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The VBA System Development Life Cycle Process Overview

A. Introduction
This manual provides guidelines for the Veterans Benefits Administration's (VBA) approach to developing and maintaining their automated systems.  VBA's goal is to provide benefits and service to America's veterans, their beneficiaries and dependents, with dignity and quality, and to do so in a timely and compassionate manner.  Due to the complexity and uniqueness of the individual benefits programs and the number of veterans that are to be served, automation plays a significant role in supporting the administration's goals and objectives.  The System Development Life Cycle (SDLC) process described within this manual is intended to ensure that our automated support systems are also developed with the highest quality not only to serve our own staff but to assist them in supporting the VBA mission.

The program sponsors and users, Regional Office (RO) representatives and the Systems Development Service (SDS) are jointly responsible for the definition, design, development, and on-going support of the automated systems that streamline our business processes and allow us to do our work quicker and more efficiently.  This SDLC process relies heavily upon the coordination and cooperation of these programs, RO, and Automated Data Processing (ADP) staffs to improve this process of implementing effective automated business solutions.  Although one organization may be designated as "primarily responsible" for completing a particular product or phase of a project, all parties are needed and encouraged to participate throughout to ensure the end product will meet the highest quality standards.  In some phases, the supporting organizational involvement will be mandatory.  In some phases of projects, products may be completed entirely by the responsible group with minimal or no support assistance required and then offered to the other for review.  It is the goal of the VBA to continually improve its development of software through staff cooperation and to provide a responsive support organization to the functional (field elements) of the Department in providing benefits to our veterans.

The Department of Veterans Affairs Central Office (VACO) is comprised of program representatives (identified as "sponsors" throughout this document) for each of the benefit programs the VA offers except for Insurance which is represented by staff at the Philadelphia Insurance Center.  These service representatives interpret legislative action for administering the programs' benefits.  Four Area Field Directors are responsible for work flow and work management processes in the ROs (geographically assigned to one specific area) when administering benefits.  To assist the program and RO elements in meeting their mission, the SDS is chartered to provide the necessary automated support services.  The SDS is comprised of a Central Office ADP management and analytical staff and is supported by three Systems Development Centers (SDCs) which are primarily responsible for the development, maintenance, and operation of the VBA's application systems.  These Centers are located in Hines, Illinois; Philadelphia, Pennsylvania; and Austin, Texas.  The VBA's desire is to deliver error free, user oriented support systems based upon business needs and requirements.  Improving the quality of our products has mandated that a set of guidelines be used in software development to ensure consistency and to provide direction to those who will be responsible for the design and implementation of the automated systems.  This document presents this process for developing systems, provides guidelines for going through the process, and offers flexibility to accommodate the many different types of projects that may be encountered.

As weaknesses are uncovered and improvements are identified and advancements in ADP technology are made, this process must be improved and modified.  To support this philosophy, two operational entities have been identified to interpret this methodology and to incorporate change, where change is necessary.  Applications Management Division IV at VACO has expanded its responsibilities to include providing guidance for using this methodology.  Their role is to offer assistance in training and understanding and to provide administrative control of products developed under this SDLC approach.  A second, and more critical element to the success of this process, is the role of an SDLC Source Group.  This panel of program and ADP representatives will solicit and review the successes and failures of projects using this methodology.  Their goal is to evaluate these guidelines, assess their effectiveness, identify needed corrective actions to the process, and formulate all revisions to this guideline.

The purpose of this overview is to familiarize the reader with the VBA SDLC process, present a high-level understanding of how it works and its components, and to discuss the importance of each of its aspects.  This manual is divided into 10 chapters to specifically address each of the nine phases of the SDLC with a separate chapter to address the role and importance of Inspections.  The individual chapters provide the guidelines to be followed by the VBA Primary Managing Analysts (PMAs), Site Managing Analysts (SMAs), and project teams when developing, modifying, or enhancing VBA systems.  A glossary of terms used in the SDLC is presented at the end of this book.

B. SDLC Phases
The VBA approach to systems development and on-going support maintenance utilizes a phased approach and is referred to as the SDLC.  The purpose of the phased approach is to provide a consistent structure in systems development and to provide a high level of quality control in that development process.  Each phase has an intended purpose and identifies specific project products to be developed and completed in that phase.  Each phase must be completed prior to commencing the next phase and phases two through seven require inspections which will formally document that a project is ready to proceed into its next phase.  Each phase has a primary responsible organization for directing and preparing the product(s) of that phase; however, other team members will assist the primary organization in preparing the phase products (i.e., developers will assist in functional requirements and program sponsors will provide assistance in preparation of the Systems Design Document).  The characteristics of the VBA SDLC phases are presented below with the primary organizational element identified for each phase:

B.1.
Phase 1 - Project Initiation - Sponsor/User

Phase Products - Project Initiation Request (PIR)

B.2.
Phase 2 - Functional Requirements Definition - Sponsor/User
Phase Products - Functional Requirements Document (FRD)

** Functional Requirements Inspection **

B.3.
Phase 3 - Design Concept - SDS Designer
Phase Products - Design Concept Document (DCD)

** Design Concept Inspection **
B.4.
Phase 4 - System Design - SDS Designer, Sponsor/User for UAC

Phase Products - System Design Document (SDD)

  - User Acceptance Criteria (UAC)

** System Design Inspection **

B.5.
Phase 5 - Technical Design - SDS Designer, SQ&C for STP

Phase Products - Technical Design Document (TDD)

  - System Test Plan (STP)

** Technical Design Inspection **

** System Test Plan Inspection **

B.6.
Phase 6 - Software Build - SDS Developer, SQ&C For VTP
Phase Products - Developed Software Code

  - Unit Test Plan (UTP)

  - Integration Test Plan (ITP)

  - Validation Test Plan (VTP)

** Software Build Inspection **

B.7.
Phase 7 - System Testing and Acceptance - SQ&C, Sponsor/User
Phase Products - Tested Software


  - Systems Acceptance Report (SAR)

** System Acceptance Inspection **

B.8.
Phase 8 - Implementation - All
Phase Products - Production System

B.9.
Phase 9 - Operations - All
Phase Products - Post-Implementation Evaluation (PIE) Report

There are nine phases, seven inspections, and a post-implementation review in the VBA SDLC process.  A pictorial representation of the SDLC process is shown in Exhibit 1.  Taking a project through the SDLC process is a team effort of sponsors, users, designers, developers, and testers.  In particular, the first four phases (through System Design) will require a close working relationship of the functional sponsor, the system's designers/developers, and the Software Quality and Control (SQ&C) staff.  New system development and major (extensive) modifications to systems require significant participation of sponsors, users, and ADP personnel to complete a project through its design phase.  Minor modifications to existing systems will also follow this SDLC process but the participation level of the team members in support of the primary organization may be less involved.  Even though the primary organization may be able to complete a phase deliverable with minimal, or no assistance, team representatives must concur in the inspection of the products of the project.  Exhibit 1 also indicates the primary group responsible for a phase; however, any, or all, parties identified in this document may be collaterally responsible to assist the primary group in completing a phase or deliverable.

As examples, the PMA will work closely with the submitting organization (sponsor or user) to review the contents of a Project Initiation Request (PIR) and, in some cases, may accept the PIR as the statement of functional requirements without assembling an inspection team.  If clarification can be added to the PIR to make it acceptable, the PMA and the sponsor/user may agree and make any necessary revisions or additions.  If the request does not indicate a change to the functional requirements or is complete enough in its description, the PMA may use this as a basis not to have a formal Functional Requirements Inspection.  However, the PMA must complete the Functional Requirements Document (FRD) Checklist for the PIR and sign an Inspection Summary Report before proceeding onto the next phase.  Though it may not be necessary to assemble the inspection team, the PMA may wish to talk to others, particularly an SMA, and coordinate with the SQ&C staff, or the project sponsor, prior to completing the checklist and inspection independently by him/her.  In this situation if requirements were involved, the PMA and Project Team will be responsible for updating the FRD or packaging the PIR with other PIRs to ensure an FRD is maintained for the system.  Also, during systems design, sponsors will take an active role in supporting the ADP staff in completing this phase to include, but not be limited to, the design and review of screens, reports, messages, clarifying software logic, etc.  The SDLC does indicate that certain phases are the responsibility of a particular organization but developing quality ADP business solutions is everyone's responsibility.

Each phase is associated with defined phase deliverables and inspections to ensure that critical phase deliverables are judged acceptable by an inspection team prior to proceeding to the activities of the next SDLC phase.  Phase Inspections are mandatory; however, the extent to which they are conducted, and the involvement of staff, may differ depending upon the circumstances of each particular project.  Inspections are intended to confirm team consensus on project progress.  Informal inspections, or walkthroughs, are also encouraged throughout a phase as a product is being developed.  The informal reviews build team confidence that the product is progressing satisfactorily and accurately and will ultimately minimize the amount of time that has to be spent in the formal inspection as staff will be familiar with the contents of the document as it is being developed.

Even though the SDLC provides flexibility, a project will not be permitted to go from start to finish without a formal inspection.  Depending upon the extent or complexity of the PIR, the PMA and Project Team must determine where the first formal inspection must take place.  Also, if the design is previously established and other alternatives do not have to be considered, the PMA and Project Team may decide to accelerate the Design Concept Phase and conduct the concept inspection using the checklist.  Once again, if the PMA and Project Team use this option, they must still complete the Design Concepts Document Checklist and Inspection Summary Report prior to beginning the System Design Phase.  Regardless of project scope or complexity, the project must have a formal Inspection following the System Design Phase.  Once the inspection is identified as a formal full team inspection, all remaining formal inspections must be performed at the conclusion of each subsequent phase.

Approved phase deliverables serve as project and system baselines.  Baselines are defined at various points in the development process and establish a precedent for work in subsequent phases.  Problems encountered during an inspection or at any point in the SDLC process are handled using the Action Report which is discussed in Chapter 10 of this guideline.

The intent of this SDLC process is not to burden the development life cycle but to improve the results of a development activity and to reduce the amount of time required for system maintenance.  Post implementation revisions are often experienced when time for ensuring quality at the beginning, and throughout, a project is not permitted.

C. Applying the SDLC

C.1.
Guidelines

This manual is an instructional aid to those who will be involved in defining, designing, developing, and implementing VBA's application systems.  It is a guideline; not a textbook with exact instructions for how every project and every system should be managed and developed.  This manual presents an approved approach to developing and maintaining systems which must be tempered with the reality of the project and the status of systems that may have been developed prior to the issuance of this guideline.  The guideline is much easier to adopt and follow when performing new systems development and performing maintenance on systems originally developed under the SDLC.  However, maintenance of existing systems and the lack of precise SDLC documentation do not obviate the use of this guideline when these types of maintenance projects are undertaken.  Each and every project is to comply with the SDLC and apply these guidelines as they suit each of the projects.  The remainder of this subsection will identify many of the key aspects of the SDLC so that the guideline may be better understood and applied to deliver error-free software.

C.2.
SDLC Documentation

Throughout this guideline reference will be made to certain types of system documentation.  Within this guideline these products have been given names; such as, the Functional Requirements Document (FRD), the System Design Document (SDD), and the System Test Plan (STP).  Each of the documents has an accompanying outline of what each document should contain.  The actual title of the document and the internal outline of the suggested document are not what is important as much as what that type of document has to convey.  Systems that have been produced using other guidelines (i.e., SDM70, DOD 7935.17M, etc.) may be compliant with the information being requested by this SDLC guideline.  Therefore, project teams should not concentrate so much on the numbering scheme of the document or the sequence in which the information may be presented but rather, judge the documentation upon its content and accuracy with regard to its purpose in the SDLC.  When no documentation exists, this guideline provides a sample outline and the types of information that should be provided.  The outlines are valuable to assess non-SDLC manuals to determine if that document has expressed everything it needs, regardless of format.  In some cases, based upon how existing documentation may have been prepared, those documents may provide all the information that is needed to make the system documentation complete.  Within this guideline, when references are made to specific SDLC documents (i.e., FRD, SDD, etc.), the project, as an example, should be examining and working from requirements documents and design documents regardless of the format of that document.
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C.3.
Project Team

The SDLC concept employs the use of a Project Team to staff and support the delivery of an ADP project.  The Project Team is responsible for delivering the requested services and ensuring that the SDLC has been adequately applied to the particular project.  The Project Team may be small, a sponsor, an SQ&C representative, and an analyst, or quite large, composed of many team members representing many organizations.  The Project Team may even change its composition of members as the project proceeds through its life cycle.  For most projects, the Project Team will be composed of a sponsor, a Primary Managing Analyst (PMA), a Site Managing Analyst (SMA), and a Software Quality and Control (SQ&C) representative.  Other users, analysts, programmers, and auditors may be assigned based upon the size and complexity of the project or the particular phase of the project.  Normally, the Project Team composition will begin with just a few members, then, as the project proceeds through its life cycle, additional staff is added to the project.  A brief statement is provided on each of the key members of the Project Team describing their role within the SDLC of a project.

a. Sponsor

This individual represents the policy and business aspects of the VBA.  Normally, this person is assigned to the VA Central Office (VACO); however, for Debt Management, the person could be at the St. Paul Debt Management Center or from Philadelphia if representing the Insurance benefit program.  For a project, there could be more than one sponsor representative from an organization or even several sponsors from different organizations.  Sponsors represent users in the Regional Offices and provide direction and interpretation to congressionally-mandated benefit programs.  Their role is to provide clear and exact statements of the needs and requirements for an ADP project.  The sponsor(s) will work closely with the System Development Service (SDS) staff to ensure requirements statements accurately reflect their need and the design will provide the capabilities they require.  Sponsors will be heavily involved in the earlier phases prior to program design and development and assist in the testing and certification of the end product prior to implementation.

b. Primary Managing Analyst (PMA)

For every project entering the SDLC process, a PMA is designated.  This individual is assigned when the SDS begins work on a project which could be a new system development, a maintenance project, or even possibly responding to a production problem which requires development and documentation action.  Except for Insurance which will usually be staffed entirely by the Philadelphia Development Center, the PMA will normally be assigned from one of the VACO SDS divisions.  However, based upon availability of resource and workload, PMAs could be assigned from any Development Center.  The PMA has overall responsibility for the project through its completion.  The PMA provides coordination, planning, management reporting, and project management of the project as it progresses through its life cycle.  The PMA may also function as a requirements or design analyst or be involved in the actual development of SDLC products or software.  The PMA should be a participant in the Inspections that are conducted for the project and coordinate with his/her immediate supervisor regarding staffing issues, project progress, and problems.  Based upon the nature of the project, the PMA should ensure an SMA is also assigned to the project, if applicable.  As the manager of the project, the PMA must be aware of project status and progress at all times and establish a good appreciation of the project by involving and consulting with the project sponsor.

c. Site Managing Analyst (SMA)

Because the VBA's large staff of application designers and developers is located in the three Development Centers, projects will often be supported by staff that is not co-located.  Although the PMA will usually be located at VACO, a considerable number of resources and expertise will be required from the Development Centers.  Therefore, for those projects where Development Center staff will be required, a Site Managing Analyst (SMA) will also be designated for the project.  This individual will manage those activities and resources that are assigned to the project from the Development Center.  The SMA works closely with the PMA to ensure that these two managing analysts have full control and understanding of the project status, issues, resources, and schedule.  Although the PMA is the individual assigned as the SDS's manager for the project, the SMA will hold collateral responsibility for ensuring the accuracy and timeliness of the project.  Although the PMA is appointed at the beginning of the project, the SMA will be designated as the project may dictate.  In many cases, the SMA will be involved from the very beginning because of the scope of the project or the resource requirements.  In other projects, the SMA may become more active as the project moves through its phases.  Identifying the SMA and the role the SMA and Development Center will have in the project should occur as early as possible in the life cycle.  If the earlier phases of a project will be performed by VACO staff, the SMA should be designated and involved and kept apprised of project progress if the Development Center staff will be involved in later phases.  The PMA and SMA should be viewed as "peers" of each other for the purposes of planning, managing, staffing, and delivering quality software products.  However, the PMA is directly responsible to the VACO Division chief and 20M management for the status and progress and should therefore be involved in, or informed of, all SMA directed, Development Center activities on the project.

d. Software Quality and Control (SQ&C)

SQ&C should be involved in all ADP software projects.  Their role is to ensure the product produced will meet standards, policy, functional needs, and design criteria.  Although Phase 7, Systems Test and Acceptance, is totally focused upon SQ&C's role of certifying the product, their involvement as a member of the project team should begin as early as possible, if nothing more than to just participate in Inspections and become familiar with the project.  Based upon the size and complexity of the project, the SQ&C role could become more active in areas other than Inspections, Test Plans, and the certification process.

Forming the initial Project Team and then later expanding that team is a critical step in the management of the project.  The PMA, upon assignment of a project, must quickly determine the scope of the effort and the approach that should be taken for the project.  This may involve the immediate assignment of an SMA and other specialized resources.  Using the SDLC Task Checklist (see C.7), the PMA, and possibly the SMA, should determine where the submitted PIR will require a full Phase effort.  In some cases, requirements may not be involved and only a design change is necessary.  In these cases, the Functional Requirements and Design Concept phases may not be impacted, possibly not even the System Design Phase.  Analyzing the PIR, assessing the current system status, and planning the strategy for the project are basic to the creation of the Project Plan.  The SDLC Task Checklist is used by the PMA and Project Team to formulate how the project will proceed through the SDLC and the documents that may be involved in maintenance and enhancement type projects.  Thinking through the sponsor's request will assist the PMA in identifying necessary team members and identifying the approach to the project (i.e., review early Phase documents to ascertain if they have been impacted, so a decision regarding the necessity of staffing to develop or modify them can be made).

The Project Team, under the management and leadership of the PMA and SMA, will be responsible for ensuring the project complies with the intent and guidelines of this SDLC manual and for managing and controlling the production and storage of all project and system documentation.  Judgments and decisions will have to be made throughout the life cycle of a project.  Projects vary in nature and the managing analysts will have flexibility in how this guideline is to be interpreted or adapted for their particular project.  This does not provide the Project Team the opportunity to ignore the SDLC for their project but rather how the SDLC can best work for their project in delivering a quality product.

As a special note, systems and projects that may have an effect upon any of the financial systems would require the PMA to ensure that a representative of Finance be made available as a Project Team member.  Because of this recent VA policy to have Finance approval on systems affecting financial processing, Project Teams should be alert to financial implications and solicit Finance participation in the project.  As a reminder of this policy, several SDLC forms have included signature blocks for the Finance representative, if applicable to the project.

C.4.
Project Planning and Scheduling

The use of a flexible SDLC process provides the VBA with a methodology for software development which can be tailored to the project's needs.  Depending on project complexity, the amount of detail performed in each SDLC phase (and the associated deliverables) can vary.  Depending upon the sponsor's needs expressed in the PIR, commitment of resources and a target date will be established to complete the functional requirements definition (Phase 2).  It should be noted here that one PIR can often impact more than one application system; and therefore, impact more than one FRD.  In this situation, both systems would have to be examined/changed and the SDLC development process for this project could involve parallel paths (two application systems going through the SDLC process together).

The preparation of a comprehensive project schedule will be prepared by the PMA and the SMA, when assigned, with the sponsor's concerns solicited and considered.  The plan will reflect a managerial overview of the entire project and the VBA Project Team's commitment to specified target dates and resource schedules to complete Phase 2, then Phases 3 and 4, and finally, for Phase 5 through Implementation.  Only after the first four phases of a project have been completed can any reasonable attempt be made to estimate the overall project completion time period.  Therefore, these dates must be negotiated between the program and ADP groups to ensure that mission and resource needs have been carefully considered prior to announcing project milestones.

Completion of functional requirements is critical to any project.  In some cases, this may be a relatively short process involving only minor discussions and clarification of information originally presented in the PIR.  In other cases, a more extended analysis may be required.  Collection of additional information related to requirements may warrant a detailed SDLC Phase 2, Functional Requirements Definition, work effort.  After receipt of the PIR and an initial evaluation, an agreement must be made by the submitting organization (sponsor/user) and the SDS Project Team members regarding any additional activities which are required to finalize requirements.  A plan (i.e., resources, time frames) for finalizing user requirements must then be made that is acceptable to both the developer and the sponsor/user.

The importance of project scheduling is to make a commitment in time for when deliverables and milestones are to be completed.  The inherent danger with project scheduling is that if a commitment is made too early in the project's SDLC process (without a clear definition of the requirements or the known availability of resources required), a weakening of confidence in the scheduling process will occur when dates are missed.

The Project Plan is the end product of an iterative project planning process and is the primary instrument used to identify project direction and to monitor the progress on project tasks.  The Project Plan is prepared by the PMA with input from other team members, discussed and negotiated with functional sponsors, and reviewed/updated at the end of each phase after the Phase Inspection.  This Project Plan is subject to SDS and program management review and approval and will follow the SDS guidelines for format and content.  This Project Plan will include a Project Schedule and Resource Plan (PSRP) and address the establishment of target dates and resource requirements.  An example of a PSRP is provided in Exhibit 2.  Once the plan is approved, and on subsequent revisions/updates, the Project Plan will also be forwarded to the affected functional area's management.

Initial efforts to develop the Project Schedule and Resource Plan will begin during SDLC Phase 1, Project Initiation.  Planning schedules will continually be revised until the Project Plan is fully documented and approved in SDLC Phase 4, System Design.  It is obvious that circumstances can impact estimates.  Some of the factors beyond the Project Team's control would include:

· Changes in a project's scope
· External dependencies (vendor supplied hardware, software, delivery dates, etc.)
· Changes in project priorities
· Critical staff turnover
· Staff illness
· Government legislation
Reviews and revisions to project schedules are done primarily at the end of a phase and prior to commitments to the next phase.  Estimates should be iterative.  During development efforts, the project scope may change and necessitate revisions to prior estimates.  As milestones are reached in the development effort, more knowledge is gained and more accurate estimates of future milestones are possible.  As a result, estimates should be revised when the project scope has changed or more information provides better insight.  Near-term estimates are more reliable than estimates in the future.  The VBA strategy for resource scheduling and establishment of target dates will be based upon continuous review of the Project Schedule and Resource Plan by the PMA, SMA, and the project's sponsor.  Changes to the schedule will be explained and made available to all involved parties as soon as scheduled dates are revised.

Estimating Methods

The PMA is responsible for ensuring project plans and project assignments are developed.  In the discharge of these responsibilities, the PMA may prepare initial estimates with consultation with the appropriate SDC for agreement on allocation of resources needed to establish and meet schedules.  Estimates can be based on any of the following methods:

· Similarity to a previous work effort

· An average of past work efforts
· By decree (dates controlled by law)
· An estimate based upon professional experience
· Percentage factoring of constituent components
· Pre-determined results

During SDLC Phase 1, Project Initiation, the sponsor/user will generate and submit a PIR.  The PIR will provide an initial statement of the project's requirements.  Review of the PIR and discussions between the requester and the assigned PMA and other Team members are intended to gather sufficient detail to begin development of the project's plan.

To Assist In Project Planning:
a. Identify the units of work.

List the major milestones and deliverables as checkpoints.  During this process, the following items will be identified:

1) Project activities, deliverables, and products

2) Project inspections

3) Products and services to be provided by outside vendors

b. Assign calendar dates to the units of work which involves the following:

1) Order (sequence) the units of work

2) Define the interrelationships between tasks

3) Produce a project activity network chart

4) Identify the critical path

5) Identify progress checkpoints

c. Determine the resource and skill levels necessary for execution of each unit of work:

1) Determine project resource requirements

2) Consider resource availability (internal and external)

3) Consider productivity factors; such as, use of automated tools; work environment; computer system; availability for development; competing projects; and project priority within the context of the entire workload of the development staff.

d. Commit personnel to specific work tasks
The result of scheduling and allocation is the definition of who will be doing what and when they will be required to complete it.  Many of the planning variables such as time, cost, task flows, team composition, and assignments are subject to continual change during the planning process.  Project Management tools may be available to provide a useful source of automation for project planning and scheduling.  These automated tools enable managers to obtain up-to-date information on scheduling and task status.  However, there is a trade-off in benefits versus the cost of investment in maintaining the information in the tool.  These Project Management products require a commitment of staff resources and time to maintain required scheduling and resource data.  Unless the proper commitment to data maintenance is made, the usefulness of the tool becomes greatly diminished.  Therefore, some projects may require extensive use of a project management tool while others may not.

C.5.
General Information

The SDLC Guidelines are organized with each Phase as an individual chapter, with an additional chapter which provides specific guidance for inspections.  Several issues need to be presented here as they do not specifically relate to a particular phase or SDLC product.  These are clarifications of issues common to the VBA environment and require special attention when applying the SDLC.
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C.5.1.
Security Considerations

The Office of Management and Budget Circular A-130, Management of Federal Information Resources, requires that internal control and security objectives be stated as design specifications and approved by management before development (programming) of the application system can begin.  Such security specifications consist of internal controls selected to provide for the confidentiality, integrity (accuracy, completeness, and authorization), and/or availability of the system and its information assets.  More importantly, in order to fulfill our stated mission, security specifications must be incorporated into systems design from the earliest phases of the development life cycle to ensure prompt, accurate, discreet and trusted services.

The primary organizations that should be involved in the controls identification and evaluation process are the program sponsor and end user, the SDS analysts and designers, SQ&C, and the Quality Assurance, Security, and Contingency Planning Division.  An adequate system of controls absolutely requires the combined efforts of each of these participants.  To achieve this end, each of these representatives must have the responsibility of ensuring that the protection needs of the application under development are understood and documented.  The Quality Assurance, Security, and Contingency Planning Division has developed the VBA Application Development Risk Assessment Guidelines which includes direction for conducting a Sensitivity/Critical Assessment and Risk Analysis and for stressing that proper internal controls are specified during the Project Initiation and Functional Requirements Definition Phases.  The SDS system designers contribute expertise in the area of technical controls during the Design Concept and System Design Phases; the program sponsors and end users contribute in the area of logical controls, as they have the best understanding of how the new system is intended to work.  They will be sensitive to the protection needs (i.e., sensitivity and criticality) of the new system and the information assets.  The security Division can supply specific inputs regarding the controls needed to meet any legal or statutory requirements as well as provide expertise to the Project Team on security specifications standards and their own perspective on logical and technical controls.

C.5.2.
Emergency and "Rush" Projects

The SDLC is founded upon defining a standard, methodical approach toward developing ADP systems.  In the normal daily operation of most projects, they will enter the SDLC, follow the guidelines and formats for products and proceed through a normal, sequentially phased project development cycle.  However, based upon experience, the SDS has received requests from sponsors that have often been identified as "emergency" and "rush" projects.  The SDLC makes a distinction between these terms and provides flexibility in dealing with them.

Emergency projects are associated to production problems that require immediate action.  Usually these are reported using the Production Misprocessing Report (PMR).  The corrective action is defined to include modifications or revisions and not just necessarily software "bugs".  The term "emergency" identifies that the sponsor/user/veteran is being severely impacted by the current state of the system.  As quickly as possible, the system must be restored or modified to be in a full and accurate processing condition.  The basic phases of the SDLC are still followed (i.e., requirements, design, development, testing, and implementation).  However, because of the emergency situation, the project may be temporarily excused from completing all the documentation requirements as the project proceeds through its phases.  Inspections may not be formal as documentation may not be done.  However, peer reviews must still occur to ensure the action to be taken is correct, even though these may be discussions where concurrence on requirements and design may be done verbally.  The action may be a temporary solution because of the magnitude of the problem or enhancement.  Testing will not normally be as extensive (full regression and/or linkage testing may be omitted).  However, once the emergency situation has been corrected, revisiting the SDLC process is necessary.  System documentation must be updated, inspections should take place, full and exhaustive testing should be conducted, etc.  In addition, revisiting the SDLC provides the Project Team the opportunity to re-assess the problem and how it was corrected.  If a temporary "fix" was made, following the SDLC process may surface a better or more effective permanent solution.
On the other hand, "rush" projects indicate there is a sense of urgency and priority to completing the project, but the normal SDLC process is followed.  Because there is a "rush" to complete the effort, there is more opportunity to overlook items and make mistakes and therefore, all more the reason for applying the SDLC guideline which is geared toward ensuring quality of the end-product.  "Rush" projects will normally be addressed by shifting priorities and resources on projects.  These types of projects may consider phased-in capabilities to meet needs in a timely fashion (limiting original project capabilities and then upgrading with new releases as they can be developed).  "Rush" projects do not provide the Project Team the flexibility to ignore the SDLC guidelines but rather suggest a different management approach as to how the project will proceed through the SDLC phases.

C.5.3.
Configuration Management and Baselines

Configuration management is the process, policies, and procedures for controlling and updating baselined products.  The SDLC talks of baselines and indicates that SDLC documents are baselined products.  The application software, when certified and operational is also a baselined product.  There is a distinction between the documents that are produced under the SDLC and their baselined meaning.  Certain documents are full and complete compliments to the system being developed and maintained.  These documents are baselines for the production software.  The Functional Requirements Document (FRD), the System Design Document (SDD), and the Technical Design Document (TDD) are baselines that should exactly match the production software in existence or being developed.  The other SDLC documents, Design Concept Document (DCD), System Test Plan (STP), the other test plans (UTP, ITP, and VTP), and the User Acceptance Criteria (UAC) are baselines as well but only to that particular project under which they were developed.  A system's FRD, SDD, and TDD are always updated or replaced as subsequent maintenance projects are undertaken against a system.  The others are unique to the project and may be created by updating an existing one or developing one unique for the project.  Although the SDLC does not provide the VBA's Configuration Management policy, the PMA, with the assistance of the SMA and the other Project Team members, is responsible for identifying, controlling, and updating baselines to be consistent with projects and system releases.  Project Team members must have access to, and be provided, the existing baselined products for a project and system.

C.5.4.
Local Projects and Operational Fixes

With the large percentage of software development and daily support being performed by the System Development Center staff, the VBA has recognized the need for a category of work classified as local (to the SDC) projects.  The SDLC provides flexibility to permit the continuation of that necessary type of work (work needed but not specified by the submission of a PIR).  There are many reasons for the use of the local project and the waiver of complying with the SDLC (all phases, documents, and inspections).  Local projects are not entered into the Project Control Log or assigned a Central Office PMA, do not follow SDLC guidelines, and are not closely monitored by VBA Central Office.  However, there are criteria for determining whether or not a local project should be permitted for doing a particular type of system work.  With the introduction of the SDLC, the criteria is important as some projects that used to be done as "local" projects may no longer be permitted but would require full compliance with this guideline.  If a project does not affect the system baselined documents (i.e., the FRD, SDD, or TDD), the project may be done as a "local" project, otherwise, a PIR should be prepared and submitted and the SDLC process should be applied to the project.

Operational fixes take on a similar definition as a local project.  There may be other supporting type manuals produced for a system that are not specified within this SDLC guideline.  Maintenance Manuals, Operation Guides, and User Manuals are examples of other supporting documentation.  In addition, application software may require Job Control Language (JCL), procedure language, or scripts which are part of the system but are not covered within any SDLC documentation.  When changes or corrections are made to these types of system support items, reviews and testing are required; however, they will not be handled in strict compliance with the SDLC unless the system baselines would also be affected (i.e., FRD, SDD, or TDD).

