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[bookmark: _GoBack]Part C: Creating an archive for use in AVR Studio

OBJECTIVE
To create an archive of source code so it can later be integrated into the AVR Studio in which multiple AVR Studio projects are allowed to be used in the same core files with a single file inclusion.  
BACKGROUND 
An archive of source code is a collection of object files into a single file with the extension .a.  The tool used to create this is gcc-ar.  By creating an archive you are allowing other to use your code without modifying or seeing the contents of the code.  It is also a neat way of combining multiple aspects of a project in to a single execution file.  This is similar to a Library that has the extension .lib
PROCEDURE
1. Create a new folder somewhere and name it.  For example, lib_P3 or can be lib_build
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Figure 1: New project built in the same directory as the other projects.
2. Need to paste all the output files from test_arduino (previous tutorial).  Only need the .o files from the output folder.  
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Figure 2:
Note:  Since there may be multiple archives built, a sub folder in the lib_P3 folder can be created for each archive that is made.  This one is called test_arduino so that it is known from what source project it archive came from.
3. Create a batch file that will invoke the archive executable and pass the parameters necessary for the build
a. Main. O must be deleted.  It will be created in the next project that this archive is included into.
b. A good build batch file name is build_archive.bat.  A read_archive.bat will be created to see what exists in the archive. [Note: all in the same line]
c. Batch file should consist of:
i. Avr-ar – this invokes the application that creates the archive
ii. Rcs – these are flags that tell the application what to do. 
1. R- replace
2. C – create
3. S – create an index for the archive
iii. File name – lib_P3_arduino.a
1. The file name must start with lib and end in .a
a. Test_lib.a is nit a valid name
b. Lib_test.a is a valid name
iv. Inclusion files – list each file and its extendiom (.o) sequentially
v. Pause – allows the output of the application to be displayed in the cmd window
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Figure 3: Creating a build_archive bat file that will include all the .o from the previous project.
4. Find avr-ar on the computer and copy it.  Since the AVR Toolchain does not create a PATH variable to this tool it is easiest to just create a copy of it in the directory it will be invoked from.  A better way is to create a subsystem PATH variable making this step unnecessary.
a. If AVR Toolchain is installed in the default directory the program avr-ar is located at c:\Program Files\Atmel\AVR Toolchain\bin and paste it in the same folder as the batch file. 
[image: ]
Figure 4: Finding the avr-ar.exe copying and pasting it to where the files are.
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Figure 5: Pasting the copy into the directory that will be using it.
5. Double click the batch file and should be similar to the figure below:
[image: ] Figure 6
And the output will be created in the folder, as seen in the figure below. 
[image: ] Figure 7
6. Verify the contents of the archive 
a. Create a new batch file in the same directory.  Example read_archive.bat
b. Invoke the program and tell it what archive to read
[image: ]
Figure 8: Will tell what program it will have to read.
[image: ]
Figure 9: Reading the archive batch file will show the .o files.
Before this archive can be used in a project, the .a file needs all the header files from the .c and .cpp files that created the .o files that created that the .a file
7. Go to the original AVR studio project directory and open the library folder.  All of the header files that were copied into the library folder need to once again be copied.
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Figure 10: Copying the .h files from library of the first project that was created.
8. In the folder that the archive was created in, make a new folder called library.  Paste all these header files in that folder along with the archive that was just created.  This folder can now be copied and pasted into new projects or pointed to by the project options.
[image: ]
Figure 11: A new folder library will contain the header files and the archive that was created.
CONCLUSION
Archives are easy to understand once it is understood what they are going to contain and where it is going to be saved.  In addition, they need to be written correctly because if one was done semi-correctly, the second one that will read it will not be showing the correct results.  It is very important that no additional spaces are included when writing it since it can give you two readings at first and the second time nothing.
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