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1.1 What is Microchip Libraries for MLA - Getting Started Help

What is Microchip Libraries for
Applications(MLA)?

Microchip Libraries for Applications (MLA) is a collection of Microchip firmware libraries and demo projects. Not all firmware
libraries and demo projects from Microchip are distributed in this package; rather, this package includes a few specific
libraries that tend to be used together.

By distributing libraries that are used often together, Microchip can provide example projects that integrate the use of
multiple libraries.

For the specific release notes for each release, look at the release notes accompanying the release. It will also contain
documentation for installation\ un-installation.
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1.2 Legal Information

This software distribution is controlled by the Legal Information at www.microchip.com/mla_license



http://www.microchip.com/mla_license
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Directory Organization

This section summarizes the concept of the directory organization of the installation. The actual installation may differ from
the screen shots in this section.

Description

The installation directory(mla_root_folder) has the following structure,

. mla_rcot_folder
> W apps
bsp
| doc
= framework

J utilities

1. apps : Contains the application examples demonstrating an application which can use one or more middleware libraries
or drivers.

2. bsp: Contains the board support packages for the hardware dependent code which is common and shared between
various application examples.

3. doc: Contains common documentation, license files, release notes and middleware specific help files.
4. framework: Contains drivers and various middleware libraries
5. utilities: Contains common utilities that are used by multiple application examples and\or middleware libraries.

The framework folder which is the sub-folder of the installation root has structure similar to one below:

4 frarmewark
bigint
crypto
crypto_hash
driver
fileic
gfx
uzh

The driver folder implements common drivers. The rest of the sub-folders of the framework folders is specific to each
middleware.

Each individual driver folder or each middleware folder atleast has the following set of files

» public header file(s): The public header file(s) which needs to be included in the project to allow the application to use the
driver or middleware.

« src folder: The source folder contains the private header files and the source files required to implement the middleware
or driver.

The apps folder in the installation directory has structure similar to:
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4 apps
crypto
crypto_hash
fileio
gfx
ush

Example: Graphics Middleware and Graphics Primitive Layer Application Example

The section below demonstrates the above explained directory structure with the help of Graphics library and Primitive Layer
Application Example.

The graphics library is at the location as explained by the below picture,

4 mla_root_folder
apps
bsp
doc
4 framework
bigint
crypto
crypto_hash
driver
fileio
> gfx
ush

utilities

The Graphics library contains the public headers in the gfx folder. The source file and the private header files are in the src
folder. The Graphics library also has resource and utilities folder as it is required for the library. The other libraries can have
either, both or none of these special folders.

resoUrce
A
utilities
=l gfeh
| gfx_colers.h
| gfx_colors_x11.h
2l gfx_doc.h
| gf¥_goelh
| gf¥_gol_butten.h
| gfx_gol_check_boxh
| gfx_gol_digital_meter.h
| gfx_gel_edit_box.h
| gf¥_gol_group_baowh
| gfe_gel_list_box.h
| gfe_gol_meterh
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You need to include the public headers of the graphics library to allow you to use graphics library in the application. What to
include in your project for the functioning of graphics library please refer the Graphics library help file. (The graphics library
help is in mla_root_folder/doc)

The Primitive Layer Application example for the graphics library is located in the apps folder, as demonstrated with the
image below:

a mla_roct_folder
4} apps
crypto
crypte_hash
fileia
4 gfx
app_notes
- primitive_layer
firmware
reEsource
ush
bsp
doc
framewaork
utilities

Each application example has

» firmware folder: Contains application example, MPLAB X project, and hardware dependent and hardware independent
firmware source and header files for that application.

» resource folder: Contains resources associated with the application to work but is not firmware. This is an optional folder,
will not be present if the application does not need it. For example, source images for graphics demos.

« utilities folder: Contains utilities associated with the application to work. This is also an optional folder, will not be present
if the application does not need it. For example, a USB demo has a PC program to communicate with. PC Program will be
here.

The firmware folder has the following structure

d primitive_layer
o firmware
hex
primitive_layerx
4 src
4 systern_config

expli_pic2dfjl28ga010_pmpd_gfo3_gugavl
explE_pic24f]1 28gall0_pmpd_ghas_wovgavl
mikroe_picldfj2s&gbll0_pmps_gvga
pic24f1256da10_dev_board_qgvgavl
pic24fj256da2l0_dev_board_weqwgavl

« hex folder: Contains the prebuilt hex files for each of the configuration for the primitive layer application example.

