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Abstract- Several key Organizations till today maintain large business critical legacy applications. This not only increases 
the cost of maintenance but also limits the agility of these organizations. This has become an impediment in meeting aspiring 
customer requirements, confront competition and support evolving regulatory requirements. To enable such organizations to 
reduce cost of ownership and gain agility to cater to the ever changing requirements of the market, aligning IT vision with 
business needs is of paramount importance. This ensures that IT delivers the competitive edge to the business. To meet this 
goal, a strategy to modernize existing legacy applications is a critical need of the hour.  Depending on the evolution of the 
organization several options are available for modernizing existing legacy applications. Evaluation should consider 
contemporary and pioneering technologies such as service-oriented architecture, cloud computing and message based scaling 
of high throughput systems. Organizations opting for off the shelf solutions require to plan and think through the migration 
efforts. This calls for thorough evaluation of the solutions to ensure the right fit for the organization’s current and evolving 
strategy. This paper presents a survey of various approaches to migrating legacy systems to a newer technology platform. To 
aid the decision making process, various approaches, methods are reviewed and their strengths and weaknesses highlighted. 
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I. INTRODUCTION 
 
Large successful organizations even today depend on 
generations behind legacy technologies viz. hardware 
and software systems which are tried and time tested 
over several decades and continue to be vital for the 
survival of the organization. Despite being obsolete, 
legacy systems continue to provide to the extent 
possible, competitive advantage by supporting 
business values.  These are highly available and 
normally cater to the requirements of mission critical   
applications used in the financial services, air traffic 
controls, medical equipments, nuclear power plants, 
telecommunication, military installations, etc. 
Maintenance and integrating of these systems with 
new software is difficult as they use completely 
outdated technologies. 
 
Heavy dependency on the inflexible legacy 
applications, processes, and channel infrastructure 
limits their ability to respond to ever-increasing 
regulatory, performance, and market demands. This 
impacts their ability to be both low-cost operator and 
growth generating innovator and compete with newer 
agile organization.  
 
This inability is further compounded, should the 
organization also have grown inorganically through 
mergers and acquisitions. Key factors that result in 
these limitations are availability of skill set and 
antiquated hardware, apart from high costs that need 
to be incurred to integrate them with newer 
technologies. Increased competitiveness, agility in the 
marketplace, top-line growth and sustained 
operational efficiency are the opportunities enabled 
by modernization. Ultimately, transformation will be 

a key determining factor between the winners and 
losers in this high-stakes competition for customer 
share, stability, longevity and profitability. 
But the 21st century new generation mission critical 
systems require utilization of resources at optimal 
cost for various purposes such as computing power, 
bandwidth, storage, high availability and business 
continuity. Moreover the critical nature of these 
systems requires a platform, suitable to identify at 
runtime the dynamically changing requirement and 
respond within the acceptable threshold time limits. 
As per the customer Survey Report by Software AG,  
respondents have moved away from IT-centric 
considerations such as cost savings and platform 
consolidation, as their primary focus for legacy 
systems. They are much more concerned with 
business-centric issues such as real-time access to 
legacy data, agility and flexibility to meet business 
demands. Specific results of the survey include the 
following points: (i) More than 60% of respondents 
analyzed were “very” or “extremely” concerned 
about “the flexibility of this [legacy] system to be 
quickly modified to meet changing business 
requirements.” (ii) Nearly 60% of respondents 
analyzed were “very” or “extremely” concerned 
about “real-time interaction between this [legacy] 
system and other systems to support business process 
automation. Jonathan Arvin Adolfo provides an 
insight into the trends in this space, despite the 
availability of more cost effective technology. 
According to his survey: (i) 80% of the IT systems 
are running on legacy platforms (ii) 200 billion lines 
of legacy code are still in use today on more than 
10,000 large mainframe sites. A study by the Hurwitz 
Group talks about the difficulty in accessing legacy 
applications. They found that only 10% of enterprise 
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has fully integrated their most mission critical 
business processes. While Gartner survey of 1400 
CIO reveals priorities that are to improve business 
processes, control costs, find new customers, improve 
workforce effectiveness, and increase revenue. 
 
