s gender on of the required
genders?

Exceptions

© Business Rule Solutions, LLC

step 2: the destination
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decision table

considerations

[s the vaccine type of the
vaccine dose administered

one of the allowable yes no yes
vaccine types?
Allowable vaccine type
begin age date < date
administered < allowable yes - no
vaccine type end age date?
The patient | The patient did | The patient did
outcomes received an not receive an | not receive an
allowable allowable allowable
vaccine. vaccine. vaccine.

© Business Rule Solutions, LLC

step 2: the destination




Wihat is the best representation style for a decision table?

number of mony-case considerations

guidelines

for
decision
table
formats

www.brsolutions.com

© Business Rule Solutions, LLC

o 1 2 3 3+
] |
of  we ==
—1— /
. I I — i |
=5 EEEE |
[ |
2 I I I 1 1
| | | ; ; 1
5 — |
B | 3 I I 1 1] O
3 ' ' 1 on |
E
kN =] ! =]
E 1
; |
-"3, 4 I I 1 O O
3 I I ——1 O O |
3
) == i |
5 I |
1 OR OR | I
_ _ I I |
&
oR | | |
. 1 1 1 |
7
| | | |
| | | I
i hed

'stination
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business rule statements

A vaccine dose administered must be considered
an allowable vaccine if all the following are true:

= The vaccine type of the vaccine dose
administered is one of the allowable vaccine

types.

= The date administered is on or later than the
allowable vaccine type begin age date.

= The date administered is earlier than the
allowable vaccine type end age date.

expressed in RuleSpeak®
http://www.rulespeak.com/en/

step 2: the destination

© Business Rule Solutions, LLC



business rule groups

Name: DATE RULES

MName
11- Chrers g Date &5

2 & BR 341

3 @& BR 242

4 & BR 343

5 & BR 244

6 % BR 345
7 = ¥ Min/Max Date Rules
13 = % Interval Date Rules

14 % BR 261

15 & BR 362

16 & BR 362

17 & BR 264

18 & BR 365

19 + % Skip Target Dose Date Rules

2 EEE‘.}::RHETHMDBSEDHIB

77 @& BR 252

22 & BR 352
24 + E Conflict Date Rules

Rule Statement

The computed date of adding any number of years to an existing date must be calculated by
incrementing the year while holding the month and day constant.

The computed date of adding any number of months to an existing date must be calculated by
incrementing the month (and year, if necessary) while holding the day constant.

The computed date of adding any number of wesks or days to an existing date must be
calculated by adding the total days to the existing date.

The computed date of subtracting any number of days from an existing date must be
calculated by subtracting the total days from the existing date.

A computed date which is not a reasl date must be moved forward to first day of the next month.

The patient's Absolute Minimum Interval Date must be calculated as the patient’s Reference
Dose Date plus the Absolute Minimum Interval.

The patient's Minimum Interval Date must be calculated as the patient's Reference Dose Date
plus the Mimimum Interval.

The patient's earliest recommended interval date must be calculated as the patient’s date of
birth plus the Earliest Recommended Interval.

The patient’s Latest Recommended Interval date must be calculated as the patient’s date of
birth plus the Latest Recommended Interval.

The patient’s Latest Minimum Interval Date must be the Latest Date of all calculated Minimum
Interval Dates for a given Target Dose.

The patient’s First Dose Begin Age Date must be calculated as the patient’s Date of Birth plus
Substitute Dose First Dose Begin Age.

The patient’s First Dose End Age Date must be calculated as the patient's Date of Birth plus
Substitute Dose First Dose End Age.

© Business Rule Solutions, LLC

step 2: the destination
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary

invoke run
tools scenarios

step by step

50



©

echniques i

© Business Rule Solutions, LLC

Structured

\Deliverable

1

analyze refine

refine validate

fa—

analyze and refine

1

51



Validate

© Business Rule Solutions, LLC

A l—h‘." ; :
specify, model, organize and
analyze

facilitated
F sessions

step 3: the journey

52



= review deliverables as a whole
» refine terminology

= resolve anomalies

conflicts
subsumptions
redundancies
similarities

» simplify whenever possible

© Business Rule Solutions, LLC

step 3: the work
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process model

Evaluate Target Dose

‘Was the target
dose satisfied?

If target dose:
can be
substituted
If target dose:
can be

skipped

20 3.0

0 40

g Determine If vaccine dose Determine Iftarget dose Determine If target dose: Determine

& dvov::her vaccine |— adminitered v:':;:e;al:rs :' p, V\;h :s!:en::?:l cornotbe P whether target Was the Was the Wias the Did the patient Is the patient’s
5 b luated ki d bstituted dose was satisfied vaccine dose waccine dose vaccine dose receive an gender one of
% administered AN be evalua skippe Substitute d administered at administered at administered in allowable the required
2 avalid age? avalid interval? conflict? genders?
o If vaccine dose

cannot be evaluated

receive an
preferable
vaccine?

Q-COEs

Considerations
Question Outcomes

the deliverables all . S
fit together ..

concept model |
serves as the ‘glue’ S—

Was the vaccine dose administered in conflict?

@ includes
t Commimees) Did the patient receive a preferable vaccine?
he - by

[Completed Antigen Series]

Is the patient's gender on of the required genders?
includes 4

5% is completed Exceptions

[Préferred Antigen Series]

A decision tables

2 foregn (ror-sef) substance wich can cavsz an immure rzsponse

one poss e pathto chieve presumed inrurity agansta dssse o | as
inapeiod e
[T LTI P PR
e ettt o |t
o}
[PPSR [ p— [
forheiry
wmteinears | nemina | een meisaa
tons Vel | Vo et
. o B v v st
b l tmrey |t | et =
usiness rules o
praiy
Rule Statement Status Fremr i ol ofomig -—
=== i e
BR 341 “The computed date of adding any number of years to an existing date must be calculated by incrementing the year while holding  Operational _— e
the month and day consiant. i
BR 342 monihs to an g the monih (and year, if Operational ete s ot Pl
necessary) while holding the day constart. passiy frasecy —
s proveny
BR343 “The computed date of adding any number of weeks or days 1o an existing date must be calculated by adding the total days tothe  Operational ==
exisiing date.
e ety e
BR344 number of days dsting date must be calculated by sublracting the total days from  Operational [k ooy Pty et
the existing date, il e P
BR 345 forward tofirst day of the next month. Operational S— PRSP PRSP PR PR PR PRSP R
i |rmaass (G | (W
o] P ot el e e
BR 351 The patient's Skip Target Dose Trigger Age Date must be calculated as the patient's Date of Birh plus the Skip Target Dose Proposed |
Trigger Age.
BR 352 The patients First Dose Begin Age Date must be calculated as the palient's Date of Bith plus Subsitute Dose First Dose Begin  Proposed
Age.
o . .
BR 353 The patients Firt Dose End Age Date must be caculated as the patents Date of Bith plus Subsiute Dose First Dose End Age.  Proposed S t e ° r eVl eW e 1V e r a e a S a W O e
BR354 “The patient's Maximum Age Date must b calculated as the patients Date of Bith plus the Maximum Age. Proposed p ; °

© Business Rule Solutions, LLC 54



should finish date be actual finish date or
forecast finish date?

