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U.S. Department of 
Veterans Affairs, USA 

WfMC Award for Excellence in BPM and Workflow 

Nominated by Living Systems Technologies, USA 
INTRODUCTION 
This case study details the experience of transforming a highly political, over-
burdened and mostly manual governmental claims processing system into a 
highly efficient and effective system via the application of world-class solution 
architecture and information technologies products. It examines the direct 
benefits of following a structured approach that effectively decomposes the 
business layer into a collection of requirements backed by BPMN 2.0 process 
models, followed by the subsequent composition of the solution through the 
application and technology layers. 

An emphasis on correctly positioning layered architecture principles are cru-
cial to the formation and evaluation of an appropriate solution architecture. 
Of particular importance, once a layered architectural perspective is adopted, 
it becomes possible to cleanly abstract a process layer, whose functionality 
can be fulfilled via model-driven execution. In this case, this functionality is 
provided by the Living Systems Process Suite (LSPS) from Whitestein Technol-
ogies, a recognized visionary product in Gartner’s intelligent Business Process 
Manage Suite (iBPMS) Magic Quadrant.  

This case study is structured as follows – first, it provides necessary back-
ground which serve as a backdrop to the problem, revealing issues of size and 
scope. Next it provides insight into the initial BPM-focused analysis that was 
conducted. This discussion is followed by an examination of a collection of 
transitional solution architecture diagrams that illustrate the evolutionary ap-
proach taken to delivering the full capabilities of the automated claims pro-
cessing solution. Finally, the last section presents both results and concludes 
with a summary of lessons learned. 

BACKGROUND 
Legislative and regulatory changes are typically passed without full consider-
ation of their downstream impact regarding how they will be effectively imple-
mented. This case study details how the US Department of Veterans Affairs 
(VA) staged and managed the implementation of the Post-9/11 Veterans Edu-
cation Assistance Act of 2008, which expanded the educational benefits for 
military veterans who have served since September 11, 2001. The culmination 
of this implementation effort delivered world-class claims processing automa-
tion capabilities, while leveraging existing technologies and legacy assets. The 
capabilities delivered by this solution were recognized as a finalist for the pres-
tigious PEX Awards in the Best BPM Project category for 2013. The VA also 
received recognition for this work by winning an award at the 2013 Global 
Awards for Excellence in Business Process Management and Workflow spon-
sored by the Workflow Management Coalition (WfMC) and BPM.com 
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One of the hallmarks of successful transformation initiatives is strong execu-
tive support and organizational recognition as to the importance of an initia-
tive. The automated processing of veteran educational claims was performed 
in alignment with the VA’s strategic plan. The automation of GI Bill benefits 
was identified as one of the VA’s major initiatives and was denoted as a High 
Priority Performance Goals (HPPG) program. The HPPG program was estab-
lished by the White House as part of the US President’s Accountable Govern-
ment Initiative. As a high stakes program, the VA was determined to achieve 
the key goals that were set for this program. This is important as it provides a 
means to tie the initiative and its associated measureable results back to or-
ganizational goals and strategies. 

When the legislation was enacted, a short-term solution for claims processing 
was put in place. This featured the hiring and training of hundreds of Veterans 
Claims Examiners (VCEs) who work in four geographically dispersed offices. 
The rapid on-boarding of staff presented many training challenges related to 
VCE competency development. It proved difficult to quickly gain intimate 
knowledge of the details and application of a complex government benefits 
program, established by legislative decree. Although the VCE resources were 
all performing the same business role, differences in interpretation of business 
rules and workflow presented compliance issues. Thus, the short-term, man-
ual processing solution was ineffective due to the hand calculation of benefits 
and a lack of standard operating procedures across the four Processing Offices 
(RPOs). In effect, the lack of a runway to launch the program created a large 
backlog of claims that could only be overcome in the last stages of the long-
term solution (LTS) implementation. 