« src folder: Contains the hardware independent code which demonstrate the application

» system_config folder: Contains a set of folders which then contain hardware dependent code. Each individual folder in
system_config folder is refered to as "hardware specific system_config folder".

For a list of abbreviations used, refer name_reference.html in mla_root_folder/doc

The section System Configurations, goes into details of what files are contained in each of the hardware specific
system_config folder.
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Project Layout

This section explains how a MLA demo projects are organized.

Description

To facilitate configurability, MLA projects are structured in a way that isolates the code necessary to configure a "system"
from the library modules themselves and from application code. The first figure illustrates this concept, while the second
figure shows how the files might appear in an MPLAB X IDE project.

Configuration Libraries Application

Static Configuration Peripheral izati
| Options | [ Initialization ‘ PRl

[ System nitialization | Peripheral Control Primary Logic
e

The application files (main.c in the example) are separate from the configuration files in the “system_config” folder, so it is
possible for a single project to have more than one configuration. (Usage of this capability can be seen in example projects
included) The framework modules use the definitions provided in the selected system_config.h for its configuration.

A MLA demo Project is organized as shown below within MPLAB X.

E—J[aﬁ Header Files
E—Jﬁ app
>E] afx_config.h
E}ﬁ system_config
B[aﬁ expl6_pic24fj128ga010_pmps_gfov3_gugavl
: |E‘| system.h
E system_config.h
ﬁ pic24fj256da210_dev_board_gvaavl
EJ---E framework
E]---ﬁ resource
E}-ﬁ Important Files
E}-ﬁ Linker Files
E—J[aﬁ Source Files
eﬁ app
>E] main.c
E}ﬁ system_config
: B[aﬁ expl6_pic24fj128ga010_pmps_gfov3_gugavl
.-, system.c
: E pic24fj256da210_dev_board_gvaavl
ﬁ framework
E resource
E}-ﬁ' Libraries
-[EF Loadables

This organization consists of a "logical" folders and source files, as described below.
The "app"” folder, which contains:

» Demo specific files

The "app" (short for "application") folder contains all of the application's firmware source files for the project. In a simple
project, the "app" folder contains the demo specific file for the logic of the application itself. This is where the desired overall
behavior of the application is usually implemented (although complex applications may have additional files/folders).

The app folder also consists of the system_config folder.
The "system_config" folder

The "syst em confi g" folder contains one or more subdirectories, each of which corresponds to a build configuration. MLA
projects can have multiple build configurations. Each build configuration consists of a specific set of properties (tools
settings) in MPLAB X IDE and a set of source files that which modules are initialized and maintained in your system.
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MPLAB X project layout

File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help

E "LI & |:'-_:|__ I exp16_pic24fj128ga010_pmp... w '_ "Ej lgk‘ l@nﬁ ,L/I} * | pc:ox0 e S T
3 : Projects 4 % |: Files : Services : gfx_primitiv... -
L] —
R Jo e over T TZTSCEY NPT
2 =-(gf) Header Files Configuration . o
R 5@ 2pp Selection
) gfx_config.h -
= E system_config 4
= [gﬂlga:-_e pic24f{12803010 pmp& gfcv3 gvgavil 5
@ system.h -
E system_config.h 7 R
¥ ﬁ pic24fj256da210_dev_board_qvgavl 8 )
+ ﬁ framework o )
+-{ff) resource Configuration .
+ @ Important Files Folders )
+ ﬁ Linker Files 1z
=1 Ed Source Files 13
3-(&@ app nel
Eﬂ main.c 15
3 Gﬁ system 'o-’\ﬁg o
3@ [ex016_pic24f12802010_pmps_afxv3_avaavi] 19
B system.c .
9-{fE) pic24256da210_dev_board_qugav1 19
+ ﬁ framework 20
+-{[F) resource
i 21
[ Libraries 0
+ @ Loadables 23
24
25
In most example projects distributed with MLA, the name of each MPLAB X IDE build configuration will match the name of
the associated folder under the systemconfig folder in the project (the

expl6_pi c24fj 128ga010_pnp8_gf xv3_qvgavl folder in the sample project). When a specific MPLAB X IDE
configuration is selected, the configuration files for that configuration are included in the build and the configuration files in
other configuration folders are excluded from the build.

Configuration Files:
« systemconfig.h
e systemh
+ systemc

Above files normally make up a complete configuration of the system. The purpose of each of these files is described in
more detail in the following sections. But, the basic idea is that you may want different configurations of your application for
different physical hardware boards, different Microchip microcontrollers, or different feature sets, depending on your specific
needs.

