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 QC Design Review Process
1. Introduction

The QC Design 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

	This review (
	Design
	QC Design 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 Design deliverables in FSA SDLC–based projects. This process identifies the artifacts to be reviewed during a QC Design 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 Design discipline. The QC Design 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 Design Review Process shall organize the results of the QC Design Review into two outputs: the QC Design Review Record, which summarizes the findings of the review, and the QC Design Action Plan, which summarizes any actions required by the Design Delivery Team as a result of the review. The QCRP Team shall submit these outputs to the Design 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 Design 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 Design Delivery Team and Application Development Program Office (ADPO) Oversight Team communicate feedback and obtain clarifications regarding the Design deliverables.

2. General Information 

2.1 Roles and Responsibilities

2.1.1 Design Delivery Team 

The Design Delivery Team includes representative members of the Design Team who are responsible for the Design artifacts of a project. The Design 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 Design 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 Design artifacts. The QCRP Team includes one (1) or more individuals in each of the following roles:

· Review Architect – Individual responsible for evaluating Design artifacts.

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

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

1. Technical Artifacts: 

· Design Model

· Deployment Model
· Deployment Plan

· Data Model (Physical)
· Test Plan

· Test Case(s)

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

Design 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 Design Delivery Team shall provide the QCRP Team with an artifact outline that lists all of the Design deliverables that are being submitted. This outline shall be organized to reflect the order in which the artifacts are listed.

Additionally, the Design Delivery Team shall provide access to softcopies of the Design 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 Design 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 Design 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 Design Review Process follows this procedure:

1. The Delivery Team shall contact the QCRP Team to schedule an initial review meeting. The Design 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 Design Delivery Team shall then deliver the artifacts to the QCRP Team during the artifact delivery meeting.  For artifacts that are repository-based, the Design 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 Design Review Record and QC Design Action Plan Template from their review findings.

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

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

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

10. The QCRP Team shall either accept or reject the completed QC Design Action Plan.
· If the QCRP Team accepts the QC Design Action Plan, the Design 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 Design 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 Design Action Plan or direct that the Design Delivery Team create an alternate QC Design Action Plan.

11. Appropriate personnel shall sign off on the Design 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 Design artifacts for use in future comparisons.
3. Detailed Design Artifact Evaluation Criteria

This section lists the technical and project management artifacts to be delivered upon completion of the Design 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 Design Model

A design model is an object mode that provides an abstraction of the implementation of the system. A design model is an essential element of the development life cycle, providing the blueprints for the system to be built. It is a composite artifact encompassing all design classes, subsystems, packages, collaborations, and the relationships between them  The design model consists of the following parts. During the evaluation of the design model, the QCRP Team shall evaluate these individually:

· Design Classes
· Design Class Diagrams
· Use Case Realizations

3.1.1.1 Design Classes

For each design class depicted on the design class diagram, the model shall contain detailed “model documentation” describing relevant information about the class. Class descriptions should include the purpose and responsibility of the class. For large models, a class report may be generated from the model.

The QCRP Team shall review each class to evaluate whether it meets the following criteria:

· Has a class name that clearly reflects its role and purpose.

· Has a class description that clearly conveys the role and purpose of the class.

· Represents a small, consistent, and distinct set of responsibilities consistent with the purpose of that class.

· Clearly defines in the glossary all project and problem domain–specific terms that describe a class.

· Includes design classes that conform to FSA Reference Architecture package naming standards.

· Distributes responsibilities evenly and reasonably among all classes.

· Class modifiers are identified and consistent with the reference architecture. 

· Has class attributes and operations that are relevant to the fulfillment of the class responsibilities.

· Has classes in the same inheritance hierarchy possessing unique class attributes, operations and relationships (i.e., they inherit all common attributes, operations, and relationships). 

· Is consistent with use case specifications.

The QCRP Team shall review each class operation defined for a design class to evaluate whether it meets the following criteria:

· Has an operation name that clearly reflects its role and purpose.

· Has an operation description that clearly conveys the role and purpose of the operation.

· Has a complete signature with target language data types.

· Has a return value defined with the target language data type.

· Operation modifiers are identified and consistent with the reference architecture.   (i.e. class level operations are identified as static)

· Is consistent with use case specifications.

The QCRP Team shall review each class attribute defined for a design class to evaluate whether it meets the following criteria:

· Has an attribute name that clearly reflects its role and purpose.