The scale of this benefits program presents a key challenge to the development 
and transition to an automated solution. Since the Post-9/11 GI Bill rolled out 
in 2009, more than $35.6 billion in benefits to over 1.1 million individuals has 
been awarded. As recently as October of 2012, it was reported that the total 
number of unprocessed claims had not dipped below 100,000 since July of 
2011. This of course is untenable and creates undue hardship on the veteran. 
Besides creating difficulties when registering for classes, the benefits include 
a housing allowance. Not getting paid in a timely manner creates dire conse-
quences when veterans cannot pay their rent. Notably, the volume of claims 
continues to increase due to the troop draw down in Iraq and Afghanistan. In 
2013 approximately 3.4 million claims were handled by the system.  

ANALYSIS 
The human-based paper-claims processing solution was the baseline system 
which was studied. This analysis took the form of understanding the existing 
and desired operating model, and an assessment of the efficiency (Lean) and 
effectiveness (Six Sigma) of business service delivery. 

The operating model relates business and technology alignment. From the 
business perspective one can assess the level of business process standardi-
zation, whereas the technology perspective is represented by the level of busi-
ness process integration. The short-term solution exhibited characteristics of 
a diversified operating model – each of the RPOs had some variation and lo-
calization of claims processing rules and since the workload was divided geo-
graphically, there was no perceived need to integrate backend IT systems like 
The Image Management System (TIMS), which was replicated at each RPO. 
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Clearly this operating model had direct, undesirable impact on claims pro-
cessing effectiveness. 

When considering the efficiency of claims processing, Lean’s focus on waste 
identification provided useful guidance for targeting changes that could be 
made via IT enablement. The following five wastes were identified:  

1. Transportation: paper forms and mail service 
2. Inventory: backlog of claims on desks represents excessive WIP 

(Work In Process) 
3. Defects: additional approval processes for awards above a certain 

threshold; necessary for detecting possible errors in calculation 
4. Over Processing: human desk checks validating consistency be-

tween multiple VA systems  
5. Human Capital: under-utilizing VCEs analytical capabilities due 

to routine work that could be automated 

Given that the goal of Six Sigma is to reduce sources of error and minimize 
variability, the operating model needed to change to one that enforced stand-
ard operating procedures across RPOs.  The effectiveness of the solution could 
also be increased by eliminating manual benefit calculations to further reduce 
error and insure consistency across VCEs and RPOs. 

SOLUTION DELIVERY 
The initial phase of the long-term solution design took into consideration the 
identified issues that were related to operating model, efficiency and effective-
ness. This resulted in the delivery of a private cloud-based infrastructure that 
delivered a Software as a Service (SaaS) application to the VCEs via the 
browser on their desktop computers. This same application was now accessi-
ble and in use at each of the RPOs. Thus the software provided a common 
standard operating procedure for VCEs to process claims via the structured 
screen flow of the model-view-controller architected web application. One of 
the key architectural decisions made at this stage of solution delivery was ex-
ternalizing and separating the claims processing rules and calculations from 
the web application itself.  

Though this first phase addressed issues of business process standardization; 
the solution simply overlaid the on-premise IT assets rather than integrating 
them across RPOs.  As such, the operating model was transitioned from one 
that was diversified, to one that was replicated. The level of efficiency was 
raised dramatically due to the fact that a parallel effort enabled the electronic 
submission of claims, as well as student verification notifications from aca-
demic institutions. These electronic interfaces greatly reduced the amount of 
physical paper that was being moved through the system. From an effective-
ness perspective, benefit calculation is now performed by a rules engine, which 
not only ensures consistency; architecturally it helps the solution accommo-
date further legislative changes without having to re-code and deploy the en-
tire application. Encapsulating and accessing a rules engine via a service call 
was the start of what would become a robust service inventory. 

