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I Management
Description: This section of the WBS focuses on any artifacts produced concerning the management of the pump control system.

Completion Criteria: subtasks A, B, C, D

Who: SW Management team

A Inception phase management

Description: Any tasks that need to be completed during the inception iterations of the pump control system.

Completion Criteria: subtasks 1, 2, 3, 4, 5

Who: SW Management team

1 Business case development

Description: This artifact includes all the information necessary to determine whether or not the pump control system is worth investing in.  This artifact should make it possible to make an accurate ROI assessment.

Completion Criteria: Subtasks a, b, c

Who: SW Management team

a) Technical approach

Description: The technical approach is a set of documents describing the technical aspects of the pump control system.

Completion Criteria: The technical approach should include the feature set achievement plan, the quality achievement plan, and the engineering trade-offs and technical risks.

Who: SW Management team

b) Management approach

Description: The management approach is a set of documents describing the schedule and who success shall be measured.

Completion Criteria: The management approach should include schedule and schedule risk assessment, and objective measures of success.

Who: SW Management team

c) Evolutionary appendixes

Description: The evolutionary appendixes are a set of documents describing evolutionary characteristic of the pump control system (i.e., financial forecasts).

Completion Criteria: This should include a financial forecast which should include cost estimates, revenue estimates, and bases of estimates.

Who: SW Management team

2 Elaboration phase release specifications

Description: This artifact is used to determine when the gasoline pump control system is ready to move into the Elaboration phase

Completion Criteria: subtasks a, b, c

Who: SW Management team 

a) Measurable objectives

Description: The measurable objectives are tangible objectives.  The pump control system can be clearly measured against these objectives to see if it meets them.

Completion Criteria: The measurable objectives should include evaluation criteria and a description of the follow-through approach.  It should contain approximately 10 to 20 evaluation criteria that capture the driving issues associated with the critical use cases that have an impact on pump control system architecture alternatives and the overall pump control system business case.

Who: SW Management team 

b) Demonstration Plan

Description: The demonstration plan is a plan for activities that demonstrates the pump control system to meet the required objectives.

Completion Criteria: This should include a schedule of activities allowing the measurable objectives to be measured, and the responsibilities of the team. 

Who: SW Management team 
c) Operational scenarios

Description: This is the set of uses cases to be demonstrated for the pump control system.

Completion Criteria: This should include procedures for demonstration.  The scenarios should be traceable to vision and business case. 

Who: SW Management team 

3 Elaboration phase WBS baselining

Description: A stable, baselined work breakdown structure will be produced that provides a starting point for the Elaboration phase.

Completion Criteria: All documents related to the WBS for the pump control system will be baselined (i.e., frozen), and saved.

Who: SW Management team 

4 Software development plan

Description: The Software development plan will elaborate the process framework into a fully detailed plan.

Completion Criteria: subtasks a, b, c, d, e, f

Who: SW Management team

a) Software development process

Description: The software development process is a set of documents describing the process that is actually used to produce pump control system.

Completion Criteria: This should include project primitives (life-cycle phases, artifacts, workflows, and checkpoints), major milestone scope and content, and process improvement procedures.

Who: SW Management team

b) Software engineering environment

Description: The SW engineering environment documents describe the environment (i.e., hardware and software used) that contains the SW development process used to build the pump control system.

Completion Criteria: This should include process automation (HW and SW resources configuration), and resource allocation procedures (sharing across organizations, security access).
Who: SW Management team

c) Software change management

Description: The software change management documents describe the process that is used when the functionality of the pump control system needs to change.

Completion Criteria: This should include configuration control board plan and procedures, SCO definitions and procedures, and configuration baseline definitions and procedures.

Who: SW Management team

d) Software assessment

Description: Any procedures used to test the quality and degree of completion of the pump control system.

Completion Criteria: This should include metrics collection and reporting procedures, risk management procedures (risk identification, tracking, and resolution), status assessment plan, and acceptance test plan.

Who: SW Management team

e) Standards and procedures

Description: This should include standards and procedures for technical artifacts.

Completion Criteria: All standards and procedures have been documented

Who: SW Management team 

f) Evolutionary appendixes

Description: Any other information related to the SW development plan that is subject to change over the course of the project.

Completion Criteria: This should include minor milestone and content, and human resources (organization, staffing plan, training plan).