In spite of all the above shortcomings identified by 
various studies, there are compelling reasons for 
keeping legacy systems by these organizations. The 
reasons are as follows: (i) Cost of redesigning is 
prohibitive as these systems are large, monolithic and 
complex. (ii) Reliability and availability of such 
systems are very high. Building such reliability and 
availability in the newer system with emerging 
technologies will be expensive.(iii) Documentation of 
such systems is poor.(iv) User expects that the system 
can be replaced easily when it becomes essential. It is 
paramount that the modernization strategy addresses 
the business-centric issues such as real-time access to 
legacy data, agility and flexibility to meet business 
demands. In short it is high time that most of the 
organizations lean towards contemporary service 
oriented architecture that will ensure QoS aspects 
such as Latency (i) Scalability (ii) Capacity on 
Demand (iii) Reliability (iv) Availability are given 
their due importance. Contemporary service oriented 
architecture is essential. The question is how to begin 
this vital journey.  
 
The study will benefit mission critical real-time 
Systems in the financial services and services 
industry such as airline booking, railway reservation 
systems, avionic mission systems, medical 
equipment, etc. These systems have come as 
“Enabling Technologies” for companies competing in 
markets with deregulation and global competitions. A 
small percentage of such organizations only have 
fully integrated business processes using the latest 
advancements in technology. Most organizations 
spend major amount in maintaining the existing 
systems and no effort is put in the direction of newer 
innovation with available newer technologies.  
 
II. LEGACY MODERNIZATION HISTORY 
 
Modernization can be traced to more than a decade 
back; however the dichotomy through this period has 
been, whether to go in for a complete re-write or to 
go in for modular phased replacement of the existing 
legacy systems. The continuous and fast paced 
changes in the business and technology areas have 
made this process a continuous cycle of rewrite. 
Broadly speaking, there were two categories of 
modernization: (i) To rewrite legacy systems from 
scratch by taking advantage of modern software tools 
and hardware available at the time of the migration is 
fraught with risk of failure, as identified by prior 
research in this area. (ii) Migrating to an ERP 
solution. In the first scenario of rewriting legacy 
systems, the deterrents are: Business Case: 

Difficulties in framing a clear business case for a 
standalone effort towards modernization to reduce 
cost may not fly with the business and the 
management. Time & Cost:  Modernization takes 
time. Business needs could change during this period 
and efforts to provide them using existing 
technologies need to be maintained. However, this 
adds to implementation complexity, as this leads to a 
co-existence phase which involves interim complex 
transformation of data. These interim transformation 
adapters affect the reliability of such highly critical 
systems. This may also introduce additional latency 
in the critical services of the organization as 
additional operations are performed in the critical 
path of the transaction. This requires the 
modernization needs to be such that they cater to the 
new challenges and support existing business which 
results in complexity and could result in project time 
and cost over runs. Knowledge Management: Many a 
time, given the complexity of evolution and 
inadequate documentation, results in the need to 
reverse engineer the code. This further becomes 
difficult due to churn of people and lack of right skill 
sets causing projects to be abandoned mid-way to 
completion, causing loss of faith in the ability of IT 
team to deliver such projects. 
 