C.5.5.
Off-The-Shelf Software

Some projects may include off-the-shelf software as part of the integrated solution.  In other cases, off-the-shelf software may be the total solution for the requirements of the project.  Handling off-the-shelf software within the SDLC process requires a slight deviation in applying the guidelines.  For the purposes of clarifying off-the-shelf situations and how they differ, the SDLC recognizes two types.  The first category is application software.  These are packages that have been developed for specific business needs; such as: accounting, personnel systems, project management software, and any number of other business related software.  The second group is identified as operating system software which is usually procured from the vendor that is providing the hardware.  This group is defined to be more in the framework of support software rather than specifically addressing an operational business need.  The second group would include the operating system which must manage the resources of the hardware and control the workload that is placed upon it and other utilities; such as, disk management utilities, communication software, emulators, etc.  Software such as word processing and spreadsheets could fall into either category but probably match better as operating system software.  In either group, requirements must be identified prior to the procurement action.

Software in the first category (application) would normally be identified as an option in the Design Concept Phase of a project.  This means that a normal SDLC life cycle is being followed, sponsors have identified their requirements, and off-the-shelf software was recognized as an alternative (total or partial) solution within the DCD for the project.  If off-the-shelf software is to be procured, the SDD and TDD would not be prepared or updated to include the specific design characteristics of the off-the-shelf component.  Vendor provided documentation will replace the SDLC design documentation requirements for the software.  Under the procurement action, there may have already been a live test demonstration.  However, the Project Team must assess the requirements of the project, the requirements stated in the acquisition document, the acquisition test and acceptance phase and then determine, with the assistance of SQ&C, whether the SDLC Phase 7 Systems Test and Acceptance will be required.  If Phase 7 is necessary, an STP and VTP should be developed.  Understanding the product and the vendor's documentation of the product will provide the basis for the testing phase in lieu of the SDD.  SQ&C should also use the FRD and be aware of the DCD decisions and the acquisition process that had already occurred when testing against functional requirements.

Software in the second category (operating software) does not follow the SDLC process.  An acquisition has occurred which was documented in other than SDLC form.  This software was not developed under SDLC but may be tested using SDLC test plan formats and Phase 7 testing and acceptance prior to implementing the software.  Normally, projects of this type do not fall under the System Development Service responsibility.  If such a project is assigned to the SDS, the PMA should recognize that the SDLC process may have little or no influence when performing the project.

C.6.
Managing and Changing the SDLC Guidelines

Guidelines are provided to assist people in performing a certain task.  This guideline is provided to assist users and software designers and developers produce high-quality software systems.  As guidelines are used and other circumstances change in the environment, guidelines may require revision.  The following sub-paragraphs identify supporting elements to this SDLC guideline and the role each has in making the SDLC process and the guideline work best to meet the VBA's goals.

C.6.1.
Applications Management Division IV

This Division reports to the Director, Systems Development Service, and as such, has been assigned the additional responsibilities to ensure successful implementation and use of the SDLC process.  In this capacity, that Division has these specific SDLC responsibilities:

· Provide implementation support for the SDS SDLC guidelines and process

· Coordinate with the SDLC Source Group to quickly resolve and respond to changes needed in the SDLC or to provide clarification on the use of the SDLC guideline

· Provide support and coordination in the use of the Project Control Log and the identification and implementation of changes necessary to support the SDLC

· Prepare supplemental guidelines and procedures to support configuration management in the SDLC process

· Collect and distribute Lessons Learned Reports to appropriate VBA elements

· Coordinate and support any SDLC automation support project

· Coordinate and support any implementation of a project management software package

· Develop acquisition packages for follow-on SDLC support tasks

· Research software metrics techniques and prepare recommendations for consideration to be incorporated into the SDLC guidelines

· Support and coordinate modifications to the SDLC guideline to incorporate information engineering techniques under Modernization

C.6.2.
SDLC Source Group

This group of VBA representatives will be the decision-making body for revisions and updates to this SDLC guideline manual.  They will work closely with, and be dependent upon, the efforts of the Application Management Division IV staff in collecting, coordinating, and submitting requested revisions to this guideline.  This group will be composed of representatives from the functional business areas, the SDS, and the SDCs.  Assignment to the group is temporary and is in addition to that individual's current position, role, and responsibilities.  The group will function as a committee, meeting on a periodic basis, to review problems and suggestions regarding the SDLC process and this guideline.  The results of their decisions will be implemented by the Applications Management Division IV staff.

C.6.3.
SDLC Evaluation Report

There is no better way to improve a guideline than to use it, experience it, and then determine where improvements could be made.  Project Teams, which are staffed by a cross-section of personnel who represent all organizations, will have the first-hand experience in using the guideline.  Based upon their use of the guideline, suggestions should be identified for making the product clearer or easier to use.  The SDLC Evaluation Report is the suggested means by which to document findings and recommendations for the SDLC Source Group.  The form can be used at any time, by anybody, to report any number of suggestions or ideas.  It is best to document an idea or problem as it occurs so that the recollection of all the facts and issues are fresh.  The form can be prepared by the Project Team as a whole or as an individual's thoughts without team consensus or acknowledgement.  The form should be used to evaluate the SDLC process and this guideline, not for assessing project technical issues.  The report should be submitted to Application Management Division IV who, in turn, will take the action necessary to forward it to the SDLC Source Group.  Approved changes to the SDLC will then be reflected through updates issued to this guideline.

C.6.4.
Lessons Learned Report

Similar to the SDLC Evaluation Report, Project Teams may identify lessons they learned when taking their project through the SDLC process.  These items are technical or management oriented rather than toward the guidelines under which the project was operating.  The Lessons Learned Report is the SDLC suggested form used to report this type of information.  The items reflected on this report should be of significance to other Project Teams as they perform similar efforts or move into new phases of a project where previous experience and knowledge could prevent them from having to learn the lessons the hard way.  Similar to the SDLC Evaluation Report, Lessons Learned should be documented as quickly as possible after the learning process while the issue is fresh.  It too can be prepared and submitted at any time, by any person.  A copy of the report should be filed in the project's file folder with the original being forwarded to Applications Management Division IV.  Applications Management Division IV can then ensure full distribution to the VBA.

C.7.
SDLC Task Checklist

This particular checklist is for assisting the PMA and Project Team in identifying and planning the SDLC process activities for their particular project.  It is not a Project Plan but will assist in the early planning phases of a project to identify the SDLC activities, those that the project should be concerned with, and the sequence in how the project should proceed.  The checklist is just a helpful reminder (in a single page presentation) of the SDLC process.  It can be used throughout the project as a status sheet, and for those projects not requiring detailed project plans, the plan for completing the effort.

C.8.
Management Reviews for Issues Outside of Project Team

The resolution of some project issues may require consideration outside the Project Team's realm of authority, control, or responsibility.  Consultation and direction by VBA management (typically, first line supervisors above the Project Team level, or higher, if necessary) will be required for these issues.  Issues that may result in review by VBA management can include the following:

· Project prioritization
· Reassignment of project resources
· Rescheduling of project milestones and due dates
· Changes in project budgeting
· Rejected phase deliverables during the SDLC process

· Team conflicts and friction affecting project completion
Upon acceptance of SDLC phase deliverables by the inspection process, the Project Team will normally continue by initiating activities in the next sequential SDLC phase.  In most instances of rejection of an SDLC product, the PMA will continue team efforts to make the product acceptable and schedule another inspection.  If necessary, based upon the circumstances of the rejection or the criticality of the project, the Inspection Summary Report (see Chapter 10 - Inspections) will be sent to VBA management with a request for a project review and a recommended course of action.

VBA management will review the Inspection Summary Report to determine the criticality of the rejection and the project to determine if other action should be taken.  VBA management will evaluate all aspects of the project (i.e., schedule, budget, allocated resources, project priority, etc.) including the rejection of phase deliverables and/or team conflicts impacting schedule completion.  Decisions regarding when and how to proceed with the development effort will be made by VBA management after review of the Inspection Summary Report and the project.
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C.9.
Systems Impacting Financial Systems

Systems which interface or otherwise impact VA financial management systems must satisfy the internal control requirements outlined in financial management's "Internal Control and Security Review Guide".  In addition, these systems must have the written concurrence of the Chief Financial Officer (CFO) and Deputy CFO before implementing into production.

D. Organization of the Manual
The remainder of this manual is structured according to the phased SDLC process.  Chapters 1 through 9 discuss each phase individually and provide guidelines in preparing the products that are required within that phase.  Chapter 10 is fully dedicated to the Inspection process that is instilled throughout the SDLC process but also addresses each of the inspections uniquely.  Inspections are the controlling process to ensure quality in the SDLC process and therefore warrant their own special chapter.  A Glossary of terms used throughout this document is provided at the end of this Guideline.

1. Phase 1 - Project Initiation
1.1. Purpose

The Project Initiation Phase is the first step in identifying a project for Systems Development Service (SDS) action.  It will usually originate with a functional or program element's statement of a need for an Automated Data Processing (ADP) service.  On occasion, it may even be an SDS statement of a project need to improve or restructure one of its own production systems.  The Primary Managing Analyst (PMA) should inform impacted functional organizations of the scope and purpose of SDS submitted projects.  In either case, the result of the phase is the completion and submission of the Project Initiation Request (PIR) by the requesting organization and the subsequent acceptance by the SDS.

The PIR will be prepared primarily by a sponsor organization to notify the SDS of a new system requirement, a modification or change to a requirement, or an enhancement (additional requirement) to an existing system.  PIRs can also be used to request design changes against existing systems (i.e., add an element to a screen, change an edit).  PIRs will not be used to request an emergency fix or corrections to rectify a software deficiency ("bug").  

This phase initiates the System Development Life Cycle (SDLC) process for a particular project.  The PIR will enable the submitting organization to document the need for a support effort, provide background substantiating the request and identify critical dates, if any, and to assess the benefits to be derived and/or the problems that would ensue if the request were not implemented.  Sufficient information should be supplied so that the assigned project team is able to properly analyze the request and determine the organization's potential for responding to this request given the current and planned workload.  Acceptance of the PIR as a full statement of the users' functional needs, in lieu of the Functional Requirements Document (FRD), is the project team's responsibility.  This can be accomplished by having the PIR examined using the FRD Checklist (see Chapter 2 - Functional Requirements Definition).  The PMA, soliciting project team comments, may consult with the functional sponsor to revise the PIR to make it clearly acceptable.

The Project Initiation Phase is relatively short and straight forward but can introduce a project that will be quite complex to complete, depending upon the magnitude and/or impact of the request.  Interface between the submitting organization and the project team may be required during preparation of the PIR, again depending upon the complexity of the requirement(s).  If properly prepared, the PIR will establish an entrance into the SDLC process, enabling both the submitting organization and developers to proceed through the development process in an orderly, well-structured manner.  Projects will vary in size, scope, complexity, and impact.  Consequently, projects will be staffed differently in each phase of the SDLC process.  Accurate and precise information on this form will enable the developer to make the necessary preliminary judgments as to the scope and level of effort required to meet the needs of the request.  These judgments will also help to estimate how quickly the project can get through its first four phases and assist the PMA/SMA in preparing project and resource plans.

1.2. Project Initiation Request Form

The product produced in this phase is the PIR.  Additional information can be provided as attachments to this form to further explain the requirements, give examples, and/or cite laws or regulations.  For example, "Project Scope" and "Benefits" will most likely need to be expanded for more complex requests.  In some cases, a complete FRD may even be attached to the PIR.

The PMA, in conjunction with the project team and submitting organization, must then perform one of the following actions after receiving and reviewing the PIR:

a. Enter the PIR (amended, if necessary) into the SDLC process, or

b. Reject the PIR, or

c. Handle the PIR outside the SDLC process

	PROJECT INITIATION REQUEST

	
	FROM:
	CONCURRED BY:
	

	
	
	
	
	
	
	
	
	

	
	Sponsor Organization
	
	Request Date
	
	Name
	
	Organization/Symbol
	

	
	
	
	
	
	
	

	
	Initiator Name/Symbol
	
	Name
	
	Organization/Symbol
	

	
	
	
	
	
	
	
	
	
	
	

	
	Telephone
	
	Sponsor Control Nbr
	
	Amend Nbr
	
	Name
	
	Organization/Symbol
	

	
	
	
	
	
	
	

	
	System/Project Name
	
	Name
	
	Organization/Symbol
	

	
	BACKGROUND:  (Give applicable history of problem and/or legislation leading to this request)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	PROJECT SCOPE:  (State what is needed, expressed functionally: cite specific objectives)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	FRD:  (Check)
	
	Attached
	
	Will Be Provided
	
	Request 20M Assistance
	
	Other (Explain in Comments)
	

	
	
	

	
	BENEFITS/IMPACT:  (Provide a perspective on the expected benefits and the impact, if not completed)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	PRIORITY:  (Check one)
	
	Routine
	
	Other (Explain in Comments)
	

	
	
	

	
	Comments:
	
	

	
	
	

	
	
	

	
	
	

	
	KEY DATES:  (List critical dates relating to this request and describe)
	

	
	
	

	
	
	

	
	RELATED PROJECTS:  (List other PCL numbers related to this request)
	

	
	
	
	
	
	
	
	
	

	
	
	

	
	Received Date:
	
	PCL NBR:
	
	

	
	
	
	
	Amendment Nbr:
	
	
	

	
	Assigned to:
	
	Reviewed by: 
	
	

	
	
	PMA/Symbol
	
	SDS Manager/Symbol
	

	
	Remarks:
	
	

	
	
	

	
	
	

	
	NOTE:  Add additional pages if more space is needed to provide necessary information.
	

	
	
	


1.2.1. PIR Enters the SDLC Process

When a PIR is submitted into the SDLC process, the project team decides whether functional requirements are involved and, if so, determines whether there is an existing FRD.  In maintenance projects, functional requirements may not be involved.  After systems have been developed and implemented, sponsors/users may request changes using the PIR.  However, maintenance projects are usually directed toward design issues ("how" the system does something).  The project team must evaluate maintenance type PIRs to determine if functional requirements are being impacted.  As an example, detailed field edits are usually design issues (usually provided in the System Design Document).  However, specific edits could have been stated in the FRD.  The team should determine whether the PIR has functional requirements implications.  If the project team feels that the maintenance PIR is design related, Phase 2 will still be completed (at least a review of the existing FRD) to ensure that no changes are required in the FRD.

If functional requirements are involved and:

If no FRD currently exists for the application for which the PIR is submitted, a determination must be made as to whether a full FRD must be written or whether an abbreviated FRD (focusing only on the new requirements) is required.  If a request is minor in nature (i.e., modifying or adding a requirement to an existing system) or if the functional requirements are not affected, a clearly defined PIR (with its accompanying attachments) can serve as the statement of functional requirements for the project.  If the PIR successfully passes the FRD Checklist and all requirements have been met, the functional requirements phase can be considered complete with signatures on the Inspection Summary Report.  (See additional guidelines in Chapter 2 - Functional Requirements Definition.)  The developer may then proceed directly to the Design Concept Phase of the SDLC.  

If an FRD does exist, a judgment must be made as to whether the functional requirements are changed by the PIR.  If the requirements are affected, the FRD must be updated to reflect these changes and establish the new baseline.  Based upon the degree/impact of change, the PMA, with concurrence of the project team, may opt to complete the inspection using the FRD Checklist rather than convene an inspection team and hold a formal inspection meeting.  This is finalized through the use of the Inspection Summary Report.

1.2.2. Rejection of the PIR

There are instances when the PIR can be rejected (i.e., an existing modification or enhancement to a system is already in the SDLC process and a subsequent PIR is received by 20M which either requests the same revision or contradicts the first).  The PIR may also be rejected when it involves a system/project not supported by the developer.  In that case, 20M may reject the PIR entirely and return it to the submitting organization, or may direct it to the organization supporting the application and so inform the submitting organization.  When a PIR is under consideration for rejection, 20M will discuss the possible rejection with the submitting organization before the final decision is made.

1.2.3. PIR External to the SDLC

Another exception to the handling of the PIR is when 20M decides not to allow the PIR to enter the SDLC process.  This would occur when the requirement is for a non-application related change (i.e., training, procedural operations).

1.3. Consolidating Projects into One PIR

PIRs submitted by an organization can often specify requirements that may require revision to two or more systems or subsystems.  These "across system" requests should be treated as one project.  All organizations and systems that are affected by these requests should be considered when preparing the PIR.  It is vitally important that all participating organizations impacted by the request sign off on the concurrence portion of the PIR.  This will ensure that the requirements of multiple organizations are merged into one PIR, thus assigning only one Project Control Log (PCL) Number per project.  In those cases where two PCL Numbers have been assigned, they should be merged into one PCL Number as soon as the situation is recognized.  

PIRs affecting one or more systems/subsystems should be managed as one project where the affected systems are proceeding through the SDLC concurrently.  Special effort should be taken to coordinate the FRD, Design Concept Document (DCD), and System Design Document (SDD) inspections of multiple systems.  Phases 5 and 6 can operate independently; however, they must come back together in the System Testing & Acceptance (ST&A) Phase.  Only one System Test Plan (STP) will be prepared for the project even though multiple systems may be impacted.

1.4. Completing the Form

Header Information - The "FROM" and "CONCURRED BY" blocks are relatively self-explanatory.  The submitting organization should consider other organizations (and other existing systems) that may be impacted by this request and obtain their concurrence on the PIR.  These entries provide the SDS analyst a point of contact.  The submitting organization may also enter its own Sponsor Control Number if the organization utilizes a request log.  This can serve as a cross-reference number to the SDS assigned PCL Number (see bottom section).

Background - Present the background information relating to the need and purpose of the system or requested change.  State the problem that is currently being experienced and how it can be corrected by this request.  List any mandate, if applicable, that requires this action.

Project Scope - Define the extent of the need.  Describe the scope in business functional terms and clearly define the business goals and objectives of this project.  Provide statements that will give the SDS analyst a way to estimate the magnitude of the effort (minor change to significant undertaking).

FRD - Indicate whether an FRD is attached, whether one will be provided at a later date, or if 20M assistance is required to prepare one.  Use "Other" to describe alternate situations (e.g., a maintenance change that would not require an FRD).

Benefits/Impact - Provide tangible and intangible results expected (i.e., reduce costs, correct operations, improve workflow, improve productivity, increase responsiveness to the veteran, support new benefits).  Describe any impact resulting from non-compliance with this request.

Priority - Normally, most requests will be handled as "Routine".  Use "Other" when submitting a request that should be handled as other than a normal response and possibly warrants a higher priority.  "Other" should be fully described and justified on the "Comments" lines (e.g., to conform to a newly enacted law, regulation or directive, or to support another high priority, time critical development effort).

Key Dates - Provide dates that are truly critical in the life cycle of the project.  These are not implementation dates, unless congressionally mandated.  Dates should be realistic and reflect milestones of other projects and their relationship to this request.  Provide comments to explain the critical dates.

Related Projects - List other projects/systems affected by this project or previous projects related to this same topic.  List the PCL Numbers, if known.  Consider past, current, and pending projects.

Project Assignment - The SDS, upon receipt of the PIR, will review the request and assign a PMA and the PCL Number from the Project Control Log.  The PCL Number will serve as identification for this project throughout its entire SDLC process.  If a PIR requires a correction after the PCL Number has been assigned, the PIR can be amended and resubmitted to 20M for that current project.  After SDS has completed the bottom portion of the PIR (i.e., assigning the PMA and PCL Number), the original is filed in the SDS office and a copy is forwarded to the submitting organization.

2. Phase 2 - Functional Requirements Definition
2.1. Purpose

The purpose of the second phase of the System Development Life Cycle (SDLC) process is to ensure there is a mutual understanding of the system requirements between functional sponsors/users and Automated Data Processing (ADP) system designers.  This phase is the most critical phase to the success of the project and cannot be over-emphasized.  Short- cutting the objectives of this phase will usually cause problems later in the SDLC process or lead to considerable time invested in operational maintenance of the system.  The commitment of time and effort to this phase is usually rewarded by smooth subsequent phases and minimal maintenance activities after project implementation.

The product, an original or updated Functional Requirements Document (FRD), produced in this phase will become the basis for the Functional Requirements Inspection, the development of design alternatives and design specifications, and ultimately the basis for the independent quality assurance testing.  The earlier and more thoroughly the requirements are defined, the easier the process becomes.

The following guideline for the FRD is designed to describe the functional characteristics of an ADP system.  Over time, an FRD is envisioned to state the original capabilities desired of a system and then be updated to reflect enhancements and revisions.  For purposes of this guideline, an enhancement is defined as an additional capability required of a system while a modification is the removal of, or a revision (restatement) of, an existing capability.  In either case, these updated versions of the FRD fall under the category of maintenance projects once the system is in production.

The FRD not only provides an overview of the need, but encourages the author(s) to thoroughly present, in a functional, non-technical manner, the specific requirements that must be provided to satisfy that need.  The system design will be based upon this document, so the specificity of the description of the requirements is critical to the mutual understanding.

2.2. Completing the Functional Requirements Phase with a PIR

Based upon the scope of the enhancement or modification request, the sponsor/user is not required to write, or update, an FRD if sufficient detail is presented in, or attached to, the Project  Initiation Request (PIR) (see Chapter 1 - Overview and additional guidelines within this chapter).  If the functional requirements provided via the PIR can satisfy the project team applying the FRD Checklist, Phase 2 is completed with the signatures on the Inspection Summary Report (see Chapter 10 - Inspections).  The process of updating an existing FRD or repackaging the PIR information into whatever form the existing system FRD exists will then be the responsibility of the PMA and the 20M members of the project team.  However, if the PIR has not accurately and completely described the requirements for the project, an FRD should either be written for this project or the system FRD updated, if one already exists.

2.3. Guidelines for Preparation of the FRD

The FRD should normally be prepared by the functional representatives (program sponsors) requesting the support services.  These people should be from the staff familiar with the VBA program (benefit area) that can clearly quantify and qualify the requirements.  They should be assisted by their own functional analysts and representatives from the Regional Offices (ROs) and be supported by the Primary Managing Analyst (PMA), the Site Managing Analyst (SMA), and other Systems Development Service (SDS) staff, as necessary.  The earlier the sponsor and the designer can understand each other's needs, the better they will communicate throughout the project.

	
	FUNCTIONAL REQUIREMENTS DOCUMENT CHECKLIST
	

	
	Project Title:
	
	PCL Nbr:
	
	

	
	
	
	
	

	
	Codes:  A=aCCEPTABLE n/a=nOT aPPLICABLE U=UNACCEPTABLE (iF u, provide cOMMENTS)
	

	
	Review Items
	              cODE
	

	
	Thorough description of current business functions (par 2.3)
	
	
	

	
	Proposed business methods and procedures (par 2.4)
	
	
	

	
	Assessment of impacts (par 2.4.1)
	
	
	

	
	Consideration given to other projects/systems (par 2.4.2)
	
	
	

	
	regarding proposed system functions, consider: (par 3.1)
	
	
	

	
	Identification
	
	
	

	
	Thorough discussion (parallel proposed methods?)
	
	
	

	
	Supported by input to function
	
	
	

	
	Supported by output from function
	
	
	

	
	Associated to other functions
	
	
	

	
	Discussed in business (not design) terms
	
	
	

	
	are scheduling requirements considered? (par 3.2)
	
	
	

	
	Cyclical processes
	
	
	

	
	Timing
	
	
	

	
	consideration given for specific requirements? (par 3.3)
	
	
	

	
	Unique sites/location
	
	
	

	
	Security
	
	
	

	
	Controls
	
	
	

	
	Interfaces to other/outside VA organizations (POC)
	
	
	

	
	Conversion
	
	
	

	
	Support/training/computer assisted instruction
	
	
	

	
	if samples are provided, are they:
	
	
	

	
	Consistent with the description
	
	
	

	
	Accurately described (data/intent)
	
	
	

	
	Explanation of data requirements (see Attachments)
	
	
	

	
	I/O identified and described (volumes/frequencies) (see Attachments)
	
	
	

	
	if edits are provided, are they: (see Attachments)
	
	
	

	
	Consistent with the description
	
	
	

	
	Clearly expressed
	
	
	

	
	Comments:
	
	

	
	
	

	
	
	

	
	
	

	
	Completed by:
	
	Date:
	
	

	
	
	


2.3.1. Requirements for a New System

All of the information requested in the FRD Outline (see Sample FRD Outline provided at the end of this chapter) is to be considered and completed, if applicable.  In those instances where the FRD Outline requests information regarding the current system (whether functions are performed manually or not at all), discuss the present environment and how the absence of the requested system/capability impacts the ability of the organization to perform its required functions.  In preparation for developing the FRD, review the documentation for existing systems similar in scope and requirements.  Provide enough information in each section of the document to present as clear a picture as possible to the system designers and developers regarding these new requirements and the desired capabilities.

2.3.2. Requirements for Modification/Enhancement of an Existing System

If the PIR was not sufficient to pass the FRD Checklist, start by carefully reviewing the current documentation associated with the system/project for which modification/enhancement is requested.

Consider the following when completing the FRD:

If no FRD currently exists, one should be prepared; however, detailed information and requirements concerning the entire system are not required and only those areas (requirements) impacted by the enhancement or modification need to be documented.  Follow the FRD Outline but stay focused on the new or revised requirements only.

If an FRD does exist, a quick review of its contents, when compared to the requirements of this project, will determine whether the FRD should be modified or totally re-written.  This will be a judgment on behalf of the authors (functional representatives) and their assessment of the magnitude of the requirement changes.  In some cases, it may be better to develop a new FRD.

2.3.3. Questions to be Considered in the Preparation of the FRD

The following questions/guidelines have been designed to aid the authors of the FRD prior to their actual preparation of the product.  Not all questions may require an answer for every project; however, they should, at least, be considered in the preparation of all FRDs.  The more detailed the FRD, the less time that will have to be spent in the System Design Phase to fully analyze a function or identify the data requirements for that process.

The following list provides items to be considered, some of which may require research.  After the necessary information has been collected, present this data using the FRD Outline.

a. What major business problem, deficiency or organizational function must be addressed by this project?  (Refer to the PIR for guidance.)

b. What business functions will be impacted and how are these presently performed?

c. How would you change or introduce a new way of doing the business process/function?

d. Is your objective in this project to develop a new capability or implement a better way of performing the function?

e. Identify all the major functions (business processes or steps) that need to be addressed in your project.

f. Break down each business function into smaller components (decomposition of work processes) so that you can accurately describe how it works and what is needed in that function, its sub-functions and processes.

g. At this lowest level of decomposition, determine what action or event starts the process or function (input), what happens logically during that process/function, and what the results (output) from that function should be.  Determine the relationship of particular processes/functions with others.

h. Determine what controls will be needed to ensure system and process integrity.

i. When considering the major functions that are performed, determine the kinds or categories (entities) of data each function will need (i.e., veteran identification data, eligibility data, dependent data, property description data, class registration data, historical pay data, claim tracking data, financial data).  Consider and include, if applicable, what descriptive data (attributes) is required within each of these groupings to explain the process.

j. Determine any specific relationships between the types of data that the developer will need to understand.

k. Identify and provide unique names for the outputs, or products, expected from the system (e.g., reports, listings, forms, letters, data that should be available for use by, or sent to other systems).  Determine whether the form in which the outputs must be produced is important to you.  If so, provide the associated requirements.  Describe the general content and purpose and who will use each output.

l. Identify the sources of each input (e.g., manual input, from an external source).

m. Identify any system (whether it exists now or is currently under development) that could provide input to or use output from this system.

n. Identify any projects which may provide insight into the successful development of a proposed solution.

o. Have another co-worker, or field person, familiar with this business problem review your ideas to see if they are clear and consistent with their thoughts.  Did they have the same understanding of the problem and the need?

p. What will the users need to guide or help them in the operation and use of the system?  Specify the need for menus, help facilities, glossaries, manuals, training, etc.

q. Determine any dependency relationships of system functions that the developer needs to be aware of for design considerations.

r. Determine how you would perform these functions under a failure scenario.  Momentarily?  Temporarily?  Major Delay?  Could you continue to perform your business with minimal disruption?  What are your special requirements in this area?

2.4. Format of the FRD

The FRD is designed to ensure that the users' needs are defined in the form of general and functional requirements such that they are both understandable and usable by the developer organization.  Functional requirements describe, in detail, what the implemented system must provide, what it must do, what information is needed, and what is necessary to achieve the desired results.  

2.5. Functional Requirements Inspection

The purpose of the Functional Requirements Inspection is to verify that the FRD meets user needs as defined in the PIR and supporting documentation and that a functional baseline exists for the project.  In addition, this phase confirms that the FRD meets the intent of the VBA SDLC Guidelines.  The inspection process is accomplished by comparing the FRD (or in some instances the PIR with its accompanying attachments) to the FRD Checklist to ensure that all criteria have been met.  

The following participants, with primary and secondary roles, play an integral part in the Functional Requirements Inspection:

· Sponsors/Users - Serve primarily as authors and presenters of information reflected within the FRD.  Other sponsors/users not involved with developing the FRD may serve as reviewers
· Primary Managing Analyst - Usually will serve as the facilitator of the Functional Requirements Inspection.  However, if the PMA functions as a co-author/co-presenter; the role of facilitator should be performed by another individual
· Site Managing Analyst - Usually will serve as a reviewer of the FRD.  However, the role will be co-presenter if he/she served as co-author.  If the PMA is a co-author and co-presenter, the SMA could serve as the facilitator
· SDS/SDC Representatives - Usually reviewers but can be co-authors and co-presenters; could be a facilitator
· SQ&C Representatives - Usually reviewers, possibly facilitator
· Others - Scribe, can be reviewers, occasionally observers
2.6. Sample Outline for the Functional Requirements Document
Functional Requirements Document

for the

(Insert project title)

1.1
Purpose of the Project - Provide a brief statement as to the general purpose of this project/system.  Specifically relate that statement to the particular improvements or benefits that will be derived by its implementation.

1.2
Project References and Authorization - List all references pertaining to this project and include the date, author, and organization.  Identify regulations, directives, or other documents authorizing this project.

1.3
Terms, Abbreviations and Acronyms - Provide a glossary of terms and acronyms that are used within this document and provide any definitions or descriptions that may be necessary to clarify the FRD.

2.1
Background - Briefly present the scope of the proposed system or enhancement and any background information that may have led to the requirements for this project.  Explain any associations this project may have with other projects or systems, if known.

2.2
Objective - State the goals - what is to be accomplished, obtained or improved by the development of this system/enhancement.

2.3
Current Methods and Procedures - Describe the methods and procedures (if any) that are currently in place.  Flow diagrams and charts are encouraged but should be supported by narrative.  Consider the following information:

a.
Environment - Describe the operational environment of the existing system including any specific ADP environment.  If an automated system does not currently exist, describe the manual operational environment (i.e., "tub" files, ledger books, worksheets, paper processing).

b.
Organization Responsibilities - Identify all of the organizational elements comprising the current system, their respective roles and responsibilities.

c.
Current Functions And Processing Steps - Identify (at a high level) the business functions that are currently performed.  Break these functions down into sub-functional processes.  A flow diagram (with accompanying narrative) could be used to depict the logical information and process flow.  Include statements regarding the volume and frequency of occurrence of activities or events relative to the current system and its operation.  Describe the sequence and dependencies of activities (functions and processes) that occur during operations.

d.
Deficiencies - Identify and describe the limitations in the existing system/current process.

