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 QC Implementation Review Process
Introduction
The QC Implementation Review Process supports Farm Service Agency’s (FSA’s) System Development Life Cycle (SDLC), which is based on several industry and FSA-standard processes, including Capital Planning and Investment Control (CPIC), Certification and Accreditation (C&A), Project Management Institute (PMI), and Rational Unified Process® (RUP®). 

Throughout the FSA SDLC, QC review points have been positioned strategically within each iteration to improve product quality, minimize re-work, and reduce project risk by providing valuable feedback regarding project deliverables.

Although each of these QC reviews may contain artifact contributions from multiple disciplines, each QC review is named after its core contributing discipline. The table below lists the QC reviews in the order in which they are performed. 

Table 1: Quality Control (QC) Reviews

	
	Discipline*
	Review Name

	
	Requirements
	QC Requirements Review

	
	Analysis
	QC Analysis Review

	
	Design
	QC Design Review

	This review (
	Implementation
	QC Implementation Review

	
	Test
	QC Test Review

	
	*Core-contributing discipline


1.1 Purpose

The purpose of this document is to describe the process for reviewing Implementation deliverables in FSA SDLC–based projects. This process identifies the artifacts to be reviewed during a QC Implementation Review and lists the criteria against which a Quality Control Review Process (QCRP) Team shall review these artifacts.

1.2 Scope

The scope of this document is limited to the individual artifacts and sets of artifacts delivered for the Implementation discipline. The QC Implementation Review Process shall evaluate these artifacts solely to determine whether they meet the level of detail and other criteria prescribed herein.

For this evaluation, two (2) types of work products shall be reviewed: technical artifacts and project management artifacts. 

The QC Implementation Review Process shall organize the results of the QC Implementation Review into two outputs: the QC Implementation Review Record, which summarizes the findings of the review, and the QC Implementation Action Plan, which summarizes any actions required by the Implementation Delivery Team as a result of the review. The QCRP Team shall submit these outputs to the Implementation Delivery Team upon conclusion of this review.

This document is not intended to describe/imply a specific object-oriented (OO) development methodology nor the best practices and style guides for the Implementation deliverables.

This document also does not address change management, which is an essential element of any comprehensive system development process. Neither does it address the processes by which the FSA Implementation Delivery Team and Application Development Program Office (ADPO) Oversight Team communicate feedback and obtain clarifications regarding the Implementation deliverables.

2. General Information 

2.1 Roles and Responsibilities

2.1.1 Implementation Delivery Team 

The Implementation Delivery Team includes representative members of the Implementation Team who are responsible for the Implementation artifacts of a project. The Implementation Delivery Team includes one (1) or more individuals in each of the following roles:
· Delivery Architect – Individual responsible for architecture/technical direction and system-level decisions, as described in the Implementation artifacts. For the purposes of the review, the Delivery Architect provides a central point of content for technical questions associated with reviewed artifacts that may arise.

· Delivery Project Manager – Individual who manages the entire project, applying knowledge, skills, tools, and techniques to project activities so as to meet the project requirements and satisfy the needs for which the project was initiated. For the purposes of the review, the Delivery Project Manager provides a central point of content for non-technical questions that may arise.

2.1.2 QCRP Team 

The QCRP Team includes individuals whose role is to ensure the quality of the Implementation artifacts. The QCRP Team includes one (1) or more individuals in each of the following roles:

· Review Architect – Individual responsible for evaluating Implementation artifacts.

· Review Project Manager – Individual responsible for evaluating Project Management–related artifacts.
2.2 Artifacts Reviewed

The following artifacts shall be reviewed during this Implementation review. These artifacts are discussed in greater detail in section 3 of this document, “Detailed Implementation Artifact Evaluation Criteria.”

1. Technical Artifacts: 

· Application Demonstration 

· Implementation Model

· Integration Build Plan
· Build
· Test Script(s)
· Test Results (Unit/Integration)
2. Project Management Artifacts:
· Project Schedule

· Risk and Issue List

· Status Report 
3. Prior Artifacts

All SDLC artifacts previously reviewed may be required as reference material to this review. For artifacts that have been changed as part of the normal iterative development process or in response to a corrective action plan, a Change Log must be provided.  This Change Log shall describe the changes made to each of these artifacts.

