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Introduction and Purpose
This chapter describes the program-level planning activities that take place prior to developing a concept of operations that are pertinent to migration planning.  This chapter describes these activities in relation to migration planning, and provides specific guidance on the processes that need to occur to implement migration projects.  
The term project in this document reflects the common agency definition in that it is a funded, stand-alone effort.  It therefore assumes that an agency has formulated and funded a project, and that project is reflected in the appropriate planning and funding processes and plans.  In addition to the standard local, regional and statewide transportation planning processes, there are two forms of long-range ITS Program planning – ITS Architectures and ITS Business Plans - that are important to migration projects.  
ITS architectures provide a regional picture of the high-level functions a region wishes to implement, and an understanding of the connections and interfaces between regional ITS elements.  ITS Architectures are required if an agency wishes to use Federal funds in whole or part for an ITS project.  An ITS migration project should be assessed against the regional ITS architecture to determine if any regional interfaces will be affected.  Most regions have completed an ITS Architecture, therefore, this document does not address the development of ITS architectures.  It does address the project-level requirements of the 2001 Rule on ITS Architecture and Standards Conformity (23 CFR 940). 
ITS Business Plans are a desirable type of planning implemented at the agency level.  They identify the full spectrum of resources required to implement an ITS Program, outline the measures of success, and define the feedback mechanisms that connect performance with future resource allocations considering the life-cycles that are estimated for ITS technologies.  Because business planning addresses life cycles including maintenance and operations costs, replacement costs and other resource needs, ITS migration projects should be defined as part of an ITS Program Plan within a business planning process.  Many agencies have not completed an ITS business plan Some agencies have completed portions of an ITS business plan.  This chapter provides guidance on a minimum level of planning or assessment that is required before implementing a migration project. 
4.1 ITS Architecture Relationship to Migration

An ITS Architecture defines the long-range, regional plan for integrated ITS systems for “regionally significant” ITS projects.  The focus of an ITS architecture, and the process for developing it, is on mapping key regional needs to ITS systems, and determining if data flows among those systems are supported by the regional needs.  Most ITS architectures include several system-to-system and agency-to-agency data flows that may or may not be implemented in the long-run, depending on the effort and time required to address the technology and institutional issues involved to implement these flows.  They are, however, included to reflect the long-range plans of the region, and to allow systems to be easily added in the future.

ITS migration projects are steps in the path to achieve the long-range vision.  Migration projects (if determined “regionally significant” per the definition in Rule 940) should be reflected in the ITS Architecture, and if they are not, the Architecture should be updated to reflect them.  Many migration projects involve modifying existing connections and interfaces that are reflected in the architecture.  The regional ITS architecture is a good tool for describing changes to the regional interfaces that may be affected by a migration project. 

An ITS Migration project, if Federally funded, must meet the requirements for “Project Implementation”, as stated in Rule 940, part 940.11.  The project implementation section requires that all ITS projects funded with Federal highway trust funds must be based on a systems engineering analysis.  Even if the project is not being funded via Federal dollars, it is a good idea to follow this process and the requirements of part 940.11 to ensure that the regional architecture and plan are being maintained.  The rule asks that a systems engineering approach be applied to project development, addressing the following topics:

1. Identification of portions of the regional ITS architecture being implemented (or if a regional ITS architecture does not exist, the applicable portions of the National ITS Architecture).  For each project being implemented, the interfaces, systems affected, and data flows identified in the regional ITS planning level architecture must be indicated.  Essentially, each project must be mapped to the regional ITS planning level architecture.  This process may identify modifications that must be made to the regional ITS planning level architecture. 

2. Identification of participating agencies roles and responsibilities.  Each agency’s role in funding and implementing the project as well as operating and maintaining the system being implemented must be indicated.

3. Requirements definitions.  The planning level functional requirements that are being implemented in the project must be listed. 

4. Analysis of alternative system configurations and technology options to meet requirements.  Various system architectures, for example, client-server, distributed or centralized, various computing platforms, various software options, including majority off-the-shelf and commercial off-the-shelf products and combinations, should be evaluated based on criteria established by the implementing agencies.  Of particular concern should be the ability to continue planned integration.  For smaller projects, or projects where system configurations and technologies are constrained, this can be a straightforward analysis and justification of a particular approach.

5. Procurement options.  The USDOT has identified procurement processes as a contributor to the success or failure of ITS implementations.  Specifically, the traditional highway and transit procurement processes that require low-bid (as for construction) are usually not appropriate to ITS.  Identifying and implementing the appropriate procurement options is part of the implementation of an ITS project, and are included in the project-level ITS architecture.  USDOT has already developed approaches to facilitate hardware procurement.