To improve the success rate of such projects, it is 
important to use appropriate design tools. These tools 
would help in conceiving smaller logical modules and 
identify commercially available products suitable to 
handle such logical sub units of migration. In these 
efforts, new technologies available and leveraged 
during the early stages of legacy conversion include 
the following: 1) UI Modernization:  To improve user 
interfaces, PC-GUI or HTML (hypertext markup 
language) were introduced. These tools scrap data 
from text screen and render it in new GUI or HTML 
page. This was greatly appreciated by the end user. 2) 
Data Base Modernization: To make data available to 
newer systems the techniques used are DB gateway, 
XML Gateway / Converter and DB Replication.  DB 
gateway uses ODBC or JDBC or ODBC-JDBC 
Bridge to connect to legacy DB and provide API to 
the modern Systems. XML gateway is similar to DB 
gateway that interfaces with legacy systems and 
provides output in XML forms. The other method 
used is DB replication; it is the process of copying 
and maintaining DB objects in multiple databases that 
make up a distributed DB system.  3) Functional 
Modernization: Functional wrapping is used to wrap 
data, as well as business logic. The popular method in 
use are CGI integration, object oriented wrapping and 
component wrapping. Some of the solutions are DNA 
(distributed internal architecture), COBRA and EJB. 
The limitation in such solutions was to address the 
scalability to support the large population expected to 
access the systems. Also, these kinds of patches were 
not effective in guaranteeing reliability in such 
mission critical applications. The next stage of 
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evolution in technology saw the introduction of 
message or event based messaging middleware that 
are capable of translation / transformation and content 
based routing. Generally these architectures use hub 
and spoke publish and subscribe model. Other 
alternative is to replace with ERP models. In this case 
it is a replace strategy and the risk involved in such 
replacement is very high in terms of functional 
adequacy and also the initial cost is likely to be very 
high. Recent evolutions support further value 
additions in the form of virtualization and cloud 
computing. They enable applications to be deployed 
using any hardware, network, middleware with the 
help of a virtualized grid with a common layer of 
cloud administration software. By improving 
manageability and optimizing available resources, 
ROI on IT resources is maximized. This enables 
meeting the ever growing demand of the retail 
population by adding capacity on-demand and keeps 
cost under control. Cloud computing is available in 
two forms viz. public and private cloud. Depending 
on the organization’s risk appetite one of the two can 
be exploited.  
 

The next stage of evolution is predominantly seen in 
financial services, telecom and retail services sectors. 
These sectors are experiencing exponential growth 
compared to other services sectors. Their 
competitiveness is dictated by reliability, availability, 
throughput and latency associated with the user 
transactions.  More and more efforts are put in by 
these organizations in this direction. Such 
requirements drive these industries in the usage of 
stream base technology implementation. Since 
applications used by these industries are monolithic 
in nature with rich features, considerable effort is 
being put to address this sector requirements.  Focus 
is on splitting the logical services into a multilayer 
architecture to enable the business to scale up at short 
notices.  The split layers are inter connected using 
high performance messaging layers. In addition they 
are adopting stream based architectural model to 
move the data within the application with minimal 
I/O. Further enhancements are achieved using 
memory based structures to support reduced latency 
and enhanced throughput. Internet is the primary 
medium used for such large distributed access. The 
web can deliver services to a large user base spread 
across geographical areas. This helps in unlocking the 
valuable customer information locked in closed 
legacy systems, thus making the services easier to 
access and use. Also, provides ability to reach large 
population of users. 
 
III. MODERNIZATION ALTERNATIVES 
 
Service orientations in self-service models are 
measured by ease, efficiency and competitiveness 
driven by ability to service large end user population. 
The capacity and throughput capabilities with 
sufficiently small response time to complete 

transactions drive the evolution of such new 
generation systems in marketplace.  
This section of the paper discusses three 
modernization approaches: 
 SOA ( Service Oriented Architecture) 
 Cloud Migration  
 Data Stream based solutions 
 
A. Moving Legacy Systems to SOA 
Service-oriented architecture (SOA) focuses on the 
exchange of information among major software 
components and on the reusability of the components. 
SOA separates the interface from the internal 
implementation. There are several features of SOA 
that make legacy system modernization appealing in 
today's world, including loose coupling, abstraction 
of underlying logic, agility, flexibility, reusability, 
autonomy, statelessness, discoverability and reduced 
costs. The primary purpose for the adoption of SOA 
is to improve business communication so that the 
goals of the enterprise can be more readily realized. 
Chatarji, provides a summary of the business 
advantages of migration to SOA. Short-term benefits 
include improving reliability, reducing hardware 
costs, leveraging existing development skills and 
moving to a standards-based server and applications. 
The three different approaches that can be adopted in 
modernizing the legacy applications are detailed in 
the next three subsections. 
 