2.4
Changes to be Effected by the Proposed Methods and Procedures - Present your proposed solution and discuss how the proposed method and supporting procedures will modify or enhance the current process to better meet the needs of the functional organization.  Flow diagrams and charts are encouraged and should be supported by narrative.  Include information about the following in your discussion:

a.
New or Revised Methods and Procedures - Identify the functions, processes, and procedures that will be developed or modified in the proposed system.  These will become the basis for developing Section 3.1.  If applicable, present diagrams or charts that will supplement the narrative to describe work flow or sequence of operations.  Identify the volume and frequency of activities or events anticipated in the proposed system and its operation.

b.
Organization and Personnel Responsibilities - Identify all of the organizational elements relative to the proposed system, their respective functions, roles, and responsibilities, and the personnel required to perform these functions.

c.
Summary of Expected Improvements - Discuss the operational improvements or benefits that would be derived if the proposed system was implemented.  Consider the following areas of improvement in this discussion:  Upgrade of capabilities and procedures, new capabilities, elimination of deficiencies, and operational improvements.  

2.4.1
Summary of Impacts - Summarize the anticipated effect of the proposed methods and procedures on the current organizational and operational environments of the user.  Consider the impacts as they may apply to the following:

a.
Organization - Address any organizational and personnel issues that may be directly impacted by the implementation of the proposed system.

b.
Operations - Address any business operational impacts that may be changed relative to the proposed solution.

c.
Transition - Address any concerns associated with the transition into the proposed system (e.g., conversion of existing data, manual to automated).

d.
Costs - Address the specific cost impacts associated with implementing the proposed system.

e.
Training - Address the impact of training relative to the proposed system (e.g., new functions and processes, retraining of personnel, new personnel).

2.4.2
Related Projects - Describe how other systems/projects may be affected by this project.  Consider both current and in-process systems/projects.  List the Project Control Log (PCL) Numbers, if known.

3.1
Functional Requirements - Emphasis should be placed on good functional descriptions in easy-to-understand, unambiguous business language.  Avoid the use of technical and ADP terms in your descriptions.  Provide statements relating to capabilities that are desired in the solution.  Describe each desired function or capability, both in qualitative and quantitative terms that must be addressed by the automated system.  List and describe each function so that it can be easily referred to in later phases of the SDLC.  In the description of the function (and its sub-functions), be sure to consider (identify) inputs and/or outputs of that function, the process or actions that occur, how this function relates to, or is dependent upon, other functions.  Consider the data needs of the function and discuss the use of particular data groups or categories of information necessary to perform that process.  Refer to the guidelines for Attachment 3 of the FRD which provide details of the data requirements.  If particular emphasis is needed for clarity, use particular data items (elements or attributes) in your discussion.  In most cases, functional statements will start with a verb (i.e., "provide", "collect", "compute", "support").  At the conclusion of each functional statement, provide a list, if known, of the inputs and outputs to that process with a cross-reference to the detailed information reflected in Attachments 1, 2, and 3 of the FRD.  Use this first paragraph to describe the organization, sequence, or groupings of functional statements that will be presented as subparagraphs.

3.1.1
Functional Statement #1

.

.

3.1.n
Functional Statement #n

3.2
Scheduling Requirements - Describe known scheduling requirements in the following areas:

a.
Timing - Describe any of the following timing requirements:

1)
Response time from receipt of input data to system reaction or generation of output product

2)
Response time to queries and updates

b.
Flexibility - Describe the need for adapting the system to changing requirements, such as anticipated operational changes, cyclical requirements, and interaction with new or improved systems, if not identified in 3.1 above.

c.
Availability - Describe the availability requirements that must be provided in terms of clock time or geographical location.  Consider time zone changes and cyclical processing needs.

3.3
Additional Requirements - This section should allow the authors to specify any other requirements of the proposed system that have not been provided in the format of the earlier sections of this document.  The following list suggests those areas that should be considered:

a.
Identify any known unique or special equipment required to support the proposed system.

b.
Identify any known unique or special (non-application) software capabilities required to support the proposed system.

c.
Identify any unique or specialized documentation, user guides or training guides that must be provided.

d.
List any special training requirements needed to support the proposed system.

e.
Identify additional security/privacy considerations that have not been addressed but are required to support the proposed system (i.e., back-up requirements, off-site storage for critical files, control of access to sensitive files), as applicable.

To supplement the narrative of the FRD, Attachments should be provided to clarify the Inputs, Outputs, and Data Characteristics of the proposed system.  If additional attachments could be developed or could serve a purpose in reflecting/describing the submitting organization's needs, they are encouraged.  The following pages outline the general format for documenting the inputs, outputs, and data needs.

Attachment 1 - Inputs

List and describe, by title, each unique input identified in Section 3.  Identify specific forms or documents, if applicable.  Include the following information in the description of each input:

Input #1 Title

a.
Purpose - Describe the purpose of the specific input for the proposed system.  Define the function(s) that will require or utilize this data.

b.
Source - Identify and list the sources where the input is to be derived (e.g., a specific system, site, external (non-VA) interface).

c.
Accuracy and Validation - Describe any particular edits or validations of data that are known at this time.  If there are special calculations, provide a description of what those formulas or calculations are to be.

d.
Frequency - Identify the expected occurrence for specific input, (i.e., daily, monthly, quarterly).

e.
Volume - Estimate the requirements for the anticipated volumes of records, transactions, etc., relative to this input.  (Consider potential growth, or possible shrinkage.)

f.
Data Required - Identify the data which comprise this input.

g.
Security and Privacy - Describe any special security or privacy requirements that must be satisfied.

h.
Controls - Describe any controls that must be included in the acceptance/management of this input.

Input #2 Title (Follow the same format as shown for Input #1)

.

.

Input #n Title

Attachment 2 - Outputs

List and describe, by title, each unique output discussed in Section 3.  Identify specific forms or documents, if applicable.  Include the following information in the description of each output:

Output #1 Title

a.
Content - Identify and describe the contents of the specific output of the proposed system.  Define the function(s) that provide data to or generate this output.

b.
Use - Describe how this output is to be used and identify the intended users/recipients (functionally).

c.
Accuracy and Validation - Describe any particular edits or validations of data that are known at this time.  If there are special calculations, provide a description of what those formulas or calculations should be.

d.
Frequency - State the required frequency for this output.

e.
Volume - Estimate the requirements for the expected volumes of records, transactions, hard copy pages, etc., relative to this output.

f.
Data Retention - Identify the data retention requirements, if known.

g.
Security and Privacy - Describe any special security or privacy requirements that must be satisfied.

h.
Controls - Describe any controls that must be included in the generation/management of this output.

Output #2 Title (Follow the same format as shown for Output #1).

.

.

Output #n Title

Attachment 3 - Data

Describe the data used by the functions discussed in Section 3.  Organize the data into logical groups (entities).  For each group, give the identifying data group and the data elements associated with the group or identifier (i.e., data entities and data attributes).  For each element, where possible, describe size, format, allowable values, and provide a definition.  A chart or figure can be developed to document these data requirements.  Not all data within a logical group has to be identified at this time in the SDLC process; however, enough information should be provided to reasonably quantify and clarify the requirement statements in Section 3.

As an example:

	Entity Group
	Data Element
	Description
	Size
	Edit Criteria

	Vet Id Data
	Name
	Legal Surname
	25
	Cannot be Spaces

	
	Height
	Measurement (ft & in)
	3
	Range of 4-8 feet

	
	Weight
	Measurement (lbs)
	3
	Range of 80-400 lbs


3. Phase 3 - Design Concept
3.1. Purpose

The Design Concept Phase will allow the project team to investigate, discuss with the sponsors, and describe technical design alternatives for a specific project.  The Design Concept Document (DCD), produced in this phase, will be used as the basis for the Design Concept Inspection.  For projects that are minor enhancements/revisions to existing applications, this phase may be very brief and not require a DCD; however, the approach that is being taken to implement the solution should be discussed with the sponsor prior to completing the checklist and moving into the System Design Phase.  This phase, and the resulting document, has three major functions:  requirements familiarization; identification and evaluation of alternatives; and selection of a recommended design approach to be taken.  If the design is previously established and other alternatives do not have to be considered, the PMA, and project team, may decide to expedite the Design Concept Phase.  Once again, if the team decides that a formal DCD is not required, the DCD Checklist and Inspection Summary Report must still be completed prior to beginning the System Design Phase.  The Inspection Summary Report (see Chapter 10 - Inspections) should be supplemented with a brief narrative explaining why the DCD was not needed if, indeed, that was the case.

The DCD is prepared by the developer in response to the sponsor's requirements that have been stated and accepted through either the Project Initiation Request (PIR) or the Functional Requirements Document (FRD).  Due to the potential wide variation in project sizes and scope, the DCD Outline (see Sample DCD Outline provided at the end of this chapter) should be reviewed and specifically tailored for each project.

A DCD is intended to focus on a project, rather than a system.  The existing system must be considered when doing a maintenance project (i.e., enhancement, modification) to ensure the baseline is accurately represented and understood prior to considering project alternatives.  The DCD should be used to discuss alternatives for the project; however, it should not be considered a system (all-encompassing) baseline document (like other SDLC products).

3.2. Preparation of the Design Concept Document

Before preparing the DCD, consideration should be given to the size and complexity of the project.  The design concept should be developed at a level commensurate with the scope and specificity of the requirements.  For large, major design/development projects, the concept should be dealing with significant architectural components of how solutions could be proposed (i.e., processing platforms, Data Base Management Systems (DBMS), communications issues, major functional software approaches).  Maintenance projects would address the design concept at a much lower level but still from an architectural perspective.  As an example; the requirement may be a request to create a new report from an existing application.  The design concept might explore such alternatives as extracting the data from existing files, creating a new data capture file on the front end of the system, or even developing a separate sub-system component.  This will be particularly important to keep in mind when developing section 3.2.2. below.

3.2.1. Requirements Familiarization

The first action in formulating a design concept is to ensure there is a complete review and understanding of the functional requirements by the technical staff as was presented in the FRD.  On maintenance projects, the DCD will address the new or revised requirements with respect to the state of the existing application.  This requirements review approach provides the technical analysts with a means to identify the key components, the processes, and data characteristics of the proposed system or enhancement.  In many instances, staff may be introduced to the project in this phase even though they had not participated in the FRD.  This task draws on the VBA's experiences with similar applications as well as the experience and knowledge of those sponsors and analysts assigned to this project.  Any technology which may be applicable, or necessary, for the environment must be identified for further study.  The following list provides an organized and thorough approach for any sponsor/analyst to become familiar with the proposed system.

a. Review the current and proposed functional/business descriptions presented in the FRD for understanding.  For maintenance projects, concentrate on the new or revised requirements.  Do not re-evaluate the design alternatives of the existing system unless the maintenance project requirements have a significant impact  

b. Review past development projects and identify those projects with similar functions and processes

c. Identify the source and frequency of inputs and outputs affected by this project

d. Review any existing documentation and identify the primary users and uses of the system

e. Identify interfaces with other systems (VA and non-VA)

f. Identify and review existing databases which are similar to, or are directly related to, the applications of the proposed system or enhancement

g. Consider magnitude, complexity, and frequency of functions

h. Review the potential of external resource requirements (e.g., Commercial Off-the-Shelf software and hardware)
Identify any constraints that may influence or impact selection or definition of alternatives

	
	DESIGN CONCEPT DOCUMENT CHECKLIST
	

	
	Project Title:
	
	PCL Nbr:
	
	

	
	
	

	
	Codes:  A=aCCEPTABLE n/a=nOT aPPLICABLE U=UNACCEPTABLE (if u, PROVIDE comments)
	

	
	Review Items
	
	                        code
	

	
	Definition of scope of project (par 1.1)
	
	

	
	Identification of assumptions/constraints (par 2.2)
	
	

	
	Presentation of all feasible alternatives (par 2.3)
	
	

	
	for each alternative, consider the following:
	
	

	
	Clarity and completeness of description (par 2.3.a.)
	
	

	
	Provision of evaluation (par 2.3.b.)
	
	

	
	Hardware/software (par 2.3.b.1)
	
	

	
	Performance (par 2.3.b.2)
	
	

	
	Complexity (par 2.3.b.3)
	
	

	
	Schedule (par 2.3.b.4)
	
	

	
	Resources (par 2.3.b.5)
	
	

	
	Risks (par 2.3.b.6)
	
	

	
	Test environment (par 2.3.b.7)
	
	

	
	Volumes/frequencies (par 2.3.b.8)
	
	

	
	Other considerations (par 2.3.b.9)
	
	

	
	Evaluation criteria identified (par 3.1)
	
	

	
	Comparison between alternatives (par 4.1)
	
	

	
	Advantages/disadvantages supported (par 4.1)
	
	

	
	Recommendation supported (par 5.1)
	
	

	
	*NOTE:  At completion of this phase, the detailed Project Plan must be developed for the adopted alternative.
	
	

	
	Comments:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Completed by:
	
	Date:
	
	

	
	
	


3.2.2. Identify, Describe, and Evaluate Alternatives

Each alternative design approach must be evaluated to identify relative differences.  An analysis of the benefits associated with each alternative must be made.  Each alternative should have an analysis documenting the associated risks in developing that alternative.  If a new technology is being considered as part of an alternative, a technology study may be needed to better understand those capabilities and its limitations and to assess the benefits against the high costs usually associated with new innovations.  The results of such a study will provide more credibility to the evaluation of the risks for each design alternative.  The following steps provide a thorough approach to the identification and evaluation of the alternative designs.  Again, in maintenance projects, many of these items may already be answered by an existing design.  These items should be addressed with regard to this particular project's requirements and the alternatives available to revise an existing, baselined system.

a. Identify and describe feasible alternatives

b. Evaluate technical considerations for each alternative

1) Specify data communication elements

2) Specify programming language(s)

3) Specify Data Base Management System (if applicable)

4) Specify system software

5) Determine the type(s) of processing required

6) Specify hardware environment

7) Specify protection, security, and control elements

8) Test environment

9) Volumes and frequencies of processes

c. Verify that the user's view of the data can be produced

d. Evaluate available technology

e. Determine new technology needs

f. Identify design risks for each alternative (i.e., parallel operations, new technology, procurement)

g. Estimate cost, schedule, resources, and training needs/impacts

h. Identify tangible and intangible benefits

i. Elaborate on how each alternative will operate

3.2.3. Select Optimum Approach

This task provides a process for selecting an optimum approach based upon evaluation criteria.  This process is comprised of two steps:  identification of the selection criteria and evaluation and selection of an alternative design approach.

a. Selection Criteria Review

The selection process will consist of first identifying the set of selection criteria and ranking them by importance.  The sponsor should review and approve the selection criteria and associated ranking.

Examples of criteria that may be considered are:

· Time to implement
· Cost to implement
· Compliance with requirements (full, deviations)
· Risk Assessment
· Security
· Flexibility
1) Define the selection criteria, rank them, and assign weighting factors, if applicable
2) Compile each alternative's response to each of the criteria
3) Evaluate the ranking of the alternatives on how they respond to the stated criteria
b. Select Design Approach
The purpose of this task is to determine the optimal design approach to be taken for the system.  The selected design approach will be expanded and refined in the System Design Phase.  However, this conceptual design effort should provide a framework which has considered the high-level descriptions of the algorithms, data structures, interfaces, and possibly the existing software base, that will satisfy the functional requirements.  The selected design concept forms the basis for the design and development approach and the subsequent implementation of the solution.  This design concept becomes the link between the "what" (requirements) and the "how" (program design and code).

3.3. Design Concept Inspection

The purpose of the Design Concept Inspection is to confirm that user requirements, as defined in the FRD, have not changed and that a functional baseline exists for the project.  During this inspection, confirmation is made that the DCD meets user requirements as defined for this project and included in the FRD and meets the intent of the VBA SDLC Guidelines.

The following participants, with primary and secondary roles, play an integral part in the Design Concept Inspection:
· Sponsors/Users - Primarily reviewers but can assist as authors
· Primary Managing Analyst - Usually will serve as the facilitator of the Design Concept Inspection.  However, in many cases, the PMA will function as an author/presenter in which case another individual will serve as facilitator  

· Site Managing Analyst - Usually will serve as an author or presenter.  Could be a reviewer or a facilitator if not authoring
· SDS/SDC Representatives - Usually authors or reviewers
· SQ&C Representatives - Usually reviewers, possibly facilitator
· Others - Scribe, can be reviewers, occasionally observers
3.3.1. Sample Outline for the Design Concept Document
Design Concept Document 

for the

(Insert project title)
1.1
Purpose of the Project - Provide a brief statement of the purpose of the project and what the DCD intends to achieve.  The scope of the project should be written at a high level as it provides an understanding of the requirements as presented by the sponsor in the PIR and the baselined FRD.  This overview will establish a frame of reference for the remainder of the document.  It should clearly define the boundaries that have been established and identify the role of the new system (or enhancements) to clarify the magnitude of the effort.

1.2
Project References and Authorization - Identify all project-related (i.e., PIR, FRD), regulatory, and procedural documents considered, analyzed, or used during this alternatives analysis process.

1.3
Terms, Abbreviations and Acronyms - Provide a glossary of terms and acronyms that are used within this document and provide any definitions or descriptions that may be necessary to clarify the DCD.

2.1
Alternatives Presented - Briefly identify the alternatives that have been considered for this project.  Identify any key issues or factors that may have influenced the solution of these alternatives.  Explain the rationale as to why certain alternatives may have been considered and then later removed from consideration.

2.2
Assumptions/Constraints for Each Alternative - Clearly list and clarify all the specific assumptions or constraints that apply to all alternatives and must be addressed in considering any alternative as a solution to the functional requirements.  Include any assumptions or constraints which may have a direct influence in the description or selection of any alternative.  Identify any assumptions or constraints which have precluded consideration of specific alternatives from this analysis.  For maintenance projects, the paragraph could be used to quantify and clarify the existing system which may preclude certain alternatives from being considered.

2.3
Alternative #1 - Title

a.
Description of Alternative #1 - Provide a high-level conceptual view or description of Alternative #1.  The depiction of the system should utilize data flow diagrams supplemented by supporting narrative to consider the inputs, outputs, and major processing components of the proposed alternative.  The description should consider data locations, processing locations, sequence of activities, cycles, and processing methods (i.e., batch, on-line, interactive).  For maintenance projects, address the requirements of this project.  As part of the description, provide any assumptions or constraints that are unique to this particular alternative.

b.
Evaluation - Provide an evaluation of this alternative and its impact on organizational structure, functional operations, major equipment components, interfaces between functional operations, and degree of integration offered.  Where applicable, explicitly address the following areas for distinguishing this alternative from others.

1)
Hardware/Software Environment - Identify all required (currently in place or needed) hardware, software, communications, and interfaces as related to this project and this specific design alternative.  If acquisitions will be required, be sure to clarify this need (see Other Considerations below).

2)
Performance - For each alternative design description identify the technical performance capabilities that are to be expected and any interfaces relative to the specific design alternative.

3)
Complexity - The alternative design should address the level of complexity that will be required for its development and implementation.  This will coincide with the magnitude of the development effort as required by the design as well as the changes necessary in methods and procedures that will be required.

4)
Schedule - Develop a chronologically ordered list of the schedule estimates (not associated with calendar dates) for this alternative.  Evaluate the probability of compliance with schedule and provide results to the risk analysis in (6) below.

5)
Resources - Develop a rank-ordered list of the resource estimate for this alternative by cost, number, and skill.  Evaluate the probability that the resources and skills will be available at the right time and input results to the risk analysis in (6) below.

6)
Risk - Identify all critical issues of this alternative and the associated risks if recommended.

7)
Test Environment - Consider whether a special or controlled test environment (other than that normally established or provided) is applicable to this project.  Describe any unique test environment issues that must be addressed and provided for the alternative.

8)
Volumes/Frequencies - Consider the effect or influence of specific volumes and frequencies of functions.  Determine if this information can have a direct bearing upon this alternative.  Determine if major fluctuations in these estimates could adversely affect the alternative.

9)
Other Considerations - Identify and describe any other variables that may impact the development effort and, as such, need to be considered.  Other design considerations that may be included are:

SYMBOL 183 \f "Symbol" \s 10 \h
Impact on other systems;

SYMBOL 183 \f "Symbol" \s 10 \h
Association to concurrent projects;

SYMBOL 183 \f "Symbol" \s 10 \h
Necessary acquisitions;

SYMBOL 183 \f "Symbol" \s 10 \h
Funding requirements;

SYMBOL 183 \f "Symbol" \s 10 \h
Reliability;

SYMBOL 183 \f "Symbol" \s 10 \h
Maintainability;

SYMBOL 183 \f "Symbol" \s 10 \h
Portability;

SYMBOL 183 \f "Symbol" \s 10 \h
System security; and

SYMBOL 183 \f "Symbol" \s 10 \h
Future plans/strategy.

2.4
Alternative #2 - Title - Use the same outline as presented above in Paragraph 2.3 for all alternatives evaluated in this Design Concept Document.

 .

 .

2.n
Alternative #n - Title
3.1
Criteria Used to Evaluate Alternatives - Identify and describe the selection criteria that will be used for determining the recommended design solution.  That recommendation will be based upon a detailed analysis, both analytical and technical, of each of the described alternatives against these criteria.  Evaluation criteria can vary widely depending upon the complexity and objectives of the system being developed.  Define the relative importance of the evaluation criteria with respect to each other.  All criteria need not necessarily be weighted the same.  Good judgment must be exercised in weighting each factor/element of the criteria in consideration of the project's objectives, its complexity, and constraints.  The following elements should be considered in the evaluation of each alternative and, as such, should have stated criteria against which it can be measured.  Other considerations may be added as dictated by the needs or specific requirements of the project.

a.
Time and Cost to Implement - These two criteria must be presented assuming that the quantity and quality of the resources can be made available.  Consider hardware and software costs for development and any conversion, if necessary, from an old system to a new one.  These thoughts are to ensure that efforts have been made to be reasonable in specifying the criteria.

b.
Feasibility of Implementation - Consider the availability of qualified resources to complete the project on a forecasted implementation date.

c.
Compliance with Functional Requirements - Consider whether all mandatory requirements are met, and establish the criteria so as to be able to compare the degree of functionality offered in each of the alternatives.  Specific attention may be given to intangible requirements such as flexibility, maintainability, portability, and security.

d.
Risk Assessment - In determining the risk for each alternative, consider:  size (complexity of the project weighed against available resources); organizational structure (environment, stability, and skills); and technology (hardware, software, and expertise required).

4.1
Evaluation of Alternatives to Criteria - For each alternative presented in Section 2, present a narrative assessment of how well that alternative meets, or fails, the criteria specified in Section 3.  This should be done for each specific criterion as weighting may be considered in the final evaluation.  This Section could be easily supplemented with an evaluation summary chart.  Factors other than those listed above may also be considered when specifying the criteria and evaluating the various alternatives.  List the advantages and disadvantages of each alternative and provide a summary statement of each alternative's strengths and weaknesses.  Evaluate and rank each alternative based upon the stated criteria.

5.1
Recommended Design Approach - Select the best alternative and describe the rationale for making that decision and selection.  Specify any decision rules used and state how those rules were applied to each alternative.  Provide justification for the selection.

4. Phase 4 - System Design
4.1. Purpose

During the System Design Phase, analysts and designers develop system specifications which will aid them in the preparation of the System Design Document (SDD).  A Sample SDD Outline is provided at the end of this chapter.  The SDD Outline is a format for documenting the design of a new system/subsystem, the redesign of an existing system, or for incorporating modifications/enhancements into an existing system.  This document will reflect the developer's translation of functional requirements into system design specifications.  This document, along with the Functional Requirements Document (FRD), provides the baseline for the validation testing that will be conducted by Software Quality and Control (SQ&C) during Phase 7.

Project sponsors and users will also participate in the preparation of this document to ensure functional requirements are accurately reflected in software functionality.  Sponsors and users should be considered members of the design team in clarifying processing logic and sequences, reviewing and discussing screen and report formats, describing edits and system messages, and providing overall general support to the ADP designers.  At the end of the System Design Phase there is an end-of-phase inspection which is supported through the use of the SDD Checklist.

4.2. Preparation of the System Design Document

a. To start system specifications development, begin with a careful analytical evaluation of the FRD
b. Review the Design Concept Document (DCD), if available, to understand the alternative design chosen and how best to start the development or revision of the system specifications
c. Address each function in the FRD and provide a complete description of all components of that requirement.  Identify those software functions that will be needed to satisfy that business function.  Software functions are often expressed as adding, modifying, inquiring, selecting, deleting, or reporting a particular type of data.  Each function should be analyzed to define the processes and sub processes that are required to complete that entire function.  Consideration should be given to the inputs, data, edits, error conditions, the update process and any outputs that are generated within that software function.  Explain all external interfaces and the dependencies between functions, if applicable.  Do this for every function that has been selected for automation in the FRD and for the additional software functions that arise as a result of the system design activities.  Each software function should be complete in its description, and in addition to the text, should include structure and logic edits, database and file layouts, screen layouts, and report layouts.  Each of these design items supporting the software functions can be included in a set of attachments.  As the text is prepared, reference should be made to the specific attachments, if they are used
d. Identify each software function so that it can be referenced easily in the attachments when screens, inputs, outputs, record layouts, error messages, etc., are developed during the system design process
e. Develop a chart(s) to show the major components of the system and the interrelationships of the system components.  The charts should show entrances, exits, and interfaces to subsystems or external systems.  Design and document the system flow for the processes and sub processes.  The logical flow should be presented in narrative form and supplemented with these charts.

f. During design analysis of each function, consider performance issues, risk, complexity, database design for each process, sub process, flexibility, and types of controls.  Consider the security requirements imposed for the project and provide software features that meet project, VBA, and VA needs.  In considering controls for financial systems, refer to the "Internal Control and Security Review Guide" provided by the DAS, Financial Management.

g. Discussions with the project sponsors and users should be held to develop or review the menu structures, screen dialogues, interactive and batch processes, style and formats for screens, reports, and forms.  The role and participation of the project sponsor and user is particularly important when developing a new or major enhancement to a system.  Maintenance projects and minor enhancements may not require as much sponsor and user involvement during their development; however, their concurrence is required at the inspection and, as much as possible, they should be kept apprised of the content of the SDD as it is being developed.

h. Ensure that development standards are applied and that all applicable/governing system's standards are being used.

i. Include in the design description all update procedures, validation, control, and reconciliation procedures.

j. Consider the criticality of a software/hardware failure at any point in time.  Determine if routine backup procedures are adequate for meeting the functional requirements; if not, include those additional safeguards that would have to be included.  The resulting recovery strategies will depend upon the mission needs, the fallback approach, and the procedures they may have to develop under serious failure situations.

k. Develop a milestone chart/plan for commitment to schedule/dates.

	
	SYSTEM DESIGN DOCUMENT CHECKLIST
	

	
	Project Title:
	
	PCL Nbr:
	
	

	
	
	

	
	Codes:  A=aCCEPTABLE n/a=nOT aPPLICABLE U=UNACCEPTABLE (IF U, Provide CoMMENTS)
	

	
	Review Items
	
	                                cODE
	

	
	Purpose of system (par 2.1)
	
	

	
	Logical flow of system (par 2.2)
	
	

	
	Presentation of internal processes/functions (par 2.3)
	
	

	
	for each function, consider the following: (par 2.3.1)
	
	

	
	Complete discussion of characteristics
	
	

	
	Relationship to other functions
	
	

	
	Identification of inputs
	
	

	
	Identification of outputs
	
	

	
	Identification of database/permanent files
	
	

	
	Discussion of all system inputs (par 2.4)
	
	

	
	Discussion of all system outputs (par 2.5)
	
	

	
	Provision of screens (par 2.6)
	
	

	
	Description of database/permanent file structures (par 2.7)
	
	

	
	Back-up/recovery (par 2.8)
	
	

	
	Discussion of system environment (par 3.1)
	
	

	
	provision of the following attachments:
	
	

	
	Attachment A - Screen Layouts
	
	

	
	Attachment B - Input/Output File Layouts
	
	

	
	Attachment C - Report Layouts
	
	

	
	Attachment D - Edit Tables/Messages
	
	

	
	Attachment E - Database/Permanent File Structure - Record Layouts
	
	

	
	Consistency of SDD with FRD and DCD
	
	

	
	Software functions addressing all FRD requirements
	
	

	
	Compliance with standards
	
	

	
	Compliance with the "Internal Control Security Review Guide (Financial Systems)
	
	

	
	UAC form from user
	
	

	
	Comments:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Completed by:
	
	Date:
	
	

	


4.3.  Guidelines for User Acceptance Criteria

During this phase, the sponsors and designers should arrive at a consensus as to what the system and the functions of the software are to be and how they are to perform.  In the next two phases, Phase 5 - Technical Design and Phase 6 - Software Build, sponsors/users and designers/developers become more independent in their efforts as each has their own particular roles to play to complete the project.  In Phase 7, System Testing and Acceptance (ST&A), the sponsors/users may work very closely with SQ&C in testing to confirm that, in fact, the software does meet expectations and is in accordance with the FRD and SDD.  Before the System Design Phase is completed, the sponsor should identify the specific criteria that should be demonstrated for a final acceptance test of the software.  Regardless of the type of project, all functions will be tested by SQ&C.  The results of the SQ&C testing are made available to sponsors/users.  Based upon the nature of the project, sponsors/users may be heavily involved with SQ&C in performing the UAC tests.  In other projects, SQ&C may perform all testing without sponsor/user involvement.  In either case, the User Acceptance Criteria (UAC) and test is the final demonstration test upon which the user acknowledges acceptance of the software.

The UAC provides the sponsor and user with an abbreviated way of identifying a set of acceptance criteria which forms the basis for their acceptance/completion of the project.  The UAC form allows them to specify any functional demonstration they choose, totally independent from the SQ&C testing prior to acceptance.  The UAC is a mandatory form for projects under the SDLC Guidelines to be completed by the sponsor/user prior to the completion of this phase.  If the sponsor/user opts not to provide specified criteria (i.e., they will be actively involved in the SQ&C testing or they will rely upon SQ&C's testing results), that should be stated on the form, signed, and made a part of the project's documentation.

Development of the UAC could begin as early as the Project Initiation Phase but must be completed prior to completing the System Design Phase.  All projects, regardless of size or type, except for emergency fixes, must have a UAC form.  The UAC is designed to be a free-text form for the sponsor/user to describe those specific things (in either functional, business, or technical terms) that are important and essential to accepting the completed product.  In nearly all cases, these criteria will be subsets of the detailed requirements and specifications as specified in the Project Initiation Request (PIR), the FRD, or the specific design characteristics presented in the capabilities discussed in the SDD.  This form will be used during the completion of the ST&A Phase to demonstrate those capabilities requested on the form.
	
