CPF refactoring software consulting SOW
1. Overview
MBARI is developing a coastal profiling float (CPF) for oceanographic applications. The CPF is an autonomous oceanographic platform supporting a diverse set of sensors that will operate in the ocean for years at a time.  Bi-directional communication with the CPF is accomplished using the Iridium satellite network. The existing software code base is written in C# using the .NET Micro Framework, the Visual Studio IDE and runs on an Atmel SAM9X ARM926 MPU.  We are refactoring the existing code base to C/C++ and are soliciting consulting help to make the process more effective.  

2. Background
The complete, existing C# code base is roughly 14,000 lines of code including the unit tests.  It is based on our own version of a “Gang of Four” state machine with an asynchronous message queue and makes extensive use of object-oriented techniques. The current design is documented with a high-level UML diagram.  In addition, we use an integrated test framework and expect to include a similar capability in the refactored code. 

3. Current refactoring plan
An obvious advantage of moving to C/C++ is the extensive range of existing IDEs and embedded frameworks that can simplify the refactoring process and improve our existing code.  After our investigation of tools to support this refactoring process, we’ve pretty much settled on Visual GDB and the QP framework. The QP framework provides the complete set of embedded system functionalities we’re looking for.  This include state machine and queueing functionality, an integrated unit test framework and a real time debugging capability. The QM modeling tool is particularly important in providing an integrated UML design approach that fits the way we work.

For hardware, it may be possible to continue using our existing SAM9X MPU.  However, this part is much higher performance than is probably optimal for the CPF. In particular, this part probably draws significantly higher power in our specific environment than the recent generations of ARM processors.  We are currently using a STM32F413 in another project and are seriously considering it for the CPF.

4. Specific tasks
a. Provide a formal QP framework training course including the QM, QuTest and QSpy tools.
b. [bookmark: _GoBack]Provide roughly 2 days of additional QP training specifically starting the process of moving our existing C# code base to C/C++ using the QP framework.  Incorporating the following 2 tasks in the previously identified training course as much as is reasonable would be particularly effective.  In addition, these 2 tasks will be the focus of the 2 days of additional training described above.
i. We will provide the existing UML diagram and our first stab at a QM UML state diagram. The desired deliverable is a complete, corrected QM UML state diagram for the CPF that uses the QP framework as it’s designed to be used and generates QP real time code for use in the overarching CPF program.
ii. We will provide our first stab at a complete VisualGDB project using the QP framework that exemplifies a very simplified CPF and runs on our target hardware, specifically a STM32F413 Discovery or Nucleo board.  This simplified CPF project starts with a QM state machine with a simple mission and 1 or 2 external sensors.  The desired deliverable is a well structured VisualGDB solution that allows us to directly integrate the QM generated code and make use of the QuTest and QSpy tools. In addition, we’d like this deliverable to include a “best practices” approach to error handling, both bugs and exceptions. This solution will serve as the basis for the overarching CPF solution using the QM generated code described above.
c. Provide roughly 5 days of “as-needed” consulting support to address issues that come up while we continue the refactoring process.  We expect this to include answering questions and writing code as appropriate.
d. It is important to emphasize that the CPF is an autonomous platform operating for years at time.  For this reason, developing robust, error-free, fault-tolerant, thoroughly tested code is of critical importance.  Consultant experience in these areas will be of great help.

5. Additional tasks
a. It would be particularly effective for this refactoring process to supplement our in-house CPF software developers with a cost-effective contract software developer familiar with autonomous, embedded systems and the QP framework in particular.  This may or may not be the same individual contracted for the specific tasks identified above and we are open to suggestions about how to accomplish this task.
b. After a fair amount of test bedding C/C++ code, it seems clear that it is possible to spend a lot of time generating UART, I2C, SPI and file system drivers that duplicate the functionality provided “for free’ in C# and the .NET Micro Framework.  After a fair amount of interaction asking questions on the on-line embedded forums, it’s clear there are at least a few developers that have a solid approach to this and it would be well worth considering a few days of consulting to address this task up front.