Any artifacts created prior to this review that have not been reviewed in accordance with the FSA SDLC QC Review Process, must be evaluated prior to this review. 

2.3 Delivery

Implementation artifacts must be delivered to the QCRP Team during the initial review meeting, which is designated for this purpose. The exact time at which artifacts are to be delivered for review, as well as the timeframe required for review, shall be determined when scheduling the initial review.
2.4 Format

All artifacts shall be delivered as hardcopies. Hardcopies shall be organized to provide a complete and consistent view of the artifacts. The Implementation Delivery Team shall provide the QCRP Team with an artifact outline that lists all of the Implementation deliverables that are being submitted. This outline shall be organized to reflect the order in which the artifacts are listed.

Additionally, the Implementation Delivery Team shall provide access to softcopies of the Implementation artifacts in a structured format (e.g., a single .ZIP file) or provide access to the appropriate ClearCase® repository.

If artifacts are available in an online repository, the Implementation Delivery Team shall provide the QCRP Team with access to the artifact repository during the initial review meeting.

2.5 General Characteristics Reviewed

The QCRP Team shall evaluate each individual artifact, as well as the complete set of artifacts, to ensure they exhibit the following basic characteristics:
· Completeness – All required artifacts are complete based on the “Detailed Implementation Artifact Evaluation Criteria” specified in section 3 of this document.

· Consistency – Information presented in the artifacts remain consistent, both within individual artifacts and across the entire set of deliverables. Artifacts do not contradict each another.

· Clarity – The language used in the models and other artifacts is understandable and unambiguous.

· Traceability – Traceability among all artifacts is clearly identifiable and maintained throughout the entire development life cycle.

· Standard – Where UML® notation appears in models and other artifacts, that notation is used in full compliance with prevailing UML® standards.

2.6 Timeframe

The exact timeframe required for the review shall be determined within two (2) days after artifact delivery. This timeframe shall be based on metrics associated with the quantity and state of the artifacts delivered. Well-organized and easy-to-follow artifacts require less review time. 

2.7 Procedure

The QC Implementation Review Process follows this procedure:

1. The Delivery Team shall contact the QCRP Team to schedule an initial review meeting. The Implementation Delivery Team shall be responsible for ensuring that their artifacts are formally reviewed and shall work with the QCRP Team to ensure all review activities are timely.

2. The QCRP Team shall schedule the initial artifact delivery meeting.

3. The Implementation Delivery Team shall then deliver the artifacts to the QCRP Team during the artifact delivery meeting.  For artifacts that are repository-based, the Implementation Delivery Team shall establish repository access for the QCRP Team.

4. The QCRP Team shall review the artifacts according to the determined schedule.

5. The teams shall meet as necessary to obtain any clarifications and/or to respond to any questions.

6. The QCRP Team shall create a QC Implementation Review Record and QC Implementation Action Plan Template from their review findings.

7. The teams shall meet and the QCRP Team shall present the QC Implementation Review Record and QC Implementation Action Plan Template to the Implementation Delivery Team Architect.

8. The Implementation Delivery Team shall complete the QC Implementation Action Plan Template, which addresses the required actions from the QC Implementation Review Record, within five (5) business days from the time QC Implementation Review Record was delivered to them, or as agreed upon.

9. The Implementation Delivery Team Architect may schedule and conduct an additional review of the QC Implementation Action Plan with the QCRP Team.

10. The QCRP Team shall either accept or reject the completed QC Implementation Action Plan.
· If the QCRP Team accepts the QC Implementation Action Plan, the Implementation Delivery Team shall proceed to execute the plan discussed therein. The QCRP Team shall review all corrected artifacts identified in this review during the next QC evaluation.

· If the QCRP Team rejects the QC Implementation Action Plan, they shall forward the plan to members of management representing both Business and Information Technology (IT) communities for review. These decision-makers shall assess the risk and either choose to accept the risk and proceed with the current QC Implementation Action Plan or direct that the Implementation Delivery Team create an alternate QC Implementation Action Plan.

