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AbstractAbstractAbstractAbstract    
Founded in 1979, Levi, Ray, & Shoup (LRS) originally focused on 
Enterprise Output Management (EOM) solutions that take output from 
MVS mainframes and route it to network attached printers. The 
company quickly expanded to produce solutions for state and local 
pension funds. Given the long history of the company’s offerings, the 
product has gone through a few revisions, first coded for mainframe 
operation, and later modified it for client/server, desktop OS, and then 
Web-based operation.   
 
However, all this modification resulted in code that was frequently 
customized and “forked” for the benefit of individual customer 
requirements, resulting in overly-complex application logic, expensive 
customization, and inability to repurpose the application for new 
interfaces or other purposes. As such, the company decided in 2004 to 
take the bold and courageous move to completely rewrite their business 
application from scratch in a Service-oriented fashion. With SOA, LRS 
now has a way to truly configure the last 20% of the application in a way 
that can be done with low initial cost, fast time to market, and low total 
cost of ownership. As a result, the company realized significant benefits 
from their agile architecture approach – lessons that all developers of 
business applications can learn from.   
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ServiceServiceServiceService----Orienting Pension Applications Orienting Pension Applications Orienting Pension Applications Orienting Pension Applications     

The first products from Levi, Ray, & Shoup, Inc. (LRS) provided Enterprise Output 
Management (EOM) solutions that take output from MVS mainframes and route it to network 
attached printers to reduce the reliance on channel attached printers. With over 80% 
penetration in the US market, over 500 employees worldwide, offices in the Midwest, Atlanta, 
Connecticut, California, Europe, and Australia, and with product distributors throughout the 
world, the EOM business still generates over $70 million in revenues annually for the firm, 
and allowed the company to diversify itself into other, profitable niche markets. 

One of those profitable niches is software solutions for the pension industry. In 1987, LRS 
developed a Defined Benefit/Pension Administration system that enabled the local 
Springfield (Illinois) Firefighters Association to administer their Defined Benefit plan. The 
product that LRS subsequently packaged and sold as PensionGold provides member 
recordkeeping, demographic tracking, salary history, benefit payroll, check issuance, and 
calculation modules for benefit calculations, counseling and retirement reporting, and data 
mining. In 1994, the company started selling PensionGold nationwide, becoming a 
remarkable success due to their early entry into the market with a solid product that 
addressed the needs of their customers, as well as limited competition.  

However, the rapid growth in adoption of their product resulted in a significant problem for the 
company. The first version of the product was a Microsoft FoxPro-based solution that utilized 
a simple file server-based system. The company quickly saw the need to move from file-server 
based access to client/server approaches that provided ability to support larger customer 
installations and improved capabilities to implement customer specific requirements. 
However, customer needs quickly evolved and LRS implemented subsequent iterations of the 
product on Borland Delphi, while they investigated CORBA and DCOM-based solutions, and 
implemented Web-based offerings on top of their existing code base.  

As the company iterated through different versions of the product, customizing each for their 
customers, they realized that their technology didn’t allow them to benefit effectively from the 
reuse of their code. While each retirement system is similar on the surface, each is unique in 
many ways. Each retirement system they built was similar, but only to a point, and the 
individual differences between implementations resulted in significant forking of source code 
that became difficult to manage. The company needed a way to deliver a base product that 
met a majority of their customers’ business needs while also allowing easy customization for 
customer-specific requirements. While they were able to reach a point where their base 
product would deliver 80% of the customer requirements, the implementation, customization, 
and upgrade processes continued to be time consuming due to their requirement for coding 
to implement and retest new requirements for large parts of the application. Furthermore, the 
company maintained a policy of supporting all their legacy client interfaces through each 
iteration of the product.The company realized that they had to eliminate the excessive one-off 
customization in order to scale the business.  

The New, SerThe New, SerThe New, SerThe New, Servicevicevicevice----Oriented PensionGold®  ApplicationOriented PensionGold®  ApplicationOriented PensionGold®  ApplicationOriented PensionGold®  Application    

In 2004, LRS looked to Service-Oriented Architecture (SOA) as a potential solution to their 
customization challenges. They realized that the actual business logic for their system 
remained fairly consistent, but the implementations, interfaces, and specific business rules 
are customized on a per-customer basis. As a result, the company decided to decompose 
their enterprise application into its constituent pieces, and examined 40 of their 
implementations to identify the commonality as well as what had to be customized for each 
client. They realized by developing a set of common, shared Services, they could sell a base 
product that contained 80% of what their customers needed, significantly simplifying 
customization through metadata-based configuration and policy. Furthermore, while much of 
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the business logic remained consistent, what LRS found was that customizing even as little as 
10-15% increased their maintenance and support costs by a factor of almost 500%. The goal 
of the movement to shared Services in an SOA is a dramatic reduction in implementation 
time, cost, complexity, and upgrade pain, as well as the ability to support a wide range of 
legacy as well as future user and client interface requirements.  

