Documentation Generation

You can view a graphical representation of the component relationships within an application. TinyOS source files include metadata within comment blocks that ncc, the nesC compiler, uses to automatically generate html-formatted documentation. To generate the documentation, type make <platform> docs from the application directory. The resulting documentation is located in <install_root>/tinyos/cygwin/opt/tinyos-1.x/doc/nesdoc/<platform>.
<platform> is the platform your motes hardware.  Our motes have the platform “mica2”.  Other platforms include mica and mica2Dot.  

Compiling, Downloading and Debugging

In general, to compile the code, use the command “make <platform>” in the application’s directory.  To download the code onto the mote, use the command “make <platform> install”.  Many demo applications for the motes can be found in <install_root>\tinyos\cygwin\opt\tinyos-1.x\apps.  

When downloading the code to the motes, you may encounter flash memory errors like this:

…

Verifying: flash

flash error at address 0x500: file=0x80, mem=0xff

flash error at address 0x501: file=0x93, mem=0xff

…
To fix this, first read the FAQ section at TinyOS’s website (http://webs.cs.berkeley.edu/tos/faq.html#SEC-54).  Here’s a systematic way of dealing with this error:
1. At command prompt type:

uisp -dprog=dapa  --erase

i.e. you are erasing the mote.  Do it a few times just to be sure :)
2. If step1 doesn’t work, Load a really small program like "Blink". Then erase the device once and load your program. This seems to work if you are trying to load/reload a really "huge" programs (like TinyDB) on to the motes.

3. If Steps 1 and 2 fail, put the programming board directly on the serial port of your PC.  This ensures a direct, reliable connection.
4. Try replacing the batteries. 

5. Some times if you are trying to load the same program minus fixed bugs or whatever, (the program being loaded is not too different from the program already on the mote), you may very well run in the trouble mentioned. Try use a different mote or load another small program successfully, and then try back with the problematical mote again.
nesC Programming Quickstart
nesC applications are built out of components with bidirectional interfaces.  nesC defines a concurrency model, based on tasks and hardware event handlers, and detects data races at compile time.

Components

Component – provides and uses interfaces.  There are two types of components, modules and configurations.  

Modules – provide application code, implementing one or more interface.

Configurations – used to assemble/wire other components together.

Interfaces
Commands – a set of functions declared by an interface that the interface provider must implement.

Events – a set of functions declared by an interface that the interface user must implement.

A parameterized interface allows a component to provide multiple instances of an interface that are parameterized by a runtime or compile-time value.

Example:

provdes interface Timer[uint8_t id];
This provides 256 different instances of the Timer interface, one for each uint8_t value.


SenseM.Timer -> TimerC.Timer[unique(“Timer”)];

This guarantees that every component that uses unique(“Timer”) will get a different 8-bit value as long as the string used in the argument is the same.

Concurrency Model

Commands and events that are executed as part of a hardware event handler must be declared with the async keyword.  And async commands and events should do small amounts of work and complete quickly.
Races are avoided either by accessing shared data exclusively within tasks, or by having all accesses within atomic statements.

Task Creation and Scheduling

Tasks are used to perform longer processing operations, such as background data processing, and can be preempted by hardware event handler.  Tasks must return void and make no arguments.

A task can be posted from within a command, an event, or another task.  The post operation places the task on an internal task queue which is processed in FIFO order. 

If you need to run a series of long operations, you should dispatch a separate task for each operation, rather than using on big task.

A UART (Universal Asynchronous Receiver/Transmitter) is the microchip with programming that controls a computer's interface to its attached serial devices. Specifically, it provides the computer with the RS-232C Data Terminal Equipment (DTE) interface so that it can "talk" to and exchange data with modems and other serial devices.
The UARTComm component is wired to the UARTFramedPacket component and the PacketSink component.

The GenericComm component is wired to the UARTFramedPacket component and the RadioCRCPacket component, which contains the same implementation as the CC1000RadioC component.

The SenseToRfm component is wired to the IntToRfm component, which is wired to the GenericComm component.

The IntToRfm component uses a message structure called IntMsg, declared in “tos/lib/Counters/IntMsg.h”.

TimerC component provides 256 instances of the Timer interface, one for each uin8_t value.

The Pot interface allows users to adjust the potentiometer on the input to the RFM radio which controls the RF transmit power or connectivity range.