6. Identification of applicable ITS standards and testing procedures.  Applicable ITS standards being implemented in a project must be identified.  Additionally, the means/method to test the standards upon project implementation must be indicated.  These means/methods can include use of outside certifications as well as in-place system tests.

7. Procedures and resources necessary for operations and management of the system.  This part of the rule is primarily focused on multi-agency procedures and resources for systems operations and maintenance.  Needed procedures and resources should be indicated as part of an overall system operations and management plan.  The plan should identify important operational protocols, staffing, and other resource needs to ensure the implemented system functions as planned. 
In addition, the Rule requires the final design of all ITS projects funded with highway trust funds to accommodate the interface requirements and information exchanges specified in the regional ITS architecture.  If the final design of the ITS project is inconsistent with the regional ITS architecture, then the regional ITS architecture must be updated to reflect the changes.
Planning for Change and Business Planning
Planning for change means considering the potential for change, even beyond the boundaries of what is envisioned for a system.  This requires that a long-range plan (and the systems implemented) be developed that is as flexible as practical to accommodate future changes in technologies, and in ITS Program direction. 
The ITS Business Planning process provides a framework for developing a plan that considers change.  As of Spring 2006, the Traffic Management Center Pooled Fund Study is nearing completion on a project that outlines the process and content of a TMC Business Plan.  The project can be accessed at http://tmcpfs.ops.fhwa.dot.gov/projects.htm.  The framework in that guidebook can be used by an agency to create a business plan for ITS. 

In the ITS industry, and the software and systems industry at large, the horizon for new technologies and capabilities is very short.  Therefore, ITS Business Plans should be reviewed and updated on a frequent basis – even as often as every year.
Integrating Migration into the Business Plan/Program Plan
Individuals responsible for planning an ITS migration project should make sure that their migration projects are included in their agency’s ITS business or program plan, if such a plan exists.  Individual migration projects should be consistent with ITS program goals and objectives.  Investment in a migration project should support the overall ITS program and should be planned and scheduled to optimize the overall ITS investment. 
However, very few agencies have completed an ITS business plan.  Even though an agency has not developed a formal ITS business plan, it is likely that the agency has, to some extent, engaged in ITS business planning activities.  Some agencies have ITS program plans or strategic plans that include some or many of the elements of a business plan.  (The most common elements missing from these traditional plans deal with full resource allocation – realistic capital funding and on-going maintenance and operations funding and the staffing needed to carry out all of the duties and responsibilities required by the ITS program elements – and the sources of these resources.)  The outcomes of these activities may not be documented, or they may be documented loosely in several documents, some of which may include; project-level concept of operations, ITS architecture documents, and implementation plans.  Therefore, it is critical that the TMC manager review existing plans and documents to determine if the agency business process has been previously documented.  If no portion of the ITS business planning process has been documented, ITS staff should document at least a portion of the business planning processes on their own.  At a minimum, the following should be completed to ensure the success of any ITS project, much less of a migration project:  

1. Develop an ITS Program Vision – To ensure that the migration project will keep the agency on a path to achieving their objectives.
1. Review Agency Policies, Plans and Procedures – To ensure consistency.  
2. Define a Financial Plan for the Migration Project – That not only addresses the migration project design and implementation cost, but other costs including ongoing operations and maintenance costs (if any) and staff training.
Procedures for developing the above business planning elements are described in the following sections.  

2.1.1 Develop an ITS Program Vision

ITS managers must understand how ITS migration projects fit into an agency’s ITS program.  Part of this understanding requires that managers keep in mind that system migration is not an independent function, but rather one that supports the overall visions of both the ITS program as well as the agency.  If there is no vision specific to an agency’s ITS program, they can develop one by applying the following process. 
According to the ITS Business Planning and Plans Handbook “the ITS Vision exemplifies the ‘ideal’ or ‘desired’ state and functionality of the ITS program, expressing long-term goals of how the ITS program will function, operate, and serve its owning agency as well as partner agencies”.  The vision, therefore, provides the opportunity for agency staff to discuss needs and to collaborate on the ways to best address them.  This includes developing the business concept, which directs ITS activities of the agency.  