Name Rule Statement Status
? Sheowr 2l W contains finish date W Show zll

A patient series must be considered completable if . less than the

@ Series 001 maximum age date of the last target dose. Proposed
e meiiagt series must be considered to be the earliest completing if the
© Series 002 actual finish date B before the actual finish date for all other candidate patient Proposed

. TRe actual finish dategh a complete patient senes must be the |atest date
@ Series 004 adminiSTEre e vaccine dose administered with an evaluation status “valid.” Froposed
A patient series ish earliest if the patient senes can be
® Series 008 completed and i3 earlier than the forecast finish date in all Proposed

other candidate pa

step 3: refine terminology

© Business Rule Solutions, LLC
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|

deriyation rule for complete patient series is missing

Name Rule Statement Status
T Showal iabing w Showall -
. =¥ be considered completable if the finish date is less than the
t SEHES m-l SO = A= Ol [ ‘t ‘t.arge‘t d{:ﬁﬂ Prﬂpﬂﬂﬂd
ust be considered to be the earliest completing if the
© Series 002 gl Tinisn date 15 petore the actual fimsh date for all other candidate patient Proposed
SEres.
. The at:tual finish date nfjmmplete patlent serlaslmust be the |atest date
@ Series 004 admupistered of a3 vacci n evaluation status “valid.” Proposed
ust be considered to finish earliest if the patient series can be
© Series 002 #ihe forecast finish date is earlier than the forecast finish date in all Proposed
nﬂ'rer candidate patient senes.

B Series 003

A patient senes must be considered a complete patient senes if the patient senes

status 15 ‘complete.” Fropsed

step 3: the destination

© Business Rule Solutions, LLC




derivation rule for first target dose is missing

Was the vaccine dose administered at a valid interval?

considerations

absolute minimum
interval date > date

yes no no no no
administered?
absolute minimum
interval date < date o os os os o
administered < minimum Y Y Y
interval date?
minimum interval date < o o o o os
date administered? y
[s this the first target
- no no yes -
dose?
Is the previous vaccine
dose administered 'not i os o i i
valid' due to age or Y
interval requirements?
Interval | Interval | Interval |Interval |Interval
outcomes | is not is not isvalid. |isvalid. |isvalid.
valid. valid.

© Business Rule Solutions, LLC

derivation rule expressed in
RuleSpeak®

A target dose for an antigen
must be considered the
first target dose for a
patient if the patient has
not satisfied any target
doses for the given antigen
series.

step 3: the destination



Did the patient receive a preferable vaccine?

© Business Rule Solutions, LLC

considerations \@%
Is the vaccine type of the Vaccine Dose 1 d .
Administered one of the Preferable yes yes no yes yes CO ns\l e ratl O n
Vaccine Types? P o 1
Preferable Vaccine Type Begin Age Date lmma‘terla‘ cee
< Date Administered < Preferable yes yes - no yes d ff
Vaccine Type End Age Date? O e S nOt a e Ct
Is the Vaccine Dose Administered Trade h
Name the same as the Preferable yes yes - - no t e OUtCO me
Vaccine Trade Name?
Vaccine Dose Administered Volume <
. yes no - - -
Preferable Vaccine Volume?
The patient The patient | The patient did | The patient did | The patient did
received a received a not receive a not receive a not receive a
outcomes
Preferable Preferable Preferable Preferable Preferable
Vaccine. Vaccine. Vaccine. Vaccine. Vaccine.
considerations
Is the vaccine type of the Vaccine Dose
Administered one of the Preferable yes no yes yes
Vaccine Types?
Preferable Vaccine Type Begin Age Date
< Date Administered < Preferable yes no yes
Vaccine Type End Age Date?
Is the Vaccine Dose Administered Trade
Name the same as the Preferable yes - no
Vaccine Trade Name?
The patient | The patient did | The patient did | The patient did
¢ received a not receive a not receive a not receive a
outcomes
Preferable Preferable Preferable Preferable
Vaccine. Vaccine. Vaccine. Vaccine.

step 3: the destination



can the rules be improved?

An Antigen Series must be considered » only 1 antigen series
@ BR 502 exists for that antigen. Prepared
An Antigen Series must be considered tbest patient series Pexactly 1 antigen
@ BR 503 senes is completed for the patient. Prepared
An Antigen Series must be considered > a1l the following are
true:
© BR 304 - exactly 1 antigen senes is in-process for the patient Prepared
- no antigen series is completed.
An Antigen Series must be considered ' all the following are
true:
© BR 305 - gll the antigen series given to the patient do not have any valid dose Prepared
- the antigen series is the default for the antigen.

best practice: single rule to
derive or compute anything

7n Antigen Series must be considered < any of the following
are true:

- only 1 antigen series exists for that antigen
- eﬁat;:‘gg;glant_igen series is completed for the patient
. . -3 owing are true:
@ Best Patient Series - exactly 1 antigen series is in-process for the patient Proposed

- no antigen series is completed

- all the following are true:
- all the antigen series given to the patient do not have any valid dose
- the antigen series is the default for the antigen.

step 3: the destination

© Business Rule Solutions, LLC
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary

invoke run
tools scenarios

step by step
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decision tables concept ' test data
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rules real-world cases)

test-drive the decisions develop scenarios
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http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=NtY8R26Bp-XC9M&tbnid=50iHSJ7ZWHynpM:&ved=0CAUQjRw&url=http://www.yourdictionary.com/&ei=f5KRUfqzE6SYiQLb1IHwDw&bvm=bv.46471029,d.cGE&psig=AFQjCNFROUkzVbA0to7ffLiaWoxKmB4psA&ust=1368581041406859

Series Mame Polio - All 1PV - 4 Dose
Target Disease  |Polio
Waccine Group  [Polio
Sellzet S DeFault Soricr FroduztFath Soricr Proforenee
Fatient Series
Yes Yes 1
Series Dose Dose 1
Age Abralute Minimum fqe Minimum & 30 Earlicrt Fiecommended Aaqe Latert Fiecammended fqe (lorr than) Mazimum &40 [loer than)
6 weeks - 4 days 6 weeks 2 months 3 months + 4 weeks n/a
Interual FromImmediate Freviour Dare Sdminirkere 47 Y94 From TarqetDare Ein Sericr Akroluke Minimum Inkerual HMinimum Intzrual EarlicrtFe zommendedInkerual Latert Fecommended Inkcrval [lerr than]
nia nia nia nia n/a n/a
Plralall: Vazsine Typo [GVH] Vazsine Typo Boqin fqe Vazsine Typo End Aqe (lorr than] Trade Hame [MVH] Valume (in ml)
Waccine
PV (10} 6 weeks nia n/a 0.5
DTaP-HepB-IPY (110} 6 weeks 7 years n/a 0.5
DTaP-Hib-IPV (120} 6 weeks 5 years n/a 0.5
Fillenetil Vazsine Typo [GVH] Vazsine Typo Boqin fqe Vazsine Typo End Aqe (lorr than]
Waccine
P (109 6 weeks - £ days n'a
DTaP-HepB-IPV (110} 6 weeks - £ days n/a
DTaP-Hib-IFV (120} 6 weeks - £ days n/a
DTaP-IPY (130) G weeks - 4 days nia
DTaP-IPV-Hib-HepB, Historical (132) G weeks - 4 days nia
DTaP-IPV-Hib-HepB (148) G weeks - 4 days nia
Skip Dose Triqqer fqe
n/a
Recurring Dose Fiecurring Dare (YerdHa)
No
Conditional Meed Condition Set Start Dake EndDate Dore Gount (lerr than] CVH Lire
n/a
Sz StarkDate End Dlake
Fecommendatio
n/a
Substitute Dose takal count of valid dores Firrt Dare Eoain fqe Firrt Dare End Bqe (lorr than) rumbr of karqet dorer barubrtituke
n/a
Gender Ficquired Gender
n/a

supporting data: polio vaccine




Validate

© Business Rule Solutions, LLC

create

4 facilitated
FF sessions

step 4: the journey



* identify scenarios
» define expected outcomes

= create test data (mock-up
cases)

= create a new scenario variation
by altering the test data

step 4: the work

© Business Rule Solutions, LLC 64



identify scenarios
based on decisions

‘Was the target
dose satisfied?

Was the
vaccine dose
administered in
conflict?

Was the
vaccine dose

administered at
a valid interval?