11. Appropriate personnel shall sign off on the Implementation artifacts to acknowledge their formal approval and acceptance of the deliverables and to indicate that a QC review point has been passed. 

12. The QCRP Team shall baseline the Implementation artifacts for use in future comparisons.
3. Detailed Implementation Artifact Evaluation Criteria

This section lists the technical and project management artifacts to be delivered upon completion of the Implementation activities and details the criteria against which the QCRP Team shall review them.

3.1 Technical Artifacts 

The following technical artifacts are subject to review by the QCRP Team:
3.1.1 Application Demonstration

The QCRP Team shall review the application demonstration to ensure that it meets the following criteria:

· Deploys the application and runs it in an Integration testing environment. (During the demonstration, all server components, services, external system interfaces, and databases must reside on servers and cannot be simulated on a workstation; i.e., distributed applications must truly be distributed.)

· Demonstrates each Use Case, including all alternate and exception flows.

In general Implementation artifacts will not be reviewed until the Application Demonstration is successfully conducted.  The decision to continue the review in the event of an unsuccessful demonstration will be evaluated at the time the Implementation artifacts are delivered for review as time constraints may have an impact on this decision.
3.1.2 Implementation Model
The Implementation Model represents the physical composition of Implementation in terms of Implementation Subsystems and Implementation Elements:

· The Implementation Model is comprised of Implementation Elements that may be organized within Implementation Subsystems. 

· An Implementation Subsystem groups one or more Implementation Elements. Implementation Subsystems structure the Implementation Model by dividing it into smaller parts that can be separately integrated and tested. 

· Implementation Elements represent items such as directories, binary and executable files, and files related to source code, device drivers, configuration, icons, audio files, images, data, and documentation, e.g., online help.  The Implementation Elements should be organized according to the standards identified in the SDLC Environment Discipline, Project Repository Directory Structure.  The QCRP Team shall evaluate the underlying items represented by Implementation Elements, such as source code, as part of this artifact.

The QCRP Team shall review the Implementation Model to ensure that it meets the following criteria:
· Clearly and accurately defines Implementation.

· Is traceable and consistent with the design for the system as expressed in Design Model artifacts.

· Follows the FSA's Reference Architecture:

· Has an implementation that reflects the architecture decisions made during Design.

· Utilizes Reference Architecture layers that are consistent with the Design Model. 
· Uses FSA’s Common Application Framework (CAF) when applicable.

· Uses Extensible Authorization System (EAS) when applicable.

· Uses Common Business Services (CBS) when applicable.

· Uses EAuth when applicable.

· Defines interfaces and dependencies between Implementation Subsystems.
· There are no instances of dependencies crossing more than one layer boundary.
· The amount of source code is consistent with the expectation based on the number of design classes (for example, 100,000 lines of code for 10 design classes is a sign that the either the design or the implementation, or both, may be flawed).
· In general should have no more than fifteen (15) methods per class and no more than fifteen (15) lines of code per method (excluding getters and setters).

· Source code is consistent with JDK™ Sun® Best Practices for Java™ Development.

· Contains appropriate package/Java™ naming standards.
3.1.3 Integration Build Plan

The Integration Build Plan provides the detailed plan necessary to create the executable system (build) and to integrate within an iteration. The Integration Build Plan defines the order in which subsystems (components) should be implemented and when each subsystem was created during Implementation. 

The QCRP Team shall review the Integration Build Plan to ensure that it meets the following criteria:

· Identifies all subsystems to be implemented during the iteration.

· Identifies the sequence in which subsystems will be implemented so as to be ready for integration.

· Identifies evaluation and testing criteria associated with component build and integration.

· Specifies which builds are created and which subsystems are included in each build. 

· Specifies how each build is constructed.

· Identifies third-party software and provides instructions for accessing this software.
· Consistently names build elements and, if applicable, provides references to naming conventions.
· Clearly presents the criteria for ensuring and assessing the success of each build.
3.1.4 Build

A build is the operational (executable) version of a system (or part of a system) that demonstrates a subset of the capabilities to be provided in the final product. The build artifact is comprised of the elements of the system that are deployed and executed (e.g., Java™ Classes and Jar™ files). 