Stakeholder needs, identified through stakeholder engagement, are merged to develop a vision for how the agency will operate now and in the future.  An agency’s vision identifies its immediate and future needs that can be appropriately addressed by ITS and often employs a hypothetical scenario (or group of scenarios) that outlines with whom and how the agency will operate in the future to accomplish predetermined goals and objectives.  The vision takes into consideration the agency’s current state, including its functional capabilities to determine its business needs and to define operational goals and objectives.  The process for developing the vision begins with identifying needs with a stakeholder group, and then describing systems that may meet those needs.  A stakeholder need commonly overlooked in ITS Program Vision development is the need to upgrade, modify and or replace various components of the system.  This is often because the programs are relatively new, and have not developed visions in the context of an existing system. 
The vision should address the overall system or program.  An individual migration project is part of the overall path to achieve the vision.  The vision may affect the design parameters of a particular migration project, such as if the project must support future modifications. 
Drivers for System Migration

Customer needs and the need to modernize technologies so that they are more capable of meeting these needs often underlie the need to maintain or replace systems.  After a system, software or other component is deployed, it is likely that the premise that drove its deployment will change.  In most cases this implies that either user needs have changed or technologies have advanced.  In some cases, migration may be needed to satisfy lingering system requirements that have never been meet.   

Several factors influence the need to change, including:

2. Identification of new user needs.
1. Changes in technology and life cycles.
2. Incremental implementation to meet original vision.
3. Gaps between what exists and ITS program vision.
Identification of New User Needs

Newly identified or unstated user needs often drive the need to update or upgrade existing systems.  The new user needs may stem from a variety of sources, such as:

· New technologies that make certain functions cost effective or even possible to implement, 
· Changed conditions (such as new development or increased congestion), 
· Additional geographic coverage needed, or  
· Changed user perception.

One specific example is that increases in traffic congestion result in public calls for improved signal operations.  Many agencies respond by changing out field controllers, firmware and central software to enable improvements to traffic signal operations and reductions in intersection delay. 

Changes in Technology and Life Cycles

The only constant in the technology arena is change, and rapid change at that.  Agencies are looking at new opportunities to increase communication network bandwidth, for better accuracy in vehicle detection, to implement highly responsive voice recognition systems for customer access, and to implement systems based on newer software languages such as JAVA.  In addition, the service life of ITS components varies among different items, and is typically much shorter than the service life estimated for traditional road and bridge projects.  For example, the average useful service life of a CCTV camera is estimated at 5 years (of course, this average will vary based on actual in-service conditions).  Various components of a camera may have lives of only 3 years - some Pan-Tilt-Zoom assemblies, for example.  In contrast, traffic signal controllers have 10 year service lives. 

Agencies are also faced with the fast pace of technological and business structure change within the high-technology arena.  Some systems and hardware may no longer be supported by vendors, and must be replaced, either because the technology is obsolete, or because the company no longer exists or is no longer in the same line of business. 

Incremental Implementation to Meet Original Vision
The existing system likely does not meet all the functionality and performance needs identified in the original vision.  Most visions are too large and encompassing to build all aspects in one implementation of the system.  There is rarely enough funding at one time to build all the features of the vision at one time.  Its wise to incrementally implement any complex system so that the development is manageable, and so that benefits can begin to accrue early in the process.  All, of these factors lead to the need to upgrade or improve systems to better meet the original vision.  One of the main drivers for system migration is to move toward satisfying all aspects of the original vision.
Gaps between What Exists and ITS Program Vision


In addition to the original or short-term vision for ITS, a region or agency may have a longer term or future vision.  If a region has a future vision, there will likely be additional features or functionality included in that vision.  It is important to consider these additional features or functionalities when planning a migration project.  Those planning the migration should determine which, if any of these features and functionalities should be included in the migration project.  
Together, these four pressures will produce a set of projects to change the ITS to meet the identified needs.  A structured approach to ITS migration assures that migration projects are not divorced from the needs foundation, and that the overall mission of the ITS Program is not compromised during the migration process.
Identifying Program-Level Needs

ITS Programs are designed to respond to needs to improve operations of the transportation system. Those needs are identified and placed in the context of the larger agency and regional needs via a stakeholder engagement/outreach process that involves both delivering and gathering information from three key stakeholder groups:

· Intra-agency stakeholders (operators, managers, leadership).
· Inter-agency stakeholders (partner agencies).
· General public and key decision makers (elected and appointed officials).