	USER ACCEPTANCE CRITERIA
	

	
	System/Project Name:
	
	PCL Nbr:
	
	

	
	Prepared by/Symbol:
	
	Date:
	
	

	
	Sponsor Organization/Symbol:
	
	Phone:
	
	

	
	
	

	
	
	

	
	
	
	No Criteria Will Be Provided
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Examples of statements for "What Needs to be Demonstrated" are:

· Generate the VA Form 7216a for both a temporary and permanent folder transfer
· Calculate benefit check amounts as of the 20th of the month reflecting a 2% COLA adjustment that went into effect for all checks to be issued as of the 15th of the month
· Generate search lists by present and current location applying different selection criteria for each list and have these reports run concurrently with other production operations
· Produce a list of checks issued by recipient
Any specific or unique requirements for support items such as users' manuals, training materials, and other documentation can be requested on the UAC.  Although all ADP systems will have a standard set of supporting documentation, they will be subject to review before User Acceptance in addition to any unique supporting items that have been identified and prepared.  Standard ADP User Guides and Procedures Manuals are also reviewed during System Testing and Acceptance.  Examples are shown below:

· Video Training Package


· User Training Courses (List)

4.4. Implementation Plan

Not every project will require the preparation of an Implementation Plan.  Even those projects requiring a schedule of activities for implementation may vary significantly in the amount of detail required for the particular project.  If a plan is to be prepared for the project, as decided by the project team, the System Design Phase (Phase 4) is the appropriate time to begin its development.  The SDLC Guideline Manual does not provide an outline; however, it must include a list of activities, any schedules, and resources needed.  The plan must be completed prior to commencing Phase 8.

4.5. System Design Inspection

The System Design Inspection confirms that user requirements as defined in the FRD have not changed and that a functional baseline exists for the project.  It also verifies that the SDD meets user requirements as stated in the FRD and meets the intent of the VBA SDLC Guidelines.  This Phase Inspection also verifies that a UAC has been prepared and submitted (see SDD Checklist) and that it is consistent with the requirements and functional capabilities of the system.

The following participants, with primary and secondary roles, play an integral part in the System Design Inspection:

· Sponsors/Users - Authors/presenters of the UAC; primarily reviewers of the SDD; can assist as co-authors of SDD
· Primary Managing Analyst - Usually involved as co-author/co-presenter of SDD; otherwise, facilitator or reviewer.  Serves as reviewer of UAC if not facilitator
· Site Managing Analyst - Usually involved as co-author/co-presenter of SDD; can be facilitator or reviewer.  Reviewer of UAC
· SDS/SDC Representatives - Usually co-authors/co-presenters of SDD; can also be reviewers.  Reviewers of UAC
· SQ&C Representatives - Usually reviewers, could be a facilitator
· Others - Scribe, usually reviewers, occasionally observers
4.6. Sample Outline for the System Design Document
System Design Document

for the

(Insert project title)
1.1
Purpose of the Project - Provide a brief statement of the purpose of the project and what the SDD intends to achieve.  The scope of the project should be written at a high level as it provides an understanding of the requirements as presented by the sponsor in the PIR and the baselined FRD.  This overview will establish a frame of reference for the remainder of the document.  It should clearly define the boundaries that have been established and identify the role of the new system (or enhancements) to clarify the magnitude of the effort.

1.2
Project References - Identify all project-related (i.e., PIR, FRD, DCD), regulatory, and procedural documents considered, analyzed, or used during this system design process.

1.3
Terms, Abbreviations and Acronyms - Provide a glossary of terms and acronyms that are used within this document and provide any definitions or descriptions that may be necessary to clarify the SDD.

2.1
System Design.  Provide a high-level description of the proposed computer solution.  Summarize the inputs, outputs, and functions of the system and how the system operates.

2.2
System Logical Flow - Present the logical flow of the system in the form of charts supplemented by a narrative.  Provide a general description of the system/subsystem to establish a frame of reference for the remainder of the document.  Identify interfacing systems/subsystems and reference their applicable documentation.  Include within this paragraph a diagram or narrative explaining the relationships of the major components of the system.  Charts (e.g., data flow diagrams) should reflect the system's entrances, exits, and interfaces to other subsystems or external systems.

2.3
System/Subsystem Functions - Introduce the software functions that are provided and how each of these system functions will perform to satisfy the requirements.  Ensure that all the functions to be automated contained in the FRD have been addressed, expanded, and refined through this detailed design process.  Describe, in the detail of this section, the database to be used, and prepare the data dictionary.  Identify the DBMS to be used.

2.3.1
Function #1 Statement
Narrative - Provide a full narrative description of the software function and how it will work.  Present this information sequentially and logically in non-technical terms (as much as possible), so that non-ADP technicians can also review and understand the software function.  Identify the input(s) to the function and how the application will process that input.  Identify the files that will be used (i.e., database/permanent files), how they are used, what files of data are updated, and the detailed processing logic (at a system level to understand the accuracy of the function) that will be performed.  Identify any output of the function and any specific detail required to generate that output.  If the inputs or outputs are external interfaces to other systems or subsystems, specifically identify that situation.  If flowcharts or data flow diagrams can be provided to clarify the presentation of the function, provide them and make reference to them.  If temporary storage of data is required (i.e., non-permanent database) to accurately describe how the system function will work, provide detailed information regarding that temporary data storage.  Provide record layouts, screens, database file structures, boundaries, edits (structure and processing), volumes, frequencies, and error messages.  At the completion of the narrative on the function, highlight the inputs, outputs, screens, and database/permanent file structure associated with this function by listing them by title or name.  For every item provided in the lists below, there should be a corresponding entry in the applicable section to provide the additional detail.

Example:
Inputs - Identify through reference to 2.4 below.



Output - Identify through reference to 2.5 below.




Screens - Identify through reference to 2.6 below.




Database/Permanent File - Identify through reference to 2.7 below.

The functional narrative supported by the contents of paragraphs 2.4 through 2.7 and any supporting attachments must completely describe each of the software's functional components.

.

.

2.3.n
Function Statement #n - Provide the same information as shown under Paragraph 2.3.1 above for every software function.

2.4
Inputs - The input description details both syntax (layout) and semantics (meaning) of any input to the system.  For the SDD, inputs are interfaces from other systems or subsystems.

a.
Input File - Reference the attachment showing the file record layout or external database being accessed.  Provide detailed information about the input using the following outline:

1)
Content (describe the purpose of this input)

2)
Source and disposition

3)
Expected volume and frequency

4)
Security

5)
Detailed description of input (NOTE:  Make references to any attachments that have been prepared to show layout, describe data, provide edit rules, etc.)

.

.

x.
Repeat the above format for each input to the system.

2.5
Outputs - The output description details both syntax (layout) and semantics (meaning) of any output produced by the system.  For the SDD, outputs are interfaces to other systems or subsystems or any produced hardcopy product.

a.
Output File/Report Name - Reference the attachment showing the file record or report layout.  Provide detailed information about the output using the following outline:

1)
Content (describe purpose of this output)

2)
Disposition/external system interface/retention

3)
Expected volume and frequency

4)
Security

5)
Detailed description of output (NOTE:  Make references to any attachments that have been prepared to show format, describe the data (computed or derived), etc.)

.

.

x.
Repeat the above format for each output of the system.

2.6
Screens - The screen description details both syntax (layout) and semantics (meaning) of any screen used in the system.

a.
Screen Name - Reference the attachment showing the layout of the screen.  Provide detailed information about the screen using the following outline:

1)
Primary Use  - Identify the type of screen (i.e., menu, data entry, turn-around, data display)

2)
Volume and Frequency of Use

3)
Security

4)
Detailed description of screen (NOTE:  Make reference to any attachments that have been prepared to show layout, describe data, provide edit rules and messages, etc.)

.

.

x.
Repeat the above format for each screen in the system.

2.7
Database/Permanent File Structure - Provide an overview of the database/permanent file structure and identify the DBMS, if applicable, to be used.  Reference the appropriate attachment for the complete description and details of the database/permanent file structure.  Utilize the following format for describing each file, table, dataset, etc.

a.
File Name - Reference the attachment showing the record/table layout.  Provide detailed information and layout about the file structure using the following outline:

1)
Content (describe general content of the file)

2)
Size (number of records or amount of space)

3)
Security (access restrictions)

4)
Data characteristics (NOTE:  Make reference to any attachments that have been prepared to define the elements or describe the data)

.

.

x.
Repeat the above format for each file or table considered to be part of the database.

2.8
Back-up/Recovery - Include a description of any special (beyond the normal) features to support essential functions during equipment failures.  Identify critical files and back-up requirements for those files.

3.1
Environment - Provide a brief overview of the current environment relating to equipment, communications, support software, security, and controls.  If the current environment does not meet the requirements of the new system, explain below, in detail, the environmental conditions that must be upgraded or enhanced (i.e., new equipment needed, upgraded communications, increased security).

a.
Equipment - List any special equipment (e.g., processors, storage media, input/output devices) not currently available that would be required for this new/enhanced application.

b.
Communications - Describe briefly the communications environment and identify additional communication needs or demands required which directly relate to the system being documented.

c.
Support Software Environment - Describe the support software with which the software modules of the system need to interact.  Include a reference to the nomenclature and documentation of the applicable software, including the languages (e.g., compiler, assembler, development, query), the operating system, and if applicable, the DBMS to be used.

Attachments (to the SDD)

Attachment 1 - Screen Layouts

Attachment 2 - Input/Output File Layouts

Attachment 3 - Report Layouts

Attachment 4 - Edit Tables/Messages

Attachment 5 - Database/Permanent File Structure - Record Layouts

.

.

Attachment n - Others, as required

5. Phase 5 - Technical Design
5.1. Purpose

The purpose of the Technical Design Phase is to assist the analysts in developing module, or program, level specifications to aid in the preparation of the Technical Design Document (TDD) and to develop the System Test Plan (STP) for the project.  A Sample TDD Outline is provided at the end of this chapter.  The TDD Outline is a format for documenting the internal design of all modules/programs for a new system/subsystem, the redesign of an existing system, and for incorporating modifications/enhancements into an existing system.  This document reflects the developer's translation of system specifications into detailed module/program specifications.  A TDD Checklist is provided to assist the reviewers in evaluating the TDD through the inspection process.  In addition, this phase provides Software Quality and Control (SQ&C) the opportunity to identify and document their strategy and plans, through the STP, for conducting the System Test prior to the acceptance of the software.  

5.2. Preparation of the Technical Design Document

a. Locate and review the System Design Document (SDD) and its reference information that is referred to as "Project References" in the SDD.  Add other references pertinent to the understanding of the specifications to be developed or technical references that would assist program level specifications.

b. To begin this phase, developers first must carefully analyze the SDD in order to design the modules and programs that will be used to implement the sponsor's requirements.  Review the descriptions of the software functions, the layouts of all inputs and outputs, and the system logical flow (see Chapter 4 - System Design).  This information defines the interrelationships of data as well as the component functional boundaries.  These functional boundaries will help to define the module/program boundaries.  As functions are integrated into module design, developers must work together to prevent duplication of functions in multiple modules as well as to insure that all functions described in the SDD are translated at the module/program level.

c. Develop a system flow diagram that presents a graphical representation of the modules and the roles they will play in the overall system.  Map the software functional write-ups in the SDD (system/subsystem functions) to the modules in the system flow diagram.  Assign module names in accordance with naming standards for the system.

d. Analyze each software function in the SDD and examine the level of detail of all its components.  Identify those software functions that are applicable to a particular module to satisfy a sub process or function.  In many cases, the SDD function may be totally and accurately expressed for the development of a module or program.  When this is the situation (i.e., a one-to-one relationship of an SDD function to a program/module), the TDD will identify the module, maximize the use of the SDD documentation by making specific functional reference to the SDD, and then be supplemented by any program level detail that may still be required for the developer.  Software functions are often expressed as adding, modifying, inquiring, selecting, deleting, or reporting a particular type of data.  Each function should be analyzed to define the processes and sub processes that are required to complete that entire function and to identify which portions will be completed by each module.  Consideration must be given to the inputs, data, edits, error conditions, the update process and any outputs that are generated within that software function. Explain all external interfaces and the relationship to other functions.  Do this for every function mapped to a particular module.  As each software function is analyzed, those screen forms and report layouts should be included in the applicable attachments.  Each module should be complete in its description with text, structure and logic edits, file layouts, screen layouts, and report layouts.  As the text is prepared, reference should be made to the specific attachment item.

e. References should be made to, or extracts should be taken from, the SDD attachments and used in the description of each module that will use that file, screen, report, or database.  The edit tables and error messages, although they may be expanded in this phase, should also include identical edits and messages as expressed and agreed upon in the SDD.

f. In developing the TDD, the objective is to decompose the entire design of the system into its modular components and abide by the attachments prepared for the SDD.  The only exception to compliance with the SDD is the additional preparation of the "Temporary/Work File Structure" paragraph, if needed, for each module.

g. The module/program logic should be documented in a series of sequential processes of what occurs first in the module through its final step in execution.  It should not be expressed using programming language, but rather in a statement of logical steps that should occur.  Specific reference should be made to the attachments, when applicable, to the logic of the module/program.
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5.3. Preparation of the System Test Plan

5.3.1. 
Introduction

System acceptance activities begin with the development of the System Test Plan (STP) by SQ&C.  The plan is to be completed by the end of the Technical Design Phase.  The plan provides coordination only and does not include test scenarios.  The test scenarios and procedures for validation testing are developed as part of the Validation Test Plan (VTP) during Phase 6 - Software Build.  The STP provides testing strategy and schedule information, major milestones, personnel requirements, test control procedures for validation testing and user acceptance criteria testing, and provides for the evaluation (usability and accuracy) of the system documentation (i.e., users manuals, training materials, and implementation procedures) and operational testing.  A STP Checklist is provided to assist reviewers in evaluating an STP through its inspection process.

The STP provides a comprehensive approach as to how a project will be tested prior to its release into production.  System testing is a complex undertaking.  If done properly, system testing can help ensure error-free software installations.  Since preparing for, and conducting, tests span three phases of the SDLC (Phase 5 - Technical Design, Phase 6 - Software Build, and Phase 7 - System Testing and Acceptance), it is important to understand the components of system testing.  System testing encompasses three test components, i.e., validation, user acceptance, and operational testing.  A detailed explanation of these testing components is presented below.  A Sample STP Outline is provided at the end of this chapter.  

a. Validation Testing

Validation testing is the verification of the functional requirements of an application system.  During validation testing, SQ&C follows specified test procedures which verify whether the system meets all functional requirements as specified in the Functional Requirements Document (FRD) and SDD.  These documents are used in developing the test procedures for the VTP.  Validation testing can consist of three test subsets (i.e., functional, regression, and linkage) testing.

The purpose of functional testing is to verify that the business and software functional requirements of the project have been satisfied by the system.  This type of testing is conducted using the functional and design requirements specified in the FRD and SDD.

Regression testing is an extension of functional testing.  The purpose of regression testing is to verify that pre-existing functional and design requirements have not been adversely affected by the project being tested.  This type of testing is particularly important when dealing with enhancement and maintenance projects to existing software.  The extent of regression testing is based on the magnitude or criticality of the project.

Linkage testing is also an extension of functional testing.  The purpose of linkage testing is to verify that the functional and design interfaces between application systems perform as specified in new or existing Functional Requirement and System Design documentation.

b. User Acceptance Testing

Upon receipt of User Acceptance Criteria (UAC), SQ&C will coordinate with the sponsor and/or user to provide joint participation in this phase of testing.  The STP should discuss the specifics of how user acceptance testing will be conducted to demonstrate system capability measured against the UAC.  

During user acceptance testing, sponsors, users, and SQ&C will also evaluate non-technical user documentation.  The STP should include the details of how this system documentation will be evaluated.  Two methods are available for the evaluation of user manuals:  1) static analysis, and (2) dynamic analysis.  Static analysis involves examining the documentation to determine whether it is complete, consistent with system specifications, conforms to applicable VBA guidelines, and is comprehensive enough to allow the user to utilize the system without prior knowledge of the system.  Dynamic analysis involves actually using instructions in the documentation to operate the system.  Specific training materials and packages will also be evaluated in this portion of system testing.

c. Operational Testing

Operational testing, when applicable, is conducted upon certification of the software.  The purpose of this final phase of testing is to evaluate the software as if in a production environment.  Validation and user acceptance testing have ensured that, functionally, the software performs as requested and designed.  However, there are other factors that may influence the system once installed in a production environment (e.g., competing with other applications for the processor, other ADP hardware resources, or the communications network).  The test team may use the implementation procedures to install the system prior to testing, noting any discrepancies or difficulties.  The instructions found in the technical manuals could be included as part of the test cases in operating the system.  Operational testing may be coordinated, controlled, and monitored by the SQ&C but in most cases, will be performed by operational and other systems/ADP technical personnel.  This phase of testing may include the following:

1) PRE-IMPLEMENTATION TESTING - A summary review of the procedures, approaches, and processes to prepare/install the software into production environments.

2) PERFORMANCE TESTING (Stress, Volume and Load Testing and Impact to Other Systems) - An analysis of the ability of the system to perform under the testing conditions established to evaluate stress situations, high volumes of input, and full load simulations.  A determination and assessment of the impact of the system to the operational environment.

3) SYSTEMS OPERATIONS DOCUMENTATION (e.g., Operations Manual, Technical Manuals, System Administrator/Supervisory Terminal Operator Guides, Installation Guides, Implementation Manuals) - An assessment of the accuracy and completeness of these operational support manuals for use by technical support staff and operations personnel.
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5.3.2. Extent and Strategy

Complete system testing (i.e., validation, user acceptance, and operational) should be performed for new development projects.  Complete system testing should also be performed for the specific requirements of a maintenance or enhancement project.  The extent of regression testing must be determined by SQ&C test philosophy which will ensure a level of confidence that existing systems and functionality remain unaffected.

There may be instances when multiple Project Initiation Requests (PIRs) and subsequent Project Control Logs (PCLs) have been issued affecting multiple systems.  In these situations, the PCLs must come together during the System Testing and Acceptance Phase.  To assure proper test control, only one STP should be prepared regardless of the number of PIRs/PCLs or development sites involved.

In cases of emergency fixes, it may be impractical to conduct complete system testing prior to implementation.  In these cases, the developer will conduct brief, informal system testing.  Where possible, sponsors are also encouraged to assist in performing the testing.  After implementation, however, SQ&C should perform full system testing as soon as possible.

5.3.3. Combining STP and VTP

In some projects, particularly maintenance type efforts, the scope may warrant developing and combining the strategy and the detail tests into one document (the STP document).  This approach should be discussed between SQ&C and the project team to determine if the approach is feasible.  If there is an agreement, the detailed test scenarios of the VTP (see Chapter 6 - Software Build) can be added to the STP as additional sections.  When this is the situation, the combined STP/VTP is to be completed by the end of this phase and inspected as an entire document.  A Sample System/Validation Test Plan Outline is provided at the end of this chapter.  (NOTE:  Normally, the VTP, when produced in Phase 6, is not inspected - it undergoes a peer review.)

5.4. Inspections

a. System Test Plan Inspection

The System Test Plan Inspection verifies that the STP establishes appropriate assignments and schedules for accomplishing system testing, and defines the necessary test control and management procedures.  In addition, this inspection confirms that the STP meets the intent of the VBA SDLC Guidelines.

The following participants, with primary and secondary roles, play an integral part in the System Test Plan Inspection:

· Sponsors/Users - Usually reviewers
· Primary Managing Analyst - Usually facilitator or reviewer 

· Site Managing Analyst - May be a facilitator or a reviewer 

· SDS/SDC Representatives - Usually reviewers  

· SQ&C Representatives - Authors and presenters, others could be reviewers
· Others - Scribe, usually reviewers, occasionally observers
b. Technical Design Inspection
The purpose of the Technical Design Inspection is to confirm that user requirements as defined in the FRD and the system design as defined in the SDD have not changed and that a functional baseline exists for the project.  During this inspection, confirmation is made that the TDD meets software functionality as defined for this project and included in the SDD and meets the intent of the VBA SDLC Guidelines.  Decision to proceed to the Software Build Phase is based upon approval of the TDD through the inspection process.

The following participants, with primary and secondary roles, play an integral part in the Technical Design Inspection:

· Primary Managing Analyst - Usually facilitator, may be a co-author and co-presenter; usually a reviewer if not any other role
· Site Managing Analyst - May be a facilitator, or a co-author and co-presenter, usually a reviewer if not any other role
· SDS/SDC Representatives - Usually co-authors and co-presenters, others are reviewers
· Others - Scribe, usually reviewers, occasionally observers
5.5. Sample Outline for the Technical Design Document
Technical Design Document 

for the

(Insert project title)

1.1
Purpose of the Document - Provide a brief statement of the purpose of the project and what the TDD intends to achieve.  The scope of the project should be written at a high level as it provides an understanding of the functional characteristics of the system and how the system has been designed to meet those needs.  This overview will establish a frame of reference for the remainder of the document.  It should clearly define the boundaries that have been established and identify the role of the system to clarify the magnitude and complexity of the system.

1.2
Project References - Identify all project-related (i.e., PIR, FRD, DCD, SDD), regulatory, and procedural documents considered, analyzed, or used during this technical design process.

1.3
Terms, Abbreviations and Acronyms - Provide a glossary of terms and acronyms that are used within this document and provide any definitions or descriptions that may be necessary to clarify the TDD.

2.1
Support Software Environment - Describe the support software with which the computer modules/programs to be developed must interact.  Include references to the languages (e.g., compiler, assembler, off-the-shelf software packages, query) and to the operating system to be used.

2.2
Interfaces - Identify the interfaces with other applications and databases.

2.3
Standards - Describe any naming conventions, common subroutines, copy libraries, or standards that should be employed in the development of the software.

2.4
Storage - Describe storage requirements for the modules/programs, including internal storage requirements, use of auxiliary storage such as tape, disk, drum and the estimated quantity required of each.

2.5
Controls - Describe required module/program controls such as record counts, accumulated counts, batch controls, etc.

3.1
Technical Design - Provide an overview/diagram that depicts all application software components of the system.  At a minimum, all programs/modules should be identified with their relationship to each other (on-line programs and how they are accessed or sequential associations of programs in batch jobs, or called sub-routines/modules).  This should be a graphical representation of the system and a frame of reference for each of the following detailed component specifications.

3.2
Database/Permanent File Structure - Either include the database information from the SDD or make reference to it.  Provide any additional level of detail necessary for program development that may not have been included in the SDD.
3.3
Module/Program Name #1
a.
Description - Provide a general description of the module/program and identify the system functions and sub-functions that this module/program supports.

b.
Module/Program Logic - Describe in detail the logic of the application module/program.  Make specific reference to the inputs, outputs, screens, and databases described below for this module/program and provided as an attachment to this document.

c.
Inputs - The input description details both syntax (layout) and semantics (meaning) of any input to the function.  For the TDD, inputs are interfaces from other systems or subsystems or any intermediate/work files created by other programs/modules.

1)
Input File - Reference the attachment showing the file record layout or external database being accessed.  Provide detailed information about the input using the following outline:

a)
Content (describe purpose of this input)

b)
Source and disposition

c)
Expected volume and frequency

d)
Security

e)
Detailed description of input (NOTE:  Make references to any attachments that have been prepared to show layout, describe data, provide edit rules, etc.)



.



.

n)
Repeat the above format for each input to the module/program.

d.
Outputs - The output description details both syntax (layout) and semantics (meaning) of any output produced by the function.  For the TDD, outputs are interfaces to other systems or subsystems, any produced hard copy product, or any intermediate/work file created for use by another program/module.

1)
Output File/Report Name - Reference the attachment showing the file record or report layout.  Provide detailed information about the output using the following outline:

a)
Content (describe purpose of this output)

b)
Disposition/external system interface/retention

c)
Expected volume and frequency

d)
Security

e)
Detailed description of output (NOTE:  Make references to any attachments that have been prepared to show format, describe the data (computed or derived), etc.)



.



.

n)
Repeat the above format for each output of the module/program.

e.
Screens - The screen description details both syntax (layout) and semantics (meaning) of any screen used by the program/module. 

1)
Screen Name - Reference the attachment showing the layout of the screen.  Provide detailed information about the screen using the following outline:

a)
Primary Use - Identify the type of screen (i.e., menu, data entry, turn-around, data display)

b)
Volume and frequency of use

c)
Security

d)
Detailed description of screen (NOTE:  Make references to any attachments that have been prepared to show layout, describe data, provide edit rules and messages, etc.)



.



.

n)
Repeat the above format for each screen in the module/program.

f.
Database/Permanent File Structure - Provide a list of these files within the database that will be used by this program/module.  Use the following format for describing the file with regard to this program/module.

1)
File Name #1 

a)
Mode - (Input, Output, Input/Output)

b)
Use - Provide a brief statement as to how this file is to be used by this program/module.



.



.

n)
File Name #n - Repeat the above format for each database or permanent file being accessed by the program/module.

g.
Temporary/Work File Structure - If required by the module/program, reference the appropriate attachment for the complete description and details of any temporary files (i.e., those files remaining internal to this program/module).  Utilize the following format for describing each file, table, dataset, etc.

1)
File/Table/Dataset Name - Reference attachment showing record/table layout.  Provide detailed information about the file structure using the following outline: 

a)
Content (describe content of the file)

b)
Media (disk, tape)

c)
Size (number of records or amount of space)

d)
Data characteristics (NOTE:  Make reference to any attachments that have been prepared to define the elements or describe the data)



.



.

n)
Repeat the above format for each file or table considered to be temporary or a work file for this module/program.

.

.

3.n
Module/Program Name #n - Provide the same information as above for each module/program.

Attachments (to the TDD)

Attachment 1 - Screen Layouts

Attachment 2 - Input/Output File Layouts

Attachment 3 - Report Layouts

Attachment 4 - Edit Tables/Messages

Attachment 5 - Database/Permanent File Structure - Record Layouts.
.

.

Attachment n - Others, as required

5.6. Sample Outline for the System Test Plan
System Test Plan 

for the

(Insert system name)

1.1
IDENTIFICATION INFORMATION SECTION
1.2
PCL Number:

1.3
Project Number:

1.4
Project Title:

1.5
SQ&C Analyst(s):

1.6
Date Written:

1.7
Terms and Abbreviations - Provide a listing of any terms, definitions, or acronyms unique to this document and subject to the interpretation of the reader.

1.8
Project Description - Provide a brief description of the purpose and scope of the project.  Identify the magnitude of the project and the business mission/element being supported by the project.

2.1
TEST PLAN SECTION
2.2
Test Strategy - This paragraph should state the strategy to be used during the entire system test process.  The test strategy should provide an overview description of how, and to what extent, the three components of system testing (i.e., validation, user acceptance, and operational testing) will be conducted.  The extent of testing is based on the scope and nature of the project.  Include in the strategy test progression.  A discussion of any Computer Assisted Software Engineering (CASE) or automated tools and the plans for their use in testing should also be included here.  Any computer equipment not already available should be identified.  Each of the following sub-paragraphs should be an expansion of the overview presented in test strategy.

2.2.1
Validation Testing - This test strategy sub-paragraph should state how, and to what extent, functional, regression, and linkage testing will be conducted.  Since detailed functional test descriptions and their test procedures are described in the Validation Test Plan that will be developed during Phase 6 - Software Build, this sub-paragraph should be limited to an overview of the type of testing to be conducted.  A reference to the VTP may be included.  

2.2.2
User Acceptance Testing - This test strategy sub-paragraph should provide the specifics of how user acceptance testing will be conducted to demonstrate system capability measured against the UAC and how user support documentation will be evaluated.  

2.2.3
Operational Testing - This test strategy sub-paragraph should state how, and to what extent, operational testing will be conducted.  A discussion of the type of operational testing should be included (e.g., pre-implementation testing, performance testing (stress, volume and load, impact on other systems), systems operations documentation evaluation).  

2.3
Test Environment - Indicate the environment and conditions under which the test is to be conducted.  Describe the input data (whether or not special data or normal data is to be used), any supporting software, and the hardware system.

2.4
Test Schedule - The purpose of this paragraph is to establish a test schedule for accomplishing all components of system testing (i.e., validation, user acceptance, and operational testing).  Dependent upon the scope and complexity of the project, a detailed schedule may be necessary to reflect various test activities within these components.  A milestone chart should be included to illustrate the schedule.  

2.5
Personnel Requirements - This paragraph should contain the number of SQ&C personnel or a man-hour estimate for development and execution of the system test procedures.  This paragraph may also include sponsor/user resource requirements for user acceptance testing, systems development personnel for test support activities, and any other technical personnel for operational testing or other test support.  

2.6
Test Control Procedures - This paragraph should discuss the test control procedures to be followed during system test execution and termination.  The test control procedures should include discussion of how testing will be monitored and the conditions for normal and abnormal test termination as well as the procedures to be followed for each event.  In general, the conditions for normal termination would be the successful completion of validation, user acceptance, and operational testing.  The conditions for abnormal test termination, however, are more subjective and dependent upon a number of factors requiring the judgment of the SQ&C analyst during test plan preparation.  The SQ&C analyst must take into consideration the criticality of the function(s) being tested when determining the error threshold which would require test termination while corrections to the system are being performed.

2.7
Test Constraints - List any anticipated limitations imposed on the tests due to system or test conditions.
5.7. Sample Outline for the Combined System/Validation Test Plan
COMBINED System/VALIDATION Test Plan 

for the

(Insert system name)

1.1
IDENTIFICATION INFORMATION SECTION
1.2
PCL Number:

1.3
Project Number:

1.4
Project Title:

1.5
SQ&C Analyst(s):

1.6
Date Written:

1.7
Terms and Abbreviations - Provide a listing of any terms, definitions, or acronyms unique to this document and subject to the interpretation of the reader.

1.8
Project Description - Provide a brief description of the purpose and scope of the project.  Identify the magnitude of the project and the business mission/element being supported by the project.

2.1
TEST PLAN SECTION
2.2
Test Strategy - This paragraph should state the strategy to be used during the entire system test process.  The test strategy should provide an overview description of how, and to what extent, the three components of system testing (i.e., validation, user acceptance, and operational testing) will be conducted.  The extent of testing is based on the scope and nature of the project.  Include in the strategy test progression.  A discussion of any Computer Assisted Software Engineering (CASE) or automated tools and the plans for their use in testing should also be included here.  Any computer equipment not already available should be identified.  Each of the following sub-paragraphs should be an expansion of the overview presented in test strategy.

2.2.1
Validation Testing - This test strategy sub-paragraph should state how, and to what extent, functional, regression, and linkage testing will be conducted.  

2.2.2
User Acceptance Testing - This test strategy sub-paragraph should provide the specifics of how user acceptance testing will be conducted to demonstrate system capability measured against the UAC and how user support documentation will be evaluated.  

2.2.3
Operational Testing - This test strategy sub-paragraph should state how, and to what extent, operational testing will be conducted.  A discussion of the type of operational testing should be included (e.g., pre-implementation testing, performance testing (stress, volume and load, impact on other systems), systems operations documentation evaluation).  

2.3
Test Environment - Indicate the environment and conditions under which the test is to be conducted.  Describe the input data (whether or not special data or normal data is to be used), any supporting software, and the hardware system.

2.4
Test Schedule - The purpose of this paragraph is to establish a test schedule for accomplishing all components of system testing (i.e., validation, user acceptance, and operational testing).  Dependent upon the scope and complexity of the project, a detailed schedule may be necessary to reflect various test activities within these components.  A milestone chart should be included to illustrate the schedule.  

2.5
Personnel Requirements - This paragraph should contain the number of SQ&C personnel or a man-hour estimate for development and execution of the system test procedures.  This paragraph may also include sponsor/user resource requirements for user acceptance testing, systems development personnel for test support activities, and any other technical personnel for operational testing or other test support.  

2.6
Test Control Procedures - This paragraph should discuss the test control procedures to be followed during system test execution and termination.  The test control procedures should include discussion of how testing will be monitored and the conditions for normal and abnormal test termination as well as the procedures to be followed for each event.  In general, the conditions for normal termination would be the successful completion of validation, user acceptance, and operational testing.  The conditions for abnormal test termination, however, are more subjective and dependent upon a number of factors requiring the judgment of the SQ&C analyst during test plan preparation.  The SQ&C analyst must take into consideration the criticality of the function(s) being tested when determining the error threshold which would require test termination while corrections to the system are being performed.

