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Abstract

This document provides guidance on the implementation and use of common project management best practices and principles for relatively small projects within the Computing Division.  The objective is to apply these practices and principles at a level commensurate with the project scope and level of complexity that still delivers value to the project. The goal is to help project managers to complete projects on time and within budget, without adding unnecessary work.
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Managing Small Projects

Introduction
“A project is a temporary endeavor undertaken to create a unique product, service, or result.” [PMBOK, 2004] The key terms temporary and unique distinguish a project from operations, a product, or a program. The definition also hints at several of the challenges facing projects: successful completion of tasks which create something that has not been created before, within a finite period of time, with limited resources, and meeting stated performance requirements. To improve the probability that these challenges are met, a set of best practices and principles called the Project Management Book of Knowledge [PMBOK, 2004] has been gathered from successful organizations, reviewed, and modified over time. These practices and principles are not a precise recipe for running projects, but more of a menu to be adapted to each organization.

This document presents an adaptation of these project management (PM) practices and principles to small projects within the Computing Division (CD), scaled down to reduce unnecessary overhead. These are guidelines, usable literally or as a reference checklist, depending on the constraints and requirements placed on particular CD projects. Preparation early in a project will simplify treating the inevitable change and unexpected issues that will arise, and it also helps catch problems and issues earlier in the project when they are usually less expensive to treat. This is the saying “Measure twice, cut once” applied to running projects. 

Documentation for managing small projects is broad, but not necessarily very deep. The PM documentation templates described later cover many areas, and may seem imposing. However, each section might be addressed by as little as a sentence or two as long as the content is thoughtful and appropriate. Most sections though will need one to a few paragraphs to describe, perhaps including bulleted lists, drawings, or similar content. Sections may be filled explicitly with text or include a navigable link referencing accessible equivalent information, to avoid redundancy with already prepared documentation. The goal is to create at least a virtual record of all the information listed in the documentation template, wherever it may physically reside.

The guidelines presented are intended to help individual projects directly, to move projects within CD towards increased uniformity in their processes and documentation, and to allow projects to help each other through lessons learned. The collection of project documentation also helps describe what the CD is doing for the Laboratory and the scientific community.

Small projects within CD typically have the following characteristics:

· Wholly contained within CD (the project is managed and staffed by CD personnel).

· Project cost < $500K

· Project duration of < 6 months

· Level of effort < 2 FTE-yrs

· < 4 different people contributing to the deliverables

The values presented are not absolute, and are offered to help project managers decide whether these lighter-weight processes are appropriate. Larger projects, for example, may still find these guidelines useful, though they should perhaps consider adding even more formal processes to help insure project success. Small projects with contributors from different institutions, a longer schedule, or uncommon conditions (such as politically important deliverables) may benefit from building more formal processes on top of this foundation to insure smooth project execution.

Project Life Cycle

Small projects in CD are managed using a four-phase approach to describe the project life cycle:

Initiation -> Planning -> Execution -> Close-out

Projects are proposed (Initiation phase) via a Project Definition Document which must be approved before formal planning begins. Projects are then formally planned in detail (Planning phase). The plan and processes to be used are captured in a Project Execution Plan which must be approved before execution begins. While running according to the plan (Execution phase), projects produce status and monitoring information for internal and external audiences. Once a project has accomplished its goals, it proceeds to obtain formal acceptance and hand-off of the deliverables (Close-out phase) with the customer, sponsor, and possibly an operations group. This outcome of the formal acceptance is captured in a Project Closure Report. Once this report is approved, the project ends.

Change is inevitable throughout the project life cycle. Change requests affecting the work of the project are received by the project, documented, reviewed, and treated if approved internally so long as they do not require a change to the project definition and plan. Modification requests to project and its project documents, which may be required though much less frequently, are considered carefully by both the project management and the appropriate external approval authority. If approved, a new version of the affected project document is produced to capture these modifications.

Some projects at Fermilab may last for many years, such as scientific experiments, but they too have a well-defined life cycle. These projects have a finite lifetime defined by their project funding arrangements, and go through similar life stages. Very long-lived experiments are usually composed of several consecutive projects, one project for each funding cycle, which share the same name for sake of maintaining a consistent identity.

The four-phase model we present for small project PM is linked to the processes described in the PMBOK to make it easier for industry literature to be leveraged by project leaders. It is intentionally simplistic and non-iterative because it is a high-level management model to gauge the progress of small projects. It is not the only possible model that might be used, of course, as many successful IT development and large-scale project management models exist. While the four-phase model should be adequate for most small projects, there may be exceptions.