The "framework" folder

The "framework" logical folder contains all of the project relevant framework module source files. Depending on your project,
there can be many files and sub folders under this folder. These files are for MLA libraries that you should not need to edit.

In most cases, the "logical folder" organization within the MPLAB X project matches exactly with the physical directory
organization. This is done to keep things simple and consistent so you only need to learn a single layout. But, there are a
couple of notable exceptions.

1. MPLAB has a convention of splitting out "Header Files" (".h" files) and "Source Files" (".c" files), so the virtual folder
organization in the MPLAB X project separates the files and the physical directories on disk do not.

2. In an MLA example project, the "app" folder will correspond to the "src" directory on disk under the application's main
folder.

The project demonstrated in the MPLAB X Project Layout above is represented as follows on the hard disk,

10
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4 primitive_layer i MName
4 firmware N
EYETeMm.C
hex e
systern.h

primitrve_layer.x
¥

system_coenfig.h
a4 src

4 systern_config
expld_pic2d4fjil28galll_pmpd_ghos_qvgavl
expl_pic24f]128 galll_pmpd_ghos_wovgavl
mikroe_pic2dfj258gbll0_pmp8_gvga
pic24f1256da10_dev_board_gvgavl
pic24fj256da2l0_dev_board_wgvgavl

m

Project Include Path Settings

1. Path to the framework folder: In order for the projects to build, the include path up to the framework folder should be
provided for each build configuration and must be placed in the "Includes directories" list in the compiler properties for the
project. The framework module header files expect this. It is already done for the examples provided with MLA, but for the
customer specific project, this needs to be done.

2. Path to system_config.h: For each build configuration, the path to system_config.h needs to be provided.

3. Path to the application project src folder: The hardware independent code resides in the src folder for the application.
The path to the src folder needs to be provided for each build configuration.

For a project to be portable from one machine to another, it is recommended that the paths in the MPLAB X are relative,
while adding files to MPLAB X and while specifying include paths.

11
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System Configurations

This section describes the files that make up a system configuration.

Description

In MLA, a system configuration consists of a set of files that define the build options, how the system is initialized, and how it
runs after it has been initialized. The purpose of each of these files is described in the topics in this section.

system_config.h

This topic describes the purpose of system configuration header file.

Description

System Configuration

In MLA, most library modules have a set of build time configuration options that define a variety of parameters (such as
buffer sizes, maximum or minimum limits, and default behavior). These configuration options normally have acceptable
default values. However, if you want to configure a library for your specific needs, its configuration options can be defined
using C language preprocessor #define statements. The set of configuration options supported is described for each library
in the "Configuring the Library" section of its help document and most libraries provide a template and example configuration
header files.

To obtain its build configuration options, every library includes the same common top-level configuration file that must be
called system_config.h and that must be defined as part of your system configuration.

If all the framework module configuration goes in one file, the file can be long. Hence, configuration tends to get split into
sub-include files, such as gfx_config.h and usb_config.h. These can exist and can have different names. However,
system_config.h must exist and the name of this file cannot be changed.

system.c

This section describes the system.c file.

Description

The configuration specific implementations that would exist in ¢ source files in the configuration folder can really be
organized, file wise, in any way the application developer wishes, since framework module files are not dependent on these
files. In an MLA, the specific function is called from the mai n function in order to initialize all modules in the system. This
function is implemented as part of a system configuration, normally in a file named syst em c. The initialization function
needs to have the same name across all the build configurations. This file may also include other necessary global system
items that must be implemented in order to initialize a system such as processor configuration bits, clock settings, debug
settings and system-wide global data structures.

system.h

This section describes the system.h file.

12
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Functions
Name Description
SYS_CLK_FrequencylnstructionGet Gets the system clock frequency in Hz.
SYS_CLK_FrequencyPeripheralGet Gets the peripheral clock frequency in Hz.
SYS_CLK_FrequencySystemGet Gets the system clock frequency in Hz.
Description

If the library wants to access a system level prototypes, it will need to include system.h. The file system.h can include system
specific implementation definitions. system.h is optional and may not exist if the libraries do not need to include these.

Clock definitions will be present in system.h to allow build configurations to define the specific clock values. The framework
modules and\or application examples can use clock definitions as listed in this section.