2.7
Test Constraints - List any anticipated limitations imposed on the tests due to system or test conditions.
3.1
FUNCTIONAL TEST SECTION (Reference Chapter 6, VTP Outline)

3.2
Functional Description #1


a.
Test Setup and Initialization


b.
Test Steps


c.
Input Data


d.
Output Data


e.
Expected Results

3.n
Functional Description #n

4.1
REGRESSION TEST SECTION (Reference Chapter 6, VTP Outline)

4.2
Regression Description #1


a.
Test Setup and Initialization


b.
Test Steps


c.
Input Data


d.
Output Data


e.
Expected Results

4.n
Regression Description #n

5.1
LINKAGE TEST SECTION (Reference Chapter 6, VTP Outline)

5.2
Linkage Description #1


a.
Test Setup and Initialization


b.
Test Steps


c.
Input Data


d.
Output Data


e.
Expected Results

5.n
Linkage Description #n

6. Phase 6 - Software Build
6.1. Purpose

The Software Build Phase is the stage in which the technical design specifications are translated into structured computer code and tested by the developers.  Also within this phase, the Validation Test Plan (VTP) is produced which details the independent testing effort that will occur in the next phase.  This phase involves internal program design and development, coding, development and application of unit and integration test plans, and the development of the test scenarios for acceptance testing.  Developer test data files and databases are established, and the program documentation, user documentation, and computer operations documentation are completed.  Code reviews, formal or informal, as appropriate, are performed and any Conversion/Implementation Plans, if applicable, are completed.  

Because this phase has many components and project deliverables, the inspection and completion of this phase is not dependent upon one product.  However, all components of the phase should be completed prior to moving the project into Phase 7 - System Testing and Acceptance.  The Software Build Checklist is structured to lead the inspection team to evaluate a myriad of activities that should have been completed prior to announcing the Software Build Phase has been accurately and totally completed.

6.2. Prepare for the Software Build Stage

a. Review the System Design Document (SDD) and the Technical Design Document (TDD) with the designers
b. Review the groups of functions presented in the SDD and TDD for the build stage (e.g., identify on-line transactions, modules using the same set of database views, modules that are one-time conversion/implementation programs, and modules that may have dependency to, or on, other modules.  This assessment will help the developers determine the sequence in which these programs/modules should be developed and tested
c. Identify the procedures for the chosen development environment, technical guidelines, programming standards, and the library system for controlling programs that are being built
d. Establish guidelines on the configuration of hardware, system software, and data files for application development and those that are applicable for transition into the System Testing and Acceptance Phase
6.3. Produce and Test the Programs

a. Using the SDD and TDD, code and review each program.  Complete code revisions.  For large programs, or those that may be incrementally developed, there may be a series of reviews, but at some point the program should undergo a complete review prior to the beginning of unit testing
b. Unit test each program.  As an independent set of logic of an entire system, each module/program will be tested using its own set of test files and test criteria.  As much as possible, all logic paths and conditions are exercised.  In addition, invalid data and conditions should be attempted to ensure adequate error handling routines have been developed

c. Test a set of programs (integration testing), ensuring that the communications (data passing) and controls work together.  For on-line systems, test logical groups of functions.  Testing should also include system facilities and utilities such as load, back-up, recovery, archive, and restore

d. Review each module/program for its structure and organization and incorporate comments for readability and understanding.  Check for completeness and accuracy

	
	SOFTWARE BUILD CHECKLIST
	

	
	Project Title:
	
	PCL Nbr:
	
	

	
	
	
	
	

	
	Codes:  A=aCCEPTABLE n/a=nOT aPPLICABLE U=UNACCEPTABLE (iF u, PROVIDE cOMMENTS)
	

	
	Review Items
	    cODE
	

	
	code review(s) (see separate checklists) 
	
	

	
	Completed Code Review
	
	

	
	Completed Code Review Checklist(s) when applicable
	
	

	
	unit and integration test plans
	
	

	
	Availability of plans for review
	
	

	
	Completed Unit and Integration Test Plan Checklist
	
	

	
	Completed Test Summary & Evaluation
	
	

	
	validation test plan
	
	

	
	Completed Validation Test Plan Checklist
	
	

	
	documentation
	
	

	
	Availability and accuracy of all support documentation
	
	

	
	summary
	
	

	
	Identification and readiness of software to be turned over for  acceptance testing
	
	

	
	
	
	

	
	NOTE: If an unacceptable answer is given, the project cannot proceed to the ST&A Phase.
	

	
	Comments:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Completed by:
	
	Date:
	
	

	
	
	


6.3.1. Code Review

a. The main activity of the Software Build Phase is to translate the technical design specifications into accurate, executable code.  Code reviews are an essential part of this activity and are performed by peer staff in the development group.  Code reviews should be held on very complex modules/programs and for those modules developed by less experienced Systems Development Service (SDS) personnel, and those being developed by staff having considerable errors uncovered in previous unit and integration testing experiences.  The lead analyst should determine which modules/programs should undergo code review and ensure review staff time is available to perform these.  They can be formal or informal, structured or unstructured, done in a static or dynamic manner.  Items that are checked would include:

· Documentation (Is it complete and accurate?)
· Readability (Is it understandable?)
· Complex logic conditions
· Interfaces (Do the number, order, and type of parameters match with all usages?)
· Special techniques used (Such as; overlays and internal tables that may be indexed or subscripted)
b.
As in inspections, errors and deficiencies found during code review are only recorded and discussed, not corrected by the reviewers.  The corrections are made subsequent to the review and may be subjected to another review.  In a dynamic code review session, the code is executed "manually" by walking a representative set of test situations/conditions through the code under review.  The review group usually consists of a small group of people (senior programmers, analysts) and in some instances, a moderator.

c.
A less formal approach is the "buddy system" or peer review.  Programmers exchange code with each other and critique it constructively.  (This works well when there is a common interest for doing it.  It will not work effectively when used to embarrass someone and threaten someone's self-image.)

d.
The types and number of code reviews vary and are a function of the complexity and structure of the programs/modules.  No approach will be listed here as mandatory, but an initial peer review is strongly encouraged.  Other code reviews are based on organization policy and preference.  The Code Review Checklist should be used in part or in total in conducting any of the selected code reviews.

	
	CODE REVIEW CHECKLIST
	

	
	FOR PROGRAM MODULE ID:  ____________________
	

	
	Project Title:
	
	PCL Nbr:
	
	

	
	
	

	
	Review Items
	
	                YES
	    NO
	

	
	general standards:
	
	
	
	

	
	Does the coding conform to specified standards and procedures?
	
	
	
	

	
	Does the coding adhere to the proper naming conventions?
	
	
	
	

	
	Are sufficient comments provided where needed?
	
	
	
	

	
	Are comments clear, concise and consistent?
	
	
	
	

	
	Is the coding clearly understandable?
	
	
	
	

	
	Does the coding efficiently and correctly perform the function as stated in the TDD?
	
	
	
	

	
	i/o file handling:
	
	
	
	

	
	Are I/O files opened and closed properly and consistently?
	
	
	
	

	
	Are DB files readied and finished properly and consistently?
	
	
	
	

	
	Are sort parameters stated and sequenced properly?
	
	
	
	

	
	Are read and write statements stated properly and consistently?
	
	
	
	

	
	Are data elements and layouts specified properly for I/O files?
	
	
	
	

	
	data description:
	
	
	
	

	
	Are all data elements properly sized, specified and used?
	
	
	
	

	
	Are correct values assigned to constant data elements?
	
	
	
	

	
	Are redefined layouts properly described?
	
	
	
	

	
	Are common areas identical between called and calling modules?
	
	
	
	

	
	Are common tables and arrays described and accessed consistently between

   called and calling modules?
	
	
	
	

	
	procedural statements:
	
	
	
	

	
	Are pertinent data elements initialized?
	
	
	
	

	
	Are input data elements edited for proper limits?
	
	
	
	

	
	Are data elements edited for proper limits before writing to output files?
	
	
	
	

	
	Are mathematical computations correctly stated to perform the function

   required by the TDD?
	
	
	
	

	
	Are computational results checked for reasonable values?
	
	
	
	

	
	Are conditional and branch statements properly constructed and terminated?
	
	
	
	

	
	Do looping subroutines terminate under the proper conditions?
	
	
	
	

	
	Are subscripts and counters within loops properly incremented?
	
	
	
	

	
	Do all subroutine calls transfer data element items correctly?
	
	
	
	

	
	Are transfers of control stated correctly?
	
	
	
	

	
	Do error checking routines exist where applicable?
	
	
	
	

	
	Does coding include halt instruction or transfer of control?
	
	
	
	

	
	Note:  If a "No" answer is given, provide information on a separate sheet on what is required to make the item acceptable.
	

	
	Reviewed by:
	
	Date:
	
	

	
	
	


6.3.2. Development Testing

The goal of development testing is to identify errors and design flaws during the development process.  Development testing strategy depends upon the nature of the project (i.e., new development, enhancement, maintenance), and the complexity of the project (e.g., what software languages are used, the number of interfaces to other systems).  The purpose of development testing is to verify that design specifications of the SDD and the TDD have been successfully translated into executable code (i.e., the code manipulates data as specified).  Program logic is examined, and logical errors are identified and corrected.  Interfaces to other systems are also verified during development testing.

6.3.2.1. Test Management

The project team should appoint a test manager to oversee development testing.  The duties of test management should be the following:

a.
Adapt VBA testing policy to the project
b.
Coordinate development efforts to facilitate testing
c.
Coordinate testing across division lines when applicable to the project
d.
Determine when and how testing will be performed and what methods will be used
e.
Oversee the development of unit and integration test plans and test data
f.
Estimate and track testing costs, if applicable
g.
Review the test logs and track all software errors surfaced from testing
h.
Document the completion of the testing, and prepare the results for project management review
i.
Provide recommendations for improvements for future testing in projects
Test management will have many important decisions to make early in the development project.  Test management will have to determine the extent of the testing and how it will be performed based upon the nature and scope of the project.  The test environment must be determined.  If the system will be complex, requiring interfaces with several other systems or key systems crucial to operation, test management must determine how and where these associated systems can be accessed for thorough interface testing.

6.3.2.2. Test Planning and Test Plans

As unit and integration testing is an integral part of system development, resources and scheduling and milestones for these activities must be included in the overall project plan.  The test plans for unit and integration testing are prepared by the development staff and should include test descriptions, test procedures, inputs and expected outputs, a means for recording results, and a section for analysis and notes.  The contents of these plans should be derived from system design specifications and technical design specifications.  The plans should also include information regarding scheduling, the software features to be tested, pass/fail criteria, any automatic testing techniques to be used, and test deliverables.  Integration testing should be of a progressive nature.  This enables the team to suspend and restart testing activities when necessary (e.g., to analyze deficiencies).  Suspend/restart criteria, if applicable, should also be included in the test plans.

6.3.2.3. Test Logs

Test logs should be maintained by the development team during unit and integration testing.  The purpose of these logs is to record relevant testing events.  The log should include general information such as the test case numbers, when the test was started, completed or suspended, any detected errors originated by the test, the name of the person conducting the test, and the results (pass or fail).  Structuring (format) of the test logs will be defined by the development organization to reflect their own approach in managing their development staff and their testing.

6.4. Review/Finalize for System Test Cases

a.
Ensure that the system (i.e., programs, documentation, and procedures) will be complete for turnover to SQ&C
b.
Prepare test environment (i.e., data, program libraries, network/communications and other equipment, operating system, and other support software)
c.
Correct errors, fine tune database or programs, and resolve hardware or network problems in response to results of development testing, including network architecture
d.
Ensure that required activities have been completed in preparation for the Software Build Inspection which concludes this phase
6.5. Preparation of the Unit Test Plan

The purpose of the Unit Test Plan (UTP) is to provide coordination for, and a description of, the unit testing effort.  A Sample UTP Outline is provided at the end of this chapter.  Although the UTP is not inspected and baselined like other SDLC products, a peer or project review is recommended and a Unit and Integration Test Plan Checklist is provided to assist in that review.  A unit, as defined for this test plan, is the smallest, distinctly identifiable, portion of the application software.  It could be a program or a module, or possibly a subroutine that is separately designed and developed and will be utilized (called) by other programs or modules.  Any sub-divisions within a unit for testing purposes (i.e., an on-line add routine versus an on-line error rejection list) would be identified as separate tests of the same unit.  One UTP is written for each project that goes through the SDLC and must include all units that are part of the project and therefore are to be tested.  For enhancement and modification projects to existing systems, some of the units to be tested may be solely from the perspective of regression testing (testing of units that should not have been affected).  For each unit to be tested, any number of tests may be identified.

The UTP provides test schedule information, major milestones, personnel requirements, and defines the necessary deliverables and test control procedures.  Although unit testing is performed by the developer and not necessarily by an independent group, the UTP provides the development staff with an orderly and uniform way of documenting their test strategies.  The individual test scripts for a unit will usually be prepared by the development programmer or a member of the development team who is familiar with the unit to be tested.  These plans and the detailed descriptions of each of the unit tests documented in Paragraphs 3.1 through 3.n of the Sample UTP Outline provide the entire UTP for any particular project/system.

Paragraph 2.1 (Test Strategy and Extent of Testing) which reflects strategy and schedule, could begin its development as early as the Technical Design Phase of the project.  Paragraphs 3.1 through 3.n provide the details of each unit test and can be developed as the Software Build Phase progresses.  Each unit takes on full identification of its functionality during the Technical Design Phase and the test scenarios can begin to be developed.  Although this guideline encourages beginning development of the UTP as early as possible in the Technical Design.

Phase, this guideline requires only that the plan be prepared, and that the results of executing the plan be available by the end of the Software Build Phase. 

	
	UNIT AND INTEGRATION TEST PLAN CHECKLIST
	

	
	Project Title:
	
	PCL Nbr:
	
	

	
	
	
	
	

	
	Codes:  A=aCCEPTABLE n/a=nOT aPPLICABLE U=UNACCEPTABLE (if u, PROVIDE comments)
	

	
	Review Items
	
	                                CODe
	

	
	Definition of test strategy
	
	

	
	Definition of test schedule, resources and deliverables
	
	

	
	Test descriptions included
	
	

	
	for each test, consider the following:
	
	

	
	Provision of description
	
	

	
	Test descriptions included
	
	

	
	Provision of setup conditions and/or procedures
	
	

	
	Identification of input test data
	
	

	
	Prediction of output data/results
	
	

	
	Sufficient tests described
	
	

	
	Exercising of logical paths
	
	

	
	Exercising of all inter-module sequences
	
	

	
	Comments:
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	Completed by:
	
	Date:
	
	

	
	
	


6.6. Preparation of the Integration Test Plan

The purpose of the Integration Test Plan (ITP) is to provide coordination for, and a description of, the integration testing effort.  A Sample ITP Outline is provided at the end of this chapter.  Although the ITP is not inspected and baselined like other SDLC products, a peer or project review is recommended and a Unit and Integration Test Plan Checklist is provided to assist is that review.  The integration testing portion of the Software Build Phase is designed to allow the development staff to gradually assemble the software components to ensure they perform as an operational entity.  The first test may be as simple as the testing of "Unit A" with "Unit B".  Integration testing helps verify that the communication between two or more units operates satisfactorily and that any use of shared data (possibly through a permanent or temporary file structure) is being handled properly.  As units are tested satisfactorily with other units, additional units are then tested and added until the entire system has been assembled, as if in production.  The integration tests will identify how these building blocks (units) will be assembled and tested; how, and the sequence, of the next pieces are to be added, until the whole software system is completed.  The plan also provides test schedule information, major milestones, personnel requirements, and defines the necessary deliverables and test control procedures.  

6.7. Preparation of the Validation Test Plan

The purpose of the VTP (see Sample VTP Outline and accompanying Checklist provided at the end of this chapter) is to provide the SQ&C Staff with an orderly and uniform way of documenting their test scenarios.  Test schedule information, major milestones, personnel requirements, deliverables, and test control procedures for validation testing are provided in the System Test Plan (STP).  Validation testing can consist of three test subsets:  1) functional, 2) regression, and 3) linkage testing.  The following is a brief discussion of each of these test subsets.  

a. Functionality Testing

Preparing the VTP and understanding the meaning of functional testing is critical to understanding the SDLC and SQ&C's role.  Validation testing provides an independent functional assessment of the system.  The FRD identifies business requirements and business functional needs that must be satisfied by the developed software.  The SDD is written at a different level, for a different audience, but also identifies functional components (software functions) of the system.  One perspective of functional testing is the FRD business functional definition, while the second document identifies the software functions that were needed to provide the business functionality.  SQ&C must develop their tests using both documents (FRD and SDD).  Both documents are necessary to comprehend the full magnitude of the functional tests (business functions and software functions) to certify the validity and accuracy of the developed or modified system(s).

The first step in validation testing should be "black box" testing conducted in a controlled test environment.  There should be no concern for internal code logic or interfacing the system to other application systems.  The test starts with the primary or critical system functions and then progresses to the testing of ancillary functions after the critical functions are found to be in order.  Functional testing should be progressive (i.e., basic software functions may be tested first, then several functions concatenated and tested, and then possibly an entire business process may be simulated or tested).

The system should be checked to see if it operates within the bounds of specification (i.e., provide the system with a proper input and check the output to see if it conforms to specifications).  Scenarios should also be developed to check the system outside of the bounds of specification.  For example, if the specifications call for an input of X, the system response resulting from input of X+1, or Y must be determined.  Functional testing must confirm that the system does not break (abort) under expected and unexpected data, normal and abnormal sequences of functions, and "not supposed to happen" situations.  As for interfaces with other application systems, the data prepared or extracted for these interfaces should be checked for correctness, but the systems should not be interfaced to other application systems during this part of validation testing; this is left to linkage testing.

b. Regression Testing
Regression testing is conducted to determine whether the unchanged components and modules of a system have been affected by the newly developed project.  In regression testing, the emphasis of the testing is placed on the unchanged components (e.g., other software modules, application software, interfaces with other systems, system inputs and outputs, and reports).

c. Linkage Testing
Linkage testing is performed to determine whether the interfaces to other systems perform as specified.  Linkage testing also verifies that the system will perform as specified when linked to other systems, in an operational, or an operational-like environment without degrading the operation of other systems.  The purpose of linkage testing is to assure that data coming from one system can successfully be processed in another system.  This part of linkage testing is similar to the first part of validation testing, but the emphasis is placed on verifying the external processing of that data from the interface.  Some of the test procedures may be derived from the functional test procedures with modifications to accommodate the linkages to other systems.

6.8. Testing Off-the-Shelf Application Software and System Utilities

The strategy used for testing Off-the-Shelf (OTS) software should be very similar to that used for SDLC application software testing.  OTS software could include both application packaged software as well as vendor utilities and operating systems.  A STP and a VTP should be prepared (optionally merged as one document, see Chapter 5 - Technical Design).  The only difference in this type of testing is that the software design has been developed and documented by a vendor.  The software could be procured through a VBA acquisition or the software could be provided as an upgrade (new release) to already acquired software.  The STP should distinguish the type of software being tested and accurately describe the approach as to how the testing will be conducted.

In most cases, the OTS software will have supporting documentation or release bulletin information.  Testing of OTS software requires the test team to understand the vendor's documentation and to test (verify) that the software does perform as the documentation states.  This functional testing will confirm that the installation and operation of the software is consistent with the supporting documentation.

In most cases, there has been a statement of requirements for the OTS but that was most likely stated in an acquisition package (i.e., RFP).  Testing against the requirements is an option available to the test team as the acquisition has already been completed and a contract award already made.  Testing against those stated requirements would clarify the strengths and weaknesses of the software with regard to the original requirements; however, there is little opportunity to mandate changes to the software - these are contract issues.

Based upon the type of OTS and whether this is a new or upgrade release of software, the VTP should consider whether regression and linkage testing are applicable.  The strategy will be stated in the STP, and if found to be necessary, the detailed regression and linkage tests will be described in the VTP.

6.9. Software Build Inspection

The Software Build Inspection verifies that the code is complete according to requirements and specifications and confirms that code reviews and development testing has been completed and that the VTP is available to commence the next phase.  During this phase, code review results and unit and integration test results are also reviewed to ensure these activities occurred.  The decision to proceed to the System Testing and Acceptance Phase is based on acknowledgment that the activities of the Software Build Phase were completed including the preparation of the VTP.

The following participants, with primary and secondary roles, play an integral part in the Software Build Inspection:

· Sponsors/Users - Usually will not participate, can be reviewers
· Primary Managing Analyst - Usually facilitator, could be reviewer
· Site Managing Analyst - Usually reviewer, could be facilitator
· SDS/SDC Representatives - Presenters and reviewers
· SQ&C Representatives - Presenters for VTP, reviewers
· Others - Scribe, usually reviewers, occasionally observers
6.10. Sample outline for the Unit Test Plan
Unit Test Plan 

for the

(Insert project title)
1.1
Project Description - Provide the title and a brief description of the nature and scope of the project (i.e., new development, enhancement, or maintenance) and a brief description of the purpose of the project.

1.2
Terms and Abbreviations - Provide a listing of any terms, definitions, or acronyms unique to this document and subject to the interpretation of the reader.

2.1
Test Strategy and Extent of Testing - This paragraph should state the strategy to be used (i.e., manual data entry/transactions or automated testing, developer or co-worker testing), a discussion of any CASE or automated tools to be used for testing, the extent of unit testing based on the scope and nature of the project, and any approaches that will be taken in the development of test data.  For new development, all units are to be tested.  If the project does not require that all of the system units are to be tested (e.g., minor enhancements and maintenance projects), list the units which are to be tested.

2.2
Test Schedule - Develop a schedule for accomplishing the unit testing.  A milestone chart should be included showing unit testing milestones and their relationship to the total development testing effort.

2.3
Test Deliverables - List and describe the deliverables associated with unit testing.  Usually, the only deliverable needed for the effort will be a summary and evaluation report of test activities and results which should be available for the Software Build Phase Inspection.

2.4
Data Recording - State the methods that will be used to construct or record test data and test results.  Test management should state their approach for monitoring the unit testing effort to ensure that data is being recorded.

2.5
Error Recording and Correction - Describe test management's plans for ensuring that software errors are documented and then tracked through the correction process.  Identify how Action Reports (ARs) will be handled to report system design deficiencies (such as incompatibilities with operating systems, hardware, software, and system design flaws, etc.).

2.6
Test Termination - State the conditions for terminating unit testing.  In general, this involves completing the testing of all of the units, documenting the results in the form of a summary report, and a review meeting by test management to confirm the unit testing phase has been completed.  This paragraph should also address the termination of testing if a redesign or major correction of the system is being performed.

2.7
Unit Test Procedures - State any specific format or procedures that are to be followed during the unit test effort.  The unit test procedures can be started during the Technical Design Phase of the project as each unit is identified and designed and will eventually evolve into a complete Unit Test Package prior to the completion of the Software Build Phase.

3.1
Unit Identification #1 - Identify the unit (Unit #1 to Unit #n) to be tested and briefly describe its function(s).  Refer to the Technical Design Document where specific design information can be found for this unit.  Complete the test steps as necessary to ensure that all functional capabilities of the unit will be exercised.

a.
Test #1 Identification - Describe the particular test that is to be conducted.  This should include all input commands, instructions for data recording and interim evaluation of test results.  At the unit level, the test should verify every logical path and every data handling capability as reflected in the TDD for this particular test.

1)
Test Setup and Initialization - Describe any procedures necessary to set up computer equipment, tools, data conditions, and software for testing.

2)
Input Test Data - Describe or make reference to the data types, the range of values, and the number of samples or combinations needed to execute an acceptable test.

3)
Output Data - List the expected output and tolerances of the test.  Discuss how the output is to be evaluated as a basis for continuation of the test sequence.  This should include conditions such as the type or number of system interrupts, breaks, etc., which require a halt of testing or test termination.

4)
Test Termination - Provide the sequence of actions necessary for normal test termination.  This should include things such as the collection of results and test records, system shutdown procedures, and the initiation of any necessary reports.

b.
Test #n Identification - Repeat the development of test steps for each unit test that must be conducted for this particular module, program, or subroutine.  Use the same outline that is developed for describing Test #1 (see par. a. above).  Sequentially number the test step paragraphs for each unique type of test and complete the setup, input, output, and termination paragraphs for each test.

.

.

3.n
Unit Identification #n - Repeat the development of unit descriptions for all units that will be tested to ensure the quality of the software to be developed.  Sequentially number the unit description's paragraph for each unique module, program, or unit that must be tested.

6.11. Sample Outline for the Integration Test Plan
Integration Test Plan

 for the

(Insert project title)

1.1
Project Description - Provide the title, and a brief description of the nature and scope of the project (i.e., new development, enhancement, or maintenance, and size of effort).

1.2
Terms and Abbreviations - Provide a listing of any terms, definitions, or acronyms unique to this document and subject to the interpretation of the reader.

2.1
Test Strategy and Extent of Testing - This paragraph should state the strategy (i.e., bottom-up or top-down) to be used and the extent of integration testing based on the scope and nature of the project.  Identify the elements (i.e., units, components, and subsystems) which are to be integrated.  Upon the successful integration of the system, testing should be conducted to verify the functionality and performance of the system within the bounds of system specifications.  The test should be of a progressive nature (i.e., it could check the critical system functions first, the ancillary functions second, and then performance characteristics such as response times and capacity last).  This testing should be performed in a stand-alone mode; but the data to external interfaces, operating system, and system platform compatibility should be checked for correctness.  A discussion of any CASE or automated tools and the plans for their use during testing should also be included here.

2.2
Test Schedule - Devise a schedule for accomplishing integration testing.  A milestone chart should be included showing integration testing milestones and each one's relationship to the total development testing effort.

2.3
Test Deliverables - List and describe the deliverables associated with integration testing.  In general, the only deliverable needed for the effort will be a summary and evaluation report of test activities and results available for the Software Build Phase Inspection.

2.4
Data Recording - State the methods that will be used to construct or record test data and test results.  Test management should state their approach for monitoring the integration testing effort to ensure that data is being recorded.

2.5
Error Recording and Correction - Describe test management's plans for ensuring that software errors are documented and then tracked through the correction process.  Identify how Action Reports (ARs) will be handled to report system design deficiencies (such as incompatibilities with operating systems, hardware, software, and system design flaws, etc.).

2.6
Test Termination - State the conditions for terminating integration testing.  In general, this involves completing the testing of all of the elements listed in Paragraph 2.1, the completion of system functional testing, or terminating testing while a redesign or major correction of the system is being performed.

2.7
Integration Test Procedures - The purpose of this section is to provide integration test procedures which will:  1) test the interfaces between units as they are integrated to form components, 2) test the interfaces between components as they are integrated to form subsystems, 3) test the interfaces between subsystems, and 4) check the functionality of the integrated system for conformance to functional specifications.  Cases should be identified 

for functional, linkage, and regression testing.  (See description of validation testing components described in Section 6.7 - Preparation of the Validation Test Plan.)

3.1
Test Case Description #1 - Identify and briefly describe the software elements (i.e., units, components, or subsystems) to be integrated, the interface or communications between them, and how they will be tested.  Complete the test steps necessary to ensure all facets of the integration of the elements are exercised.  Provide the test step sequence necessary to execute the test.  This should include all input commands, instructions for data recording and interim evaluation of test results.  Test steps should verify the communications between the units, components, and subsystems as defined by the System Design Document.

a.
Test Setup and Initialization - Describe the procedures necessary to set up computer equipment, tools, data conditions, and software for testing.

b.
Input Test Data - Describe or make reference to the data types, the range of values, and the number of samples or combinations needed to execute an acceptable test.

c.
Output Data - List the expected output and tolerances of the test.  Discuss how the output is to be evaluated as a basis for continuation of the test sequence.  This should include conditions such as the type or number of system interrupts, breaks, etc., which require a halt of testing or test termination.

d.
Test Termination - Provide the sequence of actions necessary for normal test termination.  This should include things such as the collection of results and test records, any system shutdown procedures, and the initiation of any necessary reports.

.

.

3.n
Test Case Description #n - Repeat the development of the test case descriptions for the units, components, and subsystems that will be tested to ensure the quality of the software being developed.  Sequentially number the test case descriptions paragraph for each unique integration test that must be tested.

6.12. Sample Outline for the Validation Test Plan
Validation Test Plan 

for the

(Insert system name)

1.1
IDENTIFICATION INFORMATION SECTION
1.2
PCL Number:

1.3
Project Number:

1.4
Project Title:

1.5
SQ&C Analyst(s):

1.6
Date Written:

2.1
FUNCTIONAL TEST SECTION
The purpose of this section is to provide a format for developing functionality test procedures.  These procedures should be derived from system functional information found in the Functional Requirements Document and the System Design Document.  

2.2
Functional Description #1 - Identify and briefly describe the function to be tested.  Refer to pages in the Functional Requirements Document and the System Design Document where information can be found for this function.

a.
Test Setup and Initialization - A description of the procedures necessary to set up and initialize the test, including descriptions of any special computer equipment, tools, and software to be used, should be included in this paragraph.  

b.
Test Steps - The test setup sequence necessary to execute the test should be provided.  This may include all input commands, instructions for data recording, and interim evaluation of test results.  Test steps should verify system functionality both above and beyond the range of system specifications.    

c.
Input Data - The required inputs should be listed.  A description of, or reference to, the data types, the range of values, and the number of samples or combinations needed to execute an acceptable test may also be included.

d.
Output Data - The required outputs should be listed.  The expected output and tolerances may be listed on data sheets.  A discussion on how the output is to be evaluated as a basis for continuation of the test sequence can also be included.

e.
Expected Results - The expected results for normal test termination should be provided.  This could include things such as the expected output, tolerances, and test records.  

2.n
Functional Description #n - Repeat the development of the functional test descriptions to ensure the quality of the software being developed.  Sequentially number the test case descriptions for each unique validation test that must be performed.  

3.1
REGRESSION TEST SECTION
The purpose of this section is to provide a format for developing regression test procedures.  Regression testing procedures are not generally as structured as the other testing procedures.  When conducting regression testing, the analyst will randomly test unchanged components, functions, and procedures to ensure that they still perform or function as they previously did.  The following paragraphs identify specific areas that will be included as formal regression test cases.

3.2
Regression Description #1 - Identify and briefly describe the function to be tested.  

a.
Test Setup and Initialization - A description of the procedures necessary to set up and initialize the test, including descriptions of any special computer equipment, tools, and software to be used, should be included in this paragraph.  

b.
Test Steps - The test step sequence necessary to execute the test should be provided.  This may include all input commands, instructions for data records, and interim evaluation of test results.
c.
Input Data - The required inputs should be listed.  A description of, or reference to, the data types, the range of values, and the number of samples or combinations needed to execute an acceptable test may also be included.  This information should be derived from existing system documentation and from the existing system prior to the new development effort.

d.
Output Data -The required outputs should be listed.  The expected output and tolerances may be listed on data sheets.  This information should be derived from existing system documentation and from the existing system prior to the new development effort.  A discussion of how the output is to be evaluated as a basis for continuation of the test sequence can also be included.

e.
Expected Results - The expected results for normal test termination should be provided.  This could include things such as the expected output, tolerances, and test records.

