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To correct the situation without changing the way the unmanaged memory is allocated, we can marshal the resulting string as an IntPtr instead This allows us to control the marshaling and freeing of memory within the managed code However, we will need to write a small, unmanaged function that we can call to free the memory This is necessary since the managed code isn t able to free unmanaged memory too many variables are involved The managed code doesn t know which version of the C runtime was used to allocate the memory It also doesn t know exactly which method (new or malloc) was used For these reasons, the freeing of memory is best left to the unmanaged code.
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		On our board we fitted two sockets: one for a keyboard, one for a mouse. If you can get sockets that are color-coded green for a mouse and purple for a keyboard, that s perfect, but if not just use whatever is available and mark them so you know which is which. We used plain sockets and put colored markers on the shield using pieces cut from a sticker intended to go on the back of a computer case. The photograph in Figure 5-5 shows our board with two sockets glued in place. On this particular board the sockets are mounted at the same end as the USB port (the left end when looking at an Arduino with the labeling oriented correctly) and wouldn t clear the large USB socket on a typical Arduino. In this case, though, it s being assembled to fit an Arduino Pro from SparkFun, so there ll be plenty of room to clear the 6-pin USB header.
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		As a manager working with FogBugz, you should   Use FogBugz to assign features, so that they can be tracked like other cases.   Quickly review new cases so you can assign them to the proper developer.   Set up filters that allow you to track activity in the projects that you re responsible for.   Set up filters for very old cases to warn you of potential trouble spots.
The new unmanaged function that we write to free memory looks like this: //free unmanaged memory that was previously allocated void FreeUnmanagedString(void* p) { delete [] p; } We now restate the C# declaration of the original function and add one for the new function: [DllImport("FlatAPILibDLL", CharSet=CharSetUnicode)] public static extern IntPtr ReturnUnmanagedString(string leftString, string rightString); [DllImport("FlatAPILibDLL")] public static extern void FreeUnmanagedString(IntPtr stringPtr); The only difference from the original function declaration is the return type of IntPtr instead of string This allows the C# code to call the function like this: string resultString IntPtr stringPtr; = StringEmpty;.
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		Figure 5-5. Panel mount 6-pin mini-DIN sockets attached to a shield with looped wire and epoxy Each socket needs to be connected to ground, +5V, and a pair of Arduino digital I/O lines. Start by using short lengths of hookup wire to connect the power lines. At this point you should fit the shield on your Arduino, power it up, and use a multimeter to measure that you have ground and +5V on the appropriate holes in the socket. Most keyboards are pretty robust but it s better not to feed them power the wrong way if you can help it. The keyboard socket needs to be wired up with the CLOCK pin connected to digital I/O line 3, and the DATA pin connected to digital I/O pin 4. You can actually change the DATA pin to something other than 4 if you prefer, but the CLOCK pin absolutely must be connected to line 3 because the software we ll be using in a moment needs to use the interrupt on that pin to manage communications with the keyboard. Likewise, use short lengths of hookup wire from the mouse socket to connect the CLOCK pin to digital I/O line 6, and the DATA pin to digital I/O line 5. The mouse driver library is less fussy, so both these pins can be remapped to something else if you need those particular pins for another device in your project.
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