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Abstract 

 

This paper contains the research plan to 

develop a new simple, parsimonious 

algorithm to assist in the IT modernization 

decision making process. This algorithm 

will be developed based upon known, well-

established models that exist in the area of 

decision making and technology 

acceptance.  
 

Introduction 

 

With the latest IT technology advancements 

in analytics, big data, Saas, cloud 

computing, social networks and mobile 

computing, companies are faced with the 

decision of “if and how” these technologies 

should be implemented In 2005, Zach 

Nelson and Joe Gentry [1] presented their 

views on whether a company should 

replace their legacy system or extend the 

lifetime of their legacy system. Nelson 

makes the case that companies should 

replace their legacy systems to remain 

competitive, comply with regulatory issues, 

and improve usability. Gentry, however, is 

an advocate for the “preserve and extend” 

philosophy whereby the system should 

continue to function as designed and 

implemented or be extended through the 

addition of “minor enhancements.” Seacord 

et al. [2] dedicate the first chapter in their 

book to “The Legacy Crisis.” The crisis 

relates to the concern that “the development 

of new software is outpacing our ability to 

maintain it.” With the continued 

maintenance of these legacy systems, no 

resources will be left to develop new 

software systems. So in terms of the 

decision process, does the fact that a system 

is considered legacy change the process 

which is used to manage the system or is 

the same decision process used for all IT 

investment? 

 

Numerous articles have been written on IT 

modernization, but few have focused on the 

decision process and the key drivers that are 

critical to the extension or replacement 

decision in light of the entire system. The 

literature can be divided into those works 

which present strategies that can be used in 

replacing or extending the lifetime of a 

legacy system, technologies that are 

applicable, legacy system assessment 

frameworks, and legacy system 

management tools which also include the 

legacy system extension or replacement 

decision process. 

 

In terms of strategies which can be used to 

replace or extend the lifetime of a legacy 

system, Lavelle [3] mentions wait, wrap, 

renovate, replace, and outsource. If a 

product or business line is nearing end-of-

life, then the wait strategy is ideal for no 

investment or decision is required. 
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Wrapping a legacy system in middleware 

may enhance functionality, but increase 

complexity and maintenance costs. 

Renovate refers to the conversion of a 

legacy system into a more modern form. 

Lavelle uses the example of renovating a 

COBOL system into J2EE technology. 

Replacement is another strategy in which 

the current legacy system is replaced with 

newer technology, but this effort may be 

expensive and require several years given 

the complexity of the system. Finally, an 

outsource strategy may be incorporated 

where the business focuses on its core 

competence and outsources its IT needs to a 

company which specializes in that service. 

 

With the advent of the previously 

mentioned technologies, namely, Saas, 

analytics, social networking, cloud 

computing and mobile computing, new 

issues arise in the IT modernization 

dilemma. Wand and Quin [4] described 

component-oriented programming. With a 

component-oriented approach, the system 

can be subdivided into components and 

then based upon functionality, risk, skill, 

and cost constraints, a component can be 

highlighted as to one which needs to be 

enhanced or replaced. The problem with 

this technique is that the entire system must 

be taken into consideration in this 

component modernization and a simple 

algorithm to recommend which component 

or subsystem should be modernized would 

be ideal. 

 

Examples of IT Modernization Problems 

 

Over the past several years, three 

companies stand out with respect to the 

impact that IT modernization or the lack of 

it can have on the company’s financial 

statements. HP’s 1Q 2012 earnings were 

down 44% and one reason cited in the 

quarterly financial report for a portion of 

the decline was that HP  “didn't make the 

investments they should have during the 

past few years to stay ahead of customer 

expectations and market trends. As a result, 

they saw eroding revenue and profits. They 

need to invest now as a market leader from 

a position of strength, and that's especially 

true because these businesses are not only 

under intense competitive pressure but are 

also under pressure from tectonic shifts that 

are taking place at the very foundation of 

the industry.”[5] This emphasizes the 

potential impact that IT modernization has 

on a company’s revenue stream and how it 

must be considered in the overall business 

plan. Investment with respect to cost and 

affordability must be considered in the IT 

modernization decision making process. 

Along with cost, risk is a key component 

that must be addressed. In June of 2012, the 

Royal bank of Scotland (RBS) experienced 

an ATM outage for five days which was 

hinted to be caused by an issue with an IT 

upgrade. [6] In October of 2009, TD Bank 

experienced a glitch related to its merger 

with Commerce bank leaving customers 

unable to access funds. [7] This risk 

involved in IT upgrades and IT 

modernization is a key factor in planning 

and executing an IT modernization plan. 

 

IT Modernization Decision Process 

Problem 

 

This proposed study will focus on the IT 

modernization decision making process 

used in the extension, replacement or 

enhancement of IT systems. Known, well-

accepted models will be modified to 

develop a framework and algorithm to 

assist in the IT modernization management 

decision process. Figure 1, which shows an 

example system architecture view, can be 

used to illustrate the research problem in 

question. With the many component and 

subsystem interrelationships depicted, it 
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may be very difficult to ascertain which 

component or subsystem should be 

modernized based upon needed enhanced 

functionality, cost and risk, to name a few 

driving factors. 

 

 

 

Models that are appropriate for IT System 

Modernization Management 

 

One well accepted model is applicable in 

the IT system extension, replacement, or 

enhancement decision making process. 

Simon’s decision model [8], as shown in 

figure 2, can be used to model the overall 

decision process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. System Architecture Example 

 

 
Figure 2. Simon’s Descriptive Decision Model 
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This model can be modified to show the 

drivers or factors which influence the 

blocks in the model and the links between 

each of the blocks in the model. In Simon’s 

decision model, the links indicate an order 

in which the decision process occurs along 

with an iterative factor that exists when new 

information becomes relevant. With this 

model, the drivers, as shown in figure 3, are 

critical in the development of the model.  

Table 1 lists potential modernization 

drivers.

 

 
 

 

Figure 3. Simon’s Descriptive Decision Model with Relationship Factors 
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Table 1. IT Modernization Management Decision Drivers 

 

 

 

Figure 4 shows the drivers as applied to 

Simon’s decision making model. 

 

 

 
 

 

Figure 4. Legacy management decision drivers and Simon’s decision making model 
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maintenance cost, component and 

subsystem failure rates, and transaction 

volumes will be incorporated into this type 

of IT modernization decision making 

algorithm. 

 

The study will focus on the following topics 

with respect to the IT modernization 

problem in light of the entire system: 

 

(1) What are the key drivers in the IT 

modernization management 

decision making process? 

(2) Can these drivers be mapped to an 

existing decision making model? 

(3) Develop an index based upon 

quantifiable IT modernization 

factors. 

(4) Develop a from/to style algorithm to 

recommend IT modernization for 

components and subsystems. 

(5) Test the algorithm through expert 

test. 

 

Future Work 

 

From / to algorithms can be developed and 

tested through the use of spreadsheets. An 

interesting extension would be to develop 

the algorithm using the statistical package 

R from the Foundation for Statistical 

Computing software which has become 

very well accepted in the statistical and 

decision making environments.. This 

algorithmic index can be tested across 

different industries that may have unique IT 

modernization characteristics which relate 

to the entire system under analysis. 
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