In order to achieve these benefits, the company had to rebuild their application from the 
ground up to be Service-oriented. They utilized only the existing application and client 
interfaces to define the business requirements that the new implementation had to meet – a 
bold and courageous step that many companies are hesitant to take, but absolutely 
necessary to realize the benefits of SOA. Furthermore, the company also created a set of 
common core services found in most business applications today as well as a set of core 
pension specific core services common to pension admin systems today. This allows the 
company to implement customer specific requirements more rapidly and with reduced 
complexity without having to make changes to the base system source code. Additionally, LRS 
is now able to support a wider range of integration with legacy systems and future user and 
client interface requirements such as smart clients. 

Code-named Project Edison, LRS’ application architecture consists of three separate 
abstraction layers, each implemented through the use of Service interfaces: the Persistent 
Access Layer (PAL) for virtualizing data across multiple data sources, Business Application 
Processes (BAP) that define customer-specific business rules and processes, and a façade 
that abstracts user and client interface requirements. In addition to those Services, the 
company built a set of common Services for security, auditing, logging, centralized metadata 
management, and third-party data access. The architecture is illustrated in the diagram 
below: 

Thank you for reading ZapThink research! ZapThink is an IT advisory and analysis firm that provides 
trusted advice and critical insight into the architectural and organizational changes brought about by the 
movement to XML, Web Services, and Service Orientation. We provide our three target audiences of IT 
vendors, service providers and end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile business. 
 
Earn rewards for reading ZapThink research! Visit www.zapthink.com/credit and enter the code 
LRSNOTELRSNOTELRSNOTELRSNOTE. . . . We’ll reward you with ZapCredits that you can use to obtain free research, ZapGear, and more! 
For more information about ZapThink products and services, please call us at +1-781-207-0203, or drop 
us an email at info@zapthink.com. 
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Source: Levi, Ray and Shoup 

The company  built their own technology for the PAL that allowed for heterogeneous joins as 
well as bidirectional interaction across multiple data sources. Their PAL can handle both OLTP 
and batch-mode requests, and provides for transactionality as well as referential integrity. 
Also, the PAL is unique from many other business application solutions in that adding and 
removing fields is easy and immediately available to the BAP and UI layers. No recompile or 
regeneration is needed. Furthermore, the PAL allows users to access data in place rather than 
having to convert into a rigid structure of the application. 

The BAP is a combination of Microsoft BizTalk orchestrations combined with their business 
library so that they can rapidly implement pension business processes, with a minimum 
degree of developer involvement. LRS identified the common workflows, and well-established 
set of patterns for Pension workflow. They implemented the patterns as base orchestrations 
and leveraged .NET assemblies to bring in the business-specific functionality exposed as 
Services so that they can then customize, extend, and leverage the Services without having to 
get down into the plumbing. The BAP is then exposed through a set of UI Services through a 
common Service façade that exposes core UI capabilities that specific interfaces, like Web, 
client, or other applications simply access through shared Services. The metadata repository 
defines how specific services expose data access metaphors such as selection boxes, grids, 
and so forth. The interfaces can then determine how to display and interact with those 
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metadata-driven interfaces. The metadata also defines and controls the object to relational 
mapping.  

With an estimated investment of  around 40,000 person-hours, LRS plans to roll out the first 
version of their SOA-based solution in Q4 2005, with a complete roll-out by mid-2006. Even 
before the release, the company is starting to see significant potential benefits for their 
customers: 

 Simplified data management – The solution provides a much better fit in the jigsaw 
puzzle of typical Defined Benefit organizations, because they created a persistent 
access layer that gives them the ability to access widespread heterogeneous data 
sources, using metadata and an abstracted data access layer. They can decide which 
data to put into the repository, which they can leave in-place and access, and can do 
so using an abstracted, metadata-driven approach. Customers therefore need not 
change the way they do business.  

 Reduced integration cost – The use of SOA for cross-system integration as well as the 
PAL and BAP shared Services allow the company to integrate with any system as the 
customer requires without needing costly or time-intensive customization. 

