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Context

= Effective Process Improvement

Business process improvement (BPI) identifies potential changes in business workflows, and may involve
people, resources, hardware, and software components

My focus is on the operational architecture, represented in activity or business process modeling artifacts

= Optimization requires

Understanding your end goal
Understanding where you are today
Developing a path to move towards that goal

= Challenge on applying business process improvement to:

Service delivery systems
Environment where Measures of Effectiveness not easily quantifiable and historical data unevenly collected

= Examples:

WarFighter FOCUS (WFF) Combat Training Centers (CTC): Provide efficient maintenance and sustainment
services for Army training devices

» Joint Readiness Training Center (JRTC) Maintenance work flow

= Combat Training Center (CTC) Depot architecture

= Air Crew Trainer workload modeling

Maintenance and sustainment support for a distributed multi-site system
= QOperations and Sustainment workload modeling

Effective Process Improvement must be grounded in
fact-based decision making 412012015 | 2
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Considerations for Legacy Systems

= System
— The people, hardware, software, facilities, policies, and documents required to
produce the systems-level results
— Legacy systems evolve over time into a disjointed collection of heterogeneous
elements, supplemented by add-on elements and often using out of date
technology
= Costs

— Acquisition — Acquisition cost of an updated system must be balanced against the
ongoing costs of operating and sustaining the legacy system

— Operations — Cost of running the system. Includes labor as well as equipment and
facility costs

— Sustainment costs — Cost to maintain the system. Includes cost of preventative
maintenance, repairs, and required technology refresh
» Performance

— Old technology does not take advantage of more recent advances in usability and
performance

— System users’ expectations of usability evolve over time

Cost of legacy systems can be hidden in plain sight
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Measures of Effectiveness Examples

« Provide support required to achieve
successful training mission

« Provide robust management insight to
program execution

Measures of « System’s operational
Performance availability > XX.X%

(MOPs) - Financial System reliability
> XX.X%

Technical ° SUbSYStem A’s Mean
Performance time to repair <= 30
Measures minutes
(TPMs) « Data entry accuracy >
XX. X%

Know the end game — what does success look like?
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Performance Improvement Areas

* Human interaction points
— People do not always behave as the original designers expected
— People do not have identical skills, training, experiences
— Surge, emergency, or non-routine situations

= System Constraints
— System constraints limit overall system performance
— Bottlenecks form around limited resources
— Capacity of the overall system may no longer be sufficient for today’s demand

» | everage Points

— Specific modifications to the system that minimize the effects of the system
constraint

— May involve increasing capacity and/or speed of a limiting process through
introduction of technology

— May be a modification of policy, workflow or other non-technical solution

Change can be effected through people, process
and/or technology 412912015 | 5
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Where to look for leverage for change

System
Performance

Where has change
occurred?

« Assumptions

« Constraints

« Technology

« Automation

* Rules and Policy
» Resources
« DOTMLPF

Where can change be
leveraged?

« Assumptions

« (Constraints

« Technology

« Automation

* Rules and Policy

« Resources

« DOTMLPF

DOTMLPF: doctrine, organization, training, materiel, leadership and education, personnel and facilities

Understanding the evolutionary path of the Legacy
system can help identify areas of focus 412912015 | 6



System Characterization Process
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Model As-Is

* Collect informal
and formal field
data

*Model Threads
and Activities

«“feels right”
validation

Validate Model

« Collect robust
data
measurements

» Characterize
system and
human
interactions

« Formal model

validation

Analyze Model

+Monte Carlo
analysis

» Causal linkages

+ID leverage
points

* Assess
MOE/MOP

*Resource
loading

«DOTMLPF

*Remove
Roadblocks/
bottlenecks

* Workflow
alternatives

*Resource
management
changes

* Assess risk to
MOEs/MOPs

* Assess cost
impacts

DOTMLPF: doctrine, organization, training, materiel, leadership and education, personnel and facilities

You can’t fix what you don’t understand

Steps

Recommend Next

«Best Value of
performance,
cost, and risk
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Data measurement gathering

» [nstrumentation, if possible
= Audit trail/ log files analysis
= Manually recorded data as needed

= Operator assessment against skills,
training, expertise levels

= Direct observation of operators in action

= Capture rate of system influx/load,
operator tasks, crisis/emergency
conditions, etc. by operator, and time

» Do a statistical characterization of the
performance of the various functions e I e e
pased on the collected data (average B e e
time as well as variability characteristics) e e ; e

» Example: WFF CTC: Longbow Crew
Trainer Device

.....