Was the
vaccine dose

administered at
avalid age?

Did the patient
receive an
allowable
vaccine?

|5 the patient’'s
gender one of
the reguired

penders?

Did the patient
receive an
preferable
vacciner

patient
patient name: Sammy

———> date of birth: September 24, 2012
gender: male <€

step 4: the technique

© Business Rule Solutions, LLC



describe scenarios

scenario 1

male patient received the first
dose of IPV(10) vaccine at two
months and 6 days old.

step 4: the technique

© Business Rule Solutions, LLC 66



define outcome
for each individual
decision in a scenario

Was the target
dose satisfied?

15 the patient's
gender one of

Did the patient

Was the

Was the

Was the

vaccine dose vaccine dose vaccine dose receive an
administered at administered at administered in allowable the required
a valid interval? conflict? vaccine? genders?

avalid age?

B The patient did not
: receive an allowable
! vaccine.

Age is valid. Interval is valid. The Live Virus
Vaccine Dose
Administered is
not in conflict.

The patient is one of
the required genders.

Did the patient
receive an
preferable
vaccine?

The patient received a
preferable vaccine.

step 4: the technique

© Business Rule Solutions, LLC 67



define ultimate
outcome for scenario

outcome

Was the target
dose satisfied?

target dose is
satisfied

15 the patient's
gender one of

Was the Did the patient

Was the

Was the

vaccine dose vaccine dose vaccine dose receive an
administered at administered at administered in allowable the required
a valid interval? conflict? vaccine? genders?

avalid age?

B The patient did not
: receive an allowable
! vaccine.

Age is valid. Interval is valid. The Live Virus
Vaccine Dose
Administered is
not in conflict.

The patient is one of
the required genders.

Did the patient
receive an
preferable
vaccine?

The patient received a
preferable vaccine.

step 4: the technique
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define test data (mock-up case)
based on individual decisions

Considerations

preferzale vaccine ?

End Age Da

Is the Vaco ne Dose Administered Trada Mame
the same 75 the Preferable Vaccine Tm&ﬁm\ﬂ

Outcomes

AN

I5 the vaccine type of the Vaccine Dose
Admipistered one of the Preferable Vaccine
Tyrs?

referable Vaccine Type Begin Age Date =
Date Adminstered < Preferable Vaccine Type

T

Vaccine Dose Administered Yolume < Preferable
Waccine Y oclume?

N\

/

Exceptions \

N

N\,

The patient received a preferable
vaccine,

The patient did not receive a
preferable vacane.

|

N\

vaccine type

vaccine dose administered
dose number: 1

trade name: Ipol (PMC)
vaccine type: IPV (10)

volume: 0.5

date administered: Nov. 30, 2012

© Business Rule Solutions, LLC

date administered |

volume |

trade name

step 4: the technique



refine test data (mock-up case)
by following concept model

@ includes

patient

patient name: Sammy

date of birth: Sept. 24, 2012
gender: male

Antigen 5 iyl
- —— 00— Series given
" SEIEILEEE to Patient
Dose Number |
Patient Series Status
includes 4
4 exists for . is givento B
Antigen — o ‘s"“@e" — ¥ Paient
contains 4 receives Q\ "
Patient Name
Series Name =
Date of Birth
Gender
is contained in #
= Vaccine Dose
Vaccine \ e Administered
I I Trade Name Date Administered
[: A Vaccine Type Dose Condition
Vaccine Vaccine Volume
Lot Expiration Date
.
vaccine

N

trade name: Ipol (PMC)

vaccine type: IPV (10)

volume: 0.5

lot expiration date: Dec. 31, 2015

vaccine dose administered
date administered: Nov. 30, 2012
dose condition is not indicated

© Business Rule Solutions, LLC

step 4: the technique
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create test data (mock-up case)

@ based on individual business rules

outcome

the patient did not
receive an allowable
vaccine

Was the
vaccine dose

administered in
conflict?

Was the
vaccine dose

administered at
avalid age?

Was the
vaccine dose

administered at
avalid interval?

Did the patient
receive an
allowable

vaccine?

Is the patient’s

gender one of

the required
genders?

Did the patient
receive an
preferable
vaccine?

scenario decision table

dose number: 1 considerations
trade name: IpOl (PMC) Is the vaccine type of the
. . vaccine dose
vaccine type . IPV (10) administered one of the yes no &S

allowable vaccine types?

lot expiration date: Dec. 31, 2015
volume: 0.5

Allowable vaccine type
begin age date < date

date administered: Nov. 30, 2012 administered <allowable | yes - no
L. . . A vaccine type end age

dose condition is not indicated date?
The patient | The patient | The
received an | did not patient did
allowable receive an not receive

outcomes .
vaccine. allowable an
vaccine. allowable
vaccine.

step 4: the technique
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Series Mame

Polio - All IP\V - 4 Dose

create test data (mock-up case)
using supporting data

polio vaccine supporting data

Target Dizease |Polic
‘accine Group  Polic
SEIE_.G': BESF DoFault Soricr Frodu<tFath Serier Proference
Fatient Series
Yes Yes 1
Series Doze Dose 1
,I:l.ge FAbrolute Minimum Aqe Minimum fqc Earlicrt Ficcommended Aqe Lakert Recommended Aqe [lesr than) Mazimum Aqe [lerr than]
5 weeks - 4 days 6 weeks 2 months 3 months + 4 weeks nia
Interwal From Immediate Freviowr Dore Adminirkere47 VeH From Tarqet Dorc ¥ in Sericr Abrolute Minimum Intcreal Minimum Inkerwal EarlicrtFiecommended Inkerval Latert Rezommended Inkerwal [lorr kthan)
nia nia nia nia nia n/a
mee:rable Nazcine Trpe [GVH] Nazzine Type BEeqin Age Nazzine Type End Aqe [lerr than) Trade Hame (MR Yolume Cinml)
Waccine
P (10 G weeks nia nia 0.5
DTaP-HepB-IPY (110} G weeks 7 years n/a 0.5
DTaP-Hib-IPV (120} 6 weeks 5 years n/a 0.5
BAllowable
Nazcine Trpe GV Nazzine Type Eeqin Age Nazzine Type End Aqe [lerr than)
Waccine ﬁ &‘

PV (10}

weeks - 4 days

l/a

DTaP-HepB-IPV (110}

weeks - 4 days

| E

OTaP-Hib-IPY (120]

weeks - 4 days

hia

DTaP-IPv (130}

weeks - 4 days

Ta| | £Fa| | &3

la

_ || j=

DTaP_IP\_Hib-HepB (145}

e L

G weeks - 4 days nia
Skip Dose Triqqer Ao
nia
Recurring Dose Fie-curring Dore (YordHo)
Mo
Conditional MNeed Condition Sct SrartDate End Date Darc Gount (lerr than] GV Lire
n/a
Seasonal SrarkDake EndDake
Recommendatico
nia
Substitute Dose kntal zounk of walid dorer Firrt Dore Beqin A Firrt Dore End Aqe (lerr than) rumber of karqek dores korubskitute
n/a
Gender Fiv-quired Gender
n/a

© Business Rule Solutions, LLC
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scenario 1

outcome male patient received the first
dose of IPV(10) vaccine at two
target dose is Was he target months and 6 days old.

satisfied

Was the Was the Was the

Did the patient 15 the patient's

vaccine dose vaccine dose vaccine dose receive an gender one of
administered at administered at administered in allowable the required
avalid age? a valid interval? conflict? vaccine? genders?

Age is valid. Interval is valid. The Live Virus : The p atient did not
Vaccine Dose g receive an allowable
. .. . 1 i
patient Administered is vacame.
patient name: Sammy not in conflict.

