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Agenda

« Why Model?

* Why did we model?

« What has been done before?
« What we did

« Our Results

« Future Research Areas
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Why Model?

Why Systems Engineers Model

* Reduce -
* Ambiguity, SE Practices for Describing Systems
* Vagueness,
. Con_lpl_exlty, - Specifications
* Omission,
- Duplication, = = Interface requirements

* Wordiness 5 g - Systemn design

» Inappropriateness —.

= Test plans
e Increase - i

« Clarity
* Simplicity

* Understanding
« Communication Moving from Document centric to Model centric

* Analytics
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Reduce

Increase

Why Model Policy

Changing
Ambiguity, Governance
Vagueness, R -
Complexity, Monitoring @Iy >
Omission,
Duplication,
Wordiness,
Inappropriateness
Clarity
Simplicity }

Understanding
Communication

Analytics

Smart Connected Complex Systems
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Why did we model?

What GAO Found

To determine which federal government programs and functions should be
designated high risk, GAO considers a number of factors. For example, it
assesses whether the risk involves public health or safety, service delivery,
national security, national defense, economic growth, or privacy or citizens'
rights, or whether the risk could result in significantly impaired service, program
failure, injury o loss of lfe, or significantly reduced , or ‘
effectiveness. There are five criteria for removal from the High Risk List:

leadership commitment, capacity (people and resources needed to resclve the
risk), development of an action plan, monitoring, and demonstrated progress in
resolving the risk.

In designating the health care system of the Department of Veterans Affairs (VA)
as a high-risk area, GAO categorized its concerns about VA's ability to ensure
the timeliness, cost-effectiveness, quality, and safety of veterans' health care,
into five broad areas:

1. Ar policies and p GAQ found
VA policies lead to inconsistency in the way its facilities carry out processes
at the local level, which may pose risks for veterans' access to VA health
care, or for the quality and safety of VA health care.

2. Inadequate oversight and accountability. GAO found weaknesses in VA's

ability to hold its health care facilities accountable and ensure that identified

problems are resolved in a timely and appropriate manner.
of i concern is the outdated,
inefficient nature of certain systems, along with a lack of system
interoperability.

4. Inadequate training for VA staff. GAO has identified gaps in VA training
that could put the quality and safety of veterans' health at risk or training
requirements that were particularly burdensome to complete. H i

5. Unclear needs and i ities. GAO has found gaps in Generic POIICy CyCIe
the availability of data required by VA to efficiently identify resource needs
and to ensure that resources are effectively allocated across the VA health
care system.

Agenda Setting

Policy
Formulation

Decision
Making

Implementation
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What we did: Investigation

« VA Policy Process
— Editorial review
— Peer review
— Sent to central office for final evaluation

» Issue -
— Policy making process is not well documente@
— No formal analysis method 6]
— In contrast to the Department of Defense
= DoD ISSUANCE STANDARDS
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What we did :
Policy Content Modeling Framework and Process

Define Selection Parameters

Machine Readable
Entity

Source Entity Investigation Engine Define Key Team Members

Source Selection

Domain Matter Experts

Automation or Manual

Noe S e Iterative or Big Bang

<}
v Automated] & | e
Extraction |, : Extraction
- [ I

Selection of Modeling Language

Natural Language

Poliy Lar;‘;‘;:ﬁigmu Analytics Selection of Modeling Construct
Classification
L\ Identification
Update Investigation
Drocument Analysis
Review
Unbiased Representation
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Our Results: Policy Selection
»+ Define selection parameters
m = ¥+ Define key members
S n -
*+ Policy Subject Matter Experts

« Selection parameters

— 4 policies provided by VA
« Key members

— Research team at WPI

— Veterans Engineering Resource Center (VERC)
« Policy Subject Matter Experts

— VERC
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Our Results: Modeling Strategy

» + Selection of Modeling Language
» * Automatic or Manual

>« Iterative or Big Bang

» + Modeling Construct

* Modeling language
— SysML

« Manual and Some Automation
» Iterative

* Modeling Construct
— Structural and Behavioral diagrams
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Our Results: Structural Diagram

B
Roles and Responsibilities.
Inventory Program Management

Training Program

Requirements
Exceptions
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Our Results: Behavioral Diagrams