Validate that the model predicts current performance
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Modeling the As-Is system

= |everage existing documentation when
available

= Model key system threads and activity =y | e |
profiles | —==="T1T

= Interview operators, analysts, maintainers, 1=

sustainers for normal day-in-the-life activities frens LS

— Informal metrics on what tasks are performed and where majority | == T 19—~ ~& = ‘o
of human interaction time is spent T et :

— Characterizes the human aspects (shifts, breaks, attention span
degradation, stress, training, etc.)

— Task Analysis of how the task is accomplished and resources _,_
required FEas TazE R
= Build low fidelity model of the as-is systems
— Work flow models
— Characterized tasks
— May be using a process flow modeling tool or excel spreadsheets
depending on the nature of the work
= Example: WFF Joint Readiness Training Center
(JRTC) maintenance work flow model

= Example: Field Service workload analysis model

Gather information from the as-is system to allow
fact-based decision making 412012015 | 9



Model Validation

» Validate the model
— Build trust and believability
— Understand the model edges

= Compare model estimates to

actual performance

— Characterize current workload scale

— Characterize current staffing loading

— Estimate current performance of the
system using the low fidelity model

— Run Monte Carlo analysis to gain
insight into the confidence levels of
the model

— Review with Subject Matter Experts

= Update model based on analysis results

— Then revalidate the model

Jg

ISR R

S

= Example: WFF Combat Training Center (CTC) Depot modeling

Build trust in the model through validation

4/29/2015 | 10



Analyzing the as-is performance
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= Analyze for causal linkages and leverage
points

= Explore system response to a range of
conditions and their impact to the MOE and
MOPs
— Steady state
— Surge
— Unplanned crisis and/or emergency

= |dentify bottlenecks and backups, and
characterize system constraints

= Explore relationship of human activity and
technology
= Example:

— Field Service workload analysis
— Intelligence Processing System

Averaged workload for each task priority

Explore the as-is system model to identify leverage

points

4/29/2015 | 11



Raytheon
Explore Alternatives & Recommend

= Architecture Areas to explore
— Explore changes to system constraints
— Explore changes to system capacity
— Explore introduction of technology to replace manually intensive functionality
— Explore process changes and work flow changes

» Understand relationships of alternatives to each other. '
— Some are either/or and preclude both alternatives being implemented
— Some are compatible
— Some are dependent upon other alternatives being also selected

= Select a set of reasonable configurations that represent the
most likely packaging of specific improvements

» Estimate the cost to implement and the cost to be saved for
each configuration

= Perform trade study to determine the best value
* Rework solution to combine best parts of alternatives

= Document recommendation substantiated with model and
trade study results

Understand the pros and cons of different
approaches to select the most appropriate path 412912015 | 12
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Summary

» Effective Process Improvement must be grounded in fact-
based decision making

= Know the end game — what will success look like?

= Change can be effected through people, process and/or
technology

» Explore the as-is system model to identify leverage points

» Understand the pros and cons of different approaches to
select the most appropriate path
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System Operations and Sustainment Example

= System provides operations and sustainment
support to a software-centric, distributed system,

iIncluding operational support to mission activities

= Question is how technology could improve the
efficiency of the Operations and Sustainment staff |-

= |nterviewed on-site staff for extensive data
collection on day-to-day tasks

= Modeled in a discrete event simulation tool and
validated against current operations

= Modeled various approaches to measure the
Improvement to performance metrics vice the cost
to implement the approach

4/29/2015 | 15



Raytheon
WFF Joint Readiness Training Center Example

» Interviewed onsite staff for each
of 4 key as-is workflows, _ |
focusing on Maintenance and L REE B B
Information Assurance processes B =T

= |dentified many areas where = v
processes have been improved T =

already HealcE=
» |dentified consistency issues
among sites doing similar work i

» |dentified that overall processes |
are good, but adherence to the
processes is not measured, and
therefore, not as consistent as it
should be

= As-is Process optimized to
support one MOE objective over
another
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WFF Joint Readiness Training Center (Cont)

= Collected and analyzed historical data
related to technical performance measures ~ Work Order Type

. . . . by Month
» Validated with site subject matter experts

» |dentified anomalies in data, tied to policy
changes over life of program

= Now have metrics to use as foundation for
process improvement recommendations -

= Next steps Work Status

— Expand analysis across training centers to leverage . By year
best practices

— Provide regular metrics-based feedback to ensure that
staff is adhering to documented process

— Increase visibility of secondary objective and
associated metrics to team

Work Order Labor Cost
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