1) Replacement as a strategy: Replacement 
involves rewrite of existing application or replaces 
entirely with an off-the-shelf commercially available 
product. Possible reasons for using replacement as 
strategy are; (i) If the business rules in the application 
are well understood in the organization and the legacy 
system involves obsolete or difficult to maintain 
technologies. (ii) An organization may choose the 
replacement strategy if wrapping, redevelopment, and 
migration will impose costs that cannot be justified.  

 
a) Approach: Commercial off-the-shelf 
(COTS) systems are ready-made, commercially 
available software products. Replacing the 
application with a COTS component, while less risky 
and time consuming than rewriting, but can also be 
expensive since future modifications may be difficult 
and expensive to perform. Rewriting the application 
from scratch is expensive, risky and time consuming, 
but has the advantage that it delivers a customized 
solution that can be built exactly to meet the 
organization's needs. Replacement can take place 
either by using a big-bang strategy or incrementally. 
If the legacy system has a well-defined structure, then 
it makes most sense to replace it incrementally. 
b) Risk: There are some cases where a COTS 
solution may not be a good option: important 
business is embedded in the legacy system, 
modification of the COTS package is expensive, or 
the loss of control of the software code base by the 
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organization. Comella-Dorda et al have identified two 
significant risks of the replacement strategy:  the 
maintenance of the new system, which will not be as 
familiar as the old system; and the lack of a guarantee 
that the new system will be as functional as the 
original. 

 

Although replacement is not one of the strategies 
advocated by the surveyed papers, it may make sense 
to retire the application and replace it with an off-the-
shelf package or a complete rewrite of the legacy 
system from scratch. Given these risks and the reuse 
goals of service-oriented systems, in most cases we 
consider the replacement strategy for legacy code to 
be the least desirable solution for migration to SOA. 
2) Wrapping as a Strategy: Wrapping provides a 
new SOA interface (e.g. WSDL) to a legacy 
component, making it easily accessible by other 
software components. This approach is a black-box 
modernization technique, since it concentrates on the 
interface of the legacy system, hiding the complexity 
of its internals. This is a preferred approach adopted 
by organizations in those systems with the following 
constraints in the process of conversion : (i) 
Wrapping is used when the legacy code is too 
expensive to re-write, is relatively small, can be 
reused, and a fast, cost effective solution is 
needed.(ii) Wrapping gives legacy systems the 
benefits of service oriented architecture in a quick 
and a simple manner. If the legacy system has a high 
business value and good quality code, wrapping can 
be a good. 
a) Approach: The process of legacy migration 
using wrapping: Stroulia et al, outline an overall 
process of legacy migration using the CelLEST 
method. The user's interactions with a legacy system 
are reverse engineered and the task-specific segments 
of this interaction are wrapped in new web-accessible 
front-ends. The following are the steps proposed in 
the above method as a process towards adopting old 
systems using the new SOA tools: (i) Collect system-
user interaction traces using specially instrumented, 
nonintrusive middleware.(ii) Reverse engineer the 
dynamic behavior of the system interface in terms of 
the screens it presents to the user and user navigation 
through them.(iii) Analyze the task-specific 
navigation paths to extract a model of the user's task 
of interest, in terms of the interface navigation and 
the information exchange it implies. 
c) Risk: The main problems associated with 
this strategy are as follows: (i) It does not change the 
fundamental characteristics of the legacy applications 
that are being integrated.(ii) Wrapping will not solve 
problems already present, such as problems in 
maintenance and upgrading.(iii) In many cases, 
studying the internals of the legacy system is 
important and white-box modernization tools are 
required. 
Wrapping can be a good option, if the legacy system 
has a high business value and good quality code. This 