During the review, the QCRP Team shall verify the existence of the build, examine the build log files and reports, verify that it contains the proper elements and evaluate the quality of the build.
3.1.5 Test Scripts

Test Scripts describe the step-by-step instructions required to realize a test. Test Scripts may be written to be executed manually or may include computer-readable instructions.  Test Scripts shall be provided for each testing phase identified in the Test Strategy.
The QCRP Team shall review each Test Script to ensure that it meets the following criteria:
· Contains an explanation of what it represents and why it is important.

· Identifies and maps dependencies of specific test cases (e.g., individual requirements), and provides references where necessary.

· Identifies pre-conditions that describe the condition(s) or state that must exist before each Test Script has been executed.

· Identifies post-conditions that describe the condition(s) or state that must result after each Test Script has been executed.

· Consistently applies Test Script names and /or IDs.

· Implements each Test Script appropriately according to the intent of the Test Case.

· Each test step has

· A unique id to identify the test step

· A summary to identify what the test step should accomplish

· Details necessary to perform the test step

· The result that should be expected when the test step is executed

· A indicator to show if the test step was successful or failed

3.1.6 Test Results

The Test Results artifact captures the results of testing performed during the Implementation discipline. 

The QCRP Team shall review the Test Results artifact to ensure that it meets the following criteria:

· Testing results are captured for unit and integration testing. 

· For each Test Suite (groups of test cases) identified the following is identified:
· Number of planned  test scripts
· Number of test scripts executed

· Number of test scripts that passed

· Number of test scripts that failed

· Number of test scripts not executed
· Documents any unexpected or abnormal results or behaviors.

· If test scripts were not executed a reason is provided.

3.2 Project Management Artifacts

The following project management artifacts are subject to review by the QCRP Team:
3.2.1 Project Schedule

The project schedule lists planned dates for performing activities, major milestones, dependencies and deliverables. 

The QCRP Team shall review the Project Schedule to evaluate whether it meets the following criteria:

· Is update-to-date with the current status of the project (complete through implementation).

· The following information has been updated for completed tasks:

· Percentage complete is accurate

· Actual hours have been entered

· Actual start and end dates have been entered

· Any changes to the schedule have a supporting Change Request.

3.2.2 Risk and Issue List

The risk and issue list provides the project manager with a way to identify, assign, track and resolve problems.

3.2.2.1 Issue List

The QCRP Team shall review the Issue List to evaluate whether it meets the following criteria:

· New issues discovered during the implementation phase have been added to the issue list.

· Open issues contain the following information:

· A resource assignment

· An assignment date

· An estimated completion date

· Comments are up-to-date.

· Closed issues contain the following information:

· Actual completion date

· Comments are up-to-date.

3.2.2.2 Risk List

The QCRP Team shall review the Risk List to evaluate whether it meets the following criteria:

· New risks discovered during the implementation phase have been added to the risk list.

· Open risks contain the following information:

· A resource assignment

· Status is up-to-date.

· Closed issues contain the following information:

· Date Closed

· Comments are up-to-date.

3.2.3 Status Report

The status report provides a mechanism for addressing, communicating, and resolving management issues, technical issues, and project risks. Continuous open communication with objective data derived directly from ongoing activities and the evolving product configurations are mandatory in any project. These project snapshots provide the basis for management's attention. While the period may vary, the forcing function needs to capture the project history.

The QCRP Team shall review the Status Report to evaluate whether it meets the following criteria:

· Depicts a recent reporting period consistent with the completion of the implementation phase.

· Lists activities completed.

· Lists activities planned and not achieved.

· Lists deliverables completed.

· Lists deliverables planned but not completed.

· List activities planned for the next reporting period.

· List deliverables planned for the next reporting period.

· Earned value indicators are calculated for the reporting period and are consistent with the Project Schedule.

· Contains QC review dates and scores for completed reviews.

· Contains Issues identified for the reporting period and are consistent with the Issue List.

· Contains Risks identified for the reporting period and are consistent with the Risk List.

· Contains Change Requests identified for the reporting period and are consistent with the Change Requests.
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