Who: SW Management team 

5 Inception phase project control and status assessments

Description: These artifacts are used to provide a snapshot after (and during) the inception phase of the pump control system with respect to project health and status.

Completion Criteria: subtasks a, b, c

Who: SW Management team

a) Release notes

Description: Any documentation that is not included in the general documentation of the pump control system, and may be relevant only to this particular release of the system.

Completion Criteria:  This should include release-specific constraints or limitations.

Who: SW Management team

b) Assessment results

Description:  The assessment results are a description of what happened and what should be done when the system is assessed (tested).

Completion Criteria: This should include substantiation of passed evaluation criteria, follow-up plans for failed evaluation criteria, and recommendations for next release.

Who: SW Management team

c) Outstanding issues

Description:  This document describes any issues that have not been resolved after the pump control system has been assessed (tested).

Completion Criteria: This should include any action items and post-mortem summary of lessons learned.
Who: SW Management team

B Elaboration phase management

Description: Any tasks that need to be completed during the elaboration iterations of the pump control system.

Completion Criteria: subtasks 1, 2, 3

Who: SW Management team

1 Construction phase release specifications

Description: This artifact is used to determine when the gasoline pump control system is ready to move into the Construction phase

Completion Criteria: subtasks a, b, c

Who: SW Management team 

a) Measurable objectives

Description: The measurable objectives are tangible objectives.  The pump control system can be clearly measured against these objectives to see if it meets them.

Completion Criteria: The measurable objectives should include evaluation criteria and a description of the follow-through approach.  It should contain approximately 50 evaluation criteria demonstrated against the candidate architecture and verify that the critical use cases and critical requirements of the vision statement can be met with low risk.

Who: SW Management team 

b) Demonstration Plan

Description: The demonstration plan is a plan for activities that allow for the pump control system to be demonstrated meeting the required objectives.

Completion Criteria: This should include a schedule of activities allowing the measurable objectives to be measured, and the responsibilities of the team.

Who: SW Management team 
c) Operational scenarios

Description: This is the set of uses cases to be demonstrated for the pump control system.

Completion Criteria: This should include procedures for demonstration.  The scenarios should be traceable to vision and business case. 

Who: SW Management team 

2 Construction phase WBS baselining

Description: A stable, base lined work breakdown structure will be produced that provides a starting point for the Construction phase.

Completion Criteria: All documents related to the WBS for the pump control system will be baselined (i.e., frozen), and saved.

Who: SW Management team 

3 Elaboration phase project control and status assessments

Description: These artifacts are used to provide a snapshot after (and during) the elaboration phase of the pump control system with respect to project health and status.

Completion Criteria: subtasks a, b, c

Who: SW Management team

a) Release notes

Description: Any documentation that is not included in the general documentation of the pump control system, and may be relevant only to this particular release of the system.

Completion Criteria:  This should include release-specific constraints or limitations.

Who: SW Management team

b) Assessment results

Description:  The assessment results are a description of what happened and what should be done when the system is assessed (tested).

Completion Criteria: This should include substantiation of passed evaluation criteria, follow-up plans for failed evaluation criteria, and recommendations for next release.

Who: SW Management team

c) Outstanding issues

Description:  This document describes any issues that have not been resolved after the pump control system has been assessed (tested).

Completion Criteria: This should include any action items and post-mortem summary of lessons learned.
Who: SW Management team

C Construction phase management

Description: Any tasks that need to be completed during the construction iterations of the pump control system.

Completion Criteria: subtasks 1, 2, 3

Who: SW Management team

1 Deployment phase planning

Description: The documentation of how the pump control system is going to be deployed in the customer’s environment

Completion Criteria: This should include any documentation necessary for the customer and developers to deploy the system.

2 Deployment phase WBS baselining

Description: A stable, baselined work breakdown structure will be produced that provides a starting point for the Deployment phase.

Completion Criteria: All documents related to the WBS for the pump control system will be baselined (i.e., frozen), and saved.

Who: SW Management team 

3 Construction phase project control and status assessments

Description: These artifacts are used to provide a snapshot after (and during) the construction phase of the pump control system with respect to project health and status.

Completion Criteria: subtasks a, b, c

Who: SW Management team

a) Release notes

Description: Any documentation that is not included in the general documentation of the pump control system, and may be relevant only to this particular release of the system.