SYS CLK_FrequencylinstructionGet Function

Gets the system clock frequency in Hz.
File
system.h

Syntax
unsi gned | ong SYS_CLK Frequencyl nstructionGet();

Returns
Clock frequency in Hz.
Description
This function gets the system clock frequency in Hz.

system.h can define it to a literal value #define SYS_CLK_FrequencylinstructionGet() 8000000 or system.h can define it to a
function #define SYS_CLK_FrequencylnstructionGet() MylnstructionClock()

Implement the function MylInstructionClock in system.c and provide a prototype in in system.h.

Preconditions

None

Example
unsi gned | ong cl ockQut put Hz;

cl ockQut put Hz = SYS_CLK Frequencyl nstructionGet();
Function

unsigned long SYS_CLK_FrequencylnstructionGet( )

SYS CLK FrequencyPeripheralGet Function

Gets the peripheral clock frequency in Hz.
File
system.h

Syntax
unsi gned | ong SYS_CLK FrequencyPeri pheral Get();
Returns

Clock frequency in Hz.

13
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Description

This function gets the peripheral clock frequency in Hz.

system.h can define it to a literal value #define SYS_CLK_FrequencyPeripheralGet() 8000000 or system.h can define it to a
function #define SYS_CLK_FrequencyPeripheralGet() MyPeripheralClock()

Implement the function MyPeripheralClock in system.c and provide a prototype in in system.h.
Preconditions
None

Example
unsi gned | ong per d ockQut put Hz;

per G ockQut put Hz = SYS_CLK FrequencyPeri pheral Get () ;
Function

unsigned long SYS_CLK_FrequencyPeripheralGet ( )

SYS CLK_FrequencySystemGet Function

Gets the system clock frequency in Hz.
File
system.h

Syntax

unsi gned | ong SYS_CLK_ FrequencySystentet ();
Returns

Clock frequency in Hz.
Description

This function gets the system clock frequency in Hz.

system.h can define it to a literal value #define SYS_CLK_FrequencySystemGet() 8000000 or system.h can define it to a
function #define SYS_CLK_FrequencySystemGet() MySystemClock()

Implement the function MySystemClock in system.c and provide a prototype in in system.h.
Preconditions

None
Example

unsi gned | ong cl ockQut put Hz;

cl ockQut put Hz = SYS_CLK_FrequencySyst entet () ;
Function

unsigned long SYS_CLK_FrequencySystemGet ( )

14
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Customer Support

The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com. This web site is used as a means to make
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site contains
the following information:

Product Support - Data sheets and errata, application notes and sample programs, design resources, user's guides and
hardware support documents, latest software releases and archived software

General Technical Support - Frequently Asked Questions (FAQs), technical support requests (http://support.microchip.com),
online discussion groups/forums (http://forum.microchip.com), Microchip consultant program member listing

Business of Microchip - Product selector and ordering guides, latest Microchip press releases, listing of seminars and
events, listings of Microchip sales offices, distributors and factory representatives

Development Systems Customer Change Notification Service

Microchip's customer notification service helps keep customers current on Microchip products. Subscribers will receive
e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or
development tool of interest.

To register, access the Microchip web site at www.microchip.com, click on Customer Change Notification and follow the
registration instructions.

Additional Support

» Users of Microchip products can receive assistance through several channels:
 Distributor or Representative

» Local Sales Office

» Field Application Engineer (FAE)

» Technical Support

Customers should contact their distributor, representative or field application engineer (FAE) for support. Local sales offices
are also available to help customers. A listing of sales offices and locations is available on our website.

Technical support is available through the web site at: http://support.microchip.com
Training
« Regional Training Centers: http://www.microchip.com/rtc

* MASTERSs Conference: http://www.microchip.com/masters

« Webseminars: http://techtrain.microchip.com/webseminars/QuickList.aspx

15
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Using a Diff Tool

This section will cover the basics of using a diff tool to compare two different sets of code to evaluate the differences. This
section will cover a couple of different tools available and their basic functionality. This section doesn't cover all of the
features available in each tool nor does this section cover all of the possible diff tools available.

Beyond Compare

Beyond Compare is a commercial available differencing software from  Scooter Software, Inc
(http://www.scootersoftware.com/).

This demonstration is based on Beyond Compare v2.2.7. There may be interface or features changes in other versions of
this software. Please refer to the software's documentation for a more detailed and updated description of the functionality.

Creating a comparison

There are a couple of ways to create a comparison with Beyond Compare. The first is to open the Beyond Compare program
from the Start menu. This opens a window that allows you to either compare two files or two folders.

a0pen 21x|
Left Folder:
- \MCHPFSISE w2, 6\ Microchip) ”‘l
& Folders CAMCHPFSUSE w2, 61 Microchi =
 Fi Right folder:
tes [c:cHPRSUSE vz ealiicrochin =] B”|

SEssion:

F <untitled=

%7 MNew Folder Comparison

MNew File Compatison

%7 Compare Wizard |

| show this dialog on startup

Beyond compare also has a right click menu option that allows the user to right click on two files and compare them to each
other.