Most regions have completed exercises in ITS Architectures or ITS plans that define regional ITS visions.  However, many agencies have not established visions for their roles in implementing, operating and maintaining the regional ITS.  The agency’s ITS Program vision should establish clear goals and objectives for implementing ITS to respond to specifically-defined operational needs.  The extent of outreach to each of these stakeholder groups depends in large part on how these groups perceive the impact of the ITS program on their own goals. 

Even if an agency has established an ITS program vision, it is rare for these visions to address the ongoing upgrade and modification needs of the technology systems.  An ITS Program vision should address technology life-cycles by identifying upgrades and replacements as needs.  If this need remains unaddressed, ITS staff may be asked questions such as “We just spent $5 million on that system three years ago.  Do you mean it is already broken?” when requesting funds for system migration projects.  The foundation of such questions is the typical DOT environment with much longer life cycles for most capital investments.  Due to these potentially severe impacts, practitioners should take the necessary steps to inform individuals inside and outside their respective agency of migration activities, before they are developed, so their thoughts and input can be taken into consideration.
2.1.2 Review Agency Policies, Plans and Procedures

System migration projects must comply with and conform to agency policies, law, plans and procedures.  Take for instance, the case of a migration project being implemented by Florida DOT to add ramp metering to an existing freeway management system.  The review of agency policies, plans and procedures revealed that, in Florida, the legal basis for enforcement of ramp metering was unclear.  In Florida, there is a difference in the law between violating a “traffic signal” and violating a “traffic control device”.  The law provides for different fines for each infraction.  The law further stipulates that FDOT must develop a manual of traffic control devices.  FDOT policy is to approve traffic control devices, and there is a procedure for classifying traffic control devices.  FDOT had to determine if a ramp meter was a traffic signal or a traffic control device.  Because they use a two-section signal head with no yellow indication, the interpretation was that the ramp meter was not a traffic signal and therefore had to be classified as a traffic control device.  Enforcement personnel will need to be educated about this difference to make sure that they cite violators with an infraction against a traffic control device, not a traffic signal.  So, in this example, the migration to add ramp metering was affected or potentially affected by law, policy and procedure.  
This example also points out the need, in a ramp metering application, to determine if ramp meter signals should have a yellow section.  Some states require a yellow section, and some states do not. (The use of the yellow section, if included, is constrained to the start-up period.) The decision is based on their existing law, policies and procedures affecting the agency.  And, pertinent to the migration project, the controller firmware (and central software, if used) must address the yellow section if included and must operate correctly if there is no yellow section. 

Therefore, individuals responsible for conducting ITS migration projects need to remain cognizant of internal and external policies, plans and procedures that may affect the course of a migration project.  Sources for policies and procedures include; legislation, statutes, agency policies and directives, inter-agency agreements, and availability of supporting resources.  Plans include; regional transportation plans, agency business plans, and operations/design plans.  

At times, policies may conflict with one another or may not be kept up with higher level goals and objectives.  Policies should be reviewed to make sure migration activities are consistent and to determine if any updates or amendments in regulations and policies are needed.
2.1.3 Develop Financial Plan

Individuals responsible for planning and implementing ITS migration projects must understand that funding is needed throughout the entire life cycle of a migration project.  Funding must address the project-level planning, design, implementation, training, and operation of a project.  Without adequate funding, systems may not be migrated on time, or at all, lessening their success in meeting defined goals and objectives.  It is critical that ITS managers identify the appropriate funding mechanisms so projects can be included in the agency’s funding program.  However, adequate funding alone will not ensure project success.  Migration project timeframes must match availability of funds, both when the initial funds are available and any time constraints on when additional or out-year funding will be available.  The project schedule must reflect these funding constraints in order to ensure that a project will not be suspended for lack of available funds.  
Funding Mechanisms

As is the case with any project, mechanisms are needed to fund system migration activities.  Specifically, funding is needed to plan, develop, implement, test and troubleshoot migrated systems.  Typically, funding mechanisms are identified in an agency’s planning process and documentation, however if such a plan does not exist, the individual responsible for planning ITS migration projects may have to identify these mechanisms The individual responsible for system migration should be aware that some of these mechanisms may not be applicable, depending on what type of activity can be funded from the source of funds.  In addition to the typical funding mechanisms outlined in Chapter 5, individuals also need to investigate how coordination among other agencies and departments can be drawn upon to help distribute funding responsibilities.  This may include identifying how resources such as staff, equipment, and funding can be shared across different programs in an effort to reduce an individual agency’s costs and maximize benefits when planning and implementing a migration project.  