Although the rules service was cleanly separated, the business layer and ap-
plication layer remained entangled by the traditional approach to web appli-
cation development. Of course it was recognized that having a clean separation 
between the business functions and their satisfying application services would 
have been initially desirable, the development team responsible for the web 
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application was driven by a sense of expediency, rather than architectural pu-
rity. In the technology layer, an application server platform was hosted by the 
private-cloud’s infrastructure to support the deployment of the SaaS delivered 
application. Figure one highlights key architectural dimensions of the solution 
delivered by the initial phase of development. 

Figure one: Solution Architecture associated with the initial  
phase of development. 

Although significant benefits were derived from the initial deployment of the 
SaaS application, educational were still being manual processed, albeit with 
software assistance. Thus an analysis activity was conducted for the purposes 
of exposing and capturing the business process found within the SaaS appli-
cation. These process models served multiple purpose: they provided inde-
pendent documentation of the process used for the adjudication of a claim, 
they were leveraged to identify candidate software services and ultimately via 
a process of continuous refinement they became executable artifacts within 
the LSPS platform.  

 

Figure two presents a high level BPMN 2.0 diagram of the claims adjudication 
process.  
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Figure two: High-level Process Model for Claims Adjudication 

 

The initial solution was insufficient at addressing the quickening pace of 
claims backlog growth. In an effort to enable future adoption of an automated 
claims-processing solution, an interim, transitional architecture was put in 
place. The changes leveraged industry leading practices to cleanly separate 
the business process activities and flow from the application services that im-
plemented the required functionality. This change had spill-over onto the in-
formation and data architecture which evolved to support multiple layers and 
models:  

• a logical model exposed to the web application (i.e., information ob-
jects),  

• a physical model (i.e., data objects) written to the databases hosted 
by the infrastructure,  

• and a mapping layer between the two provided by a collection of data 
services. 

The creation of application and data services, along with models and mapping 
related to information and data objects required the establishment of a gov-
ernance architecture. The governance of services and the capabilities they ex-
posed is crucial, especially when the transformation follows an evolutionary 
trajectory across transitional architectures. Figure three illustrates the in-
terim solution architecture as described. 
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Figure three: Interim solution architecture preparing for fully  

automated capability. 
The other major integration challenge was to establish the web services to 
external systems. These systems need to be integrated for the automated so-
lution to be effective; in essence they provide access to information assets that 
VCEs manually check for consistency. Thus the complexion of the existing IT 
landscape and required integration of legacy assets demanded detailed plan-
ning and careful study. Figure four depicts the five major external systems 
that the LTS solution integrates. 

 
Figure four: External systems for which Application Services  

were created. 
Many integration and performance architecture decisions needed to be made 
during the establishment of the interim solution. A key requirement for the 
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establishment of a service layer, is that it could not adversely impact the per-
formance of the web application. As such, a hybrid services architecture was 
established that leveraged SOAP-based web services for external consumption 
and EJB-based component services for internal consumption. In this way, the 
best of both worlds could be obtained – vendor and implementation decoupling 
for external services via the open standards of XML, XSD, WSDL and SOAP 
and the desired performance via optimized local calls to EJBs from the web 
application. 

It is important to note that the changes required to establish the interim so-
lution architecture were thoroughly explored via the establishment of a Proof-
of-Concept (POC) environment. As illustrated in Figure five, this environment 
was simplified by the fact that many of the supporting architectural layers 
were considered out of scope – for example performance and environmental 
architecture.  This POC facilitated detailed planning of required work, to in-
clude methods and procedures for data migration, software developer skill-set 
acquisition, and early establishment of the process orchestration engine as a 
means to rapidly compose and test application and data services that were 
developed. 

Figure five: Base architecture for a Proof-of-Concept 
The POC phase began with an Analysis of Alternatives (AoA) for the selection 
of a process engine which would support model-driven execution and was 
compatible with the existing technology stack and experience base of the de-
velopment team. The AoA compared both open source and commercially avail-
able technologies. Some of the driving considerations were cost, performance, 
capabilities and compatibility with the VA’s Technical Reference Model (TRM). 
It was determined that the LSPS was the best fit for the stated goals and ob-
jectives of the automated claims processing solution. The below list provides 
insight into some of the key advantages that are presented by the chosen plat-
form: 
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• LSPS is BPMN model-driven and JAVA centric. It is Eclipse-based 
and developer friendly. 