Completion Criteria:  This should include release-specific constraints or limitations.

Who: SW Management team

b) Assessment results

Description:  The assessment results are a description of what happened and what should be done when the system is assessed (tested).

Completion Criteria: This should include substantiation of passed evaluation criteria, follow-up plans for failed evaluation criteria, and recommendations for next release.

Who: SW Management team

c) Outstanding issues

Description:  This document describes any issues that have not been resolved after the pump control system has been assessed (tested).

Completion Criteria: This should include any action items and post-mortem summary of lessons learned.
Who: SW Management team

D Transition phase management

Description: Any tasks that need to be completed during the transition iterations of the pump control system.

Completion Criteria: subtasks 1, 2

Who: SW Management team

1 Next generation planning

Description: These documents are a description of ‘what is to come’.

Completion Criteria:  Completion of the document should include a description of any functionality that has been left out of this distribution, and any functionality that the pump control system should have in the future.

Who: SW Management team 

2 Transition phase project control and status assessments

Description: These artifacts are used to provide a snapshot after (and during) the transition phase of the pump control system with respect to project health and status.

Completion Criteria: subtasks a, b, c

Who: SW Management team

a) Release notes

Description: Any documentation that is not included in the general documentation of the pump control system, and may be relevant only to this particular release of the system.

Completion Criteria:  This should include release-specific constraints or limitations.

Who: SW Management team

b) Assessment results

Description:  The assessment results are a description of what happened and what should be done when the system is assessed (tested).

Completion Criteria: This should include substantiation of passed evaluation criteria, follow-up plans for failed evaluation criteria, and recommendations for next release.

Who: SW Management team

c) Outstanding issues

Description:  This document describes any issues that have not been resolved after the pump control system has been assessed (tested).

Completion Criteria: This should include any action items and post-mortem summary of lessons learned.
Who: SW Management team


II Environment
Description: This section of the WBS focuses on any artifacts produced concerning the software development environment of the pump control system.

Completion Criteria: subtasks A, B, C, D

Who: SW assessment team

A Inception phase environment specification

Description: Define development environment and change management infrastructure.

Completion Criteria:  The development environment should be completely defined (this includes a description of the SW and HW used along with how they will be used).  A clear and complete process should developed that allows for the 

Who: SW assessment team

B Elaboration phase environment baselining

Description: An initial environment should be described and installed.  This will be the core environment from which all changes are made.  A software change order system will also be installed.

Completion Criteria:  subtasks 1, 2, 3

Who: SW assessment team

1 Development environment installation and administration

Description: The initial installation of the development environment.

Completion Criteria:  This task is complete once an initial environment that developers can start using has been installed.  

Who: SW assessment team

2 Development environment integration and custom toolsmithing

Description: This is the development of any custom tools that are needed for the project.  This is also the point at which developers are being integrated into the development environment.

Completion Criteria: This task is complete once necessary custom tools have been built and tested, and developers are using the development environment.

Who: SW assessment team

3 SCO database formulation

Description: This is where the SCO database is first being developed.  

Completion Criteria: The requirements and desired functionality of the SCO should be complete and an initial prototype should be produced.

Who: SW assessment team

C Construction phase environment maintenance

Description: The purpose of this task is to maintain the development environment and software change order database.

Completion Criteria:  subtasks 1, 2

Who: SW assessment team

1 Development environment installation and administration

Description: Any modification necessary to support the developers.

Completion Criteria:  This is complete once any changes that have been requested of the environment have been made or rejected.

Who: SW assessment team

2 SCO database maintenance

Description:  This is when any maintenance that needs to be done on the SCO database is completed.

Completion Criteria:  All requests for changes to the SCO up to this point should either be completed or rejected.

Who: SW assessment team

D Transition phase environment maintenance

Description: This task is responsible for transition the maintenance environment and software change order database over to a production state.

Completion Criteria:  subtasks 1, 2, 3

Who: SW assessment team

1 Development environment installation and administration

Description: Any modification necessary to support the developers.

Completion Criteria:  This is complete once any changes that have been requested of the environment have been made or rejected.

Who: SW assessment team

2 SCO database maintenance

Description:  This is when any maintenance that needs to be done on the SCO database is completed.

Completion Criteria:  All requests for changes to the SCO up to this point should either be completed or rejected.