 Put the business teams in control of implementing and managing the business rules 
– Rather than requiring lots of recoding, the SOA approach allowed the company to 
put processes and rules in metadata that is controlled by business users. This allows 
the company to implement unique customer specific requirements by ‘configuring’ 
the system rather than writing source code even down to the database layer 

 More rapid upgrade cycles and technology advancement – Through the use of a UI 
façade, the company can support legacy client interfaces as well as new technology 
requirements, enabling the roll-out of major releases without disrupting existing 
installations. LRS can also better support new partner and Independent Software 
Vendor (ISV) relationships that might have been too costly or complex in the past.  

 Improved business rule management – The externalization of business rules and the 
ability to manage them at a business level enables non-technical developers to finally 
have control over the operation of their application. Basically, the product is truly 
configurable – configure, extend, and customize, but do so without locking change 
into code. 

 Quicker install/reduced installation time – Through all the above benefits, LRS can 
now provide solutions to their customers with reduced installation time and cost, 
while reducing their overall cost of management. 

 Reduced data conversion time and cost – Processes such as data import / export, 
data cleansing, data creation and process reports (e.g. balancing, exceptions, etc.) 
are accomplished easily through orchestrations implemented within the solution.  
The Persistence Access Layer (PAL) is used to integrate disparate data sources for 
facilitating the data migration and the configurable rules-engine is used to rapidly 
implement the pension, application and client business rules.  The result is a 
reduction in the time, effort and cost required to accomplish data conversion. 

The ZapThink TakeThe ZapThink TakeThe ZapThink TakeThe ZapThink Take    

LRS realized that the way that they differentiated their benefit was their pension knowledge, 
not the implementation of technology that is increasingly common to all enterprise 
applications. Their Project Edison architecture addresses the problems they were having in 
meeting customers’ needs, gets them out of the infrastructure “plumbing” area, and enables 
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them to focus on the pension business. As such, by taking the bold step of rebuilding their 
product from a Service-oriented perspective, they will surely help their customers reap the 
rewards of reduced implementation complexity and increased business agility. 

While this ZapNote is about one company’s experiences with Service-orienting their product, 
ZapThink believes that the lessons and approaches that LRS learned can be applied to any 
company with an enterprise application. At some point, vendors of industry-specific solutions 
will realize that their value is in their knowledge of their particular industry, and not in 
implementing common infrastructure. As such, companies should learn from LRS’ example 
and rebuild their products to take advantage of the benefits that SOA provides. 
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About ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLC    
 

ZapThink is an IT advisory and analysis firm that provides trusted advice and critical insight 
into the architectural and organizational changes brought about by the movement to XML, 
Web Services, and Service Orientation. We provide our three target audiences of IT vendors, 
service providers and end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile business. 

ZapThink helps its customers in three ways: by helping companies understand IT products 
and services in the context of Service-Oriented Architecture (SOA) and the vision of Service 
Orientation, by providing guidance into emerging best practices for Web Services and SOA 
adoption, and by bringing together all our audiences into a network that provides business 
value and expertise to each member of the network.  

ZapThink provides market intelligence to IT vendors and professional services firms that offer 
XML and Web Services-based products and services in order to help them understand their 
competitive landscape, plan their product roadmaps, and communicate their value 
proposition to their customers within the context of Service Orientation.  

ZapThink provides guidance and expertise to professional services firms to help them grow 
and innovate their services as well as promote their capabilities to end-users and vendors 
looking to grow their businesses.  

ZapThink also provides implementation intelligence to IT users who are seeking guidance and 
clarity into the best practices for planning and implementing SOA, including how to assemble 
the available products and services into a coherent plan. 

ZapThink’s senior analysts are widely regarded as the “go to analysts” for XML, Web Services, 
and SOA by vendors, end-users, and the press. Respected for their candid, insightful opinions, 
they are in great demand as speakers, and have presented at conferences and industry 
events around the world. They are among the most quoted industry analysts in the IT industry. 

ZapThink was founded in October 2000 and is headquartered in Waltham, Massachusetts. Its 
customers include Global 1000 firms and government organizations, as well as many 
emerging businesses. Its analysts have worked at such firms as IDC, marchFIRST, and 
ChannelWave, and have sat on the working group committees for standards bodies such as 
RosettaNet, UDDI, and ebXML. 

Call, email, or visit the ZapThink Web site to learn more about how ZapThink can help you to 
better understand how SOA will impact your business or organization. 
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