· Has an attribute description that clearly conveys the role and purpose of the attribute.

· Has a type defined in the target language data types.

· Attribute modifiers are identified and consistent with the reference architecture.   

· Is consistent with use case specifications.

3.1.1.2 Design Class Diagram

A design class diagram is a graphical depiction of the system’s classes and their associations.  In a design model, there may be several class diagrams expressing the various views of the system design.  For each package there should be a summary level diagram depicting inheritance and implementation of the FSA Reference Architecture classes and a detailed diagram depicting attributes and methods contained within the classes.  For each subsystem the following diagrams should be provided if they apply:
· Business Service / Business Contract Relationships
· Business Service / Business Contract Details

· Business Object Relationships

· Business Object Details (may be separated into separate diagrams for Business Object Read Façade, Business Object CRUD Façade, and Business Object if desired)

· Persistence Service / Persistence Contract Relationships

· Persistence Service / Persistence Contract Details

· Persistence Object Relationships

· Persistence Object Details (may be separated into separate diagrams for Persistence Object Façade and Persistence Object if desired)

· Service Broker Details

Breaking up diagram in the above manner improves readability and printing capabilities.

The QCRP Team shall review each design class diagram to evaluate whether it meets the following criteria:

· Includes a clearly labeled name that is consistent with the purpose of the diagram.

· Depicts all essential objects and interfaces related to the reference architecture.

· Is logically organized and is easy to read e.g., lines and classes do not overlap; annotations are properly positioned, etc.

· Contains appropriate notes and references to clarify its content.

· Ensures that associations drawn between classes are not additionally shown as attributes of each class.

· Contains labels and stereotype key associations, providing annotations to clarify their functions.

3.1.1.3 Use Case Realizations 

Use case realizations describe how the classes in the design model support, or “realize,” the use case specifications. The illustration of these realizations shall be accomplished through the use of sequence diagrams.

In order to design to the FSA Reference Architecture, four sets sequence diagrams must be included to describe the way in which the system maps to the layers of the reference architecture. The three types of sequence diagrams are:

1. Application Layer

2. Business Layer

3. Persistence Layer

4. Service Broker Layer

Each use case realization is created as a sequence diagram and provides specific details essential for designing to each layer of the FSA Reference Architecture. During this evaluation, all three types of use-case realizations will be evaluated individually.

The QCRP Team shall review each use case realization, regardless of layer, to evaluate whether it meets the following criteria.

· Diagrams are organized by design classes and includes a separate diagram for each class method (not including getters and setters)
· Each object message has a complete method signature that is consistent with the design class.

· Each object instance contains the unique instance name and the class name.

· Each class object contains only the class name (no instance name identified).
· Organizes the instances to create a readable diagram.

· Uses common architecture components to meet application requirements in accordance to the FSA reference architecture.

· Depicts important “try” and “catch” blocks.

· Uses model documentation and notes to elaborate as needed for clarity. 

· Contains sufficient details for a programmer to independently create code.

3.1.1.3.1 Application Layer

The QCRP Team shall review each Application Layer sequence diagram to ensure that it meets the following criteria.

· Uses common architecture components to meet application requirements.

· Does not directly reference instances of Business Objects, Persistent Objects, and other objects that violate the reference architecture standard.
3.1.1.3.2 Business Layer

The QCRP Team shall review each Business Layer sequence diagram to evaluate whether it meets the following criteria.

· Uses common architecture components to meet application requirements.

· Depicts only valid return objects: Read Façades.

· Does not return references to Business Objects, and other objects that violate the reference architecture standard.

3.1.1.3.3 Persistence Layer

The QCRP Team shall review each Persistence Layer sequence diagram to evaluate whether it meets the following criteria:

· Uses common architecture components to meet application requirements.

· Depicts only valid return objects: PO Façades.
· Does not return references to Persistent Objects and other objects that violate the reference architecture standard.

3.1.1.3.4 Service Broker Layer

The QCRP Team shall review each Service Broker Layer sequence diagram to evaluate whether it meets the following criteria:

· Describes connectivity in terms of the required data sources and the platforms on which they execute.

· Defines specific data-source information.

· Provides details defining query information.