• LSPS leverages traditional source code control and maven build 
scripts making its integration into the continuous integration build 
pipeline possible. 

• LSPS is compatible with Weblogic Application Server technology 
which is the VA’s standard app server as defined in their Technical 
Reference Model (TRM). 

• LSPS developed applications deploy as a J2EE Enterprise Archive 
(EAR file) making it compatible with existing deployment scripts. 

• It is easy to integrate LSPS Custom Tasks with internal EJB services 
or external SOAP-based service technology. 

• LSPS has specific functionality that eases persistence concerns of 
Personally Identifiable Information (PII). 

• The LSPS administration application, process management console 
and dashboard reporting functions are available to operators via a 
web browser, facilitating remote diagnostics. 

• LSPS was integratable with the existing security used for operation-
level authentication and authorization. 

• The security mechanisms for accessing the LSPS applications inte-
grate out-of-the-box with active directory for authentication and iden-
tity management.  

• LSPS supports standard J2EE container-based transaction manage-
ment which was already being used by the LTS SaaS delivered Web 
App. 

Figure six is a screen grab of the LSPS Process Development Environment. 
The top window in the figure shows the Goal-Oriented extension to BPMN, 
which drives the selection of plans that are specified in BPMN 2.0 based pro-
cess models (bottom window). Goal-based modeling gives the platform enor-
mous flexibility in regards to designing process models that execute with a 
high-level of dynamism. 
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Figure six: Living Systems Process Suite’s process design environment 

 
In the final transitional phase, the LSPS product was introduced into the pro-
duction system to fulfill the requirements for an automated claims processing 
engine. Naturally, the VA was cautious in rolling out automated claims pro-
cessing; thus, they requested the ability to dynamically tune the claims pro-
cessing.  The tunable parameters became known as “knobs and switches” and 
serve to off-ramp claims from automation for manual processing by VCEs if a 
claim does not meet all conditions for automated handling. The switches allow 
settings to be enabled or disabled, whereas the knobs allow for dynamic 
thresholds to be established. An example switch is to off-ramp a claim if a 
change of student address is submitted by a school, whereas an example knob 
is a threshold that controls the maximum award size allowed to be automati-
cally authorized. When the system was first deployed, conservative settings 
were used and 30% of the supplemental claims were fully automated. As com-
fort and familiarity with the capabilities of the system increased, changes were 
made to the tuning and by the six month mark, 53% of the claims were fully 
processed by automation. 

In figure seven, the Process architecture block represents the automated 
claims processing channel. It is important to point out that both the automa-
tion engine and the web application are sharing the same inventory of services 
and rules engine. This is vital from a regulatory compliance perspective be-
cause it is provable that both application channels compute benefits using the 
same sets of computational assets; therefore, the results are consistent re-
gardless of which channel is exercised. 



U.S. DEPARTMENT OF VETERANS AFFAIRS, USA 

10 

 
Figure seven: Final architecture which supports automated  

claims processing. 
The automation capability served to promote the LTS database as the official 
authoritative source for information related to the processing of educational 
claims. As such, it facilitates an increased level of business process integra-
tion, moving toward a unified operating model. This will allow work to be more 
easily moved from one RPO to another based upon variations in workload and 
capacity. From an efficiency perspective, moving a full 50% of claims to hands-
off, fully automated processing has eliminated the backlog. An added benefit 
was realized by reducing routine work, which allows VCEs to focus on claims 
that truly require more time and human judgment to process. 

Figure eight depicts key architectural components of the two claims pro-
cessing channels, manually processed claims leverage VCEs and the SaaS de-
livered web application, whereas, automated claims use the process engine. 
All supplemental claims are first directed to be processed in an automated 
fashion; however, in the event they are off-ramped, they proceed to the soft-
ware supported, VCE based processing channel.  
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Figure Eight: Linkage between full automation and  
manual processing. 