The patient is one of

Did the patient )
the required genders.

receive an
preferable
vaccine?

date of birth: September 24, 2012
gender: male

vaccine dose administered
dose number: 1 The patient received a
trade name: Ipol (PMC) preferable vaccine.
vaccine type: IPV (10)

volume: 0.5

lot expiration date: Dec. 31, 2015
date administered: nov. 30, 2012
dose condition is not indicated

step 4: the destination

© Business Rule Solutions, LLC
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary

invoke run
tools scenarios

step by step

74



concept
model

map vocabulary to data
© Business Rule Solutions, LLC 75



data specialist

business
analysts

step 5: the drivers
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collaborate

step 5: the journey
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» identify data sources
" map terms to attributes
» gspecify static vs. dynamic data

step 5: the work
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map concept model to data model

A
Dose given to
Patient
. "-/
~[valid series dose]
-Q’: is valid @ includes
Antigen | e
Series Dose e
includes &+
4 exists for Aj is given to
igen
RRTTTL ™ [Default Antigen Series]

- [Préferred Antigen Series]

40t is default

-ﬁb is preferred

step 5: the destination
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Glossary glossary

Variable Name

Business Concept

map terms to attributes

Attribute Name

1D

Absolute Minimum Age

Minimum Age

Earliest Recommended Age

Latest Recommended Age

Maximum Age

From Immediate Previous Dose Administered

From Target Dose # in Series

Absolute Minimum Interval

Minimum Interval

Earliest Recommended Interval

Latest Recommended Interval

Skip Target Dose Trigger Age

Recurring Dose

Condition Set

Conditional Need Start Date

Conditional Need End Date

Conditional Need Dose Count

Conditional Need CVX List

Seasonal Recommendation Start date

Seasonal Recommendation End Date

Substitute Dose First Dose Begin Age

Substitute Dose First Dose End Age

Substitute Dose Total Count of Valid Doses

Number of Target Doses to substitute

Required Gender

Antigen Series Vaccine Dose

id

absoluteMinimumAge

minimumAge

earliestRecommendedAge

latestRecommendedAge

maximumAge

fromlmmediatePreviousDoseAdministered

fromTargetDoseinSeries

absoluteMinimuminterval

minimuminterval

earliestRecommendedInterval

latestRecommendedinterval

skipTargetDoseTriggerAge

recurringDose

conditionSet

conditionalNeedStartDate

conditionalNeedEndDate

conditionalNeedDoseCountMax

conditionalNeedDoseCVXList

seasonalRecommendationsStartDate

seasonalRecommendationsEndDate

substituteFirstDoseBeginAge

substituteFirstDoseEndAge

substitute TotalCountOfValidDoses

numberOfValidDosesToSubstitute

requiredGender

© B@sBiesinRsd RebdHodmisobk(1L.LC

step 5: the destination
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populate supporting data (static data)

SeriesMame  [Polio - AIIPY - 4 Dose
Target Diseaze |Palin
Vaceine Group [ Polio
Sl Default Sorior Freduct Fath SeriwrFroforonce
Fatient Seriez
Yes Yes 1
SeriesDose  [Dose 1
Age Abrolute Minimum Aqe Minimum A EarlicstF ded L Fi ded leez than) loexthan)
6 weeks - 4 days 6 weeks 2 months 3 months + 4 weeks na
Interval From Immediate Freviow dmini 40N FromT. Dore $in Serier Abvolute Mir | | Minimum | | Fi ded L 4
nia nia nla nia na nla
PleFelrah\e Yazzing Trpe (CVR) Yazzing Trpe Bogin Aqe Yazzine Type EndAge (loss than] Tradi Hame (M) Yolume (inml)
Yaceine
IPV (10} 6 weeks nia nia 0.5
DTaP-HepB-IPV (110) 6 weeks 7 years nia 0.5
DTaP-Hib-IPV (120) 6 weeks 5 years nfa 0.5
F\"Ohfabh Yazzing Trpe (CVR) Yazzing Type BoginAqe Wazzine Type EndAge (los than]
factine
PV (10) 6 weeks - 4 days n/a
DTaP-HepB-IPV (110) 6 weeks - 4 days n/a
DTaP-Hib-IPY (120} 6 weeks - 4 days nia
DTaP-IPV (130} 6 weeks - 4 days nia
DTaP-IPV-Hib-HepB, Historical (132) 6 weeks - 4 days nla
DTaP-IPV-Hib-HepB (146) 6 weeks - 4 days nla
Skip Dose Triggerfae
— map
Recurring Dose Fioaurring Dare ({irftia)
No
Conditional Keed Candition St ShanDate Endlate I Dore Gaunt lers than) | WiLine |
nia \ | |
Seasondl StartDate EndDato
Feco datio
nia
Substitute Doze tabal countaf validdorer Firrt Dare E Firrt Dare End fige (loarthan] ‘ numberaftarqet dorertarabrtibate |
nia \
Gender Fiequired Gender
nia

© B@sihessRubeRdhiSiolusgjdisC LLC

step 5: the destination
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business rules & decisions:
from interpretation to
implementation

map
develop vocabulary invoke run
scenarios to tools scenarios
data

interpret structure analyze
from decision and
sources logic refine

step by step

© Business Rule Solutions, LLC 82



ORACLE

Oracle Policy Automation

MVC Pro

Independent System Integrator

three development teams
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Q-Chart

Was the target
dose satisfied?

Was the
vaccine dose

administered at
avalid age?

Decision EvaluateVaccineDoseAdministered

Was the
vaccine dose

administered at
avalid interval?

Was the
vaccine dose

administered in
conflict?

Did the patient
receive an
allowable
vaccine?

15 the patient’s
gender one of
the required

genders?

Did the patient
receive an
preferable
vaccine?

translated to decision table

in OpenRules

Condition Condition Condition Condition ActionPrint ActionExecute
Vaccine Dose Patient
Administered Target Dose | Target Dose Received . . -
Can Be Can Be Decisions Execute Decision Tables
Can Be Skipped | Substituted | T referaple
Evaluated PP Vaccine

Calculate Patient Immunization Variables := CalculatePatientimmunizationVariables()

Define If Vaccine Dose Administered Can Be := DefinelfVaccineDoseAdministeredCanBeEvaluated()

Evaluated

. . := AddExplanation("Vaccine Dose Administered Cannot Be
Is No Decline Evaluation .
Evaluated")

Is Yes Define If Target Dose Can Be Skipped := DefinelfTargetDoseCanBeSkipped()
Is Yes Is Yes Target Dose Can Be Skipped := AddExplanation("Target Dose Can Be Skipped")
Is Yes Is No Define If Target Dose Can Be Substituted := DefinelfTargetDoseCanBeSubstituted()
Is Yes Is No Is Yes Target Dose Can Be Substituted := AddExplanation("Target Dose Can Be Substituted")
Is Yes Is No Is No Define If Vaccine Dose Administered At a Valid Age [:= DefinelfVaccineDoseAdministeredAtValidAge()
Is Yes Is No Is No :?lcta:rr\]/zllf VEESINE s/ el S|/~ & Vel := DefinelfVaccineDoseAdministeredAtValidinterval()
Is Yes Is No Is No gﬁg?liitlf R VIS VEEE T2 (DS el ] 5 in := DefinelfLiveVirusVaccineDoseAdministeredlsIinConflict()
Is Yes Is No Is No Define If Patient Received Preferable Vaccine := DefinelfPatientReceivedPreferableVaccine()
Is Yes Is No Is No Is No |Define If Patient Received Allowable Vaccine := DefinelfPatientReceivedAllowableVaccine()
Is Yes Is No Is No Define If Patient Has a Required Gender := DefinelfPatientHasRequiredGender()
Is Yes Is No Is No Define Target Dose Status := DefineTargetDoseStatus()
© business Kule d>olutions, LLT




Question. Was the target dose satisfied?

Default: Target Dose is not satisfied.