3.n
Regression Description #n - Repeat the development of the test cases for each regression test that must be conducted.  Sequentially number the test case paragraphs for each unique type of test.

4.1
LINKAGE TEST SECTION
The purpose of this section is to provide a format for developing linkage test procedures.  These procedures should be derived from system functional information found in the Functional Requirements Document, System Design Document, RFP, Section C.  When a linkage test involves multiple VBA sites, the SQ&C test team must coordinate the development of one STP and one VTP Linkage Test Section.  Separate VTPs may be developed at each site provided both plans share a common Linkage Test Section.

4.2
Linkage Description #1 - Identify and briefly describe the interface relationship or the function to be tested.  Refer to pages in the FRD, SDD, or RFP where information can be found for this function.  

a.
Test Setup and Initialization - A description of the procedures necessary to set up and initialize the test, including descriptions of any special computer equipment, tools, and software to be used, should be included in this paragraph  

b.
Test Steps - The test step sequence necessary to execute the test should be provided.  This may include all input commands, instructions for data recording, and interim evaluation of test results.  Test steps should verify system functionality both above and beyond the range of system specifications
c.
Input Data - The required inputs should be listed.  A description of, or reference to, the data types, the range of values, and the number of samples or combinations needed to execute an acceptable test may also be included 

d.
Output Data -The required outputs should be listed.  The expected output and tolerances may be listed on data sheets.  A discussion of how the output is to be evaluated as a basis for continuation of the test sequence can also be included
e.
Expected Results - The expected results for normal test termination should be provided.  This could include things such as the expected output, tolerances, and test records
4.n
Linkage Description #n - Repeat the development of the test cases for each linkage test that must be conducted.  Sequentially number the test case paragraphs for each unique type of test.
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7. Phase 7 - System Testing and Acceptance
7.1. Strategy for Accomplishing System Acceptance

System acceptance is based upon a combination of independent validation activities conducted by the joint efforts of Software Quality and Control (SQ&C) and user representatives, successful demonstration of the User Acceptance Criteria, and operational satisfaction.  During the Software Build Phase, the development programmers conducted development testing (unit and integration testing).  The programmers, having intimate knowledge of the code logic, are able to verify that the internal operation of the software conforms to technical design.  System testing, however, is conducted by an SQ&C and user team without regard to internal code structure.  This testing focuses primarily on validating system functionality and performance.

In general, system testing and acceptance activities are:  1) validation testing, which includes functional, regression, and linkage testing, 2) user acceptance criteria testing, and 3) operational testing.  These test activities are described in greater detail in Chapters 5 and 6 and are identified in the System Test Plan (STP) and Validation Test Plan (VTP).  Upon completion of the Software Build Phase, the test procedures and controls documented in these plans are executed by the test team.

7.2. Test Management

Like the development team, SQ&C should appoint a test manager to oversee testing.  Similarly, the duties of the test manager should be the following:

· Adapting VBA testing policy to the project
· Determining when and how testing will be performed, and by what methods
· Overseeing the development of test plans and test data
· Assuring that Action Reports are initiated immediately for any concerns or deficiencies uncovered during testing
· Reviewing any test logs and Action Reports
· Determining when each phase of system testing is complete, reviewing test results, and preparing a summary of results for project management review, as required
· Providing recommendations for improvements for future testing of projects
The test manager will have to determine the extent of, and how testing will be performed based on the nature and scope of the project.  The test environment must also be determined.  If the system is complex, requiring interfaces with other systems crucial to operation, test management must determine how and where these other systems can be accessed for thorough linkage testing.  These details of test coordination are included in the STP.

7.3. System Certification

Upon completion of validation and user acceptance testing, SQ&C will either certify the application or identify why certification cannot be given.  If certification is given, the PMA will be notified and operational testing will be performed as outlined in the STP.  

In general, certification affirms that testing has validated the system's ability to demonstrate:

a. The functional requirements as listed in the Functional Requirements Document (FRD) and the design characteristics as expressed in the System Design Document (SDD) during validation testing
b. If provided, the requirements listed on the User Acceptance Criteria (UAC) for the project (see Phase 4 - System Design) during user acceptance testing
The quality and accuracy of the non-technical user manuals and guides (user support documentation) is reviewed during user acceptance and should be completed prior to certification.  These manuals are examined from the perspective of the field staff that will be using the application.  A summary statement may be written to state whether the documents accurately describe the software and how to use it in performing the business functions.  These comments are advisory only and should not constitute non-certification of the software unless they are seriously flawed.

7.4. System Acceptance Report

System functionality and operational readiness are acknowledged through the use of the System Acceptance Report (SAR).  The SAR specifically confirms for acceptance that:

a. System functionality was demonstrated as documented in the FRD and SDD
b. User Acceptance Criteria was demonstrated and evaluated
c. User support documentation was completed and reviewed
d. Operational tests were successfully completed
e. All project and SDLC documentation is complete and accurate
f. Training of users of the system has been completed or the training plan has been identified and scheduled to be completed prior to, or concurrent with, implementation
g. The Implementation Plan has been prepared, if needed
h. Production procedures are correctly named for moving the project into the next phase.

SQ&C will initiate the SAR by completing the System Functionality Summary section and forwarding the report to the PMA or SMA.  The PMA or SMA will then coordinate the activities to ensure completion of the Operational Testing and the next section of the SAR.  The SAR Checklist will be used to conduct the Phase 7 inspection referencing information provided on the SAR.  The Inspection Summary Report will be completed to document the inspection team's analysis of the Phase 7 efforts.  If the Phase 7 activities and the report findings indicate acceptance of Phase 7, the SAR is then routed by the PMA to acquire final approval of the system to begin implementation.  The remainder of the report is completed and signed by those accepting the system for implementation.  The project sponsor is acknowledging that the system/project has been completed and meets the functional needs of the organization.  The 20M CO and SDC designees are confirming that system documentation has been completed and that all aspects of the project have been accurately completed with full compliance to the SDLC process as defined for this project.  The SQ&C representative acknowledges that the SQ&C organization has completed its full examination of the application as documented in the STP and VTP.  The completed SAR is concurred by all participants that the system is ready for implementation and filed in the project folder by the PMA.
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8. PHASE 8 - IMPLEMENTATION

8.1. Purpose

During the Implementation Phase, the tested and accepted version of the system is installed in the production environment.  Implementation may include loading new data, performing file conversions, and performing a series of check-out tests to ensure that the installation of software and files is complete and production can begin.  The initial period of support involves assistance to the users, careful checking of the system and its performance, and fault correction.

Implementation phase activities must be carefully planned.  Program sponsors and ADP developers must work very closely in this phase to ensure a smooth transition from one mode of operation into another.  Some projects may dramatically change processes and procedures in the work place and, as such, should be given the attention necessary to ensure users understand how their work habits and processes will change.  A system may be implemented in its entirety at once, in phases, or operated in parallel with an existing system.  The project team must evaluate the complexity of implementation and, for some projects, a plan identifying implementation strategy, each task, schedule of events, support materials, and the responsible organizations (developer, user, operations) should be developed prior to this phase.

8.2. Objectives

The objectives of the implementation phase are as follows:

a. Installing the system in a production environment
b. Monitoring system during initial turnover for unanticipated problems in order to make system adjustments and/or changes to procedures to stabilize the system for maximum system efficiency
c. Performing conversion activities
d. Conducting operations staff training
8.3. Critical Success Factors

Critical factors that determine the success of the implementation phase are as follows:

a. The use of a comprehensive implementation plan, if applicable
b. Scheduling the implementation to fit the business requirements and the availability of key users, developers, and support staff
c. Ensuring that the integration or coexistence with existing systems, packages, office automation or other operational aspects was thoroughly planned and tested
d. Ensuring the training is appropriate and effective
e. Ensuring that qualified support personnel are on-site or available during the installation to troubleshoot problems and minimize frustrations and delays
f. Ensuring that operations and application support staff have the technical support and necessary documentation to be able to understand the system, how to diagnose problems, and what action to take in the event of a hardware or software failure
8.4. Deliverables

The deliverables during the implementation phase are as follows:

a. Installed and operating application system

b. Lessons Learned Report, if applicable (focused on implementation issues)

c. SDLC Evaluation Report, if applicable (focused on implementation issues)

8.5. Post-Implementation Evaluation Characteristics

a. A decision when to hold the Post-Implementation Evaluation is based upon the stabilization of the implemented system and the PMA's request for the Post-Implementation Evaluation.  Allowing for system stabilization enables users to operate in a production mode for a period of time to evaluate system performance and product satisfaction.

b. The evaluation is held and discussed during Phase 9 - Operations.  The period of time after implementation should not exceed three months before the Post-Implementation Evaluation is held.

9. PHASE 9 - OPERATIONS

9.1. Purpose

The Operations Phase begins immediately upon production use of the software.  During this phase the operations staff provides agreed upon service levels for the system, and the support staff responds to problems and user queries/requests to assist the process.  Service levels are monitored, and any additional required technical checks are performed.  During this phase, the system is maintained and constantly evaluated against mission objectives.  New and revised requirements are identified which lead to subsequent projects which will be implemented through the SDLC process.  Faults are corrected and changes are performed in accordance with acceptable and approved VBA configuration management and quality control procedures.

9.2. Aims and Objectives

The major objectives during the Operations Phase are as follows:

a. Provide operational service to the user

1) Follow proper problem reporting procedures (i.e., detection, recording, reporting, and correction)
2) Run the system in accordance with standard practices and procedures

3) Establish a help desk to aid in solving operational problems as they occur
4) Update and maintain the latest version of the application software
b. Respond to user requests

1) Investigate requests and determine appropriate action
2) Agree on urgent changes/priorities and follow standard SDLC guidelines for affecting change
3) Closely monitor new software releases/changes
4) Provide feedback to user requests
c. Monitor/Review performance

1) Define or refine performance measurements
2) Develop performance statistics and upgrade or enhance the application system as required to improve performance
3) Review adherence to agreed upon service levels and take necessary action to improve/change the performance as required
d. Assess the future of the system

1) Develop the assessment criteria for a system audit, taking into account any benefits that were originally used to justify the system
2) Measure the system against the assessment criteria and against the general business objectives, both original and updated
e. Conduct a Post-Implementation Evaluation (within 90 days of implementation)

1) Assemble the project team, any open action items, and any project notes which could be of use in the review
2) Determine the degree of customer satisfaction
3) Produce the Post-Implementation Evaluation Report
9.3. Critical Success Factors

Critical factors that determine the success of the Operations Phase include the following:

a. Commitment to achieving high levels of service in accordance with VBA standards and policies
b. Timely response to user queries and requests and in adherence with approved SDLC methodology
c. Adherence to change control procedures
9.4. Reporting Production Problems 

Production problems will fall into three basic categories:  1) those that are critical in nature, impact the user, and require immediate corrective action, senior management attention, and tracking, 2) other problems that may be identified and corrected without impacting users (e.g., job abends corrected through callback); or those that are determined by SDC management to be tolerable for some period of time or not requiring 20M4 personal attention, and 3) those reported problems that are unconfirmed and require investigation and research.

The first category of production problem (critical) will be reported using a Production Misprocessing Report (PMR) and will be reported to, and tracked by, 20M4.  Resolution may include a recovery and back fit, a temporary fix, or a work-around to immediately restore the system to corrected service.  PMRs require a formal analysis of the root cause and evaluation/execution of preventive, as well as, corrective action.  The PMR is initiated by the PMA or an SDC analyst based on reported problems that can be received from a variety of sources (i.e., CO, program sponsor, RO, data processing operations staff).

The second category (non-critical) will be reported in accordance with local SDC procedures using the Action Report (AR).  These processing problems are not critical and have a lesser degree of urgency to correct and will normally follow the standard SDLC process to install the correction.  These problems are monitored at the Division Chief level.

The final category (research) may be documented using the Action Report.  These reported problems may require some research and analysis prior to confirming there is a problem and the action that should be taken.  In some cases, the nature of the suspect problem may be of such significance that, if confirmed, would warrant a PMR.  These should either be originally documented as PMRs or converted into PMRs from the AR once confirmation of the problem is made.

No attempt is made to provide an exact definition of, or provide criteria for, "critical" or "severely impacted" in determining whether a PMR or an AR is to be used.  If, in the best judgment of the person making the report and concurred upon by their supervisor, the problem is significant enough that 20M4 had better be notified to ensure sponsors are adequately responded to by the 20M4 management level, the PMR would be used.  Problems reported via the AR are tracked and monitored by the PMA/SMA and their immediate managers.

When a PMR is received, it is reviewed by the PMA and entered into an automated log which is kept updated.  It is then controlled and tracked through the standard SDLC process and remains on the log (being updated with status) until the correction has been implemented and it has been closed out.  The PMA must coordinate with 20M4A to ensure the automated PMR entry is made and updated.  Updating status is the responsibility of the PMA, original entry is shared by the PMA and 20M4A, based upon the original recipient of the form.  The form can be submitted either in hardcopy or electronic format.  The PMR may also report a flaw that requires a change to the functional requirements.  In this case, the program sponsor will be contacted to initiate a PIR for the required enhancement.  Emergency handling of corrections may be invoked when necessary (see Overview Chapter - Production Emergency Action).
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9.5. Post-Implementation Evaluation

a. The evaluation analyzes any residual problems that may arise in the installation of new software.  Significant tasks of this evaluation include the following:

1) Form a Post-Implementation Evaluation team (project team representative)
2) Evaluate technical/functional performance
3) Evaluate quality control processes:  preventive, assessments, failure detection
4) Collect, organize and evaluate "lessons learned"
5) Follow-up on items that have been deferred for action (postponed items) until after system implementation
b. Post-Implementation Evaluation provides:

1) A quality control check of the entire development process
2) An evaluation of the system after an initial period of operations in a production environment
3) Information to management (from "lessons learned") regarding areas for improvement during future development and implementation efforts
4) An assessment and schedule of postponed items which were deferred for implementation after the Post-Implementation Evaluation
c. The following participants, with primary and secondary roles, play an integral part in the Post-Implementation Evaluation:

· Sponsors/Users - Reviewers
· Primary Managing Analyst - Usually facilitator, can be reviewer
· Site Managing Analyst - Usually reviewer, can be facilitator
· SDS/SDC Representatives - Usually reviewer
· SQ&C Representatives - Usually reviewer
· Others - Scribe, can be reviewer, occasionally observers
9.6. Deliverables

a. An operational system performing to user expectations
b. Back-up, recovery and archive practices and files
c. Generation of Production Misprocessing Reports
d. Generation of Action Reports
e. Completed Post-Implementation Evaluation Report
f. Completed Lessons Learned Report (see Overview Chapter), if applicable
g. Completed SDLC Evaluation Report (see Overview Chapter), if applicable
10. INSPECTIONS

10.1. Part I - Inspection Concepts and Standards

Inspections are peer reviews of phase products to ensure quality and validity of their contents.  Inspections should not be viewed as "criticisms" but rather a team approach to developing a product that will accurately fulfill the objectives of that product and assist in producing a system that meets the needs of the user and the Department.  Inspections are characterized by a panel of presenters and reviewers whose intention is to clarify and approve the contents of a product.  Reviewers are assisted by checklists which have been provided in the chapters where they apply.  Inspections are concluded with the preparation of an Inspection Summary Report which reflects the inspection team's findings.

Part One of this chapter provides introductory concepts regarding VBA's SDLC inspections.  The following subjects are discussed with regard to the purpose of inspections:

· VBA standards for SDLC
· Inspection characteristics
· Formal and informal inspections
· Results of Phase Inspections
· Inspection issues requiring resolution outside the project team
· Criteria used to make inspection decisions
10.1.1. Introduction

Guidelines for having inspections within the SDLC enable VBA management to identify a quality approach toward software development that includes a number of inspection points (Phase Inspections).  The purpose of Phase Inspections is to implement a strategy for ensuring a high level of quality control in the software development process.  In general, the objective of any specific Phase Inspection is to acknowledge acceptability of a phase deliverable or deliverables.  These phase deliverables include documents such as the Functional Requirements Document (FRD), the Design Concept Document (DCD), the System Design Document (SDD), the Technical Design Document (TDD), and the System Test Plan (STP), as well as developed and tested software.

Based upon acceptance of a phase or an SDLC deliverable document by the inspection team, the deliverable establishes an approved project baseline.  This baseline forms a foundation upon which subsequent development activities in the SDLC can proceed.  Following a Phase Inspection and the approval of a phase deliverable by the inspection team, the activities of the next SDLC phase will commence.  If problems occur during an inspection that cannot be resolved by the inspection team and the project team, the issues will be forwarded to the PMA's or SMA's Division Chief.  If necessary, the Division Chief can then elevate the issue to the next level of supervision for resolution.  VBA management (Division Chiefs and higher) makes project management and control decisions related to prioritization of projects, assignment of VBA resources, and resolution of serious project problems that encompass issues outside the responsibility of the project development team.  In making these decisions, VBA management will review all aspects of project development including the project budget, allocated resources, schedule, progress to date, Phase Inspection results, project priority, and other projects under development, etc.

The objective of this chapter is to present standards and procedures related to VBA SDLC inspections.  
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10.1.2. Purpose of Inspections

Phase Inspections are quality reviews performed during the SDLC process.  Products prepared during a phase should enter the inspection process with the intention that the inspection team will ensure the quality of the product so that each member can confidently take co-ownership in its value to the project.  The inspections should be held without VBA management (Division Chiefs and higher) personnel present unless they were a participant in the development of that product.  The inspections are designed to identify errors in phase deliverables and not to place judgment on staff performance.  If errors are detected, the correction process is begun by use of the Action Report.

Inspections are called for and scheduled by the Primary Managing Analyst (PMA) or Site Managing Analyst (SMA).  All projects will be assigned to a PMA who has overall responsibility for the project from its beginning to its end.  All projects go through nine SDLC phases and, in many instances, the PMA manages the work activities of that phase.  However, because the large majority of VBA's ADP staff is located at a System Development Center (SDC), some phases, particularly those that are more technical, are managed by the SMA and completed by SDC staff.  The PMA or SMA, as the case may be, is responsible for ensuring that the Action Reports are assigned, that the corrections are made, and that a subsequent inspection is held.

Cosmetic changes, typographical errors, and word-choice corrections can be made with the concurrence of the inspection team members.  These changes can be done as "pen and ink changes" to the document during the inspection.  Inspections ensure that phase deliverables are produced correctly, consistently, and completely.  In addition, inspections provide checkpoints in the development process to validate that phase requirements are unambiguous, testable, and that the products will serve as valid baselines for subsequent work steps in the SDLC.

The Phase Inspection checks the phase deliverable(s) for conformity to project requirements.  For enhancement and modification projects to existing baselined documents, only the contents associated with this project undergo inspection.  Previously agreed upon contents, if unaffected by the change, are not subject to review and question.  The inspection validates that the most recent project baseline is correct and that no changes in that baseline have occurred.  The inspection team does not correct a previous baseline if it is found to be in error but will identify that such a situation exists.  When a determination is made that an error has occurred in a previous baseline, an Action Report will be generated by the inspection team to correct the situation.  An inspection establishes a new baseline (for all current phase products) when the products are accepted by the inspection team.

When the submission of an Action Report or Project Initiation Request (PIR) requires change to a document and an inspection is required, only that part of the document that is affected by the Action Report or PIR should be evaluated and inspected (i.e., it is not necessary to go through the inspection procedures for the entire document).  When a document is updated or revised, the authors should make specific reference to the parts of the document that have changed so that reviewers will be able to focus their attention solely on those portions affected.  This can be done by cover memo, or by marking and dating the pages/paragraphs where revisions were made.

When a deliverable is accepted by the inspection team, the acceptance indicates to management that the inspection team is satisfied that the product fully meets the project requirements, complies with VBA SDLC Guidelines, and that subsequent project activities, which depend upon the product's successful completion, can now proceed.  When phase deliverables are rejected by the inspection team, corrections or rework are required, and a successful re-inspection is necessary before proceeding to the next SDLC phase.
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10.1.3. VBA Standards for SDLC

As part of VBA systems development standards and procedures, each SDLC phase has:

· Specified tasks
· Required deliverables

· Guidelines for completing phase activities

· Reporting requirements
A summary listing of standards for the VBA SDLC is provided below:

· Nine specified SDLC phases (as shown in Exhibit 1, Overview Chapter)
· Defined phase tasks and objectives
· Required phase deliverables, suggested outlines, and associated guidelines

· SDLC testing guidelines and procedures
· Required Phase Inspections, associated guidelines and reporting requirements

· Exit criteria for inspections and authorization to proceed to the next SDLC phase

10.1.4. Inspection Characteristics

Phase Inspections are characterized as follows:

a. The Phase Inspection is arranged and scheduled by the PMA or SMA.  In those projects, or phases of projects, where the SDC staff is performing the work of the phase, the SMA is coordinating the efforts and resources to complete that phase.  The PMA will assist and be cognizant of the project's progress through the SMA.  The PMA and SMA are responsible for ensuring follow-up to all outstanding issues resulting from the inspection of a phase deliverable
b. The phase deliverables being reviewed during the inspection are presented to the inspection team by the product author(s).  The product author(s) may be, or may include, the PMA and/or the SMA
c. VBA management personnel (Division Chief and higher) do not attend Phase Inspections and results of inspections are not used as a basis for employee evaluation
All Phase Inspections are conducted by a group of "peer" reviewers who are given the review materials prior to the inspection.  They are expected to be familiar with the materials (documents and checklists) and to have thoroughly reviewed the phase deliverable(s) prior to the inspection.

a. All Phase Inspection attendees (both reviewers and authors) know what is to be accomplished and what role they are to play.  When development projects include remote inspection team members, conference calls (telephone) are acceptable at the discretion of the PMA/SMA
b. The emphasis during Phase Inspections is on error detection, not error correction.  Correction occurs outside the inspection session
c. Phase Inspections result in either accepted phase deliverables or rejected phase deliverables.  Rejected phase deliverables require correction and approval by the inspection team before the project can proceed into the next phase
d. Acceptance of phase deliverables is a unanimous inspection team decision.  Without unanimous agreement on product acceptance, the phase product is rejected
10.1.5. Formal and Informal Inspections

Formal Inspections are end-of-Phase Inspections conducted in compliance with VBA SDLC Guidelines.  Formal Inspections are often referred to simply as Phase Inspections.  VBA SDLC Guidelines specify recommended participants for formal inspections.  Discretionary participants may be invited to the inspections at the option of the PMA/SMA.  

Phase Inspections result in formal project reports and acceptance of phase deliverables establish baselines.  The inspection agenda follows guidelines provided by VBA checklists.  The checklists are used to check deliverables for the following evaluation criteria:

· Completeness
· Integrity
· Correctness
· Quality
· Clarity
· Testability
· Traceability
· Feasibility
At the conclusion of a Phase Inspection, all participants will sign off on the acceptance/rejection of phase deliverables.  As a result of a Phase Inspection, an Inspection Summary Report is generated indicating either product acceptance or rejection.  This report is available to VBA management (first line supervisor) when a Phase Inspection has been held.  A project review by management can be requested at any time by the PMA when there is an issue that requires resolution outside of the project team.  Direction regarding how and when to proceed with the next phase of the SDLC will come from VBA management when project deliverables are repeatedly rejected during Phase Inspections.

If acceptance of the phase deliverables requires minor modifications, the PMA or SMA will, at the time of the inspection, establish a date to reconvene the inspection after the modifications are made.  When the inspection is reconvened, the phase deliverable is either accepted or rejected.  If the phase deliverable requires major modifications, the deliverable is rejected by the Inspection Committee, and the PMA may request a review by management.  After modifications are made, the Phase Inspection is rescheduled, and the same procedures are followed until the deliverable is unanimously accepted.

At the conclusion of the Phase Inspection, the following conditions should be satisfied:

· There is confirmation that the phase deliverable has been produced following established VBA SDLC Guidelines and procedures
· There is unanimous agreement by the inspection team that the deliverable is acceptable and that the deliverable can serve as a valid baseline for any subsequent phase work steps; otherwise, the deliverable is rejected
Intermediate walkthroughs of a deliverable that is under development but not complete are recommended.  These are informal reviews held at the option of the product author(s) before the Phase Inspection.  Informal Inspections are not mandatory.  The purpose of the informal inspection is to solicit comments and suggestions from a peer group with the intent of identifying deficiencies in the phase product before the Phase Inspection.  The focus of informal inspections is early error detection and correction for the production of an acceptable and completed phase deliverable.  Since this inspection is optional, the author(s) is not required to follow-up on errors (or potential errors) identified by reviewers in the informal inspection.  There are no formal reporting requirements as a result of informal inspections.

10.1.6. Results of Phase Inspections

The result of a Phase Inspection can be any one of the following:

a. Product is approved - This process of acceptance of phase products is often referred to as "product acceptance" and generally establishes a new baseline (e.g., FRD baseline, DCD baseline, SDD baseline, TDD baseline, Product baseline).

b. Product is approved with modifications - This situation implies there will be a follow-up meeting of the inspection team to confirm modifications.   When modifications are trivial, this follow-up meeting may be forgone by team consensus, and the PMA or SMA will confirm that modifications are made.  (Provide comments in "Remarks" on the Inspection Summary Report)

c. Product is rejected - (State reasons in "Remarks" on the Inspection Summary Report)

The goal for each Phase Inspection is a defect-free phase with accepted phase deliverables.  Therefore, the inspection may be an iterative process.  The PMA/SMA will determine the need for additional iterations of the inspection based upon product errors and deficiencies identified during the inspection.  The PMA/SMA will classify reviewer comments regarding deficiencies into categories (e.g., open items or postponed) for follow-up.  Less critical items may be postponed for action after system implementation.

10.1.7. Inspection Issues Requiring Resolution Outside the Project Team

The resolution of some project issues may require decisions outside the project team's realm of responsibility.  Outside consultation and direction by VBA management will be required for these issues.  Issues that may result in review by VBA management can include the following:

· Project prioritization
· Reassignment of project resources
· Rescheduling of project milestones and due dates
· Changes in project budgeting
· Rejected phase deliverables during the SDLC
· Team conflicts and friction affecting project completion
NOTE:  Upon acceptance of SDLC phase deliverables by the inspection team, the project team will continue development by initiating activities in the next SDLC phase.  Upon rejection of SDLC phase deliverables by the inspection team, the PMA/SMA may choose to send the Inspection Summary Report to VBA management requesting a project review.  Involving management is not necessary when there is consensus on needed corrections, and the PMA/SMA will coordinate the rework and reschedule of the inspection.  In more serious cases, VBA management may conduct a review to evaluate the project and to authorize the commencement, postponement, or termination of subsequent SDLC phase work steps.  During the review, VBA management will evaluate all aspects of the project (i.e., schedule, budget, allocated resources, project priority) including the rejection of phase deliverables and/or team conflicts impacting schedule completion.  Decisions regarding when and how to proceed with the development effort will be made by VBA management after conducting this review.

10.1.8. Criteria Used to Make Inspection Decisions

Phase Inspection decisions to accept or reject phase deliverables are based on the following criteria:

a. Product conformance with established VBA Standards/Guidelines
b. Verification that user requirements have not changed and that an earlier phase baseline remains valid
NOTE:  Phase Inspections do NOT correct or change previous baselines (which were accepted in previous SDLC phases).  However, results of a Phase Inspection may provide information that serves as input when evaluating the need to change a previous baseline.  Action Reports are created which must be tracked through their closure and revised documents are baselined.

c. Checklists are provided for each SDLC product that undergoes an inspection.  These checklists are used in preparation for the inspection and completed by each of the reviewers.  At the inspection, a "team consensus" checklist may be prepared as the reviewers provide their critique of the product.  Checklists are worksheets (tools) to assist in the review process.  They are not mandatory and do not have to be retained.  When the team renders an "Unacceptable" to any of the checklist items, the product must be corrected and the inspection process repeated prior to proceeding to the next Phase
10.2. Part II - Scheduling of Inspections

10.2.1. Initial Inspection Meeting

The initial Phase Inspection meeting is conducted when phase deliverables are produced in final format and are available for review and approval.  The PMA/SMA will schedule this meeting.  Subsequent iterations can be scheduled for the following reasons:

a. Extensive Phase Deliverables

Some phase deliverables can be extensive and require more time for review than is available during one meeting.  These deliverables require segmented inspections.  The PMA/SMA will prepare a tentative schedule for all anticipated inspection meetings and, after consultation with inspection team members, distribute a meeting schedule to all participants at the beginning of the inspection process.

Where phase deliverables require more than one meeting in order to properly critique products, the PMA/SMA will divide a deliverable into meaningful components that require no more than 2 hours of review time per component (e.g., quarter day sessions per component with the potential for four sessions per day).  Where possible, meetings should be held on consecutive days until the inspection is finished.

b. Minor Product Revisions

A follow-up meeting may be required to review phase deliverables when deficiencies are identified and deliverables require minor modifications prior to approval.  Some minor deficiencies may require correction but may not require a follow-up meeting.  These situations require that someone be designated to ensure that the correction is made.  The PMA or SMA will assume this responsibility.  When a follow-up meeting is required to review modifications, the PMA/SMA will schedule the follow-up meeting (with committee member consensus) at the time of the initial meeting.  During the initial meeting, the PMA/SMA will estimate the time required to make the correction and designate a staff member responsible for the correction.

c. Action Items

Action items require research and a subsequent follow-up meeting for proper disposition.

When an action item exists, the PMA or SMA and product author(s) perform the following:

1) Estimate (during the initial inspection meeting) the research required to properly address the issue
2) Estimate the time required to make the corrections
3) Confirm the assignment of the open item to the individual who will ensure that it is completed
4) Specify (during the initial inspection meeting) a scheduled time to reconvene the Inspection team.  The PMA/SMA and those assigned to the open item will keep each other abreast of progress on its resolution and the rescheduling of the inspection
10.2.2. Accepted Phase Deliverables

If a phase deliverable is accepted by the inspection team during the initial meeting, then the development team proceeds to the next SDLC phase.  After acceptance of a phase deliverable, no additional Phase Inspection meeting is scheduled for the inspection team.

10.2.3. Rejected Phase Deliverables

If any or all phase deliverables are rejected by the inspection team during the initial meeting, then the Inspection Summary Report is prepared and action is taken by the PMA or SMA to ensure corrections are made and the inspection is rescheduled.

When inspections yield rejections that cannot be easily handled through rework, VBA management will be consulted to determine the proper course of action.  Obviously, rejected phase deliverables represent serious problems within a project development effort.  If VBA management determines that the project is still viable and should continue, appropriate changes are made and a new inspection will be required in the future.  The next SDLC phase activities should not commence until all phase deliverables have been accepted, which provides authorized continuation into the next phase.

10.2.4. Subsequent Iterations of Phase Inspection Meetings

There will be occasions where a phase deliverable is deemed viable by the inspection team but there remain outstanding (minor) issues which prohibit unanimous approval of the deliverable.  When subsequent iterations of the Phase Inspection are required, these should be conducted expeditiously.  There should be a minimum of lapsed time between initial meetings and subsequent iterations.

10.2.5. Events That May Impact an Established Inspection Meeting Date

a. Lack of completion of phase deliverables or revisions after inspection meeting is scheduled;

b. Failure of one of more participants to prepare for the inspection;

c. During a segmented inspection, an early decision is made by the inspection team to reject a phase deliverable; and

d. Failure of all scheduled participants to attend (on an exception basis, the PMA/SMA may elect to conduct the inspection).