Who: SW assessment team

3 Maintenance environment packaging and transition

Description:  This is when the development environment is transitioned to a maintenance environment.

Completion Criteria:  This task is complete once the pump control system development environment has been completely transitioned to a maintenance environment.  The parties responsible for maintaining the code should be able to use the environment completely.

Who: SW assessment team

III Requirements
A Inception phase requirements development

Vision specification

Description: The team shall capture the expectations among stakeholders, define the operational concept of the gasoline pump system and delineate the exact scope of the project. 

Completion criteria: This task is achieved when the team produces a document providing a global description of how the system will operate and containing all the requirements of the system (SRS).

Who: System Engineering

1 Use case modeling 

Description: The team shall identify suitable use cases model according to the requirements models.

Completion criteria: This task is achieved when all the use case models have been clearly identified and specified.

Who: System Engineering

B Elaboration phase requirements baselining

1 Vision baselining

Description: The team shall define the required constraints of all the external interfaces (cashier and pump).

Completion Criteria: This task is achieved when all the external constraints have been defined and are consistent with the vision document of the gasoline pump system.

Who: System Engineering

2 Use case model baselining

Description -The team shall fully elaborate use case models for primary scenarios of the gasoline pump system.

Completion Criteria: This task is achieved when all the UML diagrams have been defined and are consistent with the vision document.

Who – System Engineering

C Construction phase requirements maintenance

1 Requirement maintenance

Description: The team shall update requirement and refine acceptance criteria and tolerances of the gasoline pump system.

Completion Criteria: This task is achieved when all the external constraints have been defined and are consistent with the vision document of the gasoline pump system.

Who: System Engineering

D Transition phase requirements maintenance

1 Requirement maintenance

Who: System Engineering

Description: The team shall maintain the requirements of the gasoline pump system.

Completion Criteria: This task is achieved when all the requirements are consistent with the complete vision.

IV Design
Description: This section focuses on the quality of individual components, including all component development, testing, and maintenance of the gasoline pump system done by the software development sub teams.

Completion Criteria: subtasks A, B, C, D

Who: Software development team

A Inception phase architecture prototyping

Description: 

Prototyping the gasoline pump control system support

Weigh, and make decision on the off-shelve tools to be used, taking into consideration time and cost.

Completion Criteria: 

Who: Software development team

B Elaboration phase architecture baselining

Description: This section focuses on the architectural design of the pump system

Completion Criteria: 1, 2, 3

Who: Software development team.

1 Architecture design modeling  

Description: Design modeling of the hardware interface and software interface of the gasoline pump system 

Completion Criteria: a, b

Who: Software development team.

a) Hardware interface 

Description: Design a high quality individual components including all component development, testing, and maintenance for the gasoline pump system 

Completion Criteria: 1, 2

Who: Software development team.

(1) Pump interface

Description: This includes any pump related tasks that needs to be completed during the elaboration interactions of the gasoline pump control system

Completion Criteria:

· Design a high quality pump system using a switch that interfaces with the pump system so as to control the enabling and disabling of the pump.

· Design a pump that starts and the clutch freed when the system sets the switch to on, and when the switch is set to off, the pump should stop and the clutch secured.  

· Design each pump to have a micro-switch on the trigger of the gun.  When the trigger is pulled, the switch should be activated and the pump system alerted.  The system should be able to handle a trigger switch for each pump.  Also, there should be an alert button on each pump that the user will press to alert the cashier to enable the pump.

· Design each pump to have a metering device on the gas line.  For each 1/100 of a gallon dispensed, a pulse should be sent to the pump system to notify it of the dispensed gasoline.  The pump system should be able to receive pulses for each pump independently.

· Design each individual pump to have a microcontroller that is capable of network operations.  The microcontroller should support a network protocol such as TCP/IP.  The microcontroller should send messages to the main computer informing it of pump operations.  Each storage tank should also have a microcontroller that supports TCP/IP and should send messages to the main computer informing of changes in status.

Who: Software development team

(2) Gasoline storage tank

Description:
This section focuses on putting a meter on the gasoline storage tank that would take measurements as indicated in the gasoline requirements.

Completion Criteria:
When the storage tank is below a certain level (20%), a signal should be sent to the pump system to notify it that it needs to be refilled.  When the storage tank is below the critical level (4%), another signal should be sent to the pump system to notify it that that grade can no longer be used.