! & Compare ko "Micrachip”
| ¥ Select Left Side to Compare
i

When two files are compared together, the differences between the two files are highlighted. On the left of the main windows
there is also a difference navigation bar that shows where the differences are in the file. You can click on this bar to go to
that location in the code.

16
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ush_device.c [Beyond Compare]

File Edit Search Yew Tools Help

MLA - Getting Started Help

Beyond Compare

== ]

2B = |~ @

EEY Y EIEEEY R x99« a[mB8 ~[=l8e

—

;];I |C:'|,MCHPFSUSB w2, 7lush_device.c

ﬂ ﬁ = [El 4/30/2010 10:00:22 AM

|C:'|,MCHPFSUSB w2, 6alush_device.c

j ﬁ = [F 5/5/2010 3:39:16 PM

721 ~|[| sa9 |
7z2 /#clear all of the internal pipe information 640 Afclear all of the internal pipe information
723 inPipes[0].info.¥al = 0; 691 inPipes[0].info.Val = 0;
724 oatPipes[0].info.Val = 0; 692 outPipes[0].info.val = 0;
725 outPipea[0].wCount.Val = 0; 693 outPipes[0].wlount.Val = 0;
726 694
727 /4 Make sure packet processing is enabled 6Aa5 // Make sure packet processing is enabled
728 U3EPacketDizable = 0; 636 U3BPacketDissble = 0; |
729
730 J#Initialize all pBEDTEntryIn[] and pEDTEntryOutl] =) = |
731 Jépointers to NULL, so they don't get used inadvertently.
73z
733
734
ml 735
_ 736
737 697
738 //Get ready for the first packet 698 //Get ready for the first packet
— 739 pEDTEntryIn[0] = (wolatile BDT ENTEY*)&<EDT[EP0_IN EVEN]: 699 pEDTEntryIn[0] = (wolatile BDT_ENTRY*)«ELT[EPO_IN_EVEN]:
740 700
741 /¢ Clear actiwe configuration 701 4/ Clear active confiquration
742 UsBActiveConfiguration = 0; 70z UsiBhctiveConfigquration = 0;
743 703
744 /#Indicate that we are now in the detached state 704 //Indicate that we are now in the detached state
745 T5EDeviceitate = DETACHED 3TATE; 705 U5BDeviceState = DETACHED STATE:
746 1 706 }
747 707
748 ¢ /DOM-IGHORE-EEGIN 708 //DOM-IGHORE-EEGIN
749 J,-’******** TEEEY TEEEY TEEEY FEEELTEELR 709 J,-’***** TEEEY TEEEY TEEEY TEEEY
750 Function: 710 Funiction:
751 void U3EDeviceTasks (woid) 711 void UiEDeviceTasks (woid)
752 71z
753 Description: 713 Description:
754 This function is the main state machine of the 714 Thiz function is the main state machine of the
— 755 USE dewice zide stack. This function should be LI 715 U5E device side stack. This function should be ;I
< [ 728 | [ Exact [ 696 | | -l
UsEPacketDisable = 07
USBPacketDisable = 0;

’? |41 Section(s) Different

Moving changes

Once a difference between two files is detected, it is easy to move that change from one file to the other. In Beyond
Compare simply highlight the lines that need to move, and click on the "Copy to other side" button that is shown below.

o
NEREY ZEY S m =R
= Sl aanionin 1000:72 AR | [CAMCHPFSUSE v2.65|u
Copy to Other Side
||| &8
'rhal pipe information 590 /iclear
; 591 inPipes
o; 692 outPipe
= 0; 593 outPipe
5694
wceasing is enabled 635 /7 Make
596 T3EPack
wtryIn[] and pEDTEntrylut]] |
they don't get used inadwvertently.
'SB_MAX EP_HUMBER+1u): i++)
4
i'H
597
;at packet 598 FiGet ¢

17
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Comparing Folders

A feature of Beyond Compare is that it allows you to compare two folders against each other. Once two folders are selected
in the program (or through the right-click menu option discussed before), the folders are compared against each other. At
this point of time the contents of the folders aren't compared to see if they are different, just if the files are present or not.