3.1.2 Deployment Model

A deployment model shows the configuration of software at run-time, the communication links between them, and the component instances and objects that reside on them. A deployment model is to capture the configuration of processing elements, and the connections between processing elements, in the system.  The deployment model should provide details for each testing environment that will be established according to the test plan.
The QCRP Team shall review the Deployment Model artifact shall to evaluate whether it meets the following criteria:

· Provides a textual description of the model, which conveys model overview and context.

· Uses UML® Deployment modeling elements: nodes, devices, connectors, and processes.

· Provides a diagram representing the physical model of the system during execution.

· Clearly labels nodes, devices, connectors, and processes and documents them in the model.

· Is consistent with the design model.

· Does not depict dynamic behavior.

· Does not depict more than the physical view of nodes, devices, and connectors.

3.1.3 Deployment Plan

A deployment plan describes the set of tasks necessary to install and test the developed product such that it can be effectively transitioned to the user community.   The deployment plan should provide details for each testing environment that will be established according to the test plan.
The QCRP Team shall review the Deployment Plan artifact to evaluate whether it meets the following criteria for each testing environment:

· Identifies compatibility, conversion and migration strategies

· Identifies the deployment sequence

· Determines requirements for the deployment schedule
· Determines requirements for user training needs
3.1.4 Data Model (Physical)
The physical data model depicts detailed database table designs and the relationships that were initially created from the persistent design classes and their relationships.

If the physical data model is created by the EDMSO (Enterprise Data Management & Support Office), the Design Delivery Team shall provide this model to the QCRP Team for review; however, the QCRP Team shall not formally evaluate this model, as it has been created according to the standards and guidelines of this organization.

If not created by EDMSO, the QCRP Team shall review the project’s physical data model to evaluate whether it meets the following criteria:

· Maps all service broker classes for persistence to database structures. 

· Has names that relate to service broker objects.

· Many-to-many relationships have an intersecting table. 

· Defines primary keys for each table unless there is a performance reason not to define a primary key. 

· Optimizes the storage and retrieval of data. 

· If a relational database has been used, ensures its tables have been de-normalized (where necessary) to improve performance. 

· Defines indexes to optimize access. 

· Defines data and referential integrity constraints.

3.1.5 Test Plan


A test plan is a detailed plan describing how each level of testing (Unit, Integration, System, and User Acceptance Test) will be tested for a project.  A test plan identifies the scope of the testing for each level, which functions and features will be tested and the testing-related activities to be accomplished

The QCRP Team shall review the project’s Test Plan document to ensure that it meets the following criteria:

· Clearly identifies the scope of the test to be implemented and executed:  

· For each test level (Unit, Integration, User Acceptance Test, etc.), defines the following test items
· An overview narrative describing the purpose and scope of the test for that level
· Features or functions to be tested / not tested (if appropriate)
· Requirements to begin and end the testing phase

· For each test level defines the following execution procedures:

· Entrance Criteria

· Exit Criteria

· Suspension and Resumption Criteria
· Identifies the artifacts created by the test activities, when the artifacts shall be made available, how they shall be distributed, their content, and how they should be used.
· Identifies the data used to test with in each test level and how it will be provided and maintained.

· Contains a schedule or list of milestones identifying the major project and test-related activities (start and end dates, and/or effort). 

· Identifies the testing environment (including hardware and software) for each testing phase.

3.1.6 Test Cases

Test cases provide a formal specification of a set of tests and expected results required to validate a target test item. There may be many test cases for each system implementation.  A separate test case document shall be provided for each testing phase identified in the test strategy.
The QCRP Team shall review each test case document to ensure that it meets the following criteria:

· Are organized in related groups – i.e. test suites
· Each suite has a description of what the suite covers

· Each test item has

· A unique id to identify the test item
· A short name to identify the test item
· A brief summary of the test item
· A brief explanation of what the expected results of this test item should be
· For each requirement-for-test, identifies at least two (2) test items; typically, each requirement-for-test has at least one (1) positive test item and several negative test items:

· The first test item, representing an expected condition, should verify the correct or expected behavior; this is a positive test. 

· Other test items, representing unacceptable, abnormal, or unexpected conditions, should verify that the requirement for test does not execute in an unexpected manner; these are negative tests. 

· Identifies test items to execute all required product behaviors in the target-of-test, which may include:

· Function

· Data validation

· Business rules implementation

· Target-of-test workflow or control

· Dataflow

· Object state

· Performance, including workload, configuration, and stress

· Security and accessibility

· Compliance

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 design).

· 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 design 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 design 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 design 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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