10.3. Part III - Participants

10.3.1. Selection

Selection of participants for each Phase Inspection will depend on the following evaluation criteria:

a. Type of project (new development, enhancements, or maintenance)
b. Complexity of the development project (major, intermediate, or minor)
c. The deliverable requirements of the specific phase (i.e., FRD, SDD)
The inspection participants will be invited or requested by the managers of the various organizations (e.g., Sponsor/User Departments, SDC Divisions, SQ&C).  All or some of the following staff representatives will normally be present at Phase Inspections:

· Primary Managing Analyst
· Site Managing Analyst
· Product Author(s)
· User Analyst(s)
· SQ&C Representative(s)
· SDS Representative(s)
· Observers
· Optional Participants
10.3.2. Roles and Responsibilities

Each participant is discussed in further detail below.  Roles and responsibilities are identified.

Primary Managing Analyst/Site Managing Analyst
The PMA will serve as the primary point of contact throughout the project development effort and may be assisted by a designated SDC SMA (particularly if those phase deliverables are being prepared by SDC personnel).  The Managing Analyst (PMA/SMA) will have ultimate responsibility for the generation and quality of all phase deliverables.  In exercising this responsibility, he/she will work closely with functional user representatives and other VACO and SDC analysts.  Depending on the phase, the Managing Analyst may also serve as a primary contributor (author) of the phase deliverables.  The Managing Analyst has the following responsibilities:

a. Serves as the inspection coordinator and moderator (Facilitator).  Monitors and conducts the inspection

b. Prepares participant project notebooks (3-ring binder) for distribution to participants prior to inspection.  This distribution must provide adequate review time prior to the inspection date.  Based upon the nature of the project, the notebooks could include:

· Cover memo
· Meeting schedule
· Participants assigned role and responsibilities, Phase deliverables
· Review checklists
· Section separators
c. Maintains a permanent file folder.  The permanent file folder contains all materials related to the inspection including:

· Inspection handouts
· Phase deliverables
· Inspection notes
· Inspection reports
d. Initiates the SDLC inspections; sets schedule for subsequent inspection meetings

e. Makes arrangements for inspection facilities (e.g., meeting room, blackboard, flip charts)

f. Identifies additional inspection participants, if required, to supplement project team skills and assigns participant roles

The following discussion addresses the Managing Analyst's responsibilities before, during, and after the Phase Inspection:
Before Inspection
· Announce completion of phase deliverables and intention for Phase Inspection
· Assigns participants' roles
· Choose a recorder/assistant team leader.  The recorder could be selected from the project team or any member of the VBA staff familiar with the SDLC process and the inspection process
· With support of recorder, prepare materials for review
· Prepare notebooks for participants
· Secure meeting facilities.  In less complex projects, arrange for conference calls with remote participants
· Prepare a preliminary schedule for completion of segmented inspections (to be finalized during initial meeting)
· Distribute review materials and participant notebooks
· In preparation for role as Facilitator, become familiar with deliverables, team members, and any potential areas that may require moderation among viewpoints
· Review permanent file folders (from similar projects) for Lessons Learned Memos and incorporate these lessons into the upcoming inspection as appropriate
During Inspection
· Introduce inspection team members.  State purpose of inspection meeting.  Review procedures to be followed and roles of participants
· Introduce product presenter
· Have each reviewer handout the list of issues/errors that the reviewer identified prior to the inspection
· Act as moderator/facilitator during inspection
· Allow all participants to exchange comments and provide critique and suggestions.  The objective of the inspection is to identify any, and all errors, and failures to comply with standards.  The objective is not to correct errors or provide solutions.  Follow VBA checklist for Phase Inspection.  Ensure that all checklist items are reviewed
· Promote open communication.  Resolve disputes and facilitate discussion.  Keep discussion on relevant issues.  Ensure all issues/errors are identified and documented by the Recorder
· Be mindful of time constraints and keep inspection discussions moving at a productive pace.  Do not exceed 2 hours for any one inspection (without a break)
· Coordinate the documentation/recording of all issues with the recorder
· Where appropriate, assign a staff member to follow-up on outstanding issues
· Finalize schedule for subsequent inspection meetings
After Inspection
· Ensure that all errors, suggestions, and issues identified during the inspection were properly recorded and that all errors are corrected in the phase deliverables
· Where an assigned team member has follow-up responsibility, coordinate follow-up activities
· Coordinate and review the issuance of all reports with Recorder
· Maintain permanent file folder
· Prepare for next inspection meeting as appropriate
· Notify the applicable VBA Division Chief when phase deliverables are rejected
Product Author(s)
Depending on the phase, Product Author(s) may be one or more of the following:

· Primary Managing Analyst
· Site Managing Analyst
· Additional Analysts
· User Representative(s)
· SDS Analysts/Representatives
· SQ&C Representatives
· Other staff members (technical experts) who serve as primary contributors to phase deliverables
· Contractor
Presenters are the primary contributors to the phase deliverables.  Presenter(s) are Product Authors.  The following discussion addresses the Presenter(s) responsibilities before, during and after the Phase Inspection.

Before Inspection
· Ensure that phase deliverable(s) is complete and prepare for presentation of deliverable.  Coordinate inspection-planning activities with the Managing Analyst as appropriate
During Inspection
· Present deliverables
· Be sure that deliverable(s) are fully understood by all reviewers
· Be receptive to identification of errors by reviewers and obtain a thorough understanding of all issues raised
After Inspection
· If product is approved, no duties
· If product is rejected, understand why and consult with the Managing Analyst regarding future steps
· If product is accepted with modifications, make modifications, and coordinate follow-up meeting with the Managing Analyst
User Representative(s)
The User Representative(s) will be from the VACO benefits program functional area.  A functional user representative may represent VACO policy and procedures (for a specified functional area) or be a representative from a VA Regional Office (RO).  The representative(s) will, depending on the phase, serve as either a primary contributor (author) of phase deliverables (e.g., FRD, UAC) or as a reviewer of phase deliverables (e.g., DCD, SDD) to ensure that both user requirements are specified adequately and that various phase deliverables adequately comply with the stated requirements.

Software Quality and Control Representative
The Software Quality and Control (SQ&C) Representative will be from the SQ&C staff.  The SQ&C representative(s) will serve as a Reviewer (an author of the System Test Plan) and will insure adherence to all VBA standards, procedures, and guidelines.

Inspection Team Recorder
The Recorder should be selected by the PMA, or SMA.  The Recorder serves to assist the Managing Analyst in preparing for, conducting, and performing follow-up to the inspection.  The Recorder serves as a scribe during the inspection.  The Recorder documents issues during inspection and assists the Managing Analyst in the generation of all inspection reports.  The following discussion addresses the Recorder's responsibilities before, during and after the Phase Inspection.

Before Inspection
· Assist the Managing Analyst in preparing materials, contacting participants, arranging facilities, and distributing materials

· Follow-up with all participants to ensure their attendance at the inspection
During Inspection
· Record issues and reviewers' comments; classify comments as items postponed for resolution after system implementation or "open" issue items.  Obtain team approval of disposition and/or follow-up required

· Produce a list of all items requiring follow-up.  Obtain team agreement on these follow-up items
· Obtain team sign-off on Inspection Summary Report
After Inspection
· Provide support to the Managing Analyst in inspection follow-up activities as required.  Coordinate all activities with the Managing Analyst.  Prior to subsequent meetings, contact all participants to remind them of meeting schedule
· Prepare and distribute inspection reports (as required)
· Inspection Summary Report

· Action Report(s)
Reviewers
Reviewers will be staff members requested by the Product Author and/or the PMA/SMA.  Reviewers will normally be those inspection team members who do not serve as either Product Author, product presenter, facilitator, recorder, or observer.  Typically, reviewers will be a cross-section of staff members as shown below:

· Functional area user representatives

· VACO Analysts
· SDS Analysts/Representatives
· SQ&C Analysts
· Optional participants (technical experts) as invited by the PMA/SMA
Reviewers review phase products and identify errors or failures to comply with standards.  The following discussion addresses the Reviewers' responsibilities before, during and after the Phase Inspection.

Before Inspection
· Agree to participate in inspection
· Receive review materials and project notebook, Review materials prior to inspection
· Prepare list of issues/errors for discussion and distribution at inspection
During Inspection
· Give the Recorder a list of all items (errors and suggestions) that are self explanatory
· Provide a list of all error items that require discussion for team review; conduct verbal discussion of all identified errors/suggestions and ensure that all team members understand the identified errors
· At conclusion, sign the Inspection Summary Report indicating agreement with inspection conclusions.  In cases where participation is via phone, send FAX or electronic mail memo to PMA/SMA confirming agreement
After Inspection
· Review inspection reports for accuracy and completeness

Observers
Observers may be VA staff involved in later phases and other invited staff members judged appropriate by the PMA/SMA.  Observers do not actively participate in inspection discussions or error identification.  Observers attend inspections for information-gathering purposes only.  The following discussion addresses the observers' responsibilities before, during and after the Phase Inspection.

Before Inspection
· Receive invitation to attend inspection and associated review materials
During Inspection
· Observe.  Do not participate in identification or resolution of errors
After Inspection
SYMBOL 183 \f "Symbol" \s 10 \h
None.  Consult with PMA/SMA regarding issues that were not understood during the inspection.

Optional Participants
Optional participants will be invited when they have specific technical expertise that is relevant to the inspection.  Optional participants are technical experts and are invited at the discretion of the PMA/SMA.

Required Participants
The following matrix presents for each phase, the functional area representative and the roles representatives can play in the Phase Inspection.  Each chapter of this manual provides additional discussion of the participants and their roles.

SDLC PHASE
	FUNCTIONAL AREA
	FR
	DC
	SD
	TD
	SB
	ST&A
	IMPL

	Functional User
	A
	A,R
	A,R
	R*
	
	R
	R

	PMA
	A,F
	A,F
	A,F
	A,F
	A,F
	F,R
	R,F

	SMA
	A,F
	A,F
	A,F
	A,F
	A,F
	F,R
	R,F

	SDS/SDC Rep
	A,R
	A,R
	A,R
	A,R
	A,R
	R
	R

	SQ&C Rep
	R
	R
	R
	A,R*
	A,R
	A,R
	R

	Other Participants
	R
	R
	R
	R
	R
	R
	R


	LEGEND:
	A  =
	Author and Presenter (Authors cannot be facilitators)

	
	F  =
	Facilitator/Moderator (Could be anybody, except an author)

	
	R  =
	Reviewer


* Applicable to System Test Plan only, not TDD.
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INDEX TO REPORTS (INSPECTIONS AND FORMAL REVIEWS)

SDLC Phases

	
	FR
	DC
	SD
	TD
	SB
	ST&A
	IMPL

	Inspection Summary Report
	x
	x
	x
	x
	x
	x
	

	Action Report
	x
	x
	x
	x
	x
	x
	x

	Lessons Learned Report
	x
	x
	x
	x
	x
	x
	x

	SDLC Evaluation Report
	x
	x
	x
	x
	x
	x
	x

	System Acceptance Report
	
	
	
	
	
	x
	

	Post-Implementation Evaluation Report
	
	
	
	
	
	
	x


10.4.1. Introduction

Part Four of this chapter addresses documentation requirements for inspections and project reviews.  The following reports are applicable to the inspection process.  

10.4.1.1. Inspection Summary Report

As a result of Phase Inspections, an Inspection Summary Report is generated indicating one of the following conditions:

· Product approved
· Product approved with modifications
· Product rejected
This report is placed in the permanent project file folder by the PMA and is distributed to the following:

· Appropriate VBA management when problem issues are identified which require resolution outside of the development team
· All inspection participants.

During Phase Inspections, attempts are made to classify types of errors in deliverables and determine why the errors exist.  The inspection team does not attempt to resolve errors or choose appropriate solutions for correcting the SDLC process.  The Product Author (not management) is responsible for making arrangements for correcting error conditions.  The SDLC Source Group is responsible for instituting change to the SDLC (see Overview Chapter).  Deficiencies identified at Phase Inspections can be classified into one of two categories.  These categories are shown below.

a. Errors (Open Items)

Errors require correction for inspection team approval of the deliverable.  These are reflected on Action Reports.

b. Postponements
These are also Action Reports but corrective action has been deferred until a later time.  The deferral of corrective action on an Action Report is based upon the opinion of the inspection team and project team regarding the severity and the impact to make the correction.

The number of issues falling into each of the categories is identified on the Inspection Summary Report.

10.4.1.2. Action Report 

As a result of Phase Inspections, an Action Report is produced to document and track progress on all identified errors resulting from a Phase Inspection.  For Action Reports postponed until after system implementation, the Action Report is updated during the Post-Implementation Review to reflect a schedule for addressing the action item and the person responsible.  It contains a section at the bottom of the report for final resolution of the Action Report and an authorizing signature.

Prior to any change being accepted for action, it must be submitted to the PMA/SMA for review to determine the point of impact (i.e., requirements, system design, program design).  The PMA/SMA are responsible for raising and resolving any issues associated with approving the change for implementation, as well as taking the change from its entry point through the progressive steps of the SDLC to completion.  The PMA/SMA have the responsibility to raise for discussion postponement of a change because of impact to schedule or resource requirements.  The postponed change will then be subject for discussion during the Post-Implementation Review.  At that time, a determination will be made whether to schedule the change as an enhancement or cancel the change.

An Action Report is used to document problems or inconsistencies found during a Phase Inspection.  It could reflect problems within the document being inspected or any problems revealed on previous documents that have been baselined for the project.  When corrective actions are identified during an inspection, the PMA/SMA will ensure they are recorded on an Action Report.  These items are followed-up by the PMA/SMA, the inspection team, and the authors of the product.  Except for those postponed, they must be completed prior to the inspection's acceptance of the document and phase conclusion.  When the inspection team accepts the changes resulting from Action Reports as complete, the Phase Inspection will accept the product and close the phase.  The PMA/SMA must then acknowledge that a baseline has been established and institute appropriate control over the baselined product.  The PMA is responsible for maintaining those baselines in a project library, separate from documents under development.

Action Reports are placed in the permanent project file folder by the PMA/SMA and distributed to all inspection participants.  Action Reports may also be distributed to appropriate VBA management when they affect VBA resources, systems, or management outside of the control of the project team.  All Action Reports classified as postponements are reviewed during the Post-Implementation Review to ensure follow-up and successful completion.

10.4.1.3. Lessons Learned Report

Anytime during the life cycle of a project, and particularly during an inspection, a Lessons Learned Report can be produced.  This report documents areas where the project team has learned technical or management lessons which may be beneficial to other development projects.  This report could be generated as a result of any SDLC inspection although emphasis is placed on producing the Report whenever a lesson has been learned.

The report is placed in the permanent project file folder by the PMA and is also distributed to appropriate VBA management for reference when developing other VBA projects.

It is recommended that a special consolidated folder be established and controlled by VBA to store all Lessons Learned Reports from all development projects.  This folder will then be available for in-house educational purposes and for reference by all VBA development Managing Analysts.

10.4.1.4. SDLC Evaluation Report

Similar to the Lessons Learned Report, there may be ideas or suggestions that arise during a project to improve the SDLC process (i.e., this guideline).  To document those issues, an SDLC Evaluation Report is produced.  This report documents and evaluates the quality control procedures and controls during the project development effort.  Deficiencies and recommendations for improvement are identified and documented.  

This report is placed in the permanent project file folder by the PMA and is forwarded to the Applications Management Division IV for documenting how well the quality control aspects of systems development were incorporated into the project's SDLC work steps.

In a manner similar to Lessons Learned Reports, it is recommended that a special consolidated folder be established and maintained by VBA to store all SDLC Evaluation Reports from all development projects.  This folder could be used for in-house educational purposes and for reference by all VBA development Managing Analysts.

As deficiencies are reported (Action Reports and Production Misprocessing Reports) and corrections are made, the PMA/SMA and the Applications Management Division IV should jointly evaluate the cause of the problem and examine the SDLC process.  Because flaws have occurred in the development of software, either guidelines or training has proved inadequate and inspections have not been thorough enough to catch the problem as early in the process as possible.

The Applications Management Division IV will periodically survey PMAs and SMAs to review the course of a project to determine the points of failure in the SDLC process.  Any improvements should also be brought to the attention of the Applications Management Division IV in the form of suggestions or recommendations.  These ideas and recommendations are forwarded to the SDLC Source Group for resolution.  The Applications Management Division IV then, in support of the SDLC Support Group's decision, is responsible for incorporating these improvements into the SDLC process and getting changes to the guideline published.  The purpose of this problem review and SDLC process review is to prevent other analysts and developers from making similar mistakes in their projects.

10.4.1.5. System Acceptance Report

As a result of the review of the system during the System Testing and Acceptance Phase, a System Acceptance Report (see Chapter 7 - System Testing and Acceptance) is produced.  This report documents the review and acceptance process by the functional user, the SQ&C staff, and the PMA/SMA.

The format of the report provides check off for the following items:

a. UAC is successfully demonstrated
b. STP was successfully executed
c. System documentation is adequately completed
d. System training requirements are completed or scheduled
This report is placed in the permanent project file folder by the PMA and is distributed to appropriate VBA management to acknowledge successful acceptance of the system during the System Testing and Acceptance Phase.

10.4.1.6
Post-Implementation Evaluation Report (PIE)

As a result of the project review during the Post-Implementation Review, a Post-Implementation Evaluation Report is produced.  This report documents an evaluation of the system after stabilization.  The format of the report provides evaluation and check off for the following items:

· System functional performance has been acceptable
· System technical performance has been acceptable
· System documentation has proved acceptable after a period of use
· Training has been adequate and is acceptable
The functional end user, SQ&C, the PMA, the SMA, and Operations (optionally) sign off on the above Post-Implementation evaluations.  This report is placed in the permanent project file folder by the PMA and is distributed to appropriate VBA management for reference and to acknowledge a successful evaluation of the system after stabilization.

10.5. Part V - Inspection Checklists and Reports

Part Five of this chapter identifies the checklists and reports for completing inspections and reviews:  

· Functional Requirements Document Checklist

· Design Document Checklist
· System Design Document Checklist
· Technical Design Document Checklist
· System Test Plan Checklist
· Software Build Checklist
· Code Review Checklist
· Unit and Integration Test Plan Checklist

· System Acceptance Report
· Post-Implementation Evaluation Report
· Inspection Summary Report
· Action Report
Glossary
ACTION REPORT

The Action Report is produced to identify items/issues related to system development and implementation which require monitoring and follow-up by the project team.  An Action Report can be produced for any of the following reasons:

· To document action required against a baselined document
· To document action required to correct/improve a document being inspected
· To document those errors discovered by SQ&C during System Testing and Acceptance
· To document production errors that do not qualify for the Production Misprocessing Report
Action Reports can be 1) canceled, if later analysis indicates no action is required, 2) postponed, if corrective action will be deferred until a later time and the project can continue as is, or 3) closed, after the corrective action has been taken and acknowledged by signing off on the AR.  Until one of the above is acknowledged, the AR is considered "open."

AUTHOR

Authors are those VA personnel or contractors responsible for producing an SDLC phase deliverable.  Phase deliverables include products such as Functional Requirements Document (FRD), Design Concept Document (DCD), User Acceptance Criteria (UAC), System Design Document (SDD), Technical Design Document (TDD), and System Test Plan (STP).  Authors serve as presenters during Phase Inspections when the phase deliverable is subjected to review and approval by the inspection team.

BASELINE

Baselines are major milestones which occur during the SLDC of a project.  A baseline is established based upon the review and approval of a given SDLC phase deliverable by the inspection team.  The baseline establishes the foundation upon which all subsequent SDLC project work tasks are based.  It is the responsibility of the PMA and the project team to monitor and manage VBA baselines.  There are five (5) baselines specified within the VBA SDLC.  They are as follows:

· Functional Baseline - established at the conclusion of the Functional Requirements Inspection
· Concepts Baseline - established at the conclusion of the Design Concepts Inspection
· System Design Baseline - established at the conclusion of the System Design Inspection
· Technical Design Baseline - established at the conclusion of the Technical Design Inspection
· Product Baseline - established at the conclusion of the System Acceptance Review when the completed system is tested, demonstrated, and documented to the satisfaction of both the end user and SQ&C, and appropriate training needs are met
CERTIFICATION

Certification occurs during the System Testing and Acceptance Phase.  SQ&C performs validation testing which is composed of functional, regression, and linkage testing.  When this testing is completed and verified to be in accordance with the FRD and the SDD, and the user acceptance testing has been completed, SQ&C "certifies" that the software has been thoroughly examined and the requirements have been met.  Certification occurs at this time even though operational testing is yet to be performed which includes a review of the supporting documentation.

CHECKLISTS

Customized forms for each SDLC document or phase that undergoes an inspection.  The checklists are working tools for the reviewers to identify their findings when reviewing the document or phase in preparation for the inspection.  The checklists are tutorial aids to assist in the review process.  Based upon the site or the facilitator's approach in conducting the inspection, a composite checklist could be completed as a result of all reviewer's input.  Although not required by the SDLC guideline, checklists could be attached to the inspection summary package (i.e., the report and any Action Reports).

CODE REVIEW
The process whereby a peer review is conducted on another developer's coding, usually prior to unit testing.  The code review is a desk check, or walkthrough, of actual code (hard copy listing).  The code review can be static by examining structure and logic flow or dynamic in which transactions are defined and then walked through the code as the logic reflects.  The purpose is to assist new developers improve their skills and become familiar with structure and standards as well as to provide peer assistance on more complex or dynamic processing.

CONCEPTS BASELINE
The Concepts Baseline is a formal milestone in the SDLC sanctioned at the close of the Design Concept Phase by the Design Concept Inspection.  Approval of the DCD and its proposed system approach/architecture establishes this baseline as a foundation for the systems level design.

DATA BASE MANAGEMENT SYSTEM

A data base management system (DBMS) is acquired software that is used to define, manage, organize, store, retrieve, and ensure the security and integrity of data acted upon by application software.  The logical views of the system data, the relationships between data items, and the updating, query, reporting, and security requirements to be imposed on the DBMS are finalized during SDLC Phase 4, System Design.

DATA DICTIONARY
A data dictionary is a compilation of information about data and databases.  The data dictionary holds the name, type, range of values, source, and authorization for access for each data element in the files and databases.  The dictionary may indicate which application programs use specific data so that when a change in a data structure is considered, it is possible to generate a list of the affected programs.

A data dictionary can be a stand-alone information system used for management and documentation purposes, or it can be an integral part of the DBMS where it is used to actually control the operation of the DBMS.  

DESIGN CONCEPT DOCUMENT
The Design Concept Document (DCD) is produced as an SDLC phase deliverable during the Design Concept Phase and is used as the basis for the Design Concept Inspection.  The DCD allows the project team to investigate and describe technical design alternatives for a specific project.  The Design Concept Phase and the DCD have three major functions:  requirements familiarization, the identification and evaluation of alternatives (e.g., risks, costs, time, advantages, disadvantages), and the selection of a recommended design approach.  When the DCD has been approved by the Design Concept inspection team, this document serves as the Concept Baseline for performing system level design.

DESIGN CONCEPT INSPECTION

The Design Concept Inspection is held at the conclusion of SDLC Phase 3, Design Concept.  The inspection verifies that the DCD selected approach meets user requirements as defined in the FRD.  The inspection also confirms that the DCD meets VBA standards regarding contents and general format.  Approval of the DCD by the inspection team during the Design Concept Inspection establishes the Concepts Baseline for the development project.

DESIGN CONCEPT PHASE

Design Concept is the third phase of the VBA SDLC.  This phase follows the SDLC Functional Requirements Definition Phase and precedes the SDLC System Design Phase.  The objective of the Design Concept Phase is to perform an analysis of alternative solutions, select a baseline system architecture, produce a DCD, and plan the systems development project.  Phase deliverables include the DCD (containing an approach for the approved solution) and a project plan.

DEVELOPMENT TESTING
Development testing is testing performed by the analysts and programmers to verify code, logic, system interfaces, functions, and performance prior to system turnover to SQ&C for system acceptance testing.  Development testing is comprised of both unit and integration testing.

EMERGENCY PROJECTS

Emergency projects provide deviations to the VBA structured sequence of phased SDLC development methods.  These projects are implemented on an immediate ("as soon as possible") basis without the requirement for phase deliverables and pre-implementation inspections prior to installation of the software.  Accelerated SDLC activities are performed at a level to ensure the emergency is rectified expeditiously.  Subsequently, baselined documents must be updated and more extensive testing may be required after installation of the correcting software.
ENHANCEMENTS

Enhancements are composed of new, or removal of, system functional or design requirements where a current system exists or is under development.  Enhancements are requested via a PIR and require that the development effort commence with a review of the user's functional requirements as defined in SDLC Phase 2, Functional Requirements Definition.  Enhancements can be contrasted with new system development (where no current system exists) and maintenance activities (where changes occur in previously stated functional requirements or design specifications).

EVALUATION CRITERIA

Standard evaluation criteria are used to make judgments regarding each review item on VBA inspection checklists during the approval of SDLC phase deliverables.  The VBA standard evaluation criteria used to judge deliverable review items are completeness, integrity, correctness, quality, clarity, testability, traceability, and feasibility.  (See Review Items.)
EXIT CRITERIA

The exit criteria for the project team to proceed from one SDLC phase to the next SDLC phase is a successful inspection of the current phase deliverables.  This exit criterion implies that when the required phase deliverables have been completed, reviewed by the inspection team, and deemed acceptable, the project team can proceed to the work steps of the next subsequent SDLC phase.
FACILITATOR

The Facilitator is an unbiased individual who serves to coordinate discussions held during Phase Inspections.  The Facilitator monitors and conducts the inspection.  The role of the Facilitator is to promote open and thorough discussion of all issues by all participants during the inspection.  The PMA or SMA may serve as Facilitator during inspections.
FORMAL INSPECTION

Formal Inspections are end-of-phase inspections conducted in compliance with VBA SDLC standards.  Formal Inspections are often referred to as Phase Inspections.
FUNCTIONAL BASELINE

The Functional Baseline is a milestone in the SDLC sanctioned at the close of the Functional Requirements Definition Phase by the Functional Requirements Inspection.  Approval of the proposed definition of user requirements establishes this baseline as a foundation for all future SDLC work tasks.
FUNCTIONAL REQUIREMENTS

Functional Requirements are a sponsor's/user's statement specifying "what" is needed to support business processes.  Functional requirements specify what the user wants the system to do for him/her.  Functional requirements are defined in user terms and should reflect a business need, not an ADP solution to a need.
FUNCTIONAL REQUIREMENTS DEFINITION PHASE

The Functional Requirements Definition Phase is the second phase of the VBA SDLC.  This phase follows the SDLC Project Initiation Phase and precedes the SDLC Design Concept Phase.  The objective of the Functional Requirements Definition Phase is to investigate and clarify user needs, to establish a baseline definition of requirements, and to estimate target dates and resource requirements to proceed through Phase 4, Systems Design.  The phase deliverable is the FRD.

FUNCTIONAL REQUIREMENTS DOCUMENT

The Functional Requirements Document (FRD) is an SDLC phase deliverable of Phase 2, Functional Requirements Definition.  The purpose of the FRD is to provide a mutual understanding of functional requirements between sponsors/users and VBA ADP system designers.  The FRD becomes the basis for the Functional Requirements Inspection, the basis for the development of design alternatives and selection of a solution during Phase 3, Design Concept, and the basis for establishing user acceptance criteria for system acceptance during Phase 7, System Testing and Acceptance.  It also forms the basis for system specifications during Phase 4, System Design.  When the FRD has been approved by the Functional Requirements inspection team, the document serves as the Functional Baseline for the development project.

FUNCTIONAL REQUIREMENTS INSPECTION

The Functional Requirements Inspection is held at the conclusion of SDLC Phase 2, Requirements Definition.  The inspection verifies that the FRD states clearly and completely user requirements that must be met for user sign-off at system turnover.  The inspection also confirms that the FRD meets VBA standards regarding content and general format.  Approval of the FRD by the inspection team during the Requirements Definition Inspection establishes the Functional Baseline for the development project.

IMPLEMENTATION PHASE

The Implementation Phase precedes the SDLC Operations Phase and follows the SDLC System Testing and Acceptance Phase.  It is VBA SDLC Phase 8.  The objectives of the Implementation Phase are as follows:

· To install the tested and accepted system in a production environment
· Perform conversion activities, as required
· To monitor the system during initial turnover for unanticipated problems (making necessary adjustments as required to maximize system efficiency)
· Conduct Operations staff training;
· Conduct Post-Implementation training
· Conduct Post-Implementation Evaluation
IMPLEMENTATION PLAN

The Implementation Plan is an optional product which, if required, is produced by the end of Phase 7, System Testing and Acceptance.  The Implementation Plan provides all of the necessary direction for the installation or implementation of the successfully tested system.  The plan includes programmatic direction for scheduling, materials and training, and the technical and procedural direction necessary for system installation.

INFORMAL INSPECTION

Informal Inspections are inspections, or walkthroughs, which are not mandatory within the SDLC.  These inspections are informal reviews at the option of the product author(s) held prior to the Phase Inspection.  The purpose of the informal inspection is for the author(s) to solicit comments and suggestions from a peer group with the intent of identifying deficiencies in the phase product prior to review and approval during the Phase Inspection.  The focus of informal inspections is the production of an acceptable and completed phase deliverable.  There are no formal reporting requirements as a result of informal inspections.

INPUT
Preparation of several of the SDLC deliverables requires identification and definition of Inputs.  For the purposes of the SDLC, an input is defined as data or information that arrives from an external source.  In the FRD, an input to a process could be an event, a piece of correspondence or a form, a point in time, a batch of information from an external system (either VBA or other), etc.  In the SDD, system functions will also require clarification of input; these must be inputs that are also external to the system (i.e., interface files).  The TDD, or program specification level, takes the same definition with the exception that inputs are external to the program.  They would include input files from other programs within the same system or files from other systems.  Database files and screens are not defined as inputs as specific sections of documentation are dedicated to these subjects.  The use of database files and screens will be clarified as being used in input, output, or input/output mode.

INSPECTION

Inspections can be Formal or Informal.  (See Phase Inspections and Informal Inspections.)  Informal inspections are optional inspections and are essentially peer reviews held at the option of the product author(s).  Phase inspections, on the other hand, are required VBA inspections held at the conclusion of an SDLC phase.  These inspections follow a required agenda (VBA checklist) to ensure that phase deliverables are produced correctly, consistently, and completely.  Approval of phase deliverables by the inspection team result in approved phase deliverables which, in turn, constitute project baselines.  Approved phase deliverables satisfy the exit criteria for proceeding to work steps in the next sequential SDLC phase.

INSPECTION SUMMARY REPORT

An Inspection Summary Report is generated as a result of each Phase Inspection.  It summarizes the conclusions of the inspection indicating one of the following conditions:

· Product Approved
· Product Approved with Modification
· Product Rejected
In addition, the report gives a statistical count of Action Items and other supporting reports that may have been produced as a result of the inspection.

The Inspection Summary Report is placed in the permanent project file folder by the PMA and is distributed to the following:

· Appropriate VBA management when problem issues are identified which require resolution outside of the project team
· All inspection participants
INTEGRATION TESTING

The process of testing a combination of programs or modules to ensure that the individual units can interact properly and successfully when executed together, or as part of a network.  An integration test may comprise a single program/run that consists of multiple modules and/or multiple programs of the same application system to complete a software function to confirm a dependency of execution between functions.