== x|

Microchip

Microchip [Beyond Compare]

]Session Actions Edit  Search View Tools Help

[x[#-=|m[~|[=Fax|reslEEy 29
I'? Session: I F <untitled> J =] |I Filters: I** | e @b | fit
IC:\,MCHPFSUSB w2 BiMicrochip Graphics | Drivers & = | fea) IC:\,MCHPFSUSB w2, BalMicrochiparaphics) Drivers & = | - = -
Mame | Size | Modified | Marne Size | Modified |
a Zamman ﬁ Zomman -
| i 8,721 1/26/2010 4:55:48 pm
wuark2.c i) 11,579 10/19/2009 3:54:24 pr | 9 12,107 1/26{2010 4:58:48 pm
29 Graphics
-7 Drivers
- m e TETO0L € {F) 50,116 11/13/2009 11:26:34 am | # 50,444 2/1{2010 7:39:10 pro
- m dreTETO0Z.c (r) 32,042 10/19/2000 3:34:08 pm | 2 “m dreTFTO0Z ¢ (F) 33,466 1252010 12:53:08 pm
-0 gfxepmp.c (1) g,422 1/25/2010 12:53:06 pm
-m gfxprp.c (1) 7,498 2/12/2010 3:57:16 pm
- m HIT1270.c () 31,329 10{19/2009 3:34:08 pm | 2 —-mHIT1270.C (1) 30,332 1/25(2010 12:53:06 pm
- mHEE347 .C (1) 32,085 10/19/2009 3:34:08 pm
mHEE347A.C () 31,772 1/25/2010 12:53:06 prn
- 0 MicrochipGraphicsiModule, c (1) 53,100 11/16/2009 4:43:54 pm E] ---m MicrochipGraphicsModule.c () 78,911 2/5/2010 1:21:16 pm —
@ SH11014_S501303.c (1) 14,767 11/11/2009 2:0%:22 pm | # -m SH11014_S501303.c (F) 12,849 2/1202010 3:57:16 pm
- m5501339.c {r) 30,671 10/19/2009 3:34:08 pr | # m 5501339.2 (1) 30,178 1/25/2010 12:53:06 prn
. m S501926.c (1) 74,663 11/13/2009 5:05:40 pm | & --m 5501926, (F) 69,418 2/9(2010 8:54:02 am
- m5T7529.¢ (1) 30,856 10/19/2009 3:34:08 pm | & -m 577529, (r) 13,038 1/25/2010 12:53:08 pm
- mUC1610.c {F) 22,436 10/19/2009 3:34:08 pm | # m C1610.c {r) 21,265 1/25/2010 12:53:08 prn
-3 Ltilities 28 Utilities
a Graphics Resource Converter H 'ﬁ Graphics Resource Conwerter
Graphics Resource Converter Help.chm ... 533,717 2/15/2010 8:42:08 pm
m Graphics Resource Converterexe (1) 888,832 11/17/2009 4:09:36 pm E i Graphics Resource Converker.exe (1) 888,832 1/28/2010 4:55:48 pm
-m DigitalMeter.c (¥) 12,354 10/19/2009 3:34:08 pm = ---m DigitalMeter.c (1) 12,983 1/25/2010 12:53:08 pm
- m DisplayDriver.c (r) 3,786 10/27/2009 10:06:28 am | #& - m DisplayDriver.c () 3,788 1/25/2010 12:53:08 pm
m GOL.c (r) 30,486 11/11/2009 2:0%:22 pm | # | F-mGOLc (1) 40,283 1/25(2010 12:53:08 pm
@ ListBox.c (r) 25,336 10/19/2009 3:34:08 pm = - ListBox.c (r) 25,374 1/25/2010 12:53:08 pm
-m Palette.c (1) 6,021 10192009 3:34:08 pm E] --m Palette.c (1) 6,058 1/25/2010 12:53:08 pm
- m Primitive.c () 74,753 11/13/2009 5:05:40 pm E W Primitive.c () 76,219 1/25/2010 12:53:08 pm
@ RoundDial.c (r) 18,549 10/19/2009 3:34:08 pm = @ RoundDial.c (r) 18,964 2(12f2010 3:57:16 pm
-m StaticText.c {r) 11,281 10/19/2009 3:34:08 prn E - m SkaticText.c (1) 11,638 1/25/2010 12:53:08 pra
A Help 23 Help
fm Graphics Library Help.chm () 2,486,236 11/17/2009 3:24:20 pm = m Graphics Library Help.chm (¥} 2,434,807 2/15/2010 9:05:34 pm
m MCHPFSUSE Library Help.chm {r) 3,357,715 11/17/2009 11:22:08 am | #& | b-mMCHPFSUSE Library Help.chm ir) 3,354,461 2/9/2010 11:10:20 am j
562010 3:55:23 PM Load Comparison: C:AMCHPFSUSE w2, 6)\Microchip <-= C\MCHPFSISE v2.6alMicrochip ;I
5/6/2010 3:56:01 PM Rules-Based Comparison of 17 Files
5/6/2010 3:56:01 PM Elapsed time: 0,04 seconds
5/6/2010 3:56:02 PM Rules-Based Comparison of 840 Files
562010 3:56:02 PM Elapsed time: 1,53 seconds 4