Funding is needed to support the entire migration effort – not just individual projects.  Without adequate funding, it will be difficult to complete a migration effort on time with the desired functionality.  An important consideration in determining how much funding is needed and when it is needed is the project schedule.  It is important to develop the funding plan and the project plan in concert so schedules can reflect the realities of the funding plan and the funding plan reflects the nature, complexity, and time requirements of the projects.  Longer, more complex projects will require more funding and more time to implement compared to smaller projects that require less time to implement.  Additionally, because costs are often difficult to estimate, contingency funding may be needed to account for underestimates and unexpected developments.  

Funding Timeframes

Budget and funding availability dictate when projects are allowed to be implemented.  Budget timeframes are often outlined in a multi-year program plan developed either for the short- or long-term.  Both short- and long-term program plans provide agency personnel with information regarding the funding levels they can expect for their projects.
It is vital that agency staff understand how funding programs, both short- and long-term, are developed so that they can provide input into their development.  This will ensure that their individual ITS migration projects will be considered for funding.  For example, most states use the annual or biennial program to allocate funding for the corresponding timeframe, either one or two years.  The one or two year program reflects not only allocated funding, but also a commitment to initiate the projects and invest the funding included in the program.  They also use a five- or six-year program plan to show the vision for the next several annual or biennial programs.  The five- or six-year program plans are subject to modification because of changes in priority or availability of funding.

Funding Processes

The individual responsible for system migration must understand that there are different funding categories – for example:  safety, mobility, rehabilitation, capacity improvements, preservation, etc.  Knowledge of the funding structure is what allows agency staff to determine how the ITS program will be funded.  Though the specific project-level details have not yet been developed, practitioners must understand which funding category would be appropriate.  They must ask the question – “Where do my activities fit into the funding structure?”

The multi-year funding program is also an opportunity to look for cost effective ways to combine ITS and other types of projects in a common set of contracts.  For example, it may be advantageous to upgrade still image only cameras to full motion cameras when a project is proposed to upgrade communications bandwidth.  It may be appropriate to implement the communications upgrade by installing fiber during a highway construction project that will be doing other earthwork in the corridor.  With adequate knowledge of the funding structure, there may be more than one way to fund system migration.  The success of migration efforts partially depends on how savvy and creative the individual responsible for system migration is in obtaining needed funding.
Funding Needs

Practitioners must accurately estimate funding needs to determine, to the best of their ability, the total funding amounts needed to support and overall ITS migration plan from start to finish.  Adequately budgeting for the cost of the migration effort is necessary to complete the migration on time and within scope.  Practitioners must look at not only the hardware and software needed to migrate systems but also the cost of additional technical staff to deploy, operate and maintain newly implemented systems, and the necessary supporting services and tools that are needed to ensure that systems migration process occurs smoothly.  It may be necessary, for example, to operate aspects of the migrated system on both the old and new platforms for a time as the subsystems are moved from the old to the new.  In some cases, operating on two platforms may entail little or no cost.  However, if the physical location of the system is being moved, additional staff may be needed to operate at the two different platforms at two separate locations during the transition period.  
The potential to underestimate the cost the migration effort is a risk that is easy to make and one that may ultimately affect the success of any migration effort.  This is especially true for projects that ultimately migrate to new systems that have not been previously developed and ones where historical prices do not exist.  Therefore, practitioners must monitor progress and budget expenditures to assess whether or not the project can be completed with current within budget.  Based on this analysis, if there will be a funding shortfall, the project manager should determine whether or not additional funding is needed and can be secured to complete the migration as currently scoped.  
Even if practitioners have a solid understanding of the costs that will be incurred, it may be wise to set aside contingency funds to account for unexpected problems or difficulties.  At a minimum those responsible for planning and implementing an ITS migration project need to be aware of the aspects inherent to migration that require funding.  These aspects are identified and described in the following subsections.

Planning and Design

Funding is needed to support target system planning and design.  More specifically, funding is needed to determine how systems will be migrated, how the target system will be built, and to mitigate any expected or unexpected outcomes that occur during the migration effort.  When planning and designing migration projects, practitioners must ensure that there is enough funds available to ensure that the required quality can be built into target systems.
Project Capital

Funding is also needed to purchase the physical hardware, software, and communications needed to build and support development of the target systems.  Funding for project capital costs can be conserved through recycling of desired legacy system components.  Project capital funding should also include materials and resources tied to training, outreach, and support.  