CONCLUSION 
The automated claims processing capabilities were deployed in September of 
2012. In first 6 months of operation, 1.2 million supplemental claims were 
evaluated by the claims processing engine. Of these 560,000 were fully auto-
mated without human touch. Another 520,000 claims were partially auto-
mated before being off-ramped for VCE verification. Effectively, through auto-
mation, a virtual RPOs worth of claims processing capacity has been added to 
resource pool. Claims processing times have been reduced from nearly 3 
weeks to 8 days on average. 

Besides impressive raw performance numbers, this solution also met a key 
objective that was defined in the VA’s strategic plan. This objective was to use 
the LTS development to effectively create a model for future VA software sys-
tems development and acquisition. In other words, the Post-9/11 GI Bill LTS 
program defines an approach and technological foundation upon which the 
VA will build future systems and drive improvement across all programs. Les-
sons were learned from both technological and systems and software engi-
neering perspectives. The two lists below highlight several key takeaways: 

From a technological perspective: 
• cloud-based infrastructure provided the underpinnings that allowed 

a change in the operating model 
• the rules engine enabled the system to more readily adapt to policy 

and legislation changes 
• the BPMS and its reliance on explicit process models helped increase 

the transparency of the solution to users 
• using a shared inventory of services between the SaaS and Automa-

tion solutions ensures consistent claims processing 
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• finally, the approach of having configurable off-ramps to manual pro-
cessing allowed the system to be tuned after deployment, allowing the 
VA to control that automation of claims to a level that they were com-
fortable with 

Systems engineering and software development processes used during the cre-
ation of the solution that are influencing future software acquisition by the 
VA, are as follows: 

• BPMN model-based development of system requirements allows re-
quirements to be grounded within the context of a business process 

• use of Application Lifecycle Management (ALM) tooling to support ag-
ile Scrum based software development at scale 

• accelerated development via the use of a continuous integration build 
pipeline with automated regression testing 

• the development and use of service governance processes to ensure 
the vitality and sustainability of the delivered solution 

In closing, the success of this program was recognized in a recent press release 
from the VA (found here: http://1.usa.gov/1gu7w16) in which Under Secre-
tary for Benefits Allison A. Hickey states that “This automation has not only 
improved education benefits processing, it has allowed us to shift resources 
to other priorities, like improving timeliness of disability compensation deci-
sions. It’s a great example of how technology is helping us to transform the 
way we do business and better serve Veterans.”   
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About Living Systems Technologies 

Living Systems Technologies, LLC brings Whitestein’s flagship Intelligent 
Business Process Management Suite, the Living Systems Process Suite 
(LSPS), to North America. 

Founder Dan Neason, an innovator in Business Process Management, has 
spent more than 12 years implementing solutions for clients using BPM meth-
ods and technologies.  This included experience developing methodologies, 
products, and implementing most of the major BPMS and related tools.  He 
was introduced to LSPS while seeking a solution for a client’s requirements. 
The solution had to be powerful enough to create enterprise-strength applica-
tions; flexible enough to efficiently handle exception processing; based on ro-
bust, open standards; and, it had to enable smooth integration with existing 
applications. LSPS was that solution. In addition to the required power, flexi-
bility, and integration capabilities it offered the only true goal-oriented ap-
proach to process modeling and execution.  

LSPS Goals provide amazing options for designing in intelligence and flexibility 
into applications.  It allows for the alignment of a business’s strategic and 
operational policies with the processes themselves, providing governance and 
agility while optimizing process execution flow. 

 

Living System Technologies, LLC 
20 Alexander Street, Suite P 
Charleston, SC  29403 
Main: (843) 353 - 4578  
http://www.livingsystemstechnologies.com/  
support@livingsystemstechnologies.com  
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