approach gives legacy systems a service orientation 
in a quick and simple manner. 
3) Redevelopment as a strategy: The term 
redevelopment refers to reengineering approaches. 
Reengineering is the analysis and adjustment of an 
application in order to represent it in a new form. 
Reengineering include activities such as reverse 
engineering, restructuring, redesigning, and re-
implementing software. 
a) Approach: The following approaches use 
reverse engineering and reengineering to add new 
SOA functionality to existing legacy systems. 
Cuadrado et al, propose a process for recovering 
legacy system architecture in order to identify the 
plan to be carried out in modernizing the legacy 
system. Theirs is a white-box approach based on 
modifying the existing legacy code. It uses a three 
step process consisting of legacy architecture 
recovery, creating an evolution plan, and executing 
the plan. Architecture recovery supports the creation 
of proper documentation. The evolution plan consists 
of four phases: architecture selection, definition of 
evolution cycles, planning of the cycles, and a 
feasibility check. The process is completed by 
execution of the plan. 
d) Risk: There are three main issues in service-
oriented reengineering: (i) service identification, (ii) 
service packaging, and (iii) service deployment. 
Identification of services from a legacy system is not 
an easy task. 
Software reengineering plays an important role in 
migration to the service-oriented environment. 
4) Migration as a strategy: The term migration is 
used when referring to any approach which moves the 
entire legacy system and its core framework to the 
new environment.  
a) Approach: In migration strategies, legacy 
code is identified, decoupled, and extracted using 
approaches similar to those used in wrapping and 
redevelopment. User interfaces are then reengineered 
to be compatible with an SOA structure. Migration 
strategies incorporate both redevelopment and 
wrapping and aim to produce a system with an 
improved SOA-compatible design. It is not always 
obvious how to distinguish migration approaches 
from wrapping and redevelopment techniques. 
The SMART process has five activities. These are (i) 
Establish migration context which develops an 
understanding of the legacy system at a high level 
appropriate stakeholders and candidate services for 
migration are identified, together with the business 
processes that they support.  (ii) Describe Existing 
Capability which obtains data about existing legacy 
components, architecture and design paradigms, 
complexity and coupling, dependencies, change 
history and historic cost data. (iii) Describe Target 
SOA State which identifies how services would 
interact with each other and with the target SOA 
environment, determines the target SOA state, and 
determines QoS expectations and the execution 
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environment for services. (vi) Analyze the Gap which 
identifies the gap between the existing state and 
future state, and determines the level of effort and 
cost needed to convert legacy components into 
services. (v) Develop Migration Strategy which 
develops one or more recommended strategies that 
may include identification of specific components to 
migrate, recommendations on the ordering of 
migration efforts, and specific migration paths to 
follow, such as wrapping vs. rewriting code. 
b) Risk: Risk associated with both wrapping 
and re-development is applicable in this method as it 
uses both techniques. 
 
Migration approach uses both wrapping and 
redevelopment approaches and helps in moving the 
entire legacy system into new environment. 
B. Migration to the Cloud 
The cloud based solutions, offered as ‘Software as a 
Service’ (SaaS) has benefitted medium and small 
organizations in the last few years. These new age 
solutions have enabled these organizations in quickly 
deploying the existing business critical applications 
and take benefit from emerging hardware and 
software innovations in the market place. This has led 
these organizations to reinvent and be relevant in the 
current business environment. SaaS providers have to 
overcome numerous challenges and shortcomings of 
current approaches in transforming these ageing/ 
existing software systems to the cloud. The following 
sub-sections, discuss impact analysis, short comings 
and methodology to overcome these shortcomings. 
 
1) Stakeholder impact analysis   
This is a method of identifying potential sources of 
benefits and risks from the perspectives of multiple 
stakeholders, and is performed by analyzing 
interview transcripts. It comprises of: (i) Identifying 
key stakeholders (ii) Identifying changes required in 
the business processes and how they are to be 
performed (iii) Identifying the likely consequences of 
the changes with regards to stakeholders’ time, 
resources, capabilities, values, status and satisfaction, 
(iv) Analyzing these changes within the wider context 
of relational factors such as tense relationships 
between individuals or groups to which stakeholders 
belong, (v) Determining whether the stakeholder will 
perceive the change as unjust (either procedurally or 
distributive) based upon changes and their relational 
context. Shortcomings of current approaches from a 
technical perspective are as follows: 
 

 The difficulties and challenges in migration 
approaches from typical enterprise software to cloud-
based applications can be summarized as follows: 
 Solutions for migrating enterprise software 
systems to the cloud are limited to particular cloud 
providers.  
 A poor level of automation in migration of the 
existing environment to cloud and the detection of 
violations of cloud environment constraints (CEC) 

are not detected automatically at design time. Largely 
these processes are manual. 
 Further on, resource efficiency is not taken into 
account sufficiently to leverage the elasticity of 
cloud. Dynamic resource provisioning is not factored 
in the design stage and this becomes particularly 
relevant in the prevailing pay-per-use billing models.  
 Finally, automated support for evaluating target 
architecture’s scalability at design time is rare in the 
cloud computing context. 
 