Integration testing is part of development testing conducted by the analysts and programmers to verify the interfaces and relationships between units, components, and subsystems.  (See Unit Testing.)

LESSONS LEARNED REPORT

The Lessons Learned Report identifies and describes areas where the project team has learned technical or management lessons which may be beneficial to other development project teams.  The report can be produced at any time and is placed in the permanent project file folder by the PMA and forwarded to Application Management Division IV.  

LINKAGE TESTING

The process of testing integrated hardware/software systems to verify that the external interfaces and the logical processing of data between application systems are complete, compatible, and accurate.  A linkage test may encompass multiple application systems at a single site, or multiple application systems at multiple sites.  These tests apply to both intra-agency and inter-agency systems.  Selected linkage tests may be accomplished during both validation and regression testing and may be selectively accomplished by SDS staff during Integration testing.

LOGICAL DATABASE DESIGN

The logical database design defines the logical data structure for all data within the system (new development) or the data within the functions to be added or changed (enhancements and maintenance).  During logical database design, data are organized to entities and then decomposed into their basic components.  User data views are defined.  Data elements are grouped into appropriate categories.  Minimum data requirements are established to accommodate all user data views.  The groups of data and their relationships are defined and expressed.  Redundancies among data elements are eliminated or minimized.
The logical database must satisfy each user's data relationship requirement.  An effort is made to analyze data volumes, access frequency, and access type.  When the logical database design is completed, sufficient information is available to support a recommendation for the acquisition or use of a specific Data Base Management System (DBMS), if one is needed.  (See Physical Data Base Design.)

MAINTENANCE

Maintenance activities apply to existing automated systems.  Maintenance requests imply that system changes are required which result in no new functional requirements.  However, maintenance requests can result in changes to both code and design documentation.  Maintenance requests result in either of two types of system changes as follows:

· "Cosmetic" changes to an existing system (requested using a PIR)
· "Fixes" to a "broken" existing system (requested using a Production Misprocessing Report and which may be followed by a PIR or by an AR or PIR, if not critical)
Cosmetic changes (using PIR) require a full SDLC approach to system development (beginning with SDLC Phase 1, Project Initiation).  In most cases, cosmetic changes will result in expedited work steps within SDLC phases.

"Fixes" to a "broken" system (using a Production Misprocessing Report for critical problems and ARs or PIRs for others) may not undergo a full SDLC development effort.  For example, only changes to source code (and the corresponding Product Baseline) may be required.  System documentation should, however, be reviewed to ensure no changes are warranted.

MODULE

An independent software unit that interacts with, or is part of, a system.  Application program modules are designed to handle a specific task within a system or subsystem.  A module may also be called a program.

NEW SYSTEM/MAJOR REDESIGNED SYSTEM

Projects which are classified as New Developments or Major Redesigns will require a full SDLC approach to system development.  These projects are initiated by the user with a PIR.  (See Project Initiation Request.)  Projects which fall into this category are as follows:

· No automation exists today or the existing system must be replaced due to changed requirements or better design solutions or capabilities (new development)
· System is in the process of SDLC development and requires a redesign (of baselined FRD) to accommodate user requirements
· Existing system requires major new functions to meet present user needs (major enhancement)
OBSERVER

Inspection observers are usually VA staff members from the next sequential SDLC phase or other invited staff members selected and judged appropriate by the PMA or SMA.  Observers do not participate in inspection discussions or error identification.  Observers attend inspections for information-gathering purposes only.

OPERATIONAL TESTING

Operational testing is part of the System Acceptance Test conducted by SQ&C even though this testing may not be directly performed by SQ&C staff.  Its purpose is to verify that the integrated system performs and operates according to acceptable performance criteria required by both the end user and operations personnel.  Testing is conducted to verify that the system performs as specified without significantly degrading the performance of other systems.  Conditions are established to provide volume, stress, and load testing, and an evaluation of the technical users and operators manuals is conducted.  In addition, this testing examines user and operations requirements which include response time, storage requirements, CPU utilization, and other system resources utilized.  (See System Acceptance Test and System Test Plan.)

OPERATIONS MANUAL

The Operations Manual is used by the computer operations staff as reference for system operation of the application system.  It includes instructions and specifications for the system.  Contents include startup/shutdown procedures, backup procedures, emergency procedures, points of contact, production control procedures, error messages and their meanings, and security procedures.  (A system Operations Manual is not specifically outlined within this SDLC guideline.)

OPERATIONS PHASE

Operations is the ninth and final phase of the VBA SDLC.  This phase follows the SDLC Implementation Phase.  The Operations Phase is sometimes referred to as "Operations and Maintenance."  Maintenance extends from the time the system is installed to the end of its productive life.

OPTIONAL PARTICIPANT

Inspection optional participants are invited by the PMA or SMA to participate when they have specific expertise that is relevant to the inspection.  Optional participants are subject matter experts and supplement the skills of the project team during inspections.

OUTPUT

Preparation of the SDLC deliverables requires identification and definition of Outputs.  For the purposes of the SDLC, an output is defined as data or information that departs to an external destination.  In the FRD, an output of a process could be a report, a "trigger" to cause another process to begin, a batch of information prepared for another external system (either VBA or other), etc.  In the SDD, system functions will also require clarification of output; these must be Outputs that are used externally to the system (i.e., interface files to report data).  The TDD, or program specification level, takes the same definition with the exception that outputs are external to the program.  This would include output files going to other programs within the same system; files going to other systems, and reports.  Permanent database files and screens are not defined under output as specific sections are dedicated to describing these items.  The use of database files and screens could be clarified as being used in input, output, or input/output mode.

PARTICIPANT

The participants for each Phase Inspection will depend upon the following evaluation criteria:

· Type of project (new development, enhancements, or maintenance)

· Complexity of the development project (major, intermediate, or minor)
· The deliverable requirements of the specific phase (e.g., FRD, SDD)
The PMA/SMA will identify and request inspection participants following VA standards, procedures, and guidelines.  All, or some, of the following staff representatives will normally be present at Phase Inspections:

· PMA
· SMA
· Product Author(s)
· User Representative(s)
· SQ&C Representative(s)
· SDS Representative(s)
· Observers
· Optional Participants
PHASE

The VBA SDLC methodology is a phased approach to systems development with nine distinct and separate phases.  These phases, with VBA's accompanying standards and procedures, establish a development methodology which improves management planning and control and ensures a high level of quality control in the VBA systems development process.  (See System Development Life Cycle.)

PHASE DELIVERABLE

An SDLC phase deliverable is a required phase product produced by the project team.  Specified phase deliverables require inspections and these deliverables must be accepted by the phase inspection team.  These approved deliverables, in turn, become baselines during the SDLC and form the basis for subsequent work steps in the development process.  Examples of phase deliverables are FRD, DCD, SDD, TDD, STP, and operational computer code.

PHASE INSPECTIONS

Phase Inspections are sometimes referred to as Formal Inspections.  Phase Inspections are end-of-Phase Inspections conducted in compliance with VBA SDLC standards.  VBA SDLC standards specify participants for these inspections.  Discretionary participants may be invited to the inspections at the option of the PMA or SMA.  Phase Inspections result in formalized reporting and approval of phase deliverables as baselines.  The inspection agenda follows guidelines provided by VBA checklists.  At the conclusion of a successful inspection, all participants will sign-off on the approval of phase deliverables.

PHASE PRODUCT (See Phase Deliverable.)

PHYSICAL DATABASE DESIGN

Physical database design follows, and can be contrasted with, logical database design.  (See Logical Database Design.)  One unit of logical data (i.e., one logical data record) may be stored in two or more physical files or locations.

The logical database design results in a logical data structure which will support the individual user's views of the data and also support the users' processing needs.  The physical database design is a lower level view of the data.

The physical database design involves evaluating alternatives for implementation of the logical database structure in a certain database environment.  Physical design involves choosing a storage structure, placement strategies, and access methods.  The physical database design process maps the logical database structures into storage structures, taking into consideration the following factors:

· Data volume
· Access frequency and access path
· Selection of logical pointers and types of logical relationships
· Secondary indexing
· Trade-off between performance and redundancy
· Costs of controlling data redundancy
· Reorganization costs
· Recovery costs
· Initial load costs
· Operating system access method selections
· Physical storage media and placement selections
· Data management access method selections.
Access path design encompasses the logical ordering of data records, pointer options, access methods, and overflow techniques.  Physical database design includes the identification of records to be placed in the same physical storage area and the allocation of records to secondary storage devices.  It also includes the delineation of block size, buffer pool size, and data compression.  Physical database design results in the data elements of the automated system being physically stored on hardware devices such as magnetic disks, magnetic cartridges, or magnetic tape.

POST-IMPLEMENTATION EVALUATION

The Post-Implementation Evaluation serves as follows:

· Provides a quality control review of the entire development process
· Provides an evaluation of the system after an initial period of operation in a production environment
· Provides information to management (from "lessons learned") regarding areas for improvement during future development and implementation efforts
· Provides an assessment and schedule of postponed items which were deferred for implementation until after the Post-Implementation Evaluation
The Post-Implementation Evaluation occurs during Phase 9, after the implemented system has stabilized (normally, no later than 3 months after system implementation).
POST-IMPLEMENTATION EVALUATION REPORT

The Post-Implementation Evaluation Report evaluates and documents system functional performance, system technical performance, acceptability of system documentation, and adequacy of system training.  This report is produced during the Post-Implementation Evaluation (Phase 9) to reflect a post-implementation review of the operational system.  The report is placed in the permanent project file folder by the PMA and is distributed to all review committee participants and other appropriate VBA management.

PRESENTER

Inspection presenters are the primary contributors to the production of the phase deliverables.  Presenters are usually product authors.  During the inspection, presenters offer deliverables to the inspection team for review and approval.  Presenters make sure that deliverables are fully understood by Inspection team members.  Presenters should be receptive to the identification of errors by the inspection team.

PRIMARY MANAGING ANALYST

A Primary Managing Analyst (PMA) is designated responsibility for each project initiated within 20M4.  The selection of the PMA may differ depending on the size of the project or the responsible division.  

Generally, the PMA will be located in VACO, except for insurance projects.  For most insurance projects, the PMA will be located in the Philadelphia SDC.

Functioning as the Project Manager, the PMA is responsible for coordinating and overseeing the development and progress of the project throughout the VBA SDLC.  For some projects, the PMA may also serve as the point of contact for monitoring and maintaining the system after it is placed in an operations and maintenance mode.

The PMA has ultimate responsibility for the generation and quality of all phase deliverables.  In exercising this responsibility, the PMA will work closely with functional user representatives, the SMA, and SDS analysts/representatives.  Depending on the phase, the PMA may also serve as a primary contributor (author) to phase deliverables.

The PMA may also coordinate and conduct the Phase Inspections.  In this case, the PMA will serve to facilitate open and complete discussion of all phase deliverables during the inspection process.

PRODUCT BASELINE

The Product Baseline is a milestone in the SDLC sanctioned at the close of the System Testing and Acceptance Phase by the System Acceptance Report.  Certification (acceptance) of the proposed system product (code, documentation, training, etc.) by the end user and SQ&C establishes this baseline as a foundation for any future SDLC work tasks or any operations and maintenance activities.

PRODUCTION MISPROCESSING REPORT

A documented statement of a reported problem in production software having a critical impact to the user or the mission of the application.  This report receives attention at the management level of the SDS from the time it's reported, through its correction action, until it is rectified, and preventive analysis and action have been taken to prevent reoccurrence.  

PROJECT INITIATION PHASE

Project Initiation is the first phase of the VBA SDLC.  This phase precedes the SDLC Functional Requirements Definition Phase.  The objective of the Project Initiation Phase is to define the end users' service request clearly and adequately in order to make preliminary estimates regarding the scope of the work effort and to evaluate the amount of effort involved in producing an FRD during SDLC Phase 2.  The Project Initiation Phase deliverable is a PIR (usually produced by the system sponsor or end user).  For simple projects, the PIR could adequately express the requirements.  When this occurs, the PIR will be incorporated into the existing FRD for the system or packaged as an FRD if no existing FRD exists.  

PROJECT INITIATION REQUEST

Project Initiation Requests (PIRs) are used to initiate service requests for the following types of projects:

· New System/Major Redesign (See New System/Major Redesign.)

· Enhancements (See Enhancements.)

· Maintenance (revisions to requirements or design - See Maintenance.)

PROJECT PLAN

A project plan is produced as a VBA product to be consistent with the SDLC approach.  The plan is delivered in three stages; to cover analysis, then design, and finally development.  The Project Plan is the end product of the project planning process and is the primary instrument used to assure project direction and monitor the successful execution of the project tasks.  The Project Plan includes various components and sub plans which address documentation, quality control as well as a project schedule and resource plan.

PROJECT REVIEW

These reviews involve project issues which fall outside the scope of authority project team such as staffing levels, schedule delays, emergency actions required, etc.  A Phase Inspection which results in a rejected phase deliverable may result in a review by management to provide project direction to the project team.

PROJECT TEAM

A project team is identified to implement an approved VBA system project.  The project team is tasked with following VBA SDLC standards for system development and for conducting all work tasks associated with the VBA SDLC.  The project team Approval or a subset of the team normally functions as members of the inspection team during review and approval of phase deliverables.

The project team is headed by the VBA Primary Managing Analyst (PMA).  Typically, other members of the project team will include the functional End User Representatives, the VBA Site Managing Analyst (SMA), SDS/SDC Representatives, Software Quality and Control Representatives, and Operations Staff Representatives.  The PMA can add optional team members (including contractors) at his/her discretion.  During inspections, additional subject matter experts (outside the project team) should be invited as participants where these individuals can make contributions to the approval process.

RECORDER

The Recorder documents issues and action items during Phase Inspections and assists the PMA or SMA in the generation of all inspection reports.  The recorder serves to assist the PMA/SMA in preparing for, conducting, and performing follow-up to the inspection.  The recorder serves as a scribe during the inspection, recording issues and reviewers' comments, obtaining inspection team sign-off on the Inspection Summary Report, and producing a list of all items requiring follow-up (Action Reports).  The recorder obtains agreement on follow-up items and prepares and distributes inspection reports (as required).

REGRESSION TESTING

Regression testing is retesting, in whole or in part, of unmodified application software logic.  These tests are structured to determine if previously specified requirements and functions are still intact and processing results remain unchanged.  Regression testing is primarily performed with the inclusion of specified logic or data additions, modifications or deletions, but can also include tests to replicate "production processing."

REVIEW ITEMS

Review items are checklist items which provide guidance to a phase inspection team when evaluating phase deliverables.  Checklist review items promote a thorough and consistent review and evaluation of phase deliverables.  Deliverables are compared to review items and are evaluated using standard evaluation criteria for product approval.  (See Evaluation Criteria.)

REVIEWER
Reviewers are inspection team members who serve to critique SDLC phase deliverables.  Reviewers will be staff members requested by the product author and/or PMA/SMA, and those specified in VBA SDLC guidelines.

Reviewers will normally be those inspection team members who do not serve as either product author, product presenter, facilitator, recorder, or observer.  Typically, reviewers will be a cross section of staff members as shown below:

· Functional area representatives
· VACO analysts
· SDC analysts/representatives
· SQ&C analysts
· Optional participants (subject matter experts) as invited by the PMA/SMA
Reviewers review phase products and identify system discrepancies such as errors or failures to comply with requirements, design, or standards.

SCRIBE

Another term used to identify the individual who will document the results of an inspection.  (See Recorder.)

SDLC EVALUATION REPORT

The SDLC Evaluation Report documents and evaluates the quality control aspects and procedures used during the project development effort.  Deficiencies and recommendations for improvement are identified and documented.  The report is prepared at any time to reflect experiences and judgments related to project quality control procedures and the guidelines presented within this manual.

The report is placed in the permanent project file folder by the PMA and is forwarded to Application Management Division IV.  The report will document how well the quality control aspects of the SDLC were incorporated into a project's work steps.

SDLC TASK CHECKLIST

A working form to assist the project team in applying SDLC guidelines to identify where and what action has to be taken against a system when a PIR has been received against that system.  Although not a project plan, it identifies an abbreviated sequence of activities that should be considered where the PIR will most likely impact the existing system, and the activities that should, most likely, be included in the detailed planning process.

SITE MANAGING ANALYST

That person assigned from the SDC to assume collateral responsibility for ensuring that a project is completed in accordance with SDLC guidelines.  The PMA has ultimate responsibility for project direction, status, and reporting to VBA central office management.  However, due to geographical locations of development staff and technical expertise, a remote site managing analyst is designated to coordinate and direct efforts for those tasks being supported by, or performed at, the remote site.  The PMA and SMA work closely to ensure both managers have joint ownership in planning, directing, and performing the requirements of the project.
SOFTWARE BUILD INSPECTION

This inspection is the closure of Phase 6, Software Build.  Differing from many other inspections, the purpose of this inspection is to ensure all components of the phase have been completed without detailed examination of each of the products.  The Software Build Inspection requests the inspection team to acknowledge completion of the following:

· Code reviews performed, where applicable
· Unit and Integration Test Plans developed
· Unit and Integration testing performed satisfactorily
· Validation test plan developed (may be part of the STP)
· Supporting documentation complete and available for the System Acceptance Test
· Readiness of software to turn over to System Testing and Acceptance
SOFTWARE BUILD PHASE

Software Build is the sixth phase of the VBA SDLC.  This phase follows the SDLC Technical Design Phase and precedes the SDLC System Testing and Acceptance Phase.  The objectives of the Software Build Phase are as follows:

· To transform the TDD into structured computer code according to established VBA standards
· To perform unit and integration testing according to plans (U&I TPs) to ensure results comply with requirements (FRD) and design (SDD)
· To ensure that the STP is complete and that test strategy, approach, and resources can be ready
· To complete user and system documentation
· To develop training materials, if applicable
· To develop Conversion/Implementation Plans, if applicable
Software Build Phase deliverables are as follows:

· Structured functioning computer code
· Unit and Integration Test Reports
· Users' Manual
· Operations Manual
· Maintenance Manual
· Training materials
· Conversion/Implementation Plan
· System Test Plan
SOFTWARE DECOMPOSITION
Software decomposition is a breakdown structure in which the system is defined as subsystems (each performing a primary system function), components (which form the subsystems and perform the sub functions necessary to effect the primary system functions), and units (modules which form the components and perform specified sub tasks required by the components).

SOFTWARE FUNCTIONS

Software functions are ADP solutions related to "How" the code logic will perform.  The user requirements should be defined in terms of business needs, not ADP solutions.  The ADP solution to user requirements is composed of code, screens, reports, files, and logic.

SOFTWARE QUALITY & CONTROL (SQ&C)

An organizational element within the SDS responsible for conducting the System Testing and Acceptance Phase for a project.  They function as independent auditors of the software product being produced and, as such, also function as part of the project team to gain a thorough understanding of the project in its earlier phases and to provide input to the development of quality project deliverables.

STANDARDS

VBA Standards and guidelines are defined for each SDLC phase in the software development process.  

The following summary listing identifies the specific standards for the VBA SDLC:

· Nine specified SDLC development phases (See SDLC)
· Defined phase work tasks and objectives
· Required phase deliverables, suggested outlines and associated guidelines
· SDLC testing guidelines and procedures
· Configuration Management guidelines;
· Required Phase Inspections and participants, project reviews and participants, associated checklists and guidelines, reporting requirements
· Exit criteria for inspections and procedures for proceeding to the next SDLC phase
SUBSYSTEM

A subsystem is a set of software components capable of performing a primary system function.  A primary system function could be screen editing, report generation, database update and maintenance, etc.  A subsystem could also be a distinguishable portion of a business process such as claims adjudication, school verification, property evaluations/appraisals, etc.

SYSTEM ACCEPTANCE REPORT

A System Acceptance Report is produced as a result of the inspection held at the end of SDLC Phase 7, System Testing and Acceptance.  The report documents system review and acceptance by the functional user, SQ&C, the SDC, the PMA, and where applicable, Finance.

The format of the report provides check off for the following items:

· Completion of SQ&C testing with acceptance of results by the end user and VBA SQ&C staff
· Completion of operational testing and evaluation of performance statistics coordinated by SQ&C
· Demonstration of specified UAC
· Completion of all applicable system deliverables (FRD, DCD, SDD, TDD, etc.);
· Completion of all applicable system documentation (user manuals, operations manuals, maintenance manuals)
· Completion of all training materials and pre-implementation training
This report is placed in the permanent project file folder by the PMA and is distributed to appropriate VBA management for reference and to acknowledge successful acceptance of the system.

SYSTEM ACCEPTANCE TEST
The testing conducted by SQ&C to determine whether the system satisfies its functional and design requirements and can meet the user's acceptance criteria and operational expectations, enabling them to determine whether the system is ready for production.  The testing is composed of three distinct efforts:  1) validation testing which encompasses functional, regression, and linkage testing, 2) user acceptance testing which is the actual demonstration that the User Acceptance Criteria (UAC) can be met, and 3) operational testing which simulates a production environment to assess impact on the processor and other systems.

SYSTEM DESIGN BASELINE

The System Design Baseline is a milestone in the SDLC sanctioned at the close of the System Design Phase by the System Design Inspection.  Approval of the proposed detailed system design (which excludes only technical design (programming specifications)) establishes this baseline as a foundation for design of software at the module level.

SYSTEM DESIGN DOCUMENT

The System Design Document (SDD) is an SDLC phase deliverable of Phase 4, System Design.  The purpose of the SDD is to provide the following:

· Details necessary to develop program specifications and test the technical design of the alternative chosen during the Design Concept Phase
· Detailed definition of the system functions, database structure, and the design characteristics of the application software
· Details of the analysis between the user's personnel and the appropriate development personnel
· Details of the interfaces with other systems and the facilities to be utilized for accomplishing the interface
The SDD becomes the basis for the System Design Inspection.  It also forms the basis for technical design during Phase 5, Technical Design.  When the SDD has been accepted by the System Design inspection team, this document serves as the System Design Baseline for the development project.

The SDD includes screens, reports, inputs, outputs, full definition of database physical model, data structures, interfaces, communications, data security, backup and recovery, system architecture, and processing logic.  The SDD is a detailed design document where only programming specifications (at the pseudo code, structured English, or detailed flowchart level) are excluded.

SYSTEM DESIGN INSPECTION

The System Design Inspection is held at the conclusion of SDLC Phase 4, System Design.  The inspection verifies that the SDD meets user requirements as defined in the FRD.  The inspection also confirms that the SDD meets VBA SDLC standards regarding contents and general format.  Approval of the SDD by the inspection team during the System Design Inspection establishes the System Design Baseline for the development project.

SYSTEM DESIGN PHASE

System Design is the fourth phase of the VBA SDLC.  This phase follows the SDLC Design Concept Phase and precedes the SDLC Technical Design Phase.  The objective of the System Design Phase is to define the detailed external and internal view of the new system (excluding only programming specifications).  This view includes all inputs, outputs, logical/physical database design, transformation rules, and also includes both hardware and software requirements (if any).  This phase serves as the translation link between the "what" (requirements) and the "how" (design specifications and software build).  The following items are also produced:  hardware/software specifications, full database/file organization and description, person/machine interfaces, and networking specifications.

The System Design Phase deliverable is the System Design Document.  (See System Design Document.)

SYSTEM DEVELOPMENT LIFE CYCLE

The VBA SDLC methodology is a phased approach to systems development with nine distinct and separate phases.  These phases, with VBA accompanying standards and procedures, establish a development methodology for VBA which improves management planning and control and ensures a high level of quality control in the VBA systems development process.  The VBA SDLC phases and their associated Phase (formal) Inspections and Evaluations are shown below:

PHASE 1 - Project Initiation

PHASE 2 - Functional Requirements Definition



(Required Inspection:  Functional Requirements Inspection)

PHASE 3 - Design Concept



(Required Inspection:  Design Concept Inspection)

PHASE 4 - System Design



(Required Inspection:  System Design Inspection)



                                    (User Acceptance Criteria, if provided, can be done with 



                                    System Design Inspection)

PHASE 5 - Technical Design



(Required Inspection:  Technical Design Inspection)



(Required Inspection:  System Test Plan)

PHASE 6 - Software Build



(Required Inspection:  System Build Inspection)

PHASE 7 - System Testing and Acceptance



(Required Inspection:  System Acceptance Inspection)

PHASE 8 - Implementation



(Required Evaluation:  Post-Implementation Evaluation)

PHASE 9 - Operations

SUMMARY:
9 SDLC Phases,



7 Phase/Product Inspections, and



1 Post Implementation Review.

As part of VBA standards and procedures, each SDLC phase (above) has associated with the phase:

· Specified work tasks
· Required deliverables
· Guidelines for completing phase activities
· Reporting requirements
SYSTEM TEST PLAN

The System Test Plan (STP) is produced by SQ&C during Phase 5, Technical Design Phase for execution in Phase 7, System Testing and Acceptance.  The STP provides the strategy and approach for validation testing (comprehensive functional testing of the complete system and all interfaces), user acceptance testing, and operational testing (response time requirements, storage requirements, memory requirements, and impact on other systems' performance).  On some projects, the VTP test scenarios may be included as additional sections of the STP.

The STP (prepared and executed by SQ&C) can be contrasted with Unit Test Plans and Integration Test Plans which are developed and executed by the development staff as a part of development testing.

SYSTEM TEST PLAN INSPECTION

The System Test Plan Inspection is conducted in Phase 5, Technical Design Phase.  This inspection is used to review and approve the STP testing strategy which will ensure that the structured computer code and automated data processing system meets the requirements as specified in the FRD and associated SDD.  If a combined STP/VTP was prepared for the project, the inspection will also review the detailed test scenarios.

The inspection is to ensure that the plan clearly defines the criteria used for validation, user, and operational testing.  In addition, the plan is reviewed to also include testing of the system for inadvertent errors introduced during development and testing and for potential system degradation due to the software changes (i.e., linkage testing, operational testing).

SYSTEM TESTING

System testing is conducted by an independent Software Quality and Control (SQ&C) Team.  System testing consists of validation testing, user acceptance testing, and operational testing.  Validation testing is conducted to verify that the system performs and operates functionally according to the FRD and the SDD.  This testing also includes regression and linkage testing.  User acceptance testing is the execution of the UAC and an evaluation of the non-technical user manuals/guides.  Operational testing checks to ensure that operational aspects of the system, stress, load, volume, and performance meet user requirements.  Performance testing examines system response time, CPU utilization, storage requirements, and impacts on the performance of other interfacing systems.

SYSTEM TESTING AND ACCEPTANCE PHASE

System Testing and Acceptance is the seventh phase of the VBA SDLC.  This phase follows the SDLC Software Build Phase and precedes the SDLC implementation Phase.  The objectives of the System Testing and Acceptance Phase are as follows:

· Execute validation tests to check software and validate that it meets user requirements in functionality and predicted results; changed areas as well as unaffected areas; and interfaces with other systems are accurately performed
· Execute operational tests to verify that the system will function with all operating systems and support software, and does not have a negative impact on other linked systems or on their performance
· Prepare System Acceptance Report
· Evaluate Conversion/Implementation plan, if applicable
· Evaluate documentation and training materials
· Conduct or schedule pre-implementation training
· Conduct System Testing & Acceptance Phase Inspections
· Evaluate quality control aspects of system development procedures
System Testing and Acceptance Phase deliverables are as follows:
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System Acceptance Report
· Approved Implementation Plan, if applicable
· Training Materials
TECHNICAL BASELINE

A milestone in the SDLC sanctioned at the close of the Technical Design Phase by the Technical Design Inspection.  Acceptance of the proposed programming specifications (complete module definition) establishes this baseline for the Software Build Phase.

TECHNICAL DESIGN DOCUMENT

The Technical Design Document (TDD) is produced as an SDLC phase deliverable during the Technical Design Phase and is used as the basis for the Technical Design Inspection.  The purpose of the TDD is to provide the following:

· Details necessary to develop program code and test the technical design of each module/program identified in the SDD
· Detail definition of each module's/program's functions, its use of the database structure and the design characteristics of the application software
· Details of any module's/program's interfaces with other systems and the facilities to be utilized for accomplishing the interfaces
When the TDD has been accepted by the Technical Design inspection team, this document serves as the Technical Baseline for the development project.

TECHNICAL DESIGN PHASE

Technical Design is the fifth phase of the VBA SDLC.  This phase follows the SDLC System Design Phase and precedes the SDLC Software Build Phase.  The objectives of the Technical Design Phase are as follows:

· Definition of the details necessary to code and test the technical design.  This is essentially programming specifications at a very detailed level of logic (pseudo code, structured English, or detailed flowchart)
· Development of the test strategy for system approval
Technical Design Phase deliverables are as follows:

· TDD - This document reflects software design and description at the level of detailed program specifications and module logic
· STP or STP/VTP- This document will outline the strategy, schedule, and resources that will be required to thoroughly test the developed software and documentation.  In a combined STP/VTP, the detailed test scenarios are provided
TECHNICAL DESIGN INSPECTION

The Technical Design Inspection is held at the conclusion of SDLC Phase 5, Technical Design.  The inspection verifies that the TDD (programming specifications) meets user requirements as defined in the SDD and FRD.  The inspection also confirms that the TDD meets VBA SDLC standards regarding content and general format.  Acceptance of the TDD by the inspection team during the Technical Design Inspection establishes the Technical Baseline for the development project.

UNIT

The smallest, separately testable, software element. 

UNIT TESTING

The process of testing an individual module, program, or subroutine without all of the required components necessary for a system test, to verify that the functional logic within a module, program, or subroutine performs according to technical specifications.

Unit testing is part of development testing conducted by the development analysts and programmers after the coding of the software units.  Unit testing is designed to thoroughly verify code.  All logical paths of the units are exercised during this testing.

USER ACCEPTANCE CRITERIA

User Acceptance Criteria is a phase deliverable produced by the system end user no later than SDLC Phase 4, System Design Phase.  The UAC will be defined to stipulate critical system processing capabilities required by the system.  The UAC must be demonstrated to the user in order for the user to sign-off on system acceptance (i.e., System Acceptance Report during SDLC Phase 7, System Testing and Acceptance).  

USER INTERFACE

All elements such as users' manuals, training materials, logon commands, passwords, screens, and help functions necessary to allow the user access and use of the system.

USER MANUAL

The User Manual is intended for the system end user as reference for system utilization.  It includes all appropriate user instructions and procedures.  Contents include logon/logoff procedures, security procedures, screens, menus, report options, and procedures related to creating, updating, and deleting data.  Error messages, meanings, and appropriate responses are documented.  Points of contact for system assistance are identified.  (A User Manual is not specifically outlined within this SDLC guideline.)

USER REPRESENTATIVE

The user representative is part of the project team.  The user representative(s) will be from the VACO benefits program functional area.  The functional user representative may represent VACO policy and procedures (for a specified functional area) or may be a representative from a VA Regional Office (RO).

The user representative(s) will, depending on the phase, serve as either a primary contributor (author) of phase deliverables (e.g., UAC, FRD) or as a reviewer of phase deliverables (DCD, SDD, etc.) to ensure that both user requirements are specified adequately and that various phase deliverables adequately comply with the stated requirements.

VALIDATION TESTING

The test step conducted by SQ&C, in a "black-box" environment, to determine that the application system in question performs according to functional and design requirements.  Validation testing is comprised of functional, regression, and linkage testing.
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