Who: Software development team.

b) Software interface

Description: Any tasks that would enable the main computer to interact with the corporate computer.

Completion Criteria: 

Design the pump system so as to be able to interact with the corporate computer.  The pump system should support transferring the transactions for the day.  The pump system should also be able to receive updates of gasoline price from the corporate computer.  The pump system should also be able to receive updates from the corporate computer that modifies operation of the pump system. The main computer will need to be able to support TCP/IP to be able communicate with the corporate computer.

Who: Software developer 

2 Design demonstration planning and conduct

Description: Implementation and testing of the critical components of the gasoline pump system

Completion Criteria: a, b

Who: Software development team.

a) Hardware interface 

Description: 
Implement and test individual components including all components for the gasoline pump system 

Completion Criteria: 1, 2

Who: Software development team.

(1) Pump interface 

Description: This includes any pump related tasks that needs to be completed during the elaboration interactions of the gasoline pump control system

-Implement and test the pump interface to see if it can enable and disable the pump

-Implement and test the pump to see if when the system sets the switch to on, it starts and frees clutch, and when the switch is set to off, the pump stops and the clutch secured.  

-Implement and test each pump to see that when the trigger is pulled, the switch is activated and the pump system alerted.

-Implement and test the alert button on each pump to see if when pressed, it produces an alarm that can alert the cashier to enable the pump.

-Implement and test the metering device to see if it can send a pulse to the system for each 1/100 of a gallon dispensed to notify it of the dispensed gasoline.

-Implement and test each individual pump to see if the microcontrollers can support a network protocol such as TCP/IP.  The microcontroller should send messages to the main computer informing it of pump operations.

-Implement and test the microcontroller if it supports TCP/IP and can send messages to the main computer informing of changes in status.

(2) Gasoline storage tank

Description: This section focuses on implementing and testing a meter on the gasoline storage tank if it would take measurements as indicated in the gasoline requirements.

Completion Criteria: Implement and test the meter of each gasoline storage tank to see that when the storage tank is below a certain level (20%), a signal can be sent to the pump system to notify it that it needs to be refilled, and when the storage tank is below the critical level (4%), another signal can be sent to the pump system to notify it that that grade can no longer be used.

Who: Software Development team

b) Software interface:

Description: Implement and test any tasks that would enable the main computer to interact with the corporate computer.

Completion Criteria: Implement and test the pump interface to see if it can interact with the corporate computer.

(1) Implement and test the pump interface to see if it can support transferring daily transactions, can receive updates of gasoline price from the corporate computer, and can receive updates from the corporate computer that modifies operation of the pump system.  

Who: Software Development team

C Construction phase design modeling

1 Architecture design model maintenance 

Description: All tasks needed to update design architecture

Completion Criteria: This task is completed when the current design architecture is well documented

Who: Software Development team

2 Component design modeling

Description: All tasks needed to document the design of each component of the project

Completion Criteria: This task is completed when all components are documented

Who: Software Development team

D Transition phase design maintenance

1 Document the gasoline pump control system

Description: All tasks needed to document the pump control system

Completion Criteria: This task is completed when the pump control system is well documented

Who: Software Development team

V Implementation
A Inception phase component prototyping

1 Component prototyping

Who: Software development

Description: The team shall implement some component prototypes that support the architectures.

Completion criteria: This task is achieved when the components prototypes supporting the architectures have been successfully implemented.

Elaboration phase component implementation

2 Critical component coding demonstration integration

Description: - The team shall produce the source code (coupled with test source code) baselines and associated files for critical components of the pump system. The team shall also produce primary scenarios providing trivial pump interface and manager interface to test the architecture.

Completion criteria: This task is achieved when the critical component implementations are consistent with the design model.

Who: Software Development

B Construction phase component implementation

1 Initial release(s) component coding and stand-alone testing

Description: The team shall implement a version of the pump system that includes the control gasoline dispense and test

Completion Criteria: This task is achieved when the release passed the tests and is consistent with the design models.

Who: Software development

2 Alpha release component coding and stand-alone testing

Description: The team shall produce and test a version including the cashier station and tanks control.

Completion criteria: This task is achieved when the release is conform to the design models and has passed the tests.