These shortcomings can be addressed by following 
the approach of CloudMIG being described in the 
section below to explain the context. The definition 
of cloud enabled management CEM and the 
quantitative evaluation regarding detected CEC 
violations presented in this paper address how to 
deploy these systems in the cloud, overcoming CEC 
violation and CEM constraints.  
 
2) The Approach of CloudMIG 
CloudMIG prescribes an approach for supporting re-
engineers to semi-automatically migrate existing 
software systems to cloud-based applications. It 
incorporates usage patterns and varying resource 
demands in creating a target architecture candidate 
and concentrates on enterprise software applications. 
The implementation techniques have helped the 
organizations in quickly deploying such solutions 
over cloud and take benefit.  Six key steps need to be 
pursued in adopting and deploying software solutions 
over public or private clouds which are listed below: 
 
Extraction:  
This step involves the extraction of architecture by 
means of a software architecture reconstruction 
methodology and utilization models of the legacy 
system. The extraction is based on OMG’s 
Architecture-Driven Modernization efforts and 
utilizes the Knowledge Discovery Meta-Model 
(KDM) and Software Metrics Meta-Model (SMM). 
Selection: The second step involves selection of an 
appropriate CEM compatible cloud profile candidate 
along with constraints imposed by cloud 
environments restricting the reengineering activities 
(CEC). 
 
Generation: The generation activity produces the 
target architecture and a mapping model and a model 
characterizing the target architecture’s violation of 
the cloud environment constraints. Thereby, a model 
describing the target architecture’s CEC violations is 
created that serves as an input artifact for the target 
architecture generation process. The violations are 
detected with the aid of the extensible architecture 
described in this paper. 
 

Adaptation: The adaptation activity enables a 
reengineer to manually adjust the target architecture 
to address the limitations encountered during the 
generation phase such as capacity management by 
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exploiting the elasticity available in a cloud 
environment. 
Evaluation: The evaluation activity involves static 
analyses and a runtime simulation of the target 
architecture to arrive at the desired behavior. 
 
Transformation: The actual transformation of the 
existing system from the generated target architecture 
to the aimed cloud environment. 
 
C.  Migration Using Stream Processing  
Many real-time systems supporting the financial, 
banking, telecom and aviation industries are mission 
critical in nature and have been drivers of business.  
Today’s self-servicing models with thousands of 
users operating “Anytime Anywhere” concurrently 
and generating millions of transactions, have 
increased the response time and throughput 
requirements multi-fold.  However, these systems are 
monolithic and hence are not flexible for business 
transformations and changes. Now to scale beyond 
this, many organizations therefore have started to 
adopt the re-engineering methodologies and 
migration of these systems to new generation 
platforms. A migration to data stream processing 
approach is the popular approach adopted in these 
applications to address the scalability and low latency 
expectation. 
 
1) Understanding the key architectural challenges 
of Data Stream processing: Mitch Cherniac et al  
describes the architectural challenges facing the 
design of large-scale distributed stream processing 
systems and discusses novel approaches for 
addressing load management, high availability, and 
federated operation issues. Because many stream-
oriented systems are inherently geographically 
distributed and because distribution offers scalable 
load management and higher availability, future 
stream processing systems will operate in a 
distributed fashion. They will run across the Internet 
on computers typically owned by multiple 
cooperating administrative domains.  
 
Event stream processing (ESP) applications target the 
real-time processing of huge amounts of data. Events 
traverse through a graph of stream processing 
operators where the information of interest is 
extracted. As these applications gain popularity, the 
requirements for scalability, availability, and 
dependability increase. In terms of dependability and 
availability, many applications require a precise 
recovery, i.e., a guarantee that the outputs during and 
after a recovery would be the same as if the failure 
that triggered recovery had never occurred. 
 