CONSIDERATIONS
Was the Age is valid. Age is valid. Age is Age is not valid. |- - - - .
Vaccine Dose extraneous.
Namiisered usSIness
a Valid Age?
Was the Interval is Valid. |Interval is Valid. |- - Interval is Not |- - -

Vaccine Dose Valid. O ri e nte d

Administered at
a Valid Interval?

. .
Was the live The Live Virus | The Live Virus |- - - The Live Virus |- - d e C 1 s 1 O I l
virus Vaccine Vaccine Dose | Vaccine Dose

Vaccine Dose

Dose Administered is | Administered is Administered is

Administered in [not in conflict. | not in conflict. in conflict.
conflict with any ta e

previous live
virus Vaccine
Dose
Administered?

Did the patient | The patient The patient did |- - - - The patient did |-

receive a received a not receive a not receive a

Preferable Preferable Preferable Preferable

Vaccine? Vaccine. Vaccine. Vaccine.

Did the patient |- The patient - - - - The patient did |-

receive an received an not receive an

Allowable Allowable Allowable tI‘anSlate d tO
Vaccine? Vaccine. Vaccine.

Is the patient's | The patient's The patient’s - - - - - The patient's ° °

Gender one of | Gender is one of | Gender is one of Gender is not d t b l

the Required the Required the Required one of the e C 1 s 1 O n a e
Genders? Genders. Genders. Required

Genders.

in OpenRules

OUTCOMES Target Dose Target Dose Target Dose Target Dose Target Dose Target Dose Target Dose Target Dose
status is status is status is not status is not statusis not statusis not status is not status is not

DecisionTable DefineTargetDoseStatus

Condition Condition Condition Condition Condition Conditio Conclusion Message
Vaccine Dose Vaccine Dose Live Virus Vaccine . . . . . )
Administered At Valid | Administered At Valid | Dose Administered Is Patient Has Required IPEIEAL Recelve_zd PEIEE Recelv_ed Target Dose Status Reason
. Gender Preferable Vaccine Allowable Vaccine
Age Interval In Conflict
Is No Is Invalid Invalid Age
Is Yes Is No Is Invalid Invalid Interval
Is Yes Is Yes Is Yes Is Invalid Vaccine Dose Adr_mmstered
Is In Conflict
Is Yes Is Yes Is No Is No Is Invalid Patient Fioes not have
required gender
Is Yes Is Yes Is No Is Yes Is No Is No Is Invalid Vaccine is neither preferable
or allowable
Is Yes Is Yes Is No Is Yes Is No Is Yes Is Valid

@ Businees Rule|Solution¥esLLC | 1s No Is Yes Is Yes Is Valid B6




BR 351

BR 352

BR 353
BR 354

BR 355

BR 356

The patient's Skip Target Dose Trigger Age Date must be calculated as the patient's Date of Birth plus the Skip Target Dose
Trigger Age.

The patient's First Dose Begin Age Date must be calculated as the patient's Date of Birth plus Substitute Dose First Dose Begin
Age.

The patient's First Dose End Age Date must be calculated as the patient's Date of Birth plus Substitute Dose First Dose End Age.
The patient's Maximum Age Date must be calculated as the patient's Date of Birth plus the Maximum Age.

The patient's Latest Recommended Age Date must be calculated as the patient's Date of Birth plus the Latest Recommended
Age.

The patient's Earliest Recommended Age Date must be calculated as the patient's Date of Birth plus the Earliest Recommended
Age.

Proposed

Proposed

Proposed
Proposed

Proposed

Proposed

Method void CalculatePatientimmunizationVariables()

CalculatePatientSpecificDates();
defineDateAdministeredOfFirstSatisfiedTargetDose(); . .

setInt("Substitute Dose Total Count of Valid Doses",0); // TBD - lmplementatlon
defineTotalCountOfSatisfiedTargetDosesInPatientSeries();

definePreviousVaccineDoseAdministeredViolationReason(); / TBD
defineFirstTargetDose();

business rules
translated to

format
in OpenRules

DecisionTableDatesArithmetic CalculatePatientSpecificDates
Target Date = Source Date + Days

Skip Target Dose Trigger Age Date

Patient's Date of Birth Skip Target Dose Trigger Age

First Dose Begin Age Date

Patient's Date of Birth

Substitute Dose First Dose Begin Age

First Dose End Age Date

Patient's Date of Birth

Substitute Dose First Dose End Age

Absolute Minimum Age Date

Patient's Date of Birth Absolute Minimum Age

Minimum Age Date

Patient's Date of Birth

Minimum Age

Maximum Age Date

Patient's Date of Birth Maximum Age

Absolute Minimum Interval Date

Patient's Date of Birth Absolute Minimum Interval

Minimum Interval Date = |Patient's Date of Birth

|+ [+ |+ |+ |+ |+ |+

Minimum Interval

© Business Rule Solutions, LLC
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http://localhost:9000/web-determinations9000

Decision: what is the
best antigen series for
the patient?

hat is the best antigen series
for the patient?

(and link to decision table)

wigh

An Antigen Series is* the Best Patient
Series if ...

is taken to mean “must

be considered” answer is not determined by scoring answer is determined by scoring

Only 1 Antigen Series ... Wins on Points.
exists for that Antigen

A 4

How many Points are Awarded to an Antigen Series given
to a Patient if ...

Exactly 1 Antigen Series
»{ is Completed for the

Patient.
- ... 2. or more Antigen Series
” are Completed?
e Exactly 1 Antigen
Series
= is In-Process for the
i Patient, and
e No Antigen Series is
Completed e 2 or more Antigen Series
> are In-Process, and
e No Antigen Series is
® All the Antigen Series Completed?
given to the Patient
do not have any
> Valid Dose, and

® The Antigen Series is
the Default for the

Antigen ® All the Antigen Series given

to the Patient do not have
any Valid Dose, and

® The Antigen does not have
a Default Antigen Series,

Y
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Rule Statement Status

Win on Points An antigen series must be considered to win on points if any of the following are true: Proposed
- It is the only Antigen Series that scores the highest total of points awarded,;
- all the following are true:
- It scores the highest total of points awarded,;
- It ties another antigen Series
- the series preference of the antigen series is the least of any antigen series itis tied with.

business rule translated to

implementation format
in OPA

The antigen series is the highest ranking on points if
The antigen series scored the highest total of points awarded

The number of points awarded to the antigen series = the highest number of points awarded to any
antigen series

and
Either
There is only one antigen series with the highest number of points or
The series preference of the antigen series is the least of all highest scoring antigen series

The series preference of the antigen series = the lowest series preference of all highest
scoring antigen series

© Business Rule Solutions, LLC



Decision Table - Completed:

How many Points are Awarded to a

Completed Antigen Series given to a Patient if
2 or more Antigen Series are Completed?