Who: Software development

3 Beta release component coding and stand-alone testing

Description: The team shall produce an enhanced version of the system that includes payment handling and communication with the corporate.

Completion criteria: This task is achieved when the release is conform to the design models and has passed the tests.

Who: Software development

4 Component maintenance

Description: Maintain and enhance the components of the pump system.

Completion criteria: This task is achieved when the component have reached the required quality.

Who: Software development

C Transition phase component maintenance

1 Component maintenance

Who: Software development

Description: Maintain and enhance the components of the pump system.

Completion criteria: This task is achieved when the components are mature enough to be deployed.

VI Assessment

Description:
 Tasks dealing with the quality of baseline releases with respect to the requirements and expectations of the gasoline pump system

Completion Criteria: A, B, C, D

Who: Software assessment team

A Inception phase assessment planning

Description: System’s infrastructure planning and scenario prototyping 

Completion Criteria:-Gasoline pump system infrastructure planning

Primary scenario prototyping

Who: Software assessment team

B Elaboration phase assessment
Description: Tasks that needs to be completed in the pump system’s infrastructure baseline

Completion Criteria: 1, 2, 3

Who: Software assessment team

1 Test modeling

Completion Criteria:-Gasoline pump system infrastructure baseline

Who: Software assessment team

2 Architecture test scenario implementation

Completion Criteria- Gasoline pump system architecture release testing

-The scenarios of the pump system should be subjected to change management

Who: Software assessment team

3 Demonstration assessment and release descriptions

Completion Criteria-Gasoline pump system initial user manual

Who: Software assessment team

C Construction phase assessment
Description: Any tasks dealing with the initial, alpha, and beta release assessment and release description of the gasoline system.

Completion Criteria 1, 2, 3

Who: Software assessment team

1 Initial release assessment and release description 

Completion Criteria: Gasoline pump system infrastructure upgrades

Gasoline pump system release testing

Change management

Gasoline pump system user manual baseline

Gasoline pump system requirements verification

Who: Software assessment team

2 Alpha release assessment and release description

Description: Deals with alpha release assessment and the results of the pump system release

Completion Criteria: The gasoline system should meet the software requirements.

Who: Software assessment team

3 Beta release assessment and release description

Description: Assessing the completion of the pump system software and the results of the pump system release

Completion Criteria: The gasoline pump system release should achieve and satisfy the requirements. 

Who: Software assessment team

D Transition phase assessment

Description: Any tasks involved in the gasoline system’s release milestone.

Completion Criteria: 1

Who: Software assessment team

1 Product release assessment and release descriptions 

Description: Assess and release descriptions of the gasoline system

Completion Criteria:

Maintain the infrastructure of the gasoline system.

Release high quality baseline of the gasoline pump system with respect to the requirements and customer expectations.

Scenarios should be subject to change management

Deployment of gasoline pump system to users


Verification of the gasoline pump system requirements

Who: Software assessment team

VII Deployment
Description: Tasks dealing with the quality of baseline releases with respect to the requirements and expectations of the gasoline pump system

Completion Criteria: A, B, C, D

Who: Software assessment team

A Inception phase deployment planning

Description: All tasks needed to define the initial user environment

Completion Criteria: 1

Who: Software assessment team

1 Analyze user community

Description: Any tasks regarding defining and understanding the user’s environment

Completion Criteria: This task is completed when all aspect of the environment is defined to the extent necessary to complete the software.

Who: Software assessment team

B Elaboration phase deployment planning

Description: Any tasks involved in obtaining the requirements needed to put together materials needed by the end user

Completion Criteria: 1

Who: Software assessment team

1 Define user manuals

Description: Any tasks involved in defining what will be contained in the user manuals

Completion Criteria: All requirement of the user manual obtained

Who: Software assessment team

C Construction phase deployment

Description: Any tasks involved in completing required user materials

Completion Criteria: 1

Who: Software assessment team

1 User manual creation

Description: All tasks needed to complete the user manuals

Completion Criteria: User manuals completed

Who: Software assessment team

D Transition phase deployment

Description: Any tasks involved in giving all materials needed by the user to install and use the system

Completion Criteria: 1

Who: Software assessment team

1 Product transition to user

Description: Giving all required materials to the user

Completion Criteria: The user successfully using the system

Who: Software assessment team