Existing solutions for precise recovery induce 
prohibitive latency costs, either by requiring 
continuous checkpoint or logging i.e. in a passive 
replication approach or perfect synchronization 

between replicas executing the same operations i.e.in 
an active replication approach. 
2) Components of Data Stream Processing: Data 
stream processing applications are usually composed 
of a collection of Components i.e. computing 
operators organized in an acyclic graph. In distributed 
settings, components are located on multiple 
machines or locations and events are forwarded over 
the network between the components. Messaging 
middleware is commonly used to communicate across 
these machines. 
3) Five Processing Steps in DSP: The five steps 
recommended to be followed in the transformation of 
an existing real-time multi user and multi-location 
data stream based system are given below: 
 Simple Prototype of Data Stream Processing 
 

 
 
 In the first step events are generated by Publisher 
components. 
 These event streams are merged and processed by 
the state full operator processor. This may be the 
prime business processing operator and the same 
could be one are many. It is important that the 
architecture keep this critical path short. 
 The third processing step takes place at the Enrich 
component. This  step  is  costly  but  being  stateless  
and unaffected by the order of  the events, it can be 
parallelized by  simply  replicating  the  component.  
 Next,  the  Split component  balances  the  
processing  load  by  splitting  the stream  among  
several  consumers.  
 Finally, the events are consumed by the end users 
or locations in the last step. 
 
The monolithic system considered for re-engineering 
should consider breaking it into logical business 
operators using the above described stages to split 
and scale the monolithic applications using he data 
stream processing architectural approach. 
4) Eight Rules of stream processing 
One of the research groups working on real-time 
stream processing have discussed about the 8 new 
challenges in this kind of implementation. 
Applications that process real-time streams of data 
are pushing the limits of traditional data-processing 
infrastructures and these calls for a new class of 
systems software - a stream processing engine - 
whose attributes can be characterized by a core set of 
eight general rules. 
 
 Keep the data moving 
 Query using SQL on Streams (Stream SQL) 
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 Handle stream imperfections (Delayed, Missing 
and Out-of-Order Data) 
 Generate predictable outcomes  
 Integrate stored and streaming data 
 Guarantee data safety and availability 
 Partition and scale applications automatically 
 Process and respond instantaneously 
 
In the transformation of such monolithic systems it is 
useful to follow the above rules to deliver optimal 
design in addressing modernization and scalability in 
terms of throughput and latency. 
 
IV. GUIDELINES FOR LEGACY SYTEMS 

MIGRATION 
 
Based on the above mentioned literature surveys, 
over a period of time, the following are the 5 steps 
recommend to quickly adapt to the ever changing 
technology and to support the changing business 
needs. 
 
Step 1: Identify core business logic, and its 
relationship to key entities and services components.  
 
Step 2: From the identified technologies choose that 
technology architecture which will help realize the 
core business logic while establishing relationship to 
key entities and required quality of services 
parameters.  
 
Step 3: for the chosen technology architecture 
identify the roadmap to be adhered which will enable 
componentization of critical business processes and 
quality of services requirements. 
 
Step 4: From the roadmap identified detail the costs 
to be incurred and benefits the business will gain 
along with the risks that the Business will have to 
bear across timeframe for modernization and have the 
business sign off on the same.  
 
Step 5: Execute as per roadmap and demonstrate 
program benefits to the business. 
 
CONCLUSIONS 
 
It’s time, organizations that are heavily depended on 
legacy systems; take up the cudgel of having a 
strategy to modernize their systems.  
 
Before starting any legacy modernization effort, 
every possible option should be considered and 
business and strategic factors also need to be 
considered for ensuring long-term success.  
 
This paper discusses the emerging three 
modernization approaches: (i) SOA (ii) Cloud 
Migration (iii) Data Stream based solutions. Also, a 
five step process has been proposed that will enable 

the business to transform itself to a position where it 
can leverage new age technologies. The process will 
limit if not eliminate   future legacy problems from 
present-day systems. A modular and configurable 
systems approach is to be adopted while re-
architecting the systems. This will help in keeping the 
currency of the system, as it would be easy to address 
any technology change in any of the modular 
components.  
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