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With the LCD laid out next to the prototyping shield, the pin assignments shown in Table 15-6 should have the LCD connections lined up nicely with the shield connections as in the schematic, allowing you to use a flat piece of ribbon cable to connect one to the other. Almost all the connections to the Arduino will be in a row on one edge of the shield, so for convenience we connected the ribbon cable to a length of male breakaway header strip so it can be easily removed. It might look strange connecting the data lines to analog inputs, but in the software those inputs are switched to digital output mode and used as regular digital pins. To keep things neat, we cut off a 20-pin length of header strip so that it would run all the way from the +5V connector and adjacent GND pin, across the gap to the A0 A7 connector, and then across the next gap to the A8 A15 connector. The pins in the gaps between the connectors are unused, of course, so they can be pulled out of the plastic strip with a pair of pliers. Pins A8, A9, and A10 are used for the menu buttons, as described in a moment. Figure 15-22 shows that the wire for those buttons has already been connected.
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		Here are the complete results from this test: ReturnIntArray results: Array Element: 0 Array Element: 1 Array Element: 22 Array Element: 333 Array Element: 4444 SumIntArray results: 10 UpdateIntArrayInOnly results: 5010 Array Element: 0 Array Element: 1 Array Element: 2 Array Element: 3 Array Element: 4 UpdateIntArray results: 5010 Array Element: 1000
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		Figure 15-22. The LCD module connected to the male break-away header strip That takes care of most of the connections, with the exceptions of pin 3 (contrast) and pin 15 (backlight power) on the LCD. We connected LCD pin 3, the contrast control pin, to the center connection of a 10K variable resistor with the other two legs of the resistor connected to GND and +5V so that we could manually vary the contrast. An alternative is to connect LCD pin 3 instead to Arduino digital I/O line 6, which can operate as a PWM output. The software can then control the LCD contrast by adjusting the PWM ratio, with an output level of 0 (low) giving highest contrast, and an output level of 255 (high) giving minimum contrast. Or if your LCD supports it, you can hard-wire this pin to GND for maximum contrast, as we did in the Water Flow Gauge project. LCD pin 15, the backlight + supply, connects to a transistor that, in turn, is controlled by the Arduino. Arduino outputs can t supply enough current to drive the backlight directly, so the transistor allows a PWM output to control the backlight supply without danger to the CPU.
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		Array Element: 1001 Array Element: 1002 Array Element: 1003 Array Element: 1004 SumStringArray results: 11 UpdateStringArrayInOnly results: 26 Array Element: one Array Element: two Array Element: three UpdateStringArray results: 26 Array Element: oneextra Array Element: twoextra Array Element: threeextra The most interesting results are from the UpdateIntArrayInOnly and UpdateStringArrayInOnly methods (highlighted in the preceding results). Even though the arrays are passed by reference, the calling code doesn t see changes to the elements. This is due to the inclusion of the [In] attribute in managed code. The update methods that omit this attribute work as expected and the caller can see the changed array. Next up we have C++ code to test the remaining methods that pass arrays by value. Once again, the COM method calls have been highlighted: #include "stdafx.h" #include <conio.h> #include <objbase.h> #include <atlbase.h> #import "mscorlib.tlb" #import "DniNetArrays.tlb" no_namespace int _tmain(int argc, _TCHAR* argv[]) { ::CoInitializeEx(NULL, COINIT_APARTMENTTHREADED); //create an instance of the .NET object via COM IArraysPtr comObj(__uuidof(DniNetArraysObj)); if (comObj) { UseStringArray(comObj); UseIntArray(comObj); comObj.Release(); } //cleanup ::CoUninitialize(); return 0; }
Figure 6-4. A bug report that requires a code change After inspecting the bug report, I check out the appropriate files to make the changes. At this point, FogBugz isn t involved, except to tell me what needs to be done. So I make the necessary changes in the source code and make sure the project still passes my own unit tests. Satisfied, I check in the files to my Vault server, making sure to note the bug number on the check-in.
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