If it is deemed worthwhile to do so by the project leader, other models may be used for small projects. These models are then mapped to the simple four-phase model in order to report high-level project progress. For instance, the IT-oriented project life cycle described by Garton and McCulloch [FTPM, 2004] consists of six distinct periods. One possible mapping of this would be: Planning period (Initiation, Planning phases); Design, Development, Integration, and Deployment periods (Execution phase); and Post-Deployment period (Close-out phase). Highly iterative IT development models, such as agile models [QSPM, 2002], can be mapped to the four-phase model too, despite the apparent methodology mismatch. Early design and development iterations that are used to discover and complete the list of customer deliverables and requirements could be mapped to the Planning phase. With requirements fully captured, later iterations could be mapped to the Execution phase, with planning refinement being done in each iteration cycle. The four-phase model captures the high-level features of a project life cycle in a concise format, but does not prevent other models from being used internally by a project.

Projects, Operations, Products, and Services
In industry literature, projects and operations are non-overlapping categories of work. Operations are well-defined repetitive tasks producing commonplace deliverables, such as maintaining a computing network or operating a production assembly line. They are a critical part of what the organization delivers, but they are not projects. Once a project’s goals are achieved, the project ends. Operations goals must be achieved and re-achieved repeatedly to be successful. While some aspects of management happen to be common to both, operations are best served using best practices specifically for operations, emphasizing process control and quality management.
A project also differs from a product or a service
. Products and services may stay alive as long as there is a customer demand and the resources to sustain them, evolving over time to fill niches or gain market share. In contrast, projects have a well-defined list of deliverables, milestones, and a finite lifetime. A product or service may be supported by a number of projects, and also by operations (production, quality tracking), customer relations (a problem ticket system), and marketing (presenting the product at a conference). For instance, a product might use a project to create a new release version, test it, and then deploy it [PMBOK, 2004, p. 24]. The “create and deploy a new release” project then ends, but the product (now at version N+1) continues on.
The Computing Division defines an activity to be a unit of work in the budgeting and effort reporting process. Within the CD, a “project” has referred to a collection of interrelated activities treated as a unit in status reporting, whether the collection has the characteristics of a project as described in the Introduction or not. This hides the important differences between projects, operations, and products and complicates the application of best practices. A collection of activities is a useful organizational concept, but it is not necessarily a project.
Triple Constraints

Projects are constrained by a coupled set of properties called the triple constraints: cost, time, and scope. The exact name used for each of these three properties varies from author to author, but the qualitative ideas are the same. Cost includes material resources, travel expenses, and staff effort. Time refers to the calendar schedule. Scope includes the deliverables and their requirements and/or performance levels. To manage a project, trade-offs may be made amongst these dimensions. For example, if a new feature is added to a project's deliverables (expand scope), then added staff time is required to deliver the feature (an increase in cost) or the delivery schedule may have to be delayed (an increase in time), or some combination of the two. To push up the delivery date (decrease time), fewer features may be delivered (decrease scope) or increased staff time may be applied (increased cost).

Quality

Quality has many useful definitions in business and engineering [Quality, 2007]. In this document, we consider quality in the project management context to refer to the fitness of the project deliverables to solve the problem of the customer, as judged by the customer
. Quality is the value of the completed project deliverables in the customer's eyes. A project may deliver exactly what is asked for by the customer and yet not solve the customer’s underlying problem, and thus be considered worthless by the customer. To avoid this, work to understand the customer’s fundamental problem and then determine with the customer the best solution possible within the agreed constraints. Reviewing project progress with the customer is also a way to check that the customer's needs or environment have not changed radically which might affect the value of the deliverables once completed. A high quality project solves the right problem and solves it well as judged by the customer.
Initiation Phase

During this phase, a Project Definition Document (PDD) should be prepared for review and consideration by the appropriate level of line management within the division. A PDD is essentially a project proposal, and not as the name might imply an immutable definition of the project for all time. It describes the problem to be solved, defines the boundaries for acceptable potential solutions, and proposes a particular solution or a plan to identify a solution. If not already worked out, then the detailed, formal plan to deliver the chosen solution is described later in the Project Execution Plan.
The PDD should contain the following:

1. Project Name

· The project name should be unique, easy to remember, and focus attention on the key goal(s) of the project.
2. Project Proposal Lead 
· The proposal lead is not necessarily the project leader. If not, then do say so.
3. CD Strategy Document and Tactical Plans addressed by this project 
· Each project is expected to serve at least a parent CD Tactical Plan, and each tactical plan serves at least a parent CD Strategy Document. Other tactical plans and strategy documents may be important as well and may help identify the broader set of stakeholders for this project. If there is no tactical plan to cover this project, then one will need to be created and tied to a parent CD Strategy Document.
4. Problem Statement 
· Describe the problem from the customer’s view point. Be careful not to describe the solution which the project is considering, but the fundamental root problem that is to be addressed by the project.
5. Project Description and Goals 
· Provide a clear, high-level description of the project with a list of key goals. This should be stated in a way that all team members and stakeholders can understand.
6. Project Scope 
· Define the boundaries of what is included in this project and what is not: kinds of work that can be done, personnel and/or organizations that can get involved, acceptable solution characteristics according to the key stakeholders.
7. Project Deliverables and Milestones: include a general time estimate for completion 
· Provide a high-level list of what will be delivered by the project: systems, features, functionality, documents, surveys, agreements, and so on. Define key milestones that can be used to track overall progress towards these deliverables.
8. Organizational structure 
· Include in this list or organizational break-down structure the executive sponsor(s), customer(s), project leader(s) if known, and other key stakeholders in the project. If the project is part of a larger project, then define the relationship and division of responsibilities between this with the larger project.
9. Preliminary project plan and/or summary of work 
· This can be given at whatever level of detail is readily available. At a minimum, though, key issues and major areas of work should be identified and described.
10. Estimated resource requirements: based on plan – personnel effort, M&S, and travel 
· Based on the preliminary plan, estimate the amount of personnel effort (by skills), M&S, and travel expenses that are expected to be required to complete the project.
11. Project planning process 
· Describe how the detailed project plan will be developed, resulting in the Project Execution Plan. Outline the process, the effort required, and what expenses might be incurred. For instance, if a prototype will be built to help clarify customer requirements, then this should be stated here along with the estimated effort and expense to accomplish this and steps taken to manage this planning process.
12. Supporting documentation
· Identify supporting documentation. List any web, wiki, plone sites with related information. If there are one or more parent project organizations, then include a link to their web sites.
13. Project risks, issues, and assumptions 
· Risks are events or "unknowns" that are beyond the control of the project team that will have an adverse effect either on the project or the organization. Risks are assessed based on their probability of occurrence and the cost of an occurrence.
· Issues are conditions that may constrain the project, are not described elsewhere, but should be considered in planning. 
· Assumptions are documented for tracking whether they continue to hold or not.
· This table, often called the Risk Register, is maintained throughout the lifetime of the project. It should be reviewed by the Project Manager on a regular basis.
14. Approval process and signatures 
· This is boilerplate for all project documents. The content of this list will vary between projects but the overall structure should be about the same. A sponsor with authority to authorize the expected expenditures must approve the PDD to release personnel time and/or funds. A customer or their representative must sign off on the PDD to indicate their agreement with the content and cooperation with later stages. The project leader, who may not have been involved in the writing of the PDD, must sign off on the PDD to indicate their agreement to pursue the project as described.
15. Document revision history 
· This is boilerplate for all project documents. Once a project document has been approved, creating v1 by definition, all changes are described in the revision history. All non-trivial changes to the document must be re-approved. The degree of formalism required depends on the size and visibility of the project. A small in-house project might track only major rewrites here. A larger, more public project might track all text changes to maintain trust in the integrity of agreements captured in the project document.
The depth and detail for each section should be proportionate to the size of the project. A very small project may only require a few sentences to describe its deliverables, perhaps a pre-defined feature list with only a few requirements per feature. A larger or more complex project may require a paragraph or two per section to capture the appropriate level of detail at this stage. If other groups will eventually be involved in the project, it would be prudent to gather input from them as well, even at this early stage, to leverage their expertise to help identify risks and issues. Their input should not be taken as agreement to the eventual project.

When completed, the PDD should be submitted to the appropriate level of line management or funding sponsorship for review and approval before proceeding with more detailed project planning. There is no single recipe for the approval process. The CD benefits as a whole though if you document the approval process that you use to define what processes are being used in practice in order to enable practical best practices for CD to be determined.

Once the document is completed and approved, subsequent changes to the document must be approved and tracked in the document itself in the document revision history section.

Planning Phase

The planning phase formally begins once the project proposal is approved.  The planning phase results are captured in the Project Execution Plan, which should contain the following sections:

1. Project Abstract

· An overview of how the project is organized, including a description of key roles and responsibilities.
2. Project Organization
· An overview of how the project is organized, including a description of key roles and responsibilities.

3. Baseline Project Definition

· A description of the full project scope, including a precise statement of requirements and deliverables.

4. Work Breakdown Structure (WBS)

· A hierarchical view of how the work will be subdivided and executed to accomplish project objectives and create the required deliverables.  Should contain both internal and external dependencies.