|Selected: 1 Fileds), 32,2 KB (1.82 GB free on C:)

|69 filefsy, 15.3 MB (1.82 GB free on Ci)

Double clicking on a file will open a file difference instance showing the difference between the two files.

To compare all of the contents against each other you can select all of the files by expanding all of the folders,

Session  Actions  Edit  Search  Yiew Tools

Help

= |l ||

-?n-xlv»wllw

nae

H2 Caccinre | 2 <1 inbitlad=
selecting all of the files,

Session  Actions  Edit  Search  Yiew Tools

Help

| Eitrave. B

= |l ||

_?i*-x|t;§§><i¥)ﬂ|]?fn§1 oo

2 Saccione | 7 cuinkiHad-

and running the file comparison tool.

Session  Actions  Edit  Search  Yiew Tools

Help

o —
P =) | [Pt P

g~ puxpesEEy

naa

%2 Caccinms | 77 ombiladn

=lmn | (=TI

To see only files that are different, select the "Only mismatch" from the comparison tool.
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ssion  Actions Edit Search  Wiew Tt

J=k=eaf~ |22 @ &
=

Only Mismatches

; Mo Crphans

= Mismatches But Mo Crphans
K Only Crphans

Only Left Side Newer

Only Right Side Mewer

Left Side Mewer And Orphans

i =g Right Side Mewer And Orphans

MPLAB X (NetBeans)

MPLAB X (NetBeans) is an open source IDE that has built in differencing functionality (www.microchip.com/mplabx and
http://netbeans.org/).

This demonstration is based on NetBeans v6.5.1 but also applies to MPLAB X beta 7.02. There may be interface or features
changes in other versions of this software. Please refer to the software's documentation for a more detailed and updated
description of the functionality.

Creating a comparison

To compare two files in MPLAB X (NetBeans), one of the files must first be opened. This can be done using the "File->Open
File" menu option.

Once one file is open, right click on the tab with the file name. In this menu there should be a "Diff to..." option that is
available.

W NetBeans IDE 6.5.1

File Edit Wiew MNavigate Source Refactor Run De

el & |

|:‘| ush_des ! ;
Close All Documents Chrl+Shifk-+
| B B8 Close Other Documents i
ll." TEE *

Save Document Chrl+5
Clone Docurnent:

Close Window Chrl+
Maximize Window Shift+Escape 2z
Undack Windaw ale+shift+n |
Subwversion b
T
+

This option will open a new file window. In this file window select the file that you want to compare against. Once this file is
selected the two files will sit side by side. On the right hand side of the window there is a difference navigation bar. By
clicking on any of these highlighted sections, it will bring you to the difference in the two files.
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e

File Edit View Mavigate Source Refackor Run Debug  Profile  Wersioning Tools Window  Help

E I ot l . - Q- | search (Ctrl+1)