Evaluation of Consideration

If this Series is the
only one for which

If this Series is one
of two or more for

If false for the
Series

this is true which this is true
g‘:,o § % has the Most Valid Doses. +1 0 -1
2 0B has All Valid Doses. +1 n/a =l
< é e is the Earliest Completing. +2 +1 -1
E3 2

Completed Main Rule

the number of points awarded to the antigen series for being completed =
the number of points awarded to the antigen series for being completed and having the most

valid doses +

the number of points awarded to the antigen series for being completed and having all valid

doses +

the number of points awarded to the antigen series for being completed and being earliest

completing

the number of points awarded to the antigen series for being completed and having the most valid doses

1

the antigen series has the most valid doses and

The total number of antigen series which are complete and have the most valid doses = 1

the antigen series has the most valid doses and

The total number of antigen series which are complete and have the most valid doses > 1

otherwise

the number of points awarded to the antigen series for being completed and having all valid doses

1

the antigen series has all valid doses and

The total number of antigen series which are complete and have all valid doses = 1

the antigen series has all valid doses and

The total number of antigen series which are complete and have all valid doses > 1

otherwise

the number of points awarded to the antigen series for being completed and being earliest completing

2

the antigen series is the earliest completing and

The total number of antigen series which are complete and earliest completing = 1

the antigen series is the earliest completing and

The total number of antigen series which are complete and earliest completing > 1

© Business Rui
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MVC Pro

Independent System Integrator
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supporting data

translated to

Series Mlame | Polio - APV - 4 Dose
Target Disease |Polio
ata structure
Selscl EESF Dofault Sorier FroductPath Sorior Proference
Patient Series
= - 1 f or IDRUIE
SeriesDose  |Doze |
Age Absalute Minimum Ae Hinimam Aqe Earlicrt i ded L Fi ded lierthan) Mai (lier than)
6 weeks - 4 days 6 weeks 2 months 3 months + 4 weeks nla
Interyal FramImmediats Froviow Dore Adminirsered: N Fram TarqetDore §inSerier Abralute Minimuam Intereal Hinimum Interval Earlicr: i dedl | Fi 4 an) |
/3 /g nia a n/a /g |
::[er.e_lable Vaccine Type (G1) Vaccine Type Boqinfige Maccine TypeEnd Age (learthan) TradeHame (MYH) —
accine = -
PPV (10) & weeks nla nia SeriesName
DTaP-HepB-PV (110) 6 weeks 7 years nla =
DTaP-Hib-FV (120) B weeks 5 ygars n/a . Target Disease
:"mfah‘e Vazeing Type (G158 Vazeing Type Baqinfiqe Wazzing Type End e (loarthan) =
accine = v - G
IPV (10} 6 weeks - 4 days na a Vaca roup
DTaP-HepB-PV (110} 6 weeks - 4 days nia
DTaP-Hio-PY (120) 6§ weeks - 4 days na
DTaP-IPV (130) 6 weeks - 4 days na
DTaP-PV-Hib-HepB, Historical (132) B weeks - 4 days n/a —L Select Best Patient Series [ £53-
DTaP-IPV-Hib-HepB (146) 6 weeks - 4 days na
Skip Dioge Triqqer Age
nla - - L -
Recurring Dose Fio<urring Dare (Yortha) 2 .HrllgenSenas 23 [ _
No 1 "~ DoseMNumber
Conditional Meed Candition Sot StartDate EndDaks | Daro Counk (losr than) o
|
S SrareDare EndDake
et datio
Substitute Diose takal sount af valid darer Firrt Dare B qin A Firet Dare End Aqe (lars than) | ramber oFkarqet darer kasubrtivute
.M | —| PreferableVaccines
Gender Fisquired Gonder .
nia

© Business Rule Solutions, LLC
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supporting data

-

Series Wame | Polio - APV - 4 Dose
Target Disease |Polio O u1ate d
Yaccine Group | Polio p p
Select Best Dofault Serier ProductPath Sorier Preforence
Patient Seties
1 data structure
SeriesDose  |Doss 1
Bge Bbrolute Minimum e Hinimam fae EarliuntFi id LawnF, dod s (lersthan) Masi Jorethar) °
6 weeks - 4 days 6 weeks 2 months 3 months + 4 weeks n/a ln n u e
Interval Fram ImmediateFrovinur Dare Adminitered! Vil Fram Tarqot Daro $in Sarior Bbrolute Hinimam Interval HiimamIntorual Earlont i Jedluterval Lt [ |
/3 /g nia a n/a /g |
Preferable Vaccino Typo [G14] Vaccino TypoBaqinfiqo Waccino TypoEnd Aqe (lozrthan] TradoHamo [MYX) Valume finml]
Vaccine
IPV (10) 6 weeks i nia 05
DTaP-HepB-PV (110} 6 weeks 7 years n/a 05
DTaP-Hib-PY (120) 6 wesks 5 ygars nia 05
Aol Pacding Trpe (E11) Vacdino Type Beainfiae Vacino Typo End fge lorthar]
Wantine @ Immunization Process Tool -
IPV {10) 6 weeks - 4 days na = = —
DTaP-HeoB-PV (110) 6 weeks 4 days A Summary | Decision Tables | Input Xml | Evaluation Output Xml | Determination Output Xml |
DTaP-Hib-PV (120) 6 weeks - 4 days n/a
DTaP-PV (130) 5 wesks - 4 days na <?xml version="1.0" encoding="utf-8" ?>
OTaP-PV-Hib-HepB, Historical (132) B weeks - 4 days 3 - <Immunization xmins:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation:
DTaP-PV-Hib-HepB (145) Gweeks-4days  |na + <PatientDataz
Wphas e - <Conﬂggrat\on>
/a + <\.-’ac.cmes> ) locti
n - <AntigenSeriesCollection=
Fecurring Daze R-’“"‘N;:”“’“’""J - «<AntigenSeries>
Tondoniiend r—— o —— I T I PTERS <Ser|esNa_|me>POIi0 FPW’OPV Mi_xed 4 Dose</SeriesName
= | | <TarggtD|5ease>POI|0<JTarg.etD|sease>
<\VaccineGroup>Polio</VaccineGroup =
Seasonal " StartDate: EndDate - =SelectBestPatientSeries>
Reso 2 oA «DefaultSeries=No </DefaultSeries=
Substitute Cose ol ot afulid darer Firetare B gt Fint D Eed s lar )| mambraPrrgeduarearetives_| <Pror_:|uctp?:th >N0<fProduc_tPathf>
= | | <SeriesPre ere_nce>2<_.-’Ser|esPre erence:
- </SelectBestPatientSeries:>
Gender R“"':::”d“ - <SeriesDoses>

© Business Rule Solutions, LLC

- «<SeriesDose=
<DoseMNumber=1</DoseNumber=
<Age:
<AbsoluteMinimumage =6 weeks - 4 days</AbsoluteMinimumage >
=MinimumaAge =6 weeks </MinimumAge =
<EarliestRecommendedAge =2 months </EarliestRecommendedAge=>
<L atestRecommendedAge =3 months + 4 weeks</LatestRecommendedAge
<MaximumAge=n/fa</MaximumAge =
</Age
<Interval>
<PreferableVaccines=
<AllowableVaccines=
<SkipDoseTriggerAge=nfa</SkipDoseTriggerAge=
<RecurringDose =No</RecurringDose >
<ConditionalNeed>
<SeasonalRecommendation=
SubstituteDose>
<RequiredGender=n/a</RequiredGender=
</SeriesDose =
- «SeriesDosex
<DoseNumber>2</DoseNumber =
- <Agez
<AbsoluteMinimumAge>10 weeks - 4 days</AbsoluteMinimumAge =
<MinimumAge =10 weeks</MinimumAge >

+ o+

+

+

94



Evaluate Target Dose

process

can be
substiluted

£y model

10 20 3.0 40
Determine If vaccine dose Determine If target dose Determine If target dose Dete;mme
whether vaccine administered whether target cannot be whether target cannot be whether target
minister can be evaluated n skipped n substituted ;
\actine doss is dose ad stered dose can be dose can be dose was satisfied

can be evaluated skipped substituted

administered

translated to code
in InRule

Evaluation System

If vaccine dose

cannoi be evaluatad

u irAuthor - [EvaluateVaccineDoseAdmini d [FAMyAccount\DesktopiInRules Requirements\ImmunizationProcessTooNlmmunizationProcessTool\RuleApps\EvaluateVaccin]
u File Edit View Tools Window Help

|l Save g Compile |3 Test |0 Back &) Forward | % Cut 3 copy [ Paste 3% Delete | [ tnsert | L] Catalog
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http://localhost:9000/web-determinations9000

Question. Was the target dose satisfied?
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Default Target Dose is not satisfied. b u S 1 n e s S —

CONSIDERATIONS

°
Was the Age is valid. Age is valid. Age is Age is not valid. |- - - - t d
Vaccine Dose extraneous. O r 1 e I 1 e

Administered at

a Valid Age? ° °
Was the Interval is Valid. |Interval is Valid. |- - Interval is Not - - - e C 1 S 1 O I I
Vaccine Dose Valid.