>t packase] Astiy Oisgrams (Acton Pan)
Action Plan
Audit Results : Is inventory point
fully to _ .~ :VISN Director
Handbook? -
P Submit Action Plan
83 Perform Managemant “::::,,. through VISN Director
Quality Assurance to VHA PRLO
Service (MQAS) audit
®
End
Action Plan M;""':’E‘: "‘:I
within timefr A 4
End mpm:ﬂd byr::;) I to VISN Director VHA PRLO)
L3 «Condition»
! {Must be done within
i 30 Days}
|
«Constraint
{If no response within 30 days, then it is
considered approved}
:VISN Director
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Our Results: Analytics
—» + Gap classification
<% + Gap identification
~ + Toxicity Analysis
« Gap Classification
Gap | Gap Name Gap Property S B
Code Weight
1 Role with no function Medium| Incompleteness Yes| Yes
2.1 Response required Medium| Incompleteness Yes| Yes
without metric
22 Response required Medium| Incompleteness Yes| Yes
without verification
3.1 No trigger event Medium| Incompleteness No | Yes
3.2 Misplaced trigger Medium| Incompleteness No | Yes
33 Gaps 1n sequence Medium| Incompleteness No | Yes
3.4.1| Conflicing time target High Inconsistent Yes| Yes
3.4.2| Conflicting role target High Inconsistent Yes| Yes
3.4.3| Requirement Low Inconsistent Yes| Yes
E Function with no role Medium| Incompleteness No | Yes
5 Unnecessary words Low Verbosity Yes| No
6 Vague language Low Ambiguity Yes| No
7 Undefined term Medium| Ambiguity Yes| No
8 Ref. other document Low Reference Yes| No
9 Redundancy Low 1 Yes| No
10 Misplaced information Low Yes| No
12 © Shamsnaz Virani Bhada 11 Role not listed Medium| Inconsistent Yes| No r Polytechnic Institute
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Our Results: Analytics

e ke e e e Dt ik et vrsny

«requirements
To be defined as Recurring or Repititive
Items

id="12.1"
text

"Item that is stocked for future use in a
medical facility, regardless of turnover rate”
Type = "Descriptive”

«requirement>
To be defined as Standard Items

N - Items
No Metric

«requirement>
To be defined as On-Demand (Just In Case)

«requirement>
Maintaining On Demand Items

. id="12.1.2"
T id=

Source = "Pg 10, Item 12"
text = "Items that are frequently utilized and have
an established turnover rate”

care"
Type = "Descriptive"

Type = "Descriptive”

text = "ltems must be available at all times and
that cannot be ordered on a just in time basis
without risking a negative impact on patient

FA4 = "Function with No Role” *————

id="12.1.3"

s~ = | Source ="Pg 10, Item 12°
text = "On-demand Items must be maintained to
ensure medical supplies, facility equipment and
facility structures are available to provide quality
patient care”

«Failure> <Failure>

{No metric: £ No Metric:

*Frequently "Established tum-over rate"}
used'}

© Shamsnaz Virani BRada___

Type }gﬁm

<Failure»

{Function with No Role:

Who is in charge of maintaining
such items}

—Worcester Polytechnic Institute
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Our Results: Analytics

«Failure=
{Function with Mo Role:

Who is responsible for coming
up with action plan}

Audit Results :

Is inventory point
fully implemented according to

:  Action Plan

© Shamsnaz Virani Bhada

Handbook?
Prepare
Start
Perform Management Action Plan
Quality Assurance
Service (MQAS) audit
Yes

Worcester Polytechnic Institute
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Our Results: Analytics

4' ~% » Gap identification
> Qs vaysis D
T
Di=1 X N

Policy Toxicity = N

Where T is the number of weight-levels for gaps, is the weighting
factor, n is the number of gaps of a given weight level, and N is the
normalization factor.
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Our Results: Analytics

Policy 1761.01 1761.02 7002 irective
Total number of pages 21 30 132 20
(N)
High gaps (7n23) 8 18 13 7
Medium gaps (r2) 21 46 14 20
Low gaps (721) 43 37 34 42
Policy Toxicity 0.9000 1.0067 0.1326 0.8950
GAP TRACE

Gap Tagged Value | Description

Gap Code 342

Description Two goals for the same target requirement

Source Frequency of meetings

Source Type Requirement

Text Source Ch. 6b, p. 5

Gap weight 3

Policy 1761.1
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Our Results: Model Checking

 Model Review

__» Model Review

A+ Unbiased Representation

— With Subject Matter Experts from VERC
— Only partially unbiased

- Ideal scenario

— Model review and acceptance from entire department
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Policy Content Modeling
Evaluation Agenda
Setting
+ Natural Language to Models
« Gap Analysis
= Policy Toxicity
Collective Conscious
Gamification and Simulation
» Time-variable Visualization;
Implementation S ==, Broadband
« Policy Impact %g, Standards (LTE- sp:cc‘fum Community Policy Maker’s.
g’,@v + Dynamic Human Agents (Players) Y MuTtAe/:'irLe‘fvsAG' OERED Concerns Processes
F [ NR-U)
] A H
! [ ¥
g )
X ‘ Policy Digitization Framework ‘
Decision > Pol
Making Formation
Rule-Based Context
Framework
v
Training Data
Generation Deep Learning Framework
(Math (Optimize Selection of Base Station
=1 i ” Configuration, Frequency Band
Computer Selection)
Simulations)
Broadband Wireless
Base Station
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Future Work

« Automation
« Analytics
« Evolution

https://wp.wpi.edu/smerl/
https://ieeexplore.ieee.org/abstract/document/9136882

© Shamsnaz Virani Bhada Worcester Polytechnic Institute

20

Questions?
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