5. Project Lifecycle 
· A schedule showing the timeline for completion.  The schedule contains a sequence of tasks, with milestones and the estimated critical path.
6. Project Schedule

· A schedule showing the timeline for completion.  The schedule contains a sequence of tasks, with milestones and the estimated critical path.

7. Cost and Effort Estimate

· A summary of the estimated project cost, level of effort, and other resources required to meet project requirements.  If contingency is built into the project cost estimate, then this section should include a summary of how that contingency will be managed.

8. Technical Environment 
· Describe the technical environment of the project.
9. Configuration Management and Change Control

· A description of how requests for changes in project baseline scope or cost will be submitted, reviewed, and approved or rejected. 

10. Quality Assurance and Control

· A description of the processes and/or tests that will be used to verify that project deliverables meet requirements.  Activities may include code/system inspections and/or deliverable acceptance reviews. The quality assurance section should define precisely how the project deliverables will be judged to meet requirements.

11. Communications Plan

· A brief summary of how the project will communicate progress and performance against goals.
12. Customer Acceptance Process 
· A summary of the estimated project cost, level of effort, and other resources required to meet project requirements.  If contingency is built into the project cost estimate, then this section should include a summary of how that contingency will be managed.
13. Supporting documentation

· Identify supporting documentation. List any web, wiki, plone sites with related information. If there are one or more parent project organizations, then include a link to their web sites.
14. Risk Assessment and Management

· A summary of potential risks in meeting project deliverables and milestones, how these risks will be managed and/or mitigated, who is responsible for managing the risk.  May also contain a statement of how new risks will be managed if and when they arise. This should be a more complete and detailed Risk Register than was presented in the PDD.
15. Approval process and signatures 
· This is boilerplate for all project documents. The content of this list will vary between projects but the overall structure should be about the same. A sponsor with authority to authorize the expected expenditures must approve the PDD to release personnel time and/or funds. A customer or their representative must sign off on the PDD to indicate their agreement with the content and cooperation with later stages. The project leader, who may not have been involved in the writing of the PDD, must sign off on the PDD to indicate their agreement to pursue the project as described.
16. Document revision history 
· This is boilerplate for all project documents. Once a project document has been approved, creating v1 by definition, all changes are described in the revision history. All non-trivial changes to the document must be re-approved. The degree of formalism required depends on the size and visibility of the project. A small in-house project might track only major rewrites here. A larger, more public project might track all text changes to maintain trust in the integrity of agreements captured in the project document.

The level of detail contained in the PEP should be commensurate with the scope of the project.   It should be sufficient for the reader to understand the project scope and requirements, and the methods planned for managing the project to ensure successful completion.  

The Project Execution Plan should be submitted for approval to the level of CD line management with the authority to allocate the requested level of resources.

Execution Phase

This phase involves the actual execution of the project.  The designated project manager is responsible for monitoring and tracking work, interfacing with stakeholders, and reporting status in accordance with the Project Execution Plan.  The project budget and schedule should be updated regularly to track progress and identify areas of potential concern.  Records should be maintained as appropriate to document project performance.  Key documentation might include:

· Project status reports

· Change control requests and actions taken

· Inspection/acceptance tests and results that document conformance to requirements.

· Final system and/or deliverables documentation. 

Close-out Phase

This phase involves the process of formally terminating all activities associated with the project, handing off completed products or deliverables to others, organizing relevant documentation, and preparing a final project report. 

The final activity associated with the project should be the preparation of a final report by the project manager summarizing project performance.  The report should include a summary of actual performance against plan (in terms of cost, schedule, deliverables, and requirements met), an overall assessment of project execution, and lessons learned.  

Conclusion

Note that no specific tools are mentioned. Can use MS Project for specific tasks, like creating the WBS, or if you are interested in preparing yourself to manager medium to large projects. The benefit its use for small projects, with few resource scheduling conflicts to consider, however is modest compared to the cost

Tie the pieces together and conclude.
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Appendix A.   Templates for Project Documents

Document Template 1: Project Definition Document

This is described in the Initiation Phase section of this note. [CD DocDB link or embed a draft]

Document Template 2: Project Execution Plan

This is described in the Planning Phase section of this note. [CD DocDB link or embed a draft]

Document Template 3: Project Closure Report

This is described in the Close-Out Phase section of this note. [CD DocDB link or embed a draft]

Document Template 4: Status Report Form

This is described in the Execution Phase section. [CD DocDB link or embed a draft]

Document Template 5: Change Request Form

This is described in the Execution Phase section. [CD DocDB link or embed a draft]

� What is stated in this document for tangible products also applies to intangible services. When the term “product” or “service” are mentioned in this document, both are implied unless explicitly stated otherwise.


� This is based on the view of quality espoused by Joseph M. Juran, “fitness for use” as judged by the customer.