Administered at

a Valid Interval? tab 1 e
Was the live The Live Virus | The Live Virus |- - - The Live Virus |- - t ra n S 1 ate d to
virus Vaccine Vaccine Dose | Vaccine Dose Vaccine Dose

Dose Administered is | Administered is Administered is
Administered in | not in conflict. not in conflict. in conflict. o o
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Did the patient | The patient The patient did |- - - - The patient did |-
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Question. Was the target dose satisfied?

Default Target Dose is not satisfied.

business-

CONSIDERATIONS
Was the Age is valid. Age is valid. Age is Age is not valid. |- - - -
Vaccine Dose extraneous.

Administered at
a Valid Age?

oriented

Was the
Vaccine Dose
Administered at
a Valid Interval?

Interval is Valid.

Interval is Valid.

- Interval is Not
Valid.

decision

Was the live
virus Vaccine
Dose
Administered in
conflict with any
previous live
virus Vaccine
Dose
Administered?

The Live Virus
Vaccine Dose
Administered is
not in conflict.

The Live Virus
Vaccine Dose
Administered is
not in conflict.

The Live Virus |- -
Vaccine Dose

table

translated to
decision table

in InRule

Decision Table
o New 4 Up

Age

@r Down

ivalid

-

valid

Yalid

Extraneous
MotWValid
- Any -

- Any -
- Any -

1
2
3
4
5
B
7
8

Did the patient | The patient The patient did
receive a received a not receive a
Preferable Preferable Preferable
Vaccing? Vaccine. Vaccine.

Did the patient |- The patient
receive an received an
Allowable Allowable
Vaccing? Vaccine.

Is the patient's | The patient's The patient’s
Gender one of | Gender is one of | Gender is one of
the Required the Required the Required
Genders? Genders. Genders.
OUTCOMES Target Dose Target Dose

statusis
satisfied.

statusis

satisfied.

statu

satisf]

© Business Rule Solu

E-[E] RuleSet410
&” SetResponse.Decision, Satisfie]
¥ setPatientData PatientSeries(
DedsiorTable_Satisfied
¥ setPatientData PatientSeries(
|=| PostProcessingRuleSet
|=| GetIndexesRuleSet
|5 CalculateDateRuleSet
{133 Independent Rule Sets
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[t-_J Entiies

{3 User-Defined Functions

ﬁ Data

-3l End Points

[ Schemas
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3 Extraneous - Any - - Any - - Any - - Any - - Any - is not satisfied
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Oy - Any - Notvalid - Any - - any - - Any - - Any - is not satisfied
6 - Any - - Any - in Conflict - Any - - Any - -Any - is not satisfied
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business rules & decisions:
from interpretation to
implementation

interpret structure analyze

from decision and develop

scenarios

sources logic refine

© Business Rule Solutions, LLC

map
vocabulary
to
data

invoke run
tools scenarios

step by step
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scenario 1

male patient received the first dose of

IPV(10) vaccine at two months and 6
days old.

mock-up (test data)

patient

patient name: Sammy

date of birth: September 24, 2012
gender: male

vaccine dose administered
dose number: 1

trade name: Ipol (PMC)

vaccine Type: IPV (10)

volume: 0.5

lot expiration date: Dec. 31, 2015
date administered: Nov. 30, 2012
dose condition is not indicated

© Business Rule Solutions, LLC

decision: Was the target dose satisfied?

expected outcome: target dose is
satisfied

Age is valid.

Interval is valid.

The Live Virus Vaccine Dose Administered is not
in conflict.

The patient received a preferable vaccine.

The patient did not receive an allowable vaccine.
The patient is one of the required genders.
Target dose status is ‘satisfied’.

step 7: the destination
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scenario 1 expected outcome: target dose is satisfied

Age is valid.
Interval is valid.

The Live Virus Vaccine Dose Administered is not in conflict. ]
The patient received a preferable vaccine. actual outcome in

The patient did not receive an allowable vaccine.
The patient is one of the required genders.

OpenRules

Target dose status is ‘satisfied’. (technical)

[java] Decision EvaluatevaccineDoseAdministered: Define If vaccine Dose Administered Can Be Evaluated

[javal
[java]
[java]
[javal
[java]
[java]
[javal
[java]
[java]
[javal
[java]
[java]
[javal
[java]
[java]
[javal
[javal
[java]
[java]

conclusion: Vvaccine Dose Administered Can Be Evaluated Is Yes

Decision EvaluatevaccineDoseAdministered: Define If Target Dose Can Be Skipped

Conclusion: Target Dose Can Be Skipped Is No

Decision EvaluatevaccineDoseAdministered: Define If Target Dose Can Be Substituted

Conclusion: Target Dose Can Be Substituted Is No

Decision EvaluatevaccineDoseAdministered: Define If Vaccine Dose Administered At a valid Age
Conclusion: vVaccine Dose Administered At valid Age Is Yes

Decision EvaluatevaccineDoseAdministered: Define If vaccine Dose Administered At a valid Interval
conclusion: Vaccine Dose Administered At valid Interval Is Yes

Decision EvaluatevaccineDoseAdministered: Define If Live Virus Vaccine Dose Administered Is In Conflict

conclusion: Live Virus vaccine Dose Administered Is In Conflict Is No

Decision EvaluatevaccineDoseAdministered: Define If Patient Received Preferable vaccine
Preferable vaccine Type Begin Date: Mon Sep 24 15:18:19 PDT 2012

Preferable vaccine Type End Date: wed Aug 31 15:18:19 pPDT 2112

conclusion: Patient Received Preferable vaccine Is Yes

Decision EvaluatevaccineDoseAdministered: Define If Patient Has a Required Gender
Conclusion: Patient Has Required Gender Is Yes

Decision EvaluatevaccineDoseAdministered: Define Target Dose Status

Conclusion: Target Dose Status Is Vvalid

©[Favaledeltisionlhasbeén. (finalized
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target dose is satisfied

Age is valid.

Interval is valid.

The Live Virus Vaccine Dose Administered is not in conflict.
The patient received a preferable vaccine.

The patient did not receive an allowable vaccine.

The patient is one of the required genders.

Target dose status is ‘satisfied’.

actual result in
OpenRules
(business-friendly)

Message

Ex;ilfzed Condition Condition Condition Condition Condition Condition Conclusion
. Vaccine Dose Live Virus . Patient Patient
Vaccine Dose . . ) Patient Has . .
.. Administered Vaccine Dose . Received Received Target Dose
# Administered . .. Required
At Valid Age At Valid Administered Gender Preferable Allowable Status
Interval Is In Conflict Vaccine Vaccine
7 Is Yes Is Yes Is No Is Yes Is Yes - Is Valid

© Business Rule Solutions, LLC

Reason

step 7: the destination
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Decision: what is the
best antigen series for
the patient?

nnnnnnnnnnnn

actual result
in OPA

ORACLE Web Determinations

Data Review

Best Antigen Series Assessment Tool

This interview has been created from the COC best antigen series rules.
m The best antigen series is Polio IPV/OPVY Mixed 4 Dose. [Why?]

step 7: the destination

© Business Rule Solutions, LLC 102



ORACLE Web Determinations

Summary | Data Review

actual result
(why?)
in OPA

The best antigen series is Polio IPV/OPV Mixed 4 Dose.

=l Sammy has not completed exactly one antigen series.
= Polio IPW/OPY Mixed 4 Dose is not complete.

O Polio IPV/OPY Mixed 4 Dose status for Sammy is not complete.

= Polio - All IPY - 4 Dose is not complete.
U Paolio - All IPV - 4 Dose status for Sammy is not complete.
= Polio - All OPV - 4 Dose is not complete.
O Paolio - All OPV - 4 Dose status for Sammy is not complete.
=l Sammy has not completed at least one antigen series.
O Polio IPW/OPY Mixed 4 Dose is not complete. (see above for proof)
O Polio - All IPV - 4 Dose is not complete. (see above for proof)
U Polio - All OPY - 4 Dose is not complete. (see above for proof)
El There is only one antigen series in process for Sammy.
= Polio IPV/OPY Mixed 4 Dose is an in-process antigen series.

O Polio IPV/OPY Mixed 4 Dose status for Sammy is not complete.

= the dose (1) is satisfied.
O the dose (1) status is satisfied.
O Polio - All IPV - 4 Dose is not an in-process antigen series.
1 Polio - All OPY - 4 Dose is not an in-process antigen series.
[J The in-process antigen series is Polio IPV/OPY Mixed 4 Dose.

© Business Rule Solutions, LLC

Disclaimer:

This example uses an earlier
version of the supporting data
so the logic is not current.

step 7: the destination
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scenario 1 actual
result in InRule
(MVC Pro)

& Immunization Process Tool — l = | Ig

Summary | Decision Tables | Input Xml | Evaluation Output Xml | Determination Output Xml

4 Evaluate Vaccine Dose Administered
Qutcome: The Vaccine Dose Administered can be evaluated.
4,02 Can be skipped?
4.03 Can be substituted?

4,04 Was at a valid age? Question: Can the vaccine dose administered be evaluated?
4.05 Was at a valid interval
4,06 Was conflict with previous? Default: The Vaccine Dose Administered cannot be evaluated.

4.07 Was a preferable vaccine?

4.08 Was an allowable vaccine? j , i
4.09 Is one of required gender CONSIDERATIONS i i E
4,10 Was satisfied? R EREnt CEE L TR E PP PP PPEEEEE S EECEEEEPEPPEEEEFEPPEEE R ERCEEEEEEPPPETEPEPEPEES
Determine Best Antigen Series Date Administered > Lot Expiration Date? E Yes E No E No
_______________________________ USRS USRNSSR U U UGG LA S
] 1 L]
Dose Condition indicated? i | Yes : No
] 1 L]
_______________________________ L
i The Vaccine Dose Administered cannat | The Vaccine Dose Administered cannot 1 The Vaccine Dose Administered can be
QUTCOMES | be evaluated. | be evaluated.  evaluated.

“results can be|displayed in same format
as business-oriented decision table

© Business Rule Solutions, LLLC 104




scenario 1 expected result: target dose is satisfied

Age is valid.

Interval is valid.

The Live Virus Vaccine Dose Administered is not in conflict.
The patient received a preferable vaccine.

The patient did not receive an allowable vaccine.

The patient is one of the required genders.

Target dose status is ‘satisfied’.

& Immunization Process Toal

3

Summary | Decision Tables | Input Xml | Evaluation Output Xml | Determination Output Xml

actu al re Sult Evaluate Vaccine Dose Administered

Evaluated(4.01): The Vaccine Dose Administered can be evaluated.

in In Rule Skipped(4.02): The Target Dose cannot be skipped.

Substituted(4.03): Target Doses cannot be substituted.

(M \ / ‘ Pro ) Satisfied(4.10): Target Dose status is satisfied.

4,04 Ageis Valid.

4.05: Interval is Valid.

4.06: The Live Virus Vaccine Dose Administered is not in conflict.
4.07:  The patient received a Preferable Vaccine.

4.08: The patient did not receive an Allowable Vaccine.

4.09: The patient's Gender is one of the Required Genders.

Determine Best Antigen Series
The Best Antigen Series is Polio IPV/OPVY Mixed 4 Dose

Best Patient Series Rule:
(1)Exactly 1 antigen series is in-process for the patient:
(2)No antigen series is completed.

© Business Rule Solutions, 1|

rInput
Patient Name:  Sammy Patient Gender: Male Date of Birth: (9,‘24;‘2012 F_;ﬂ
Patient Series:  Polio IPV/OPV Mixed 4 Dose Target Dose: 1 Date Administered: ’—11/30f2012
Get Data ] [ Show Data Detail
rOutput
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Slze

158 terms

5 neighborhoods in concept model
11 decisions

14 decision tables

47 business rules

10 rule groups

some numbers

© Business Rule Solutions, LLC 106



analysis effort

"3 months - initial creation of decisions,

decision tables and business rules with
business stakeholders

"5 days - create scenarios and requirements

document

= half day — handover meeting per developer

"3 days — answering questions, coordination,

testing, validating results

some numbers

© Business Rule Solutions, LLC 107



development effort

evaluate |bestantigen

development :
target dose series

(0] . 1day 1 day

OpenRules ~ 1 week n/a

MVP Pro ~ 1 week ~ 1 week

some statistics

© Business Rule Solutions, LLC 108



recap

» three different implementations;

similar questions for each
"  most questions about terminology
= scenarios valuable

* 3-5 hours of our time spent with
each of the 3 development teams

= each team able to produce results

© Business Rule Solutions, LLC 109



heads-up for IT

= work with business analysts

specifically to ...
map concepts to data

identify reference data in the

concept model

distinguish static vs dynamic data

© Business Rule Solutions, LLC
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heads-up for
business analysts

be prepared to participate with IT in test -
driving the decision logic
produce detailed ...

scenarios

test data

expected outcomes

remember to identify defaults to ensure your
decision logic is complete

stick to the approach to guide, capture and
validate thinking by business stakeholders

© Business Rule Solutions, LLC 1



heads-up for

business stakeholders

insist on ...

a top-down business-driven

approach
business terminology

business-friendly styles of decision
tables

a clearly structured approach that
you can follow all the way to
deployment

© Business Rule Solutions, LLC
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takeaways

You can do this!
You just need the
right approach.

© Business Rule Solutions, LLC 13



find out more

g Business Rule Solutions, LLC
www.BRSolutions.com

c CAPABILITY

Business Rules & Decisions Forum 2013 conference

Nov 11 — Nov 15 ... Las Vegas, Nevada
(BRCommunity

THE WORLD'S M: STED RESOURCE FOR
alﬂog'rm e PROFESSIONALS

Linked[f}]. Rules Say Must Not!

© B@sBiresinRsd Roddodmis obkCLLC
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http://www.buildingbusinesscapability.com/
http://www.brsolutions.com/

BUSINESS
Rule
concepts

Building Business Solutions Business Rule Concepts Primer Trio
Business Analysis with Business Rules Getting to the Point of Knowledge Decision Analysis
4th edition, 2013 Decision Tables
..'B ° International Institute RuleSpeak® 3.0
of Business Analysis™

brsolutions.com

An 1IBA ® Sponsored Handbook (free)
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http://www.brsolutions.com/b_ipspeakprimers_toc1.php
http://www.brsolutions.com/b_ipspeakprimers_toc2.php

training

2013 Instructor-Led Online Training Series ...

Oct. 1 - 3 ... Business Rule Analysis:
Practitioner MasterClass Series

Oct. 29 - 31 ... Business Analysis with Business
Rules: From Strategy to Requirements

Nov. 20 - 21 ... Decision Analysis and Decision
Tables: All About Modeling Decisions

© Business Rule Solutions, LLC
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request
30 minutes
with us!

NN

thank you!

Ronald G. Ross

Business Rule Solutions, LLC
Rross@BRSolutions.com
@Ronald_G_Ross

Gladys S. W. Lam

Business Rule Solutions, LLC
Glam@BRSolutions.com

@GladysLam
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