Staffing
Staffing is a significant aspect of most migration efforts.  Staff are needed to plan, build, manage, support, and maintain system migration activities and products.  Managers should look closely at staff levels and capabilities to determine if there is adequate staff on hand to support the planned migration effort.  Technically trained staff are needed to oversee migration activities and to troubleshoot any problems that develop.  Technically trained staff are also needed to educate/assist other staff that are not familiar with the target system.  Managers need to:
· Define the role of the contractor.
· Compare the qualifications of existing staff to those that are needed to support the migration effort.  

· Estimate staff workloads.
· 
To accurately determine the number and type of staff needed for system migration to occur, practitioners must first assess the knowledge, skills and abilities of individual staff members.  Practitioners must then gauge, to their greatest ability, staff turnover.  Last but not least, practitioners must determine the need for and availability of staff in the future.  

Staff availability is often a major issue with any ITS project and may be more severe with a migration project.  Staff who are knowledgeable in the functions, architecture, and operation of the existing or legacy system will likely need to be available to the migration contractor to answer questions, provide input, and review documents.  The level of involvement is likely to be greater than in other projects with the same or similar funding.  Those staff will be less available for other tasks than supervisors and managers may initially think.  If possible, dedicating at least one staff member full time to the migration project will help speed the project and ensure success.  As mentioned above, if target systems will be developed in parallel to operation of the legacy system, additional staff will probably be needed, through allocation of existing staff or hiring or contracting new staff, to operate and maintain the legacy system as well as the target system.  (see section 5.4.4).  

Contractors may be hired on a full-time or part-time basis to satisfy or supplement staffing needs.  Outside contractors may be especially useful and effective for maintenance needs.  Agencies need to carefully consider the advantages and disadvantages of various staffing options and select the ones that best fit the needs and budget constraints of their respective agency.  

Training

As the target system is close to being rolled out, it will become increasingly important to train existing and new staff on how use the target system.  New procedures may need to be developed for the new system.  Similarly, staff will need to know when they should begin using the target system and the recommended procedures for migrating their existing files to the new system.  Depending on the qualifications of existing staff and extent of the migration effort, training needs may vary.  
Since system migration often involves the use of new systems or functionality, additional funding may be needed to train staff.  Practitioners need to plan on how to train staff and who will be responsible for training them.  This requires consideration of means to train staff that work at night and maintaining documentation to train staff in the future.  
Operations and Maintenance

Additional operations and maintenance funding may be needed if the target system does not align well with the legacy system.  Since the target system is new and likely to employ new functions, there may be additional maintenance activities that staff currently does not perform, requiring existing staff to work overtime to maintain the system, or new staff may need to be hired to assist.  Operations and maintenance activities that may have an effect on funding levels include:
· Increased complexity of maintenance activities.
· Lack of personnel experienced on how to maintain new systems.
· Difficulties that arise from migration activities.
Deciding if the migration should be done in one step (one Vee or Big Bang) or many steps (multiple Vees).

A common question in system migration is whether or not a change out of a core system should be accomplished in one step, or if it is more prudent to accomplish the change in an incremental manner. 

First, in answering this question, it must be recognized that the scale of projects in the ITS industry is typically based on the budgets available, rather than the reverse.  However, no matter the budget, it is recommended that every project be decomposed into small project increments.  The FHWA publication “The Road to Successful ITS Software Acquisition (FHWA-JPO-98-035) July 1998 emphasizes the need to “take bite-sized pieces” when acquiring ITS software.  In fact, they recommend that functionality of the deliverables be constrained so that it can reasonably be expected to be implemented in a relatively short time-frame – about 9 months per major deliverable.  The limitation is not due to technology, but due to the limitations of project management approaches (human factors) to manage larger “bites”.  In addition, longer acquisitions perpetually are pressured to chase the ever accelerating pace of advances in technology. By the time a new advance is accommodated, another on appears. 
With that said, a migration project should be assessed to develop an approach that both;
· Minimizes cuts and repairs, and
· Minimizes staff retraining.
In other words, a fairly larger upgrade/replacement may be taken on if the ultimate disruption is lesser.  This does not relive the project manager from developing a project design and implementation approach that is done in small steps.
An example would be the decision to replace central control software for a freeway management system.  Indeed, it is typically best to design and implement a complete change-out of a central control software, rather than trying to implement functionality bit by bit on a new system while maintaining a legacy system.  This is because there would be continuous cuts and repairs to be made, as each migration to the new system modules may result in unforeseen effects in the legacy system. It would be best to maintain parallel operations of both the legacy and the new system for a time as part of acceptance testing and to allow operators time to adapt to the new system. 
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