| ush_device.c[rfo] x| ush_device <- ush_device [Diff] x] al» lIEI
\& ﬁ} | ugp Swap Export... Options...
CAMCHPFSUISE w2, Pusb_device.c 32147 CAMCHPFSUSE w2.6alusb_device.c
Zet th t out to th £ out ket zzeg =
HQD;E EEEZE zu o the cuirer_ll DEDTI’:;T:Y* I e 2232 pEDTEntryEPOCULCurrent = (volatile BDT ENTRY*)
P nery WEEEEEEIE = (BiaEils — he 2233 pEDTEntryEPOOutNext = pBLDTEntryEPOCutCurrent;
pEDTEntryEPOCutNext = pBDTEntryEPOOutCurrent: 2290 2234
i - . X zzz; ZE235 //set the current configuration
t t t t
H50 WHS ERHEESRE CEMmnEREEiciEm _ _ 2236 USBictiveConfiguration = SetupPkt.bConfiguratis
USBActiveConfiguration = SetupPkt.hConfigurationVa 2293 2237
2294
0098 &R - i 9 = @ 22EE 2238 //if the configuration walue == 0
if the configuration valus == 2239 if (USBActiveConfiguration == 0]
if (USBActiveConfiguration == 0) 2296
e 2240 i
g /160 back - - a — 2241 /#Go back to the addressed state
© back to the addressed state 2242 USBDeviceState = ADDRESS STATE:
USEDevicedtate = ADDRESS STATE: 2299 2243 " -
}l 2222 2294 else
slse 2245 {
¢ 2302 = - -
VST = = e 2508 2246 //0therwise go to the configured state
initialize the required sndpolnts 2247 U3BDeviceState = CONFIGURED STATE:
T3E SET CONFIGURATION HAWDLER(EVENT CONFIGURED 2304 - - - -
- - — - 2565 2248 ffinitialize the required endpoints
2249 U3E SET COMNFIGURATICN HANDLER (EVENT CONFIG
/fOtherwise go to the configured state. Updat=d 2306 \ - - - - -
::::aft,ir DEEECEINTE Sl OF THS S5t CORElEEECEie zzg; 2251 t/dend if (SetupPkt.bConfigurationValue == 0)
t o
2SS 2252  1//end USBStdSetCfgHandler
USEDeviceldtate = CONFIGURED STATE: 2309 2253
}jfend lftSEtuppkt'bconflguratlonvalue == DJ 2310 2254 ll."1“1“1“1“1“1“1“1“1“1“ﬁﬁﬁﬁtt*tﬁ*t*1“1“1“ﬁt*ﬁtﬁﬁﬁﬁttﬁ*tﬁ*t**t*ﬁt*
e O Eo e EEERa e nale zzi; 2255 * Function: void USBCanigureEndpDint(BYTE_I_._
*
ll."1“1“*1“1“*1“ﬁ*ﬁt*ﬁﬁ*ﬁ***1“*1“1“*1“1“*1“1“*1“ﬁ*ﬁﬁ*t*********ﬁ*ﬁﬁ*ﬁﬁ 2313 2256
2257 * PreCondition: None
¥ Function: woid USBEConfigureEndpoint (BYTE EPHN 2314 2258 .
*
© Praomdhes T zzi: 2259 * Input: BYTE EPNum - the endpoint to I
t 8
reonsition one zze0 | o+ BYTE direction - the direction
@ 2317 -
2261 _’I
1] | | 2318 RS | r
L=} output:

2

Moving changes

Changes in MPLAB X (NetBeans) are always made from the left file to the right file. If the files were opened in the opposite
order as the changes that need to be made, you can click the "Swap" button that is just above both of the two files. This will
exchange the position of the two files.

ush_dewice <-= ush_device [Diff] x]
& ﬁ}‘ | 'Export... Options. ..

CHMCHPFSUSE w2, 7iush_device.c 32047 CHMCHPFSUSE w2 6alusb_device.c

window indicates that the changes in that section will be moved from the left file to the right file. An "X" found on the right file
in a green section indicates that the source found in that section will be deleted when you click the "X".

uUopDueEw loeEaLdee — AUUHLDD_D LaLrn; ;;;; 2243 }
b 2244 else
else 2301 ‘
¢ 2302 f i | - -
P A Ba: h — o o 2246 & /fO0therwise go to the configured state
® ® i
initiailze TAS reduinec SRSpoints LH.LJ USBDeviceState = CONFIGURED STATE;
U3E 3ET CONFIGURATION HANDLER(EVENT CONFIGURED 2304 - N X -
= = = = m 2248 ffinitialize the required endpoints
2249 USE SET CONFIGURATICON HANDLER (EVENT CONFIG
Jf0thervise go to the configured state. Edat“@ 2303\ B - - - -
ft f i 11 of th =) fi wret
::::a ir PRty BLL @ = EEE e 2308' 2251 v//end if (SetupPkt.bConfigurationValue == 0]
BEElS, ZZ52 +/fend USE3td3ecCfgHandler
USEDeviceState = CONFIGURED STATE; 2309 2253
}jfend lf(SEtupPkt.hconflguratlon‘!alue == D] 2310 2254 ll."*t**t**t**t**ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘**t**t**t**t**t**t**t**t
by dome] UEEEEEREEC R EmElaE 2911 27685 * Funerimne wrmid TTERCARFirmraFrdnaine (RVTE
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Please note that changes made to the files via the MPLAB X (NetBeans) comparison tool may be final. You may not be able
to undo these effects to